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2  AIGGING'WIRE ROPE  Wire Rope Parls

Wire Rope Parts

Ve rope s yp cally Tass & s1eslw es ain
Inzelbes 10 farm a srars &5 shovs 7 Tus-
gror =1, Thess slmgnds are “2Tmed imS &
rope. asualiy arcard @ oeriral oore - e trar

rhz- orovars

I sra— o £1 — Wit 2 Feoe ~ars

Ficear ocre 244 wire ofre sberds ars shaw
ir Cluzl-etzns =24 anz B Hoovswear ~es
wwoes ol w e roge 2e815ed Sor SgET S par-
Lot 3% boirg deveiooes

Comnactad sbands 2r2 ghoenire T aslElon
=2 =~dfaktznzds—ards ni oastalo- =200

I"asleaie & - Siramd TrpeEs



ST A N R R O R I O Y Y Y - Y SO Y A |
RIGGINGWIRE ROFE Wire Rope Cores/Conslruction K|
Fitrer Core Wire Rope Construction

& Yibar care 1 composad of vegelzble Foer
imznila. sisal. or kel or g synthesic Faer
such as polynooy ene. The eyrithelc Fbes
otfer bekzsr resistanca Lo dsteraraticn.
Durag marsfactare he foe cors is imprag-
nated with lub-icari. whcn sreleasaddurirg
rope usz ans halps keec 2 wires Lbricazzd.
A fiber come alsanelss 22 custion Lhe stards
ooJrirg ozeratan.

Wire Core

I'WRC is the abbeviation lor -ndependzni
W rgpe core. Tris core, whch is aciualby
arather slrand {and can called &
Tini-raps ks own strancs end core! . nas
SEWErd eIwanlgdes aver tie fiker coma. |-
ackds aboud 7 1-2%:0in sTrargth. ard Falps ne-
=51 rape cushng. Inar extreraby bt aors-
INg & Ormeria wire oore is & egJirsmer:
as a “izer cone rignt burr: o crar.

=
~ul

Wira repe smacs us ol pressmed stesds.
This pe-ormirg owes he mg=2 stards 21
ecudl Izad disirizution. a1d © neps gevenl
unravellicg whzn the rpe s oul

“ha nuTher of Hrangs, ramber of wires per
strand. wpe or qua'ity of ke wire Taleral,
grdnaTureofths coewildeserdcnime erd
L& af ihe wire rops.

Aowirg eps with Tany smalar wires ard
skrads. is more flexizle 1han ope wilh ‘arge
clamskar woes and “ewer strancs. Wire ope
that = Ls=d wilh sheaves and aners skad
Fave g sutficient rumber ol strards o be Fax-
cle eraugh iz bend araund ibe shazees 21d
anITsS.

The main zeasidarzticns i1 e casipn z1d
CoNSnsclion oF wire roze ars b irpede e
corz hians tFal contriceie 10 corrogign.
cwer-kEnsicn. wear, croshig. ans retabon

Tae mzull is maty byoes gad sizes of wire
op2. Wk rewrooe desgns cortinuvally com-
NG =n the marked.



4 RIGGINGYWIRE ROPE

'i'.l'ue Ftﬂp-E Grades

Yire e mErnLtacteets NEVE METy GUE-

ar: gredes 1o mest ks wsyir 3 derards “or

sinEniri 20 loagh ness.

Grade T2RTFF ana 130747

Extra Extra imprayved Flow [EEMPS)

T~= roze i .sed whsn szecal nslatarors
QuIiTE MAXIT O QS ..:E"glh SLC1 A%
T e staf hsist g -Azolt 1575 sTenges

iFan Exta |'T|:l""'.-E2 Foowy.

Grade 1 1592%

Exfra Improved Plow (EMPS]

“h s rpz s asel when ha qesd Coorigrar

breg«irg srerghn g ecairzd. The cerding

nealty ol Ihs op2 15 10l g5 gowd as Im-

proead Flow tatezal 1552 sircngss Than Im-

proved Paw

Grade TIHT2T Improved Plow (TPS)

T'li: 15 F1e o asl o ron sy ased wing o ps.

nzsqoos wEarrsssiatoe. 3 F gk faligse “ac-
“=-and F gk lens le sirerqlin.

Wire Rope Grades

Grade TORT 140 Plow

Has owe lersie s5rarngt Do can be uzes
w1en 31-englt '5 cecondasty NG wWEa“s
Ly [ =

Grade 90100 Mild Plow

Th's wza m&s gt letizae res £2anze bt =
Cave lerste suanztl. Acpicaliorsforirs
aze g imfed.

GaMhvanized Finish

kios?: wire roze Tar.fac.eds
grades of oze wAF several wyps
nizez hns~ Ezaca ‘--p— o gEevans g
s corcerrng » e o Teler ~d a's
siig goreagck. Trese 175 ae l.,:'E'"
skownincatalzguss sae's he changes & !-:I
o cverts-1ls with fessa~zh 2nd mew
t el g Bl

Corrosion Resistant Wires
Crecrirenicxal sles’ & ayes roses
Ls.z w Made al hps E-JE cr Seze 303 a7
Zzlh by zes have mils:a",-‘-ﬂp-.n:&' NS,

S.p
5[

5]

_"%

1t

"

JI|I

q f
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‘Wire Rope Grades/Lays ]

RIGGINGWIRE ROPE

Phiosphar Bronze and Copper Wires
Thase iimiled use MpES dre SOTOSGN resis-
1ar1 anc ran-speneng. Their spp calions are
M ~azardods inzusiial plarss and marine
LS,

Modea: Check e applicable focal author-
iy for wire rope slamdards pertainimg o
elevators for conshruclion, rapair, amdior
MY3E reRiacemaent,

Wire Rope Lays

Thelenr lay refers 2o the dirsctan ol wnd ng
afbodh cnewiresinthe skands and talhe ac-
zaal repee skeds. Toe e &'5c appies o
t1e achug desqgr.of which these are two bz-
sic bvoes. Trese ame Hegula- gy &1d Lang
Lay, as nrcicales in illusrabors =3 gnd =5,
These ir ium 281 be ear rght lay. lett lay,
or a comiration. Righd or eF lay s celer-
mined oy ibe odzlicn of the strands as itay
receza from the chserver. Mast wing roze is
rmenufactarad right lay.

Hegqular Lay

Trewies nths sbrands are Iz in oae diec-
1201, wnile b2 slrancs inka ape are la din
k2 cpoasie d wction. Trare“ore 1he wires
are gzle o wrnslans considerainle crashing
anz dslztior dae = Ihe shart lengn of ex-
posed wires. Sse illast-alions =3 gnd =2,




G RIGGINGAYIRE ROFE

Lﬁl.r.'g .Laj.-'

Trew 23,1 e &ranis &rd e Sarssir
ihzrace ge-aIznTa sgETa 2 E13‘-i:-"l_ Lanz
Lay rooe shizalz not be used 15 sing'e pat
Foish=edes T2 ks e d:“.:-.' la Lerd or an-
ravel. s TIgse :=I ad-.i ce s ia res 2IENCE
0 2orasion. =ae J-l=“':“nz =% ano =6,

et e
o LS LS

H‘“‘\-\. s T I e S e P -
- e e T e e T e
__-::T“ S e e e e =

Wire Rope Lays

-

Il Gslrazion =7 270ws nghl 2y 1iQe TaEZec
a%ema: g sTards 7 ngfl rags'er 3y 303
I8 arz ay.

Rotahion-Resrstani

et gre several categocies ol ks wpe oF
rofe. b ges sy lngsouts - 13ver a6z e -

ner'ayaro’ srarasaele-dnreoc ;r:' pe-fa 1T
resliot Thae oopos g harzue o1 IRs rghs
Fard ay znd fe lelt Fans 120 he ps 2o pre-
venl rope roiEtizr andar ned.
fic =B

See tllusira-




A A A A A R S T W O O
REEE IHGMWTR E ROPE Slrand Classification T
Strand Chssificalion Ciassification Mo, of Serands Wires Per
Stra-ds are gruped accodg ta the nr- ____  _Stand

ber Fwres 2 sbans. The rumezer af wires Ex 7 E Wos
ard ne aabart defies e rope's caractar- Ex -0 E ] P
iskc:. T wires in e siranss car: all be he Ex 7 5 i
samz 5ze o 3 T2 of sizas. Bx 9 g iTls s

Therz g2re mary Sierent sbrend patiem de-
sign clessi'caions. Tabe =1 shaws four
corrmo w8 pe classlizzliors. Inoall
CEFes ke rumae of stands s given. ok
kzwred B e number of wires ineacn strard.
Trewires per slard indicale thala opa Tay
b aszn inana particular classNcanon, £ x
19, = exarple, B~ in lhas zlass<caton iha
diegag sirars coukld bz from 1510 22
wnes dapending on 1ha use.

Tabr g =2 shaws sgveral wirs roce class-ca-
‘i ana b2 common uses.

Tacd: 41 - Wie Sope L arcateation Ecanok=s

Strand Examples
Segle

e ayer ol wires is l3id gver @ numzer af
smel wires. with e s&Ta le1glh and direc-
bar of ay. The wires onka oLzer lavsrs ara
sUppetedin e val 2ys bebeeen ke wires ol
the: imnar lavers. Seeillast-ation =8,

e

Barstriaon $9 — Seale



8 RIGGINGWIRE ROPE Strand Classification

Warrirgton

Oz lever ofw esig sorzossd ol asmalr:
iarge 2nd sma’lwires. The lzngth oF fay anc
Mmbe- fwirgs i gach ayeraees g . Ses
D ast-ator =i

| _Aralon £°-]1 — Mam=ghon

Filer Corsiruchion

Tra Sutem wirgs gne sLopotsd oy ha™ e s
M.TEs" 25 MeE1 ars W es & ™ oan ezJa
r_mkesrzismatlet arwirzs. S3eslositazor
Hoi

Crdinary

A ks wirgs ars ne same sizs
Tt =12,

]

{

1l

E_-

i
!

o
r

Ti-sl o =15 - D 3

Strand Classificationr Examples

Gaiv- hsrozenaslagewirss sndlsrzl
wery lex 2le zul kias goocd abrasion -esis-
manl 2uE es. Iz sacalz be Lesd or lange
dizreler sireaves and o dros 5
asez For cerrarsrs Zuy--1Ees. 54 i0wE
Ar 2 AR EVE.
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RIGGINGWIRE ROPE

O O O O O O A A O A R A

Strand Classification !

® G x4 - Tks mopa Fas the mast diverse

use. Tre wide range of wire amange-
meris gws it exczllenl cecmbnaticns far
botk Fexibliby arm zargswe wear. Thare
£an he rsm B 10 12 culer wires in sach
s7ard. and up io 26 kal wires in zagh
srard. The mare 'wires in a strans. e
more Aazitde the wine none.

B 37 - Tris rooe w'l haws 31 1 43 wirgs
Der strard. It & 1h2 mast flzxibiz. ang
therefore s commonly uses ar
high-scaad cranes. mulliple reev rg
hoists. and 250 oowsr shovels ars
draclinegs. ILis nol commenty Lsa2d whears
mi'ale dur lavers & reql.ed be-
czasa ol be lerdeqcy 1or e crushing.

Hx 13 - This repg 1z mare ‘lzxable than the
B =trard napa. but hés poor abrasior re-
=5lance, ard il crushas and dislons eas-
ibv. It is used on highr-saesd Sranes wik
ralipha reavireg.

S x 19 is gvailable in spiv-resistan] de-
='grs lor app ‘zatans sach as bowar

cranss where reverse bends and srall
snedawes exclads the use of nererodatng
NP Ak LSJE Yy rEqLre a highsr desqgn
ssafety) fackar.

Classificatiopn  Comman Lise )
2xt L PElaa—guy hes
Fax'd Ses'e. rens Er By — rines.,

_incLeing beists _
Gx 3 F iz w.re Eguiariay —
misc. Foigts demicss, oUares.
lgziie Eloees. ming hosis,

_ elzvziats )
Swdr Feqg.ar &y — 0 sis TAmor

e S
S oin eseEkErt — osls

Favied = glz re sasmensian

Tabde #7 — Loorwnon Wis Fope Lises

Fatation Resistant Wire Rope
Tharears g wide vareby of o2signs availabk
for this ivpe <f roge. ard 2ach bas s betedis
gnd drawbarcks.



L] RIGGINGAYIRE ROPE

Severa ol Ihs gznge Oas
sirgd - karoae balgaces | stamd - soinre-
sislars. 9 &rand - nalalizn sesistanl. &z
slvgnd-ne-rztales Toreachicassiizeliz
Ihz-e &% a rambs - ol siranz zzrbghons
‘r z o pie slnETriaerstatas s1sassned.
or prevertsd. 25 TTe rEr arI Saer sUsns
Im_'s grela d opoesiledissctorsalz™ ay -
righl Ay 32 lluatrabcr =1.:._

siizZETIzNs ares 3

1 lrarawe 713 — Sl Bas st Crareden =i
T2 asvanlzze
rray bs oflzst Dy
c sadvantages

F o0 orztaloT es st TLE
ENMIE COTTTO0

Rotation Resistant Wire Rope

» Rlone drequen spesct o dus e 2 ke
l:len:',- af Iresr wirs sreargce.

» Proohably g iower s sed 21er it

L | o ol fa - “-—-:”:I" '|:|I a2 Eoialkos an-
ds- 'cas car causs rzoe cars sl opsge
WAEE Ore aye” 7 sTards ligaler ize-
come shzder & le e otrsr aeossrs
-Gets arzer Toersfors ora steed ager
caor3g rors oad. Sse usbalIn =il

- = i - - T
- . - i M
- - - -- - _ '
- ~ - £ =
-
- - * $
- - - - - = = -
- _ __"'\- - - - -
— D~ gy -
= - - - = - T

I usrason 214 - FrEs—orHFE= S 120 SO0 S noene

# Aovgne desiznasaieny [aclor ~eedes

2 hiors I:'I_IE"li."lg rem T ai-Eyer drom
I N

» Crack ot s rops MEEc er cot-
cerLrg orazng Ir izhly S 2 g £10s b
prevert sIrsns o0 oorgs FETarsarss

» Nedoo soodets 25 fELse TpE COfE 5L

page 2 1z 1ksir sk zend rea s

. (L}

f'l'a
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RIGGINGWIRE ROPE

L rrceccCcece oLt nri
Rotation Resistant Wire Rope 11

The [nZow g precauticns are also raeced:

& Avoid dsluhirg thz Jay lengih

* Avad nducing Twstino ooe curng ngn-
ding and inslg’ alicn. Rope beist 2an e
caLsed oy 'norogar lest angle. sheave
misalipnment. poor spoaling or improper
reawving.

o Awsid nigh logss wilh small giameder
sheaves.

» Kairlainai'ghl -ope o1 1be drum 3y keap-
rgersior-on payvolf e wier sooong

#* Breakir a ngw rooe by runring it -h-ough
sesaral cwtias wTh & lghl Inad.

Design (Safety] Factor

Note: For crames equipped with rokadfion
resistant wire rope, ANS and most otber
safely standards amd requizlions require
d minfmum gesige fsafety] faclar of 5:1.
This doubles to 1T when hoisling per-
sornel, Hy comparisowt, when vsing (PS
o EIPS fextra irmprorved plow), tha factor
s 3.5:1, amd 7:7 for horsting personnel.

Sorme jurisdichionrs or comparies may
fhrave a igher designr facler requirement.
Many bvoes ol qolalon resistanl mze 2@
rated zl aparcx malely §5%. tersie sterqlh
of an agamng'and size 6 x 19 impoved o
ap2. Tobesare creck itz repe beirg Lsad
w=h 1ba imarufashurars dg'a  The cothira-
lizn of a Figher desyn facios and a lower
ensile stength, reduces ths working 1oad
AMH (SN

Mole: Aolahiort resistant rape mirst be re-
placed if fhere are dwo randomly distob-
uted brokan wines in séx rope diamefers of
Terngthe or four ramdomly distnboted bro-
ken wirgs In finy rope diameders, or gne
oular wire broken at ihe inlerior contact
POINE with five core and is prafruding from
e rope.

Open Swive's

Gerearaly. the 23 st-ard cassificalion iz ke
oy cne wrers he ceabnuows uss o 3
swive 15 salisfactory for enhar sngle or mulk-
Fée part hoislirg.



12 RIGGINGWIRE ROPE

For safety reasons, swivels can ba Lsed
for single ine hoisfing wilh § x 18, 19x 7.
and 12 19 wire rope. However ey musi
be praper’y vsed , have an apeqgoalhe de-
sigrl factor and be inspected daily.
Swivels are somelimes used o refieye
rope hwist causad by instaliation and then
revnoned. They can be altached periondi-
cally to ratieve rope twist accuma/ated
durmag aperalion amd then remowved.
Consult dhe Manafaciurer
1 = dilfcall Tz delering wol
LN resistares E:I'El"-.T-EI'.' _.Et'-:.E.fEIrEil'-
gle ne oo Tallip2 nzhost g sruclons
Sr2r 3 rarsiachares or istboksr shas d be
1o owed whan salsct 7ga op2 ans mE<sng
znd correshoss

Plastic-Enhanced Wire Rope

W a aca celenoralior FoT Srs<Sn W CES
ezn redizzd consZerabow 1 rzcarcs
sl a 3psr o7 Tlastis Daleesn
e :-L’,, a1e ‘neer ayers of stards This
el ~ales or reducss ks mi=ial o mstal

Rotalion Resistanl/Flastic Enhanced

sercact cocdces fom e ropE DENQ e-
cealer ybenl gcunasheaves. Zzlies Ij-p'-
of c'aslic seletorates -ade guickly. How-
EVET. (ESSArST 1137 "B Bges ol 21530z
rest 2d 1 sore ope Tarafacharers @50 a
plestiz thzt cou'd .’.},-L:!E:ﬂ'_ nLrberoi roze
LS5 Cwi'ss

TF = ertarced gleslic cnlells Fg inrss
slrgqd o s wh e SLIpoeing &-d oooneshieg
g cuier slra=d womes. See 'uslrszon =15

1Noshet o 295 — Pl - Tz recsd ' e Ropee Ko oes Sechin

Drum Crueshing Resistant Wire Rope
Cor: musas o o~drgofeire e or ard S g
drL T resalls i extess v rops wear dug 0
cragh-~girors mis pls lgears, cross wans 0.
anc T;]I':I-!::E".E"Isit-"lil'g.



RIGGINGWIRE ROPE

Orum CrushingInspection 13

S0me wingd e Manuacsurers 1Tave e
apes using ndwdial specdicalty shapsd
wirgs ard mgngala- shaped stards. They
are designes b consideracly reduce rope
wedr fror drums ard sheaves, Sseilasta-
Tan £1E,

Wire Rope Inspection

TIECAQ WIFE TOPE is are 27 tka masTimps--
tat aspecis af rqg ng eguicmer’ irssaeshon.
Irspecticn serves szveral JUIposes:

*  tansures salefy.

* b gnsurzes ttat compenents oo ll be e
placed oaby when necessary.

* ard it groviaes evancs waming bsiore
scmekting breaks resaltirg in severs
darmage.

Frabems suck as wear. mels “atguLe. asre-

si0n. eorresor. «aks. am imgvozer bock

reawirg] could have Tars irflyeras on 2Sctat-
ir] 1the Ide of a wire rope thaa Ihe breaking
skength factar basad o1 new repe osnaibor

All ware raps should be Mspecied egularty.

Tha frequency will decerd on the sersoe

covdizns. Wina rope in oonlinaous sercos

oo severs oondhzens shoulks e irspecied

weaklydinsome ceses 1 snouid be ingpected

zailvi. ard also ossarved duing sommal oz
crelizn. Far mosl ather seqices it shoud

Fave a7 least a menihey inspesiza.

The prefermed Tathad is b hawe one paerson

an e inspecior gnd keep anirssecionlog

170 deles. ‘2ngtn of sarvice. ans 2y de-

lecis. as zar ol Tne regu ar routira.
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Treozoizic ot whEn 0 |amsva s e 0o
IS ERnCE W @avays vasy becauss of kb
WITHING SO T3NS, TaWvESEr akEms T cor-
5aer &ne
Thz = »a iyps & SlrE—FLFF““".' ol 4Fs.

NE COTSSGLET0ES O Mps DeE<ags Ir-
cluz:r 2 sy ana d.:.rr.aa,_
* “he ex] Aaspsacton sake,
TEz insceckzr T astdesemirz ! ke ~ope 2e-
vzroeeton hEs radooed e rzps o shrengih
EroLIN e CAuss asaTshy EEats Ir oanT TuU-
CLs 3eoce cosddizas wheee Teial s
coud ceafacsr - Tay se bensfoal b -
alzoz :I*-,— W ErSOe DN a3 EoulE tas sregand-
ez oF gvmmal SLIEITE TR,
Any erozemus! ze zalkyir socelel s SEar
anT de =N ool 2 YETYY WEL B A -
ZE zer 3Ea Fo- ex.;:r:u!E a rone oygirg
cack ars ‘oo oor & shEEvs ol arcpeiy
g ares o 310w lecahizel vass

Wira Rope Lay Lenglh
TFz ay ergsnalaswy -ersoe e sks girtlir-
ear dsaace oF ors svacd 25

Wire Rope Inspection

cOT e evsulien "erd cne sirsnasn (oo
21 ka2 npa ooy il 57oons 232 MEk ILE
Fard anan ag 9 CImes arcars o Tte T
Thssirafgrt ol i :E-“Il "|-La-"c: o = a','
lz~gih. See -uslrat zn="7. Detlemicing fay
erglhnz arz Talhcd Jz&:*ﬁ chezcs zropzio”
o (=1 ey [] e

sl slElgm +' 7 — Gree Ly Lenegl-

g ars
= arzu~d g1 az ezlis rezsarsd
T aceErds 5 TRe ol ayargins

Wire Hope Sirelch - #-*13- N&y. VeilE 752
ztelch ..“1::—11r* =rEload seocled Arew
TERE IS “1tj- zvarsfs anag b sirial cos-

Lay £rgin S 55 wasdwhentha zend
|:|- ET P I'I., HisH

E: -I-'I- I

uzhio~a. selch™ willzrzg Tdie ok ao-
oxirETE CorrecT roreral £ e Tas =rsns
Sopt SefrrGsteedi oersoe.ard -

Sz Tzrastard wars cooe.

n

i



RIGGINCGIWIRE ROPE

Wire Rope Inspeclion LE

ARereindiz’ sirezch. and & slignt stedch g
cvar ime oueng nomral waar. ke ps will
sireichala qucsar rate. whichmears Jis ap-
proaciirg e time fes replacement. See il-
lust-alicn =156

e RN =,

o T Jﬁf
= et e
S e, —=aes

WA LA aoer Sons

P i -

‘»’——___"_‘———-_n"‘k__-———'_—_“\\:. -

Ehrsiraticon #2E — Wie Roge SHsching

Wire Hope Sizng

A wing rapa = measJired agrass e digmeler
al ils widest poind. This is c2ied measuing
ECN0ES The "orownsT. Do rot measunz gomss
the "lazs™. It s adviszb'a o make three sLch

TaEsueT2nls on a b strand rope end four
oh £ 8 slrancz ropa. The comec: 21d ircar-
ect mathods arg indicarad in lusirasan=19.

e
—
-

| l-sirtis §° 5 - Wiz FooE areler Bessuting

Ofameler Reduction — Ay raliceahts -
duclicn ir diameleris £ szrious deterarat an
preGlen. Cramess radeclizn couls resalt
M one. ar 3 comb ztion of severs fauhs.
Sea illustralion =20



16 RIGGING/WIRE ROPE Wire Hope Enspection o

Sea ilLstratiar =21 “oroessechon ol vore
raca. The Qu=de MES "z roge BHEIETEr:
Z2re soar im 1gkle =30

T -
-
_"_—_,-' - -
L= -- _—
- -
- - _—

msetiEime . —o- T m D tizoa

— -

Tusyvalie- =g - 'l'l'l"z_F_:l:iD-E'_'lEr'E—lz—r E O Tt
T maxirL T ez o -qeceral oL posss
aswa 3z EQT zng voh: s Crara wirs

MpES IS

e -2f— s Gt gt =
R [ =l s — s

AP [ I o —
Broken Wires - T2 requ et reTovd of &
-ane Fom sEvice SRISASe D7 ZroaEn RS
wolldepeaso- Bow natoa— csle-rope 'z be-
qz usen. Firdirg one bokes oo o S5
ez’ wgey soeadt s Ssusty No s orlEm

BAImErsas bneees g9 2 caase fWr corcars

s resue & clossr irscechion ; -
BN resu™e & eloserirscesho I"ustzbon 21 — aEsELhes ror Mire Ereaks



Hun‘.bar EIr-uhan 'ﬁ"re& in Humher Broken 'I'T'I"Bﬁ_il'l
'Running Ropes __ _ _Standing Ropes

ANE] Al End
Slandard  Equipment IO Aope  In O indne Rope Connection
o . lar  Stard  day  orAdgcen
B352  Crvzteadad Ga'n ry Crangs "2 . L I
B33 TamerZreves . S - 2
_B3L | Fera. Towes arg PilarCreres B 3 >__ 2 _
B3135 Cramlar Lo o ve & o a = z
. Tue=Cares _ _ o
BS  Cerkks 5 __ 0+ ___ = _ _:Z _
B0y Baze Mbounlgz Dwr Hasis 0 80 a = =
Bak& _ Fizal+wy Crznes 2nd | Cemicss & 3 ) A
_BseCE  DwemwadHess 0 1+ MwSpect:
_AGa PesonelHglss BT s & F
AI0s_ Meterialresss o £ hemSoecter Rt Spec e

CTAsy o Yo 1 va'ey I:re-.a-r

Tabie: 3= — Wire Rope Brohen Wites
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Sroken wrss ze lislez ~zargense o878
Z07as N ars:

F.Ar 10 rspes 1Ex7Ens

Srzns 19 (20Es 1 2erds s, cu'InEsn
SoEn g roess 1meEs T g

Ru~nrrg -ozes v ay Breass,. Any sgr
of orzz<zge - e vz.ey irdizziss anozh-
nors: coozie T ans e rzpE Tashoe e
mE>2d.

6 Rule: & commoniv lobow el pract os ber
wrz Cgzlacsrert sihs 36 rale a- o s
e Erosem WS r o slEed o s Sre-
<gr e s randnmiy disle Zales amets -
sli-gds. all wiles 2ns ay esglh
Fapacfarivab1ib 5 L2 sTmatacps sab-

: - L] - 1
|[gered B3 orezeatsd cerdog Cysles. SIad
4

R E m

zerom Tra soas i mels TDTels Son-
s20; hatyeen Tne mnz-polo” al e sleands
ar.z k= oore

Wire Rope Inspection

Abrasioet -V erocew rang swEdn Tsor
1reoagn shzeveswi wear. The ops mustbke
r=cleszd il one wear nasaces he JizTa2lerto
liralimissoesthizdor saza 1o sds g ra-
l=- Reduclicn™ Wiaich “or scalzsd weer
srgwT 1llLEialon =22

oG oX2 — WatE Foos LogElzed Miear

Mote: Replace rope if wive diameher wear
is 153 or more.
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FIGGING!WIRE ROPE

L

'Wire Rope Inspeclion

[ & L3

[ P O A §

19

Crisstted Stramas — This oomailior is a3 esut
<f 1oz many lavers of rops wrapped o1 &
drum. Tne gsne-al ~2comTerdzlion is 1o
Aave Nk Mo than bvo levers <0 tke drum.
especially © ke rcpe s a typs with many
sTallwres Ao examplead 37 ITmere lgy-
ers gve nelaired, 1he mope stoud e a type
which nzs 1ewer bul larger wires ard is rors
resiskarsio crashirg. suck as a 6x 99: noe-
ever ke dum cizmeter should 2e creaseq
&5 1he reps isiess flexib e, Straardcnshingis
£ socaused by cross wad g, wk chis are-
sud ol poo- windird procedarss whan tke
repe is wourd in a3 pien The mickle of a
sum. See luskratior 225,

N iesraboe 5 — 'Wre Roge Ciamage: Froa Dnsres

Some rope manafactaress arg ncw ma<ng
WE rooe with Siranes dasignes o be more
esistar: o drar crusning.

Corrasion - This poclemis ditficul 1o zwal-
ugte. ard il cgn b2 mere sericus thannome
wi2d " g5 conTes an will cFzn slar aside lhe
e beloe w soss an e aulsice. A lacs of
lusrcalien s Lsag y the causa. W e piting
or seven ushing skaud Tean ‘Tmesialerre-
placemznl. Bro<zn wires ard corosion cén
bz dedemnined by magrebc carficie esing.

Kinks —Kir'is arz permaneat dstotors. Al
ler a wirg rope nas ceen kicked | simposs-
b'e b straighter “he rope snougn B rellmil
10 fis argiral srenglk. Tre strards wil. nod
Fave an equzl '2>ad digldzazion a1 ihe
sirg ghiened <nk. Ses llusiraton =24,

i



50 RIGGING/WIRE ROPE
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- a-d- —'J T - —_—
- = el T
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) ¥
.__ ""‘--_--"'-.. .
Gz T <=
P~
— E—

Tusttalize: rgd — Wie Sope Knong

Eleciric A.rc W oe "-.'}p— Mz a3 DEe” EXi-
oaraly lor zumossty Lssd as a weld g
NGLTE :.' ~as bser ir c&race -.-.ilh =z ive
cower -2 cou'd Fave [used or 2wnsaizd
wirgs 29d T.ust ce reeiovsd from sevice
Imraligley

Meaial Fatigue — Tr £ wite op2 pcbham s
LsLal y cEases oy ferdirg S‘r...5$ r=T r=-
peaked 2536 oo sheaves, o7 “ror W ara-
oo trar ray oE oencuriersd D0 Zrene
perdarss. Fasque fractares car b Sithe gx-
zmal ar ereal A lzrge sheaee ar driore
SFE Of L31Z A mom fencle riCps ray ir-
CrEaSE TR ISDE TR

Wire Rope Inspection

Bird Caging - Tis Torsiong Th2 Eroeis a
esul; ¥ mislzaiment sLen &3 pulling
nsughlizhl s eaves. voutdsn oz sme a
Fim 0r sLadden SETpE.

M sudden release of tzrsizn end rebzara ol
she rzps IreeT & SvarS& 3 oo TR rEsais 1
thestFa~ds ng reln mimghabhes 257 raipons-
fiors. Sze noastahon =25

Iiastabon #25 Mz Rope S Cxa -0

solaos-
GAInE

Scrupbbing — Tis is awzarng o o
mgnl cfwices rasullirg fom raboing
=0T shing.
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Wire Rope Inspection 21

Frotrudimg Cove — Any rope darcape resuil-
inginasreadiag ofihs srads with ke oore
bl ging ut Mmeans the rops shawd e e
placed. Ses lluslrationn =95,

ITsrardn #2995 - Wire Roee Poopest-Done

Localizad Wear — T s oong “an 220 be re-
auced wilth suitab e aul-2F preclizce. See -
usktrat ar =27,

e

i
i

——

k

Bemding Fatigue - Aepazied bengng Sver
sTeavas resJlks 1 fabglue braz«s ic ke irdi-
wdlal wires. Thesa breaks e squarg ang
are Ls1g yo11hs cranaf e strard. Seeib
luslrazian =284

e

I hesiraiee= &9 — Wiz Fooe Bandiing Faioues

Aowl e [opg sabjected b heawy lnads owvar
small skegaes resulis ir 1the LsJE cromn
Ereaks asocmpanied by treaks it 1ha valleys
betwesn e sirancs. The latder breaks 2
caased by sirand rickng. See il astalizn
=2E8.



22  AIGGINGWIRE ROPE Wire Aope Inspection

Diagnostic Gaide To Camman Wire Aope Degradalicn
RECue Swmplams Possibe Calses

SItER Tl
Tros _
C e —m -
—-- - =
L S oz m - - - =— - o ==
- =t - - - == - m —= - = - = -
Toeels TE R _CEITR o ITED T IEes = a3 -—=

T!-:HE-T—: - e Foce Cragsshc
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RIGGING"WIRE RCOPE Wire Rope Lubrication 23
Wire Aope Lubrication Depending or the bpe of se~ica ana the e1-

Aowireroce.slearizates danag ke Tanafac-
wnng process. Ths proviges the ops with
aroleshon far a reasorab'a imez iFthe roze s
siored anzer arcper condbars. When the
Wire rope 5 n gercce ths intial IWhrcabar
will nz: ze sulficient 1o lzsl the “fshme of the
rogie.

II ___,-"
. .
e
o =
. =
e S
= |
M
-'\-.A'_-:I|
L -
s
e

M-stration 6 - Wore Aope Lub-cation

vinanTan. at scme pairs i is usually neces-
sary b2 2aphy a luoncant o 8 wire roze unger
wardrg cond-ens. Aligntminsral 0. canbe
used G- Jbncabion. Naver uss old crankcase
oil. Seve-al apzlization Tethads g2 showr
Ini uskralizn £29.
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_RIGGINGWIRE ROPE_

'I|'|I'ITE Rope Precautions

1.

1%

()]

"

o

. Exersiss calicn

YAgan tha wirg opa I oTe uzsl g
soorT il FEZJANY

Alwzys aczy ine F::EESE[]-’ -:Ies
Isaleyy [achor 1o 27y W& rIpE W55
Do rzt gvedosd ks r.,-__;E: ans i Ti2e
shock ogdicg. egpec any Soxdweael
NS ICSISESE e TSIt
csEtztyr fackor vhen Trars s 2 fanger s
casencng. tre conmlioss ar E- a
z- k2 zxast ogd verchl g 1

r

ir

CUs= 5-=@qers =1 k2 oorrss 27 ogTEeE!

E:::l..J ~erddons
2 lgad

O r-jl.etasiac%:c;-:e pe ezsizhr 1lea
Lo A ki< crzzles pEmiEneTs 2armsge.

YReE T 158 CAmESEd W rE fIPE

':II'-*I"I = E'"l"['"l JN22T

o

LS

e

‘Wire Rope Precaulions _

Tr':.' Ijl’.jl'fl rj ':hE-a"Ej ﬁL".:- I:""' |:|| ‘=I_If"-
cients ametz- Tra opa 1astepaa' pros-

By I T8 drarm D" ~al DLl oexs E3ENE
'|'a;l'- l_"--== I:u IE"S r.l |::r! ..,.I'L."l'-
SresvESs w1 w0 D7 Stited QRoTass

DrLEn MRS c-'*" Jiry cearirgs shoulz 2e

'*p aced. Lze e coreo Sleal @708

Liaw~ the gmeave wilil e rooe 37 Ty
0 aws'd renarse tends

12 F"E:T-EI[ZJI'E searalt 2 ocsizes 293215 3

coT TGN Ccoodrrerog Tris orchem car
bz reduzed o renalady Moy R are rips
away irser the wasr oot O 3 dner
calf g e shas geclios ;¥ redrem2ns o
ke -ope cer chzrge cass-wowding
-0 s znd can aiss chang2 anarze ol 2-
cgized wear tEasec Dy & sTeswe Ar-
okzr cplicr € D orEvarse k2 rpe.

CLoirg off & sho+ sectiza af 2 repe anz
recoreesirg f ke a3 dithng 31 etar e
conE Wil CO<ET WATES MaEstralb*ihirg

i
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Wire Rope Ssizing/Replacement 25

Wire Rope Seizing

Seizirg s amethasd o sirding the end of 2
'wire Tope 1o crevent 102 wirss ans' siranss
‘mm anraveiing Saeillustration 232

Murmbar of Seizrmgs

Tra nurber of seizirgs ic be applied equals
apprcamziesy three Ernes thes dameles of
1he rape vinskes 's1he et whale number.

Sefzing Size/Spacing

Te argin =¥ sach saizirg skord ce he-
weer 1.and 172 fimes the ope diarmee-
The space cetwesn the seizirg smould bs
taa bmes e damsisr of ke moce.

Replacing Wire Rope
Wrenreglacngan okl rope, sonlzsl the wire
rcps distnbobor - mar Jfachurer. Tae naw
wire e can bz famages 1 e popsr
method ard procedare 15 nes folawed.

Be @ware lhat recent studies by wine roce
TanJfachurers nave shown hat several of
ke crewrausiy acceped replacemrer: reth-
s ray rasull i te cld rope 250 sach as
roze bastng and jumped sheaves. beng
tarsieTed "o the raw rapa. haw melhads of
jenirg k2 od and new roce Tor replacerment
parpczes g2 being dewvslosed 1o eliTinas
this prabem.



26 RIGGINGAYIRE ROPE Wire Rope Unreeling

Wire Rope Unreeling
Unreafimg ama Uncodling
Trz best way 10 it a reesaf wirz r2pe i

£ 1% D
cace ar agoowed il g ggce rcazh e
I:E"'="I‘c“'r: pit~a ree zadooresl 112 sgS

z~d a ssilek e bzst

Whae remoung wersze et he STpCirg
es. ool it 5 essEnle. at s el or J5°
wlzlg 23 T8 GRS Lwir Is Allerst Tgting
Tove g ocairam e SIELIns v rEsl oo Iot
girenss e zhie resall n g 1Eng e Tess
= E.;:. S TESURS 13 < kel icpE 2nd e
rzpe vl bz raires beyord rezacs at Inss
p:'nl.':'he co~vesl Tenods aeiriiceed nl-
lusiralis~ =31

Note: For irfarmalion on wire rope and
drert Spoaling see pages 115 (o 123

ey gSon £5 — MCpiing Wiz Foos
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RIGGINGAYIRE ROPE Litimate Load [Breaking Strength) 27
Wire Rope Ukimate Load Uitimate Load Examples

(Breaking Strength) Formulas

Cire ol Fie most iteadzit eouiemenls =3
consizarwhen selectingaweropa s heuk-
“rnakz load (brez<ing sirgngtnl. Ses1aale=3.
lactarisnolave able & "rileof thumb™for-
mula zan e Jses o give a slossa
app-nxTaborn.

Ltrmade Loaa

Fufe of Thevmb Formena

Diame=sr squarez mu=ialisd by 1Fa allirmass
lcad (BS) ol a are-ct diz Teter repe.

IF x Utimale Load [BS) of T imch wire rope
L¥ x 42 {fiber care - improved mlow]

Bx 19x1inck ibercare rope Fas an alimz:s
lcad brez<ng stercihl of £2 hars.

rchar reazing =41.7 1ons - IFS;.

LF x 45 (wire core - improved plaw)

G < "9 x 1 :nch indegendend wing Qore nops
(W RCT hss an ulimale kad (zreakirg
strengih] ol £5 lors. johan ratng 4£.8 ans
1730

1. Fiber Aopa Cora
PG T O3 COre
CF 2 22 = LIHima*2 _pad
XL RER =L 2105
Ulimzale Load = 10.% {ons
[chart valuz = 10.7 lons IPS)

2. Indzpendsrd Wirs Aopa Cors

s ECH inZependent wing mee cone

0F x &5 = LHima‘a2 Load

x TSR === 1 Ealons

Ulimzle Losd = 17 .23 ons

ichart valus = 11.5 bars IFS)
A alimzle oad farmulas ae based or a di-
amssar of cre inch and i1 a nnage ratie
Mola: Rermamber e of thamb formalas
Can rtly Qive 4 eforse Sproimaditget, not
e axaet vallae and only 2000y 0 New o

vndamagad rope.
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~ Litimate Load (Breaking Strength)

RIGGING/WIRE ROPE

Maminal Srengths OF Wire Rope £ x 19 Classifizalion, I'WREC
Mominal Diarmeber dpproximsie Mass Horaiinal Strenglh

Impraved Plaw Extra Imp. Plow
Mt L TS

neoEE ™wn T g Ins 1o ~es Tl ] T ES
- =z = . < =2 s B LI
== = z <R == - st
- =z 3= Tt = = iz N
z = D iE - = i = <

Tare =3 — N e Aogee hoari-2l 5t emgihs
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Working Load Limil [WLL) 29

Working Load Limit (WLL) or
Safe Woarking Load (SWL)

Masthoslirg pobs use a'Work ng coad L it
[=afe War«irg Load) based on a 5:1 desigr
rsalaty] factor of the wire rope breakirg
strength. The 3:1{zctar also apdlies 12 mosl
rizging hardware wier calcu aling e oeo
weizhl g1d equipment regqu nec for a kaising
jots. Tris“actor shoald go Fgrer “there sa
pssizility SF ingany or dagth doe i bregcage.
For exarrple alevarors, whon are asug'ly
bassd on & 2001 lackor. Criiza’ ifs with a
dangsrio cerscnral sheakl bz cakculales on
& 101 facipe-  If uzing &1 ulimale lozd
[kree« g strangth) char cecalale the WL
[5%WL1 25 folkaves:

WAL L SIVL: = LWima n_a sBregking| Sinengm

DasigrsSaians Factar

Far example. a cne icch IFS care wire reps
has an ullimate Inad of 25 lors

The cesign (salemys fachar is 5:1.

481015 <+ 5 =9 izns WLL ISWL)

Nofe: See table #6 for anrexample of a safe
warkirg oad chart

Nole: Motwle Crane Design (Safety) Fac-
fars: The varficirs wire ropes oo rmodile
cranes ganerally hawve different factors
amied Io them dhan the vsual 501 jor
Righer) factor appled to e slings and
Bardware on e acfual foad. These crane
facTfors are spectiffed as a mirdtam by
ANSE O5HA, and CFA. Crames operafing
vrder various fiamsdictions ar require-
menrls may have lo be eqeipped with
Righer factor wire rope.
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RIGG INGWIRE ROPE

The minimum factors far cranes are:

Conventional fvpe boom when Boom
dsing raised fram Aavizontal;

d:1 for bt ROISE fine:

2.5:1 for pendant lines.

Conventional iype boarmr with lead:
3.5:1 for baam harse fise;

I:1 for pendant Iimes:

I.5:1 tor main faad hoist line aad fib or
WD fire,

Hydrauwlic boom with loaa:

3: 1 far siamaing thowwt ar it fines:
3.5:1 for main fead haist iime, jit or
whip fing.

For rotahiont resrstam wirg royea rsed
ort five ar runnéing dines, the mimimourm
design factor is 5:1.

Working Load Limil {WLL]

Maximum Y%L (SWL) in barns
Design Sakty Facier=5

Fops
Diamsher
L hes’

[ o = =

Wb == — Wi" = Foge T 2ok =gy Loas LiTels 15l

Grace 103114
Fawe

Fire

i1y

Tz =3
Fal-— o ==
e _.=c

] T
R -
iy N
P ==
iz .
. . s
- e - o=
.o .l
= - L |
“ELT TE =l
= ==
- - ==
"TTE TE
=182 iz
et I
- =2 £IIE
- L

Grade 1140120
Ploe Improved _

Fixre

Sepl

&
E

A

~ = - =z
- - LEE
.- I
P -
== =
o
= - z
el L=
- __ - =
. m— - y=
- T =
= — &z
z - = =
= - =
T —
s - -
-,
[ [
L - .-
- . T
- Ery -
- - - s
[ ——
T T =57
==z - = L
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Fule o Thomby Efficiency 31

WLL Ruwle of Themb

A rie ol tkumb farmaa can be wsed b ad
1k approsomiabe WLL (S%WL! lor IWRC rope.
The geneqal nu'e ol sFumb lonrula 's:

o5% 43+ 3 = kadintons

Thiz load iz based on a Design (Salety)
Faztar ol 5

Example -

T2 NG Wire IopE

R R L

=3 =2 Volons WiLL 1S

Example 2:

-y inch wira e

Tim i gdB =5

=229 =572 = 5.1 4ons WLL IS¥L

Note: Thesa formmulas carmaf be psed
with melric maasuremer s,

Wire Rope Efficiency

A weirg roce 1hat 2ends aung a shazve has
less sirengih comrpzred o a staight sull
s The arger te betdng diames:, the
morg sirgngek oraff cercy the iepsz willhava.
The efficiency formost € = 19znd 6 x 37 rops
15 shown 1 lakle #7. The sare condian ap-
pesioawe ooe sing bend arcand 1he
hook of a crara bleck & shackle, or a gipe.
Diviae 1ha shzave nock ar pige iz Teter by
lhg 0pe diamele-ta Fnd a ratiz '0dy. Then
tird Lhe dosest ralio in 1able 37, 11he rato
That s warked out dossnd mazzh e 1z3le.
vz b1e next sme lesl zablz ralio romzer.
Examzie:

d irnch snatcn Glocs

Tz inch wite reae

Ralio=8irch = ;=014

The ratais 9.14.

The tlosess “ahle =7 raliois 8. and e wire
repe stergth. ar efficiency iz 832,



32 RIGGINGWIRE RGPE _ Rule of Thumb/S Effi::ien{:y

Fomlgzle =52 "I"i'l rarsvadslenroce
s '.-ale* al 34 2 s, Wik an ¥ anoy o
wire Aope Bending Efficiency gat '“1|r:I & owees 1o 53.7 lors.
Oid ralio = af Sirengh A orssis [:l1 *owrich rests aw e OoE Ezrd
sheaveirope Ediciency dnind &1 !.'-\.IE sizedameleizachasa il
diameater compared 1o ros nganz a 1 rct srackle pos redaoss
Lalalog he rops 2Fo aro t-:- S,
- Strength In comcarsen. agf Al 1a 1 och rops
- = :;r-,urd gal '|"h El‘:ﬁ'-'E'I Fas an eficiency
= EE of 655, Wive e Tan. a0 es irdicele
2- = IFalany Beagwi 22 ase g srer i edachon
: =3 Terzforz wilh anylk g oiner et £ sira gre
= =z po: FE mExmL T faps slee gt W "eve TE
2 2 rabec g7 0
T TE Wode: The workimg load fimit [SWL) of
z = wire rope s shawet i dzble #5 The ol
z za mate Inad Jhreaking strength) of IWRE
=z rope is shawn in fable #5.

Tank =7 - Foos G rg ENC oy
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RIGGINGSLINGS Sling ke ntilication/Sling Design Factor 33
Sling Identification Tags Aloder When referring to slings, tha "Rated

In 2081 it cecame a -ecuirement -kal all
slings  acluding wire rape. syroelics. Tatal
mesh, or chair. masufactiared undar
ANSEASM E qudeines. T st have anidami-
‘icatin lag.  Thig tag st irclude 1he
rollowing:

& Name o rradzmark of e meacdaciuser
Cameszr ar size of Ce gling

Tyze ol maleiz used

RHabe: '0za “ora given typa af ifch

Lift ange upar. which the kac ratng is
has=d

Node: Sling characlevisiics are regulated
by ANSI B30R and £5A.

Mote: v dhe [UISA. wsers of afloy chain.
wirg rope, melal mesh. and ALL typas of
syrihetic slimgs showld refer to ANST
B30.2 For irsinfng parameders. These in-
clinde shing seleciion, mspectfon. cau-
trerts fo personnel. effects of
enwiremmend, and rgging prachices, ef-
fective i 203,

Load” is e maximum allawaide wanking
foad established by fhva gling manufac-
furer. The terms “Rated Capaciy™ and
“Waorking Load Limit™ are cammaonty
used Lo describe Qalad Load in place of
the older termiviodogy of “Safe Working
Sling Design (Satety) Factor

A5 aresult of Tne excessive 2suse & lirgs
dae 1o averoadicg. aras.an. crashing. <ink-
irg. &1d impac? oadirg. a cesign 'safety)
Fzclor rmusl e applizd 22 evary 19, A com-
m2n fasior is 501, g “howgh ihis can wary -
cerdirg upan ihe apzlication.

Some spec e enginearsd litts Tay have 2
desyn (sa’shy] aclor ower than 51, Fow-
aver most factors that are nol 51 wil be
hizher. Desizn |safety) fachors 1Rat 2me 2:1.
a:1. 101 2r higher arz a0l urccmmon.



3d RIGGING/SLINGS

Sling Hitches/Bridle

Ferde of Themb WLL [SHL)
Thzru'z of thsmbiooms alo g e eI TRINg
Izad lieil sale wowng SES T A veirs g2

Sair.g is:
T ox A5 - 5= WLl i SWL o toas
Example: - imCT '-.".I'E'--"' 5 7Q

CLw oxshsE= 2ET pswiLaSVEL
Tre'srcassedot a3l dssgr “:ﬂlE'"l'Ic._.ul:'
Fzwever bs zwarz 1hat ma*;' -I g CIE
ri.—hers areczssdona 1T
soze & 3 chars shoalobe DEs En:l-:n Eor el
e &dtaa: rzpz albmate sirsngl

Types of Sling Hilches

Bingte Verticar Hirch
Treictalwaigatolihs lsad s suspoad oy 8
sicgle s.ng 29, rensiore the 'zas we.gts -::ar
BILA: SvE warditg 022 LT T dsaEle varaeng
loanlalrss nt és Eh._..“li!'lilqu‘.'alfﬂﬂ =32
T load maghl nged & laz e lor sonbrs

(1 TR e BT
W _
-;,..-l-""'":

PLElEinon el - g

Fericx Hith e M=

Gridie Hitch

& ardlenichcan & racs pofa -1:_;rr.*er-:|I
'‘zas L-:-L-Elh:.'z_ 3o°d Sapiioasteno =33 o0

aonoleg s e

A bridis nock-Ls v 2 1205 can e slra ght-
lcwmd HL-.._fera ~ar-germelrcal 2en
as srawn m wslrsson =34, requL es e
Foos 10 be posilioes cvwer Ihs Scenler of

E"En"'.'



Sling Hitches/Bridle

W s ratan #35 — Mon-Spruneines” Brdke Hich

Some beze of adiastnent meathod is resded
I3 ncrease or fecreasa one leg lenglk
kEe2p bne load level.

an _ghlsr Lass a iwmbackie. core-a-long,
or chan{z. can 2e used. howaver he lass
w3 are rob recommrended as a qumser of
"aclars owudicg shock lzading. extere
sirgliirg angles. or wnknown weighls ool
overnogd the herdwane. Gellirg e arooer
edjustrment is usLally nod easy.

Mote: Some compamies regeire a funl
Temgih back up sling for 2 sling Ieg with an
adfirster.

Mode: When using a muth-branch sling,
e ratimg sthowe far the single sfing shalf
N be exceedad for any branch of the
rrttiple branch siing dvidle hrich.

A crizle with 2 kegs will
resuit n uneven slirg
le] load agif neod oroys-
eny hoakes Seaizus-
Lalicn £33

If e pooacap poinls are
rot svsrly szacsd
and the sling kxgs ars
nal e same angth.
The logs disinibatiza
wll have ke magriy
af the lnad an we l2gs
whi'2 1he Lhind leg il
ar.y ac: &5 a balaros.




36 RIGGING/ISLINGS

Sling HitchesBridle

Aand aw o lone 5° g less S5 5100 i b SS-
srabon =36 is usLa'ly kot &5 Sim.Cie 48 T ep-
gea s, Saveral factars car e apoly
rake ezuz leg pading 28 SOl or TR
e 17 i5 ral ur JsugE i Fave Foes legs aor
poesbly ory wwsl carry-g Ihe wizignl wrile
ne -rod er bued 2nd foonh] Bz arce e
load. &g rianwiac.esrayratg 2 fon - 2q
brd'e e 32Te as & ree leg. o0 2 o leg

“Zoloms 5.0 as 0-ierars shrg leg lerglhis.
steichad sli-g legs. zosilion of "R g Jgs.
costanoi s ngeves mihe ling Toe< anza
e sed. warpsd of Lewsn swricharg. car
chz~ge ibz Joadirg of Sirs g5

Ses tab s =8 =9 =illor iz e 5150 eFam-
p'e cacasilies Cases SN MEoees 2iFs W e
rops

Mate: IF usimg a fowr feg bridle,
OSHAQHES standards require the Joad
io be calciated using iree fegs.

Male: Mulfighe lpads feug. stractural sleel
cempanenfs] are nod permried during
ane i withoul using an approved hoist-
ing @ssembly. [Check with the focal
CSHALOHAS aiffica).

Wode: Angles showw in tables 8, &0, ¥10
are horizontal anglas.

Mote: Sting WLL (SWL) it fables #8. #5,
#10 is hased on B o T design {safefy)
faclor.
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Sling Hilches Eridle/Baskel

Foar Pan Bridie Sli_ng_
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Baskel Hitch

Aass<stmlchiorsaspetaga 22 3sToNT
~ i Jskaiioa =37A. The Do salinis fie cad
caarees 2 wded Ty 16S slitgoowne opes di-
ametzr. To rave the “L1 BEs<ET bt 5710
tazd -alicg theD d sliomuestbe 23 7 lonim-
provad fiow a2rd exira Tproves Al e e
ac=g o200 for gasra-exira “nproyes S

— -

- l:‘:":.
— . _::_'.::_\_}_

1Fu="r2bon =37 — Ee=het Hich
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Sling Hilches/Baskel 30

V¥ih the crocer D -atio. ang the 5'ng legs
wveshcal. the etfcensy o° a baskel Fibcn is
rated by sling mar.afaciuers at owoa the? of
a s.nge warhical ok

1 the =Tng legs ars balh aracied o one
hoak. s shown in ilus?ratior 2376, Lhe has-
ket capacity is resdused. -:Ie*‘-er-:ling on ihe lift
£mgle &s h:*.'m in kablsz

.Iur'rgle ____Elrh_gle Leq l::apan:rl._'y
- =L
S - L 77
e L
2L '|_|:':F':

Table #1 ~ - Basosl Hich Cagacity

Mole: 35% Efficiency - Be aware ial wire
Dpe manufaciurers stafe thal the maxi-
mum efficiency of apy wire rope going
arcernd a bend is 95% or fess. For axam-
P2, & Wire rape hooked around an obyect
of equal dismeler (DVd of 1:1) has 2
shremrglir rating of 50%. and as the O

frcreases e strengih efficiency in-
creases. Fov more information, see page
21 and table #7 on Wire Rope Efficiemey.

Mole: Sting Lables rate 3 baskel hitch with
the proper g a1 twice that of 2 simgle ver-
rmal'.l‘r.rrch See table #12.

Fh:rp-e Basket  Werlical Litt
Chameter Hich e
___Inches  Pounds Prounds
T 1AL il
[ z L it
S TaT BN
- ik T2°C 6
= 3 A E 3 AL
= = 2t v; *260C
R - 0 < 1 N -+
1 3% N
= L0 253 ol
2 13 MEED A
- = VY= 22Id LD
= 1= TR .o
z -, £330 LT
M o Ay 5 o)

s
G
I
‘p*.

Tabbs #12 - ‘Wertica Sing b Baxsioer Hich Sake Wirkng L oaxds
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Sling Hitches/Baskel

MNote: Table #1272 foad fimits are calcuiated
vt improved plow sieed 5 x 19 LIW.RLC
frevm 14, " diameterio 1" diameler imclasive
and improved plow stes! § x 37 LW.R.C
fram 1 '5" diamefer fo 27 diameter
nclsire

Defarmining Basket Hifch Falires

hlast s ng chiet fak ez give T1re JEST al-
pes. whom are g sing.s warlice Mo 2 Tes-
£p1 rhoE o anc & cgssr tilon. Tre vetcs
ik capac Ty stebasslorinealbs e A
vanizal Al 1 ELsraton =33A1 05 @lel £
15437 .. 2 bas<st Roshoecastelica =385 |

U

141

P

e A

I loshason £33 — Nyt 2] Sasczl and CRoher va s

rgten 2t 3057 4 lhe segs ars wirboal and 2
~ d ralo s 350 o 200 degerd g onibs
Tatsis crasa. 31 e chossr Fie s eled
SE = Ao depeno g o e choss ar el
What ez conztor apsies o & bassel i
swe ks L1 2007 alirg”
The g swmer o itis g 2TEN aTmeayEl dis-
la-ed. g5 deperdirg o0 ke lo2d. & Tree tas-
=i shzza s Z8er a0l te1g lizd For
2XAro R, £ 5'ng wracped arsard & edEn-
qulz- lza3 wilh s3uae orers snitalns
aaskelzs lhe lnad oo Tisrs CaELSS & STEENG
ezt o lhe siirg. A Sus bas<gT aiso res
s.resall Ca0desgrze sapoart ey the Rall
srcleal IRz lcadasd Trrastbava 3 suificiens
Dz -aho

“Fe ase af Az! syritalic o chz o 5 135
reakes the casse: D d rano g 1o gs1as-
lisa gstied al syrorelicgrcta.s 50 cahat-
Gy would Fzve I be comganzd [ oan

equaalent cagacilty wirg rops shirg. Thentra
climalent wWire oce digTaler s dvizad Dy
e 22 mamelar Lo GEL A O orako.

—
=
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Sling Hitches/Basket 41

Mole: Always remember, fhe dighier the
Bendimg radius, the lass capacity the
sting wit! hawve,

Dowble Basket Hitch

“hsig a method of sapporag & load usirg
two s gk basket hichss. Do rot use this
Finz™ an Ipads thai ere difficull b balzaca as
the load coukz shitt ard slia cul of ke slng
Is2e illussrator =39].

v nol spread ks ings 0o 'ar apad &5 the
arggle will create ext-acad or the sing ‘ags.

Dovbie Wrap Basket Hitch

This baskel hitch is wrapzed cormpelaly
g0ud the load, rather than just suzperting
fl.

Itis excelam “orpipe ard lvaing as laxersa
ful 360 dagree oconlact and suls <ke kas be-
gelher. Ssailbsrabion =43 or g1 examzle o
two Souinle wrapsed tasyes hickas,

Husiratior 131 = T Dot W -3 Baske] Hichses
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Choker Hitch Single Choker Hilch

A craksrhachis rased al 737 - 07 a3 sirgls ve A ckzkarb-zhbgrizns samsyvhzlgs e 2t
azE s bawews s P sEratiy osud be 5 liked gae 10 the ~oess fzmmed &7 e oot
zss lha 757 : dezerd ~q uzor. Ing £162 oF 27 emo<e. See lllsralar 2o HaNEWsr e
sbake Seeiustgizn =41 ard fab’s =73 sing'e choker Fozk doss ol pravize Fall 330
N S20-ed oonigcl vein e 1sad ans sho d nst
- T bz 2sec s il fooss buas @5 A Tors sesi e

L)

- . Er _ \
« I s rmatinsd = a doub s wmap chIxer, wnee e
AT crakerndch -5 1 ficantes w the el as
P —x= 5 g ed g wrapzes ssTalzsly arsard

ST : -us mar before il is mooxen iriz lhe verscal
car ol 7me ¢liry. A ooghs vET CaEr s
mnoe s 2lzsle when il 12 2 bunt e ol 22ss

mztzie
S :

Fl=lra—on 141 - Cncher Hich .:_-

Angie o S S ~a Leg C2pac

] " ArgE w22l Hi :
122 - *2] 737- G
¥ 123 £ats e
oL - 2l = R
3T - =2 4572 A

Tabwe 215 — Choker H 'oh Capecty Ty S, o
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Sling Hitches/Chaker 43

Douire Choker Hifehes
The aoiblz cho<e- hiach s maze up of twa
sing'e chokars that are soread oot ano ar-
tached 1o the load. mak ng the lgad mose s'a-
bla. Szeilusrabon =434

s =hos £33 — Duossbbe Treokea: MHich

The doub'e cnoke Fikcn Joes nos provids fu!
380 Zzgree oonlas with ihe load and shosals
Nt b2 used 1o ! locse bunsies,

A axtqa wrap arcund Be kad. crealing e
double w-ap cho<srs shoulkd be usad 'winen
Iitting kngbandies of lcosemalediz | sachas
ppe o ubing ises Husiraton =2330

Aode: Two stings in adovble choker Ritch
confguration {ilfrstralion #403) witl have g
reduced lffing capacity as compared fo
hwa choker hitches each Nffing shratghf
e The reduced capacify depend's upaon
the Iffting angte,

Hooking Hack o Choked SIings

ko] back whe choxing a oad with one
sing shaul be avoiced esit creates axtralo-
calized smrass 1 The slirdg.

Whena azd s choced and 1e1sion s aopled
2 k& sing lhe two portiors o the shaker
caring off -he load have g rataral lerdescy
bz litt us: b2 &5 Rigt 27 angles &3 sossicle. See
llasTrabns =434,
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Sling Hitches'ChokerBraided Slings

» {) B U

HEPE LT
'
1

bt

MusTaiom £ —ooki-g Bach win Chessis

A ety Corms ocoLretoe hor b perss
hoo< g L2 e l2es 5 10 27l WNEtEvar s
apeity 219 FoL-dibs E:.E--:h:--'-"! &5 CInss G5
azss bz to e iosd. SeailllsTrator =HEB
Tha ceaies er enrsmey lowy 5 ng 2702
.arn:l cresles exlrg localized slress 1 Ths
irg. Seg Lslraton =400
AoSIimtar silagion g2p es b oo el
3 ch as o'ps as tre girg 192 Tne"JE
solorrashoT e ppe oo scligmgs
E-Ee alussrazor =440
Note: Do nat farce the chaked eye down
close fo the ipad, and never create an an-
gie less than 30 degrees o the honzondtal,

Wire Rope Braided Slings

B-z ded 5" psars mads Lazfmany smei 3
aTaler Wirs rKpes1.212 ¥ 6o 8 braissda-
gatner lofzrmaora argesing. sesi askelizn
=25 Tras aghasgressqllechi. yfarara
Zge Famstsr noeard 20ss ratkingessiy
Thzy a-e Laed ir 1ig7 capaciky 1<

=
=
oy
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BraidedfSynthelic Web Slings 45

i 2mcas B g

W usEraton #55 - Brided Sirgs

Synthetic Slings

Synthedtc Web Sings: offer good aronec-
bon for machired pars. are noa-sparkirg.
lighl weizht ard Aexibla. 1 is & llexiblz Ral
sling <hat ras 162 abiity o g 12 load and
kesp il more secure from slippage. &5 ad-
ceied in lustrghizn =26, This slag 5 asually
made o nyken or calyesler. howeve- althes
maksnzs g2 avgiaghle.

tov'an resisks rmost alzean’s, 2'dehydes al-
<alis, ans 1ydrocarsars, bat =g nol recar-
rrerded [oruse arsurd acids. Poyasbar can
be wsed in acdie corditicrs. Mylon nes 2
10°: strelch factar, wh e palyesler nas a
lower sirabon “acor.

Sotk ryonand poipsstar can bs wsadintlem-
pe-atures up bo 220 dzgrses F.

Bhastraion #5945 — Syriset: Weh Shing
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Synthetic Weh Shngs

Aig; ng harowars hor exeTole r1gs ard
s1az«<les ‘s avz ab e use wth web shirgs
seelbahs divate sectizn, T hellzishese -:-I
ra bascwars is Tors suned o Tvese shings
kan thz asLal corves ypes. Ay lodirg.

SuScT g of prchirg 1 & sesdard sne “-:III—
w Veduce srerztzdload ol a eynifie S shirg.

Naote: Check with a regpeidtable safely sys-
tems disiribufor for fne proper siing fa-
torial wused with specific hazardous
produces,

Note: Synthatic siings mersl e removed
from service if any of the following condr-
foRs are present: acid or cawsiic buwns;
meltirigr v charring of ary surface pard:
srags. puncfires. fears, or culs; broken
stifches; distorted (Iiings, or e colared
corg waming pams are showing.

Nore: AN shing fppes. inclding spmihelic
web sling musi hrave rhe proper
identificatior fe show the mame of the
rrancfagiurer, e rated lozd. and Me hyoe
of rmatenal rsed. See ilusf-adioet £47.

1 aszaon =7 - Sprb== - Sl ng keen =TT on Eez o

Nofe: Syrthelic siintgs are marufaciored
in single and dowvble @y, The dowble piy
capacify ranges fram 140°%: fo 2087 thai
&F a single ply. depending LEroR Sy brge
ared fiook LD,

Edze poleriows 3°e awaiakis. Tray zna e
s=wn- 1.5 d-g.ard e ateab 2 yoes
Synlhztcwel singsee ertizd oy 2 Tyoe
Mumiber. ard ey 2re gvailgzle 12 rarber
of evs oordgural ars. Sse ilfseralion =43,

eo Szctor Thewa - AnssEr I'x ‘”3 ~zh
g chiart arg a -ralal mesn chig
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TEncE s ChowEsr Trarse oo SeteDE R=m==eg

[hesishen 148 - et Weh Sing T ypes
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Synthelic Grades/Roundslings

Spnihatic Wed Siing Grades
Al gh moss wes s ngs Dol 2rinrar o e
Jnirzirad eye. Tray et vény in capacity far
= Al "easors.
I‘Jur"nﬂ“r o'poas
I:rr--:le zf wehb g mstE
Etf r~:-. l:ﬂ SVl
a dzus'e iy veebghirg Tay 1ol
2552 rI-- ha wa O 02 Te SETET Ty ol & 5ir-

5.'.:

g ava abz - thrge Jrades ol
e - ratngis cesea zntra sl -

35]'] "l:
Tae WL of & slirg is zased o~ Fz "o &
Malesial brsasirg sirenstt ¢ sdisiEngy of

s 1] < desgnaisz’ey - lasios

MNofe: Afways refer o e sling idenifica-
tiarr fag for the sting capacily. f the tag is
missing. do not ase the siirg.

Synihelic Roundsiings: are llexsle Ii“hl—
Wit Sings mate Lpofload casrecg hiss
covers: &itn g tzagh nor-logs -::a";'"g
cowss. Tray are vens Rexizle wib limized
sl’etch. Momme o2ver waas does nol 27650
e sreagth oaanaysee oooaks can oE row E-:l
am i Asalely 2eL e -sikhal e ssvar o
2 wrer the 5:ing is overlaalss ang
owE -slretshad.

Li_sh=Ban =22 — Gp-inets R —dsog Ecanze

Mate: Always refer o the roundsling 0
fag. Due to the wide number of manuwfac-
furers, there may be discrepancies In
siZes and capacilies. and calor coding of
rownd slings may nol be standardized.
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Hew Synthetic Sling Types 49

Mew Symihelic Sting ITypes

Twin Tppa! is one ol t7e newes] desigrs n
slngs Iis conslnocies using tws rourdstirg
wpas ercasedingn cabsrogver. Seaillustra-
lizn #252or an erd wew exaTale.

Ovurstraticn #3 - Tar n=-T ppe S0g

This shgbvoe smate o' feersFom g kavlar
bze rraleral whizk has a tetar weighl =
giergtn rats thea stzel. For corpeansor
purposas, one examoa iz 2 wywoe of 35 1nat
endless slirg usez 2 a 1askel cor‘iguratior
the! hes & s sasity of 140020 pourds.

Th sslirgony weqhs 22000 B2 pounds wh e
& wir2 ooe =hing of equal capachy we ghs 2o-
Frostimababy 520 pourds.

somzs of Ihe cter leaturss =7 this slirg wpe

cluze:

o FIerops celldz es: insla ed with balh
SN2s 1ear e iZeniilication 125, A Igh
shinag “hrougk ore snd is wisik'e at the
ctnererd. Mo l'ght coTing tircags could
ndcata damage ara il skguld e re-
rraved 'rom sanvice.

* _pad caTyirg yamSs raver oame in cof-
“acTwiin kzasd Ouabter oaver mateqig 220l
2 tmes marz du -aile thza poiyesher.

* Twa imnes bardles ars covenea ir adiffar-
ari calyres Tateral than ke auar caver
bz pross de 2 inslent a'ed for damage.

* Has swerlcad indcator ~ails” 1tha: are
readity seen. bat skrirk anzs dissppear
when the slirg s ovedoaded | lusiraton
=310
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Twin Slings/Angles on Sling Tahles

et
1MTustraion ==5! - Tae Ty oS S ong
o Shogdng! ssco 21 Dess tarshy raduc-

~gore T Az ihe whig ask eleclcrar-
zolzristic ol cFai~. weore rozs. ans
SynlNsz rIoe.

» Ths gtirg sezlhially —ws secgrale singsir
sz, wilk ezct Takir 3 73 Gan hook o
l=ad cer~esizn.

* Avg aba 12007 Ins G333t Ino
lez brdle sleq i rarzeea 259d eye
anl Eya sIrj.

Angles Shown on Sling Tables

Every 3 ng randaslursr Zrzales f&@tles or
“reir procact TTonss Ik oword Ty zEs hm
vS2%2 w0 A agdl dewevErn tne lesles o
act al’ ~ave a cors ek izt r:a:e:ealj-
wran relesic] 1o ke giga mwgived whoo
T#e hs gTFer e toszenlz grgis oo lhs ver-
sical ang e cses lslration =327

3
1=

Ny
!
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Angles on Tables/Lilting Angles 51

L4 L

This cancausa confusion . eszecially with ike
B2 degree honzorsa eagke. which s sale:
comzared 12 7he 35 degqes herizontal angle,
wk s el séle. Ses ilusiratian 52 for
claihcabon af ang'es.

A langle 15 forr2d oy a e straignt down
Trzm -he FeoX 1o the '>ad ark a F1e 1eom be
Foo out lo the ling boao<-up pair:. Seail-
ask-ation =53

190 - x} -
a0 s

Lhestretion F31 — Angkes in 3 Triarnge

“he ihee incuced anges of a iramgle a'-
Wwaws ads up o 150 degrees. Tha age
forted by iha e siraigit dswn from ke
Foox 21d cat o the azz will be 30 degrees.
while the other b argles coTioired wi. 5o
Hldegess. | e ol he arglesis knowntie
stnercan te calorrates I ore argleis 45 fa-
qress. en the cibar rrust bs 43 a5 weil. I
CNE 2198 5 25 dagrees. ths ooner st ke
g5,

Sling Lifting Angles

Tne load impesed o1 gach leg o a brdle
51IN3 cor‘guration Sapancs upan e angle
Lc the honzoatal *zimied by Melegs lifing the
load. Two vestical 51003 141lirg & 10240 souns
wiklhl will each camy a load of 300 pourds.
SeeilusTration =548,

Whantie sling 'sgsars pulled txgstiericio a
commen heak, each =ing legwillhasa a kzad
ircregss. This sing leguozd inoreaseis oflen
nct rzalieed by the person heoking ug 1ha
Izad.
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Sale Lifting Angle/Sling Leg Loading

AL a 807 grgls dnastanar =205 e 5 ng
e loadig 11275 When he shag eng's G-
zre 10 43 lhe sl g e2 lzacis orsases 1o

12797 = 'esfrator =240 g1 3t 30 angle

lihe slirg lzaz 1erzases o 207 - askasizn

=32EL 7 gt worns, al 200 Fie lzan o0

gacn =ng &3 is ezuz k2 e aclge osd
e ght.

From Tmis poinl. ne foad ariagzce slirg '2g n-
crezszsrapdly. ks ang ecalidbs kvaensd
I 27 ine load on eact &z e wulz e
5745 “ﬂunﬁs wzhis ¥ 'rinsl & limes Fie as-
I-,

o=t o 52 - ‘nerpows 55 Ang'e Loacs
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Safe LiHing Angle/Sling Leg Leading 53

Hecommended Sale Liting Angle
Tra racommendsd SAFE lifing ange for
sling legs is B0° to the 1on2ar:al (b rini-
mam lftng ance shoulz be 457 ar highar).
The 53 ange g1 be delemired by using
k2 actual shrg ar cho<er *2r measurag.
Lift'1g at a £0° arglz creatzes &1 equaleral
range. whers £, three sides @re ke same
angiiv  See illlsirabicon =55.

€ — A ———————

Bhrsirgtion FE — g S o Deenmane: Lift Poinls

Tre cenler o e loadis Selerrinzd esber by
LENE & Tape reasdre or oy lay nc the slirg
acmss e kzaz. Treriba bswo pic< up pairis
are makes .

Sling Leq Leading

Naztralion =56 shows 2 2,000 pound load
carrizd by Twsowarlice sings Jonly nme-1gh
traloadard an2 wariczl slingisillszrated].
Tne loadirg 2n cne slirg ‘eg as < is mosed
cul lo differgat hookusz 2aglesis stawr. .1 a
wartical litt 2ne slirg carres 1.0 b i(one-he -~
“he kaz weigh). Whe the sfing is ata &°
honzoridal angle t1e load or o0e sling leg s
15 430 12, 2 nearty Blimes ke load wsight.
Taba =14 5haves the _oad Angle Factor that
malches lhe appicable slirgles Figengis.



a4 AIGGINGSSLINGS Sling Leg Loading

z 1
1= TTaT
B8
.- -
- = e
E5- 2
- PR

_ ER R
35T R
__.:-'i: :E:
-z " L]
-1 —
Iz =2
=3 =
== 1
LT ==
Ta TS

= Sz
3= =
= _ s E
=== -

Chost-ahgr £35 = S00g Leg Lsaci-g oo proes. b e

Tahlz 14 — b xoima 5o
A E
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Calculating Sling Load 55

Calculating Sling Load

Aiggers Auke - Formuofa (1}

WAL this srethad, the sling lergth SL:. 5 di-
waes oy ihe vertize’ heighs freer: 1be hook o
o2 keas (V). Sze lusiralion =57, Tris guvss
treoad angle Factar. Muitply Zne Fackor oy
ne ozd weight ard divize ke answe- by bao
far & Pea-leg sing  This gives tha load oa
each ghrg lsq. The oad angle lacions elate
0 those shawr: i1 7akbte 2124,

Exarmmle:

a1 5lng lznch = 56 _aches.

wert cal hsigr: = B1 ineaes.

waighy = 5300 poands.

by B = 81 =1.57 “achor x 95030 - 2

= FabLyd pound (3.7 lon) shirg lead.

rcl Usirg 2 3 ko ° fachar, the required s1ing
size wouldbe *o. nch wirz rope ‘page 30, 1z-
bi2 =6} =718 equivalent wab sling.

= LercTrill

1

'r'-'E*f-g FL I_"|"|I [

I sdraticon 5T = 53ng Lead Fonmurta

Mote: Measure Hhe lenghs in inches for
closar accuwracy. I the lengths are mea-
surer in feel and rounded off fo 2 half foot
fire answer will ooy be amproximade.
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Calculating Sling Load

Riggers Ruwle - Formula (2]
AnztnE varsizol s oy S as 0o
T = I‘T x I:

LU
=ersan par leq in pourds
Y = W E QTN ZOLNOS
I"q = umkez -l 2ls
L = slirg e~k = -azhasior e
W= weeizal e ghtir sches 1zr e
Exarnple:
W= wzizb = 12,0 prar:
M=nacof ags =2

Vo= wericg” Faiznl= 101esT 4 mones

L = sImg.sngt™ = 16 e

T1E0 16 SNEE L s
z 1033 2063

Tansin- cer.zq =11 20K 25 or 5.5 i07s

L: o250l ss sz sty facise IRs regured 5 ng

woauld be ~ s irs™ wIE r2ps T7a@taivEert.

Mofe: The Joad, the hook-up poinls, and
the sling fengths orest ba symerelsicad for
Ife previows wo formuatas 1o be Lsed.
Note: The above twa larmulas wark for
any nerrber of sling legs bt if és sirongly
recommended thal e formla be cnly
wsed fov fwo legs, as there is no way of
knowing hat each leg is carrying an
equal share of e load. With an inflexible
foad and rmeore than Mo legrs., if (s passibre
to have #If the weaight ot only fwo degs.

Load Angle Factors

Tme rQoars reE CoT Al 1w o e
5.9 2rgtm s den el oy e vET GAl Too< o
‘caz len g1h Wt aives re T223 e7gs Fac-
-or. The lazor qurters o T ks hozosa!
sl~gergles a-e skowr ~ar2 tabe =74 o
siom ot aslEt o =53 Beasirgihzlazathz
rage WS ks ibs F g ange.
Teol=argle ez ToES 8 5700 1 -usiie-
I an =as.
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Musteitest #5841 example:

Thesingletgthis Ve inchas. 1d e wartical ., AL

ne ghl s &0 inskes. .

Divide 72 ay B3 172 = G21= 1 2. This s the R

horizcral 0zz ang e facor. oo

Fromizble = 4. factor * Eis bebwesn 55 anz = \

B> depeess. The A angle is abowl 57 de- L

grees. anz asa‘s Aing argle. : £
TEgf=2l 2

Airsiration #5398 example:

Tre glirg 'angth is 72 inches. and the verical

Feighsis 45 ches.

1. Divida 72k 45 172 = 451=1 8. Thisizire
Fonzontal Icad angle fachor.

2. Fror 1gale =14, {aclar 1.6 15 bewwz2er 35
and 2D dzgreas. The litteagle is aboud 37
cegrees. a1d s corsdeably less 1han
whal s considered a ss'e angle.

n
1l

vh

Pt

Msirabicn 35E - LA Angl= Erasrodes

Caleulating Sling Load Angles

Irna somewrat gimi ar, sul more comislicsted
ve=ion of forrula 117 and fermala 120, <Fe
kad onegch fing leg ol & symmatnss 2 leg
Erizle can be foend by divding the dislzqca
behwesn hoak-up ponts by the sling leagih,
anz lhen relerirg > 1ezle =15, See illusira-
1ion =549,
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Meitrod A
rwde a'gtarcz betwzer hook-Lo poiss i - .
- EDr _1:2_:' "_',ar,_ ,_IL:',_ 'E By hEskoLs pors OhL ralio Load Slirg Angle
L e B _ Factar [degrees)
2. _coup e arsyer 1 iEzle =15 ool ] X ¥ z

2 INbz ~urroens oo no Meich uss ke sl 223 -
~gw. | girgss ~anezerir ke char 1:: : *E =
3 Go e v eslur 1 gnd selesl e sur- - b .
ce bes de the X rambar 13 = .
4. Muzzly thz lzadwe ghd 2y ins Yoo L e D EE 5%
rLThe T2 zelre shrg eg agd 1 = T =
r = = :
: o - -
et Tz Zz

Tasde =15 - Gy Leas Fariors

- - —

<
Rukl-250- =35 - Sa-g Lot Ty 2l
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Method B: Example 2;

1. IFreormamz slgargleis krawr. oo
Lp the 21gk in coumr 7).

2. Goloik2 (Y1 columr and se ect b1e qume-
ser basida the (£] wclurn slirg angle).

3. Kubipey e load we'ghd ey the () co'umr
rumreer 1o zat ke sling leq inad.

Example -

Crar 51o1 lzad, twe 14 food slngs are used

[distaace L1 ans *he aock-uz dislzwo2 be-

hween ckem is 20 1eet (ds ance D5,

8 Divize 222y 14 (20 = " 41 = 1,43,

S, Usirgiecle =15 lcak for ke choses! nam-
E=2r b0 1.43 nocalumn X5 i is 1.22.

2. Selecs the ramber from tha ¥ colamn
cesicelre 1 42 12s0.71. Muitply 3 lors
oy 071 = 5B,

Thersfarz The lsad on zech slng 5 5 7 2ons.

ar 11,400 zounds and iFe Fanzznlalargleis

sligh-h Ladar 45 gegrees.

Jr-a =2 bar load. beo 10 10at slings 2ra Lsed
sdislanca L), ang the hook-up diskaroa sa-
waer Thamis 12 [eet [distance D).

Drede 120y 1012 =157 =1.2

L'sing ablz =15 0% for the coses] qum-
ber o 9.20r coumr X1 |7 is babysezn 115
21d 1.29. Uze he higher raombar. «ich is

Setect the rumber irom te [vesium be
sive the 1 29, Ihis 0.66. MuMizly 121ons hy
oSl = 7.9z
Therzfzre 1ha load on eacn sling is 7.9 bars=.
<r 15,83 pounds ans tha Forizemz 14 angle
s slghtly mora than 30 degrzes.
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C of GiUnequal Sling Length Loading

Unequal Sling Lengths

Cenfenng a Laoad

YWrar se'esling shngsforg L Ihe Mg 1 250-
sigdz-z7o~c aeloadweighl. izedsizeadine
cartes al gravay 2F e oad. Estrale ha
carles of qravty and spot Ihe hook o ecliy
aver . See Cusbeion =4

l1_sE-asma w50 - g ol Gy

Mote: A foad rigged with the ook mot po-
sitioned directly over the center of gravity
will alays swing wher liffed. This mme-
aiately charges e load disfribotion o
the slivtgs. i almost every nstance one
sting will be carmying mere than 37: of
the wenght Always affach the slings o
fha foad with the ook directly over e
centar of gravity. An improperly rigged
foad could g or averfoad one siing.

LCenter of Gravily (Mon-Symmelricail

A b0 5150 1om-syrimeTrcal cad exams e s

showr ir if'ssmzalior =61, The shtg Joad + !

ke oFgners on sest £dz 2rd Ihs cariEr of

C ey il be chR-cznier.

- Caculz s lhe size ara wsigntol secien i
1805 Ibs; &rd ils o1tz o avy
oG T calcstate e s zead e 2Rl
oi seciic1 B 8083 s e-d s2enleral
gQravity 1EE
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2. The cocmbned weght is 240500 |bs.
1604 divickad By 240000 = 86 7=

3. A lineis drawn jo ning 551 ard SGE20 0
maasures 102 kel Tha ocmbned cenler
Y grawTy is kcabed at a poind oo this e,
The zot will be 66.7%: of ~he 10.2 fzal.
anz is 6.3 el om CG1. Trarsfore the
oombined ceqtar o gravity is §.3 Yeet from
531, The hook wiil have i be kcated
abwa this nes iy eslzblished Cof G point.

Find no Tme ceaber oF ¢avity ol 21 irregalar
shaped ked 5 usually nol easy. bud iF the = =
Fock s ral cerzzred averbie Cof G e ez A 05 "ff{{’f £
wii swirg il t1e G of G is urder k2 hzok. i
Tt schargesthe slimglzcad ng. The kaz cen
b= kep: honzortal by cranging Lthe sling
kngths.

¥ D CEHGE
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C ol Gillnegual Sling Lengln Loading

fncarrect Formuia for Non-Spmmetrical
Siimgs

Nate: ARempts are offan made fo simphlify
the sling dead calculations for each side
of & novt-sprmmeltrical Joqs. with ane ai-
fachment point igher thaet The atfier

I =srabo- P2 — heomeres S oo Lead Foamraa

This s done by wsing the standard rig-
gers rle fornmula heice. once forome side
and agair lor Fhe other. using two sets of
ditfarenf sling fengths and heights. see -
fusiration #62. This melhod is ol accu-
rafe, especially with extreme load
disiributions, such as 3 module wih &
freavy pressure vessel on ame end and
orly miscellanoons siruciurarl shee and
pipieeg on the ather end.

The othor incavrect mefhed nses the wo
different foad angle factors malfiplied by
a percenfage af the fsad weight fcalcu-
faled by e center of gravily pasition).
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Carrect Non-Symmetrical Shing Fonmuola Non-Symmelrical Stirg Exampie
A much more accurate iomo'a o caloulake Weigh? = 24.00C pounzs

slirg .oad is: L1=20.7i5lirg Al _2=-2:5ngB)
* Sing A T = oadx Ol D1=19 D2-5

N Hi =228 Hz=10.9
s Sling 3T, = LEBGx U Slirg # - 2¥0x5x237

D= O+ £ % 235 10 x 103

3211
S'ng & ‘ension =11.595 .bs
Sring B = Loag DL
L H- o D
200 219 x 12
38228 -15x1049

DI A S 472
E / | sirge - 2200
2121
y L
/

s e ‘ Sling B lersan = 17.041 |bs
Mote: tregular shaped lnads can credla

. o unexpected siimg foads. Always Lse a
rsiETian B3] - HonSyninetrical Siog Loac Fomza mimimurn 5: 1 safedy factar for te rigging.

Slirg 3=
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Sling Shock Loading

Sling Shock Loading
vhmen lhe main Ro'gt e i-== a~ock 'cadex
wich M3y hanpsen Drcag” rapes Sver g
E1sAa :-.,ljj-l'“ SloG. Or 2y R =g 2 !n3ad srag
ardirencomeirge. lns shos
megn’ F-:I n tme sl g rEqs rllLsTa-
2 20000 53 lzan 5 Agzed W baa
Sl ;s cal 5% & 57 2eges anc e, Bezzase ol
=3 ang 2. eachielirg 2gcarses 20 0G010s ol
SIS W TTOLT Ay “r-‘a:!i loadi~g. wF 2 1kz
Tair he st e st hasaka 200350 1I2s Z&2.

I et 755 - Shoch o= rsg o- ST

Sting Shock Load Example
IFa 157 shzo<loadis addes jolhe TainFoisl
I.r £ haload s creasen e A0 LS
50001 Wilheslirglegs seteiah ds 2n-
gle_ 3 smiall shack load ool A o2 Tagiledio
a7 or moss. & 405 ircesEss losrs sltg
&ns pus lhe -so3ad al 25 200 o sack.
ke carssaahs rﬂg-:I ire load was rofa-
T ar i skeg 1zad woreases baoalgs2 oi
arglzs e FsssrpEon ween's oE hat 2ad
shir-g v d cary mat e weintT 510 aEve
10000 ooizan Adssgrisatshaiacs ot
gpclisd o e eaL cmest srzer Ik & 7 soon
cepiza wond ke sut Tz 221 with o a 5‘.3".-:

.|

logz &l 20.0240 1z, 11hs + SMOCk 23T hap-
pars. e salety -:‘:"ﬂ"r-es.--n" Sreducsd

0 1.7:1. AaltEspoararyiarher masacua-
“ion or Fau o exuicrmens oAl Za0s5E 2 SIm-
azrenl o ce lzaded teyonz e frEakirg
azinl,

Mole: Aftwayps refer o sling chart o gqet
the proper size sting to maich the foad
and tha hooek-up configuralion.
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High Line Hazards 6%

Hazards of Using High-Lines

A hign-Ime s a Tethos vsed o poston 2
pizc2 ol equizmer? :ngidz a suidirg that is
r” accessible by 3 crere. [Loonssis oF ash-
I wrapped arcurd tws cuiding meThbes
£1d 2 wire roge culled Lot betweer e A
snatch clock ar jke rape is used W liff 1ha
kxad gnd move = lgterally.

Nade: The Lse of high-limas is not recom-
marighed, et thaey are usad when other
ifiing rmedhod's sannot be readily applied.
We are nof atfempiing fo promaole the use
of high-fines, but do point owt [hefr
hazards.

Nore: Extreme foads are imposed on The
wire rope. High-Iines anfy work effec-
Huaty whernr pulfed vp tight o rediuce sag
and attaw e load fo move Iafaraliy. A
itghl high-line has extreme foads simtilar
Fo Shing fegs spread out af 4 wide angle.

Buriiding sfasctures are mol wsoally o
signed foraneasual side pefl, and seing so
cald/d darmage dhe buildimy steel, or cowld
2ven pulf e burildimg in,

Maore: In areas where a crame cannot be
used, mew designs of portadha jacking
Sysiems may serve e hofsting need's.
High-Line Example

In fustraton =534 che 0zd weighs 3 tors.
Trs kzaw | egairg a 3o aul [2lesfriclizn)
& sirgls sneave 15 used with a ugge:. Te
Todal weighl supporsd by ks highline is &
mnimam 6§ 2ns witog’ fricion ar shace
agds. HFenigh-messgsloa 10Geces an-
qle. 1he high-iing load approzches 18 1o0s.
whizh may ba an excessive sige pul on the
buidg ad probabiy e ovedoad on ke wirs
roca.

Nerte: Befare using a high-line get erngi-
neerimg advice o the bildimg shascture
and the foads imposed on the foishimg
STy,



BB RIGGIHGSLINGS High Line Tension

is sl P53 - Hay~-Line Hagaszs

High-Lire Tension by Farmula

Tae tetal weqrs is he corrbed weighl o
k= loaz zlus Fe Fsist e cal The lomua
inTne nE LaT onoeach sde 3

T =load = D5 = K2 = Dy

o= Lagda D5 = Hiix = O

el

Nusl=io P55 = Hept-Lice Tersion Fomiola

Migh-Line Formuola Exampha;
et =60 .cs YL =600 D3
To'e Lozad = 1204 as

So=131 5:=41

O-=10 0O.=2

H- =1

T-=Legzx D5 - HIS- ~ D2
T W I S T REC T 11
T- =484 500 = 14 = 35 655

W

[

Tre ogd 2n e h3h-rz =F sdeis 22648

k=
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RIGGINGSLINGS

[
High Line/Chain Fall Load

A I - A I A O |

T: =Load x }55; = HD - D;:I

T:= 12500 x 10 x 4.1 = 1010 - 42
Tz =3432.000 = 14 = 35143

The load on 2me high-Ine nghl s.de s
35743 s

Chain Fall Load

The iensic an two cha.n falls ¢ ftng a load
czr be encagh 1o extensive w oveload e,
Calcu ating -he -ension Lses be same
miz"had as that vesd “2ra high-inz.

Chain fal oo come-a-long: lers an wili vany
“en a agd is daied. then diifled over ‘o an-
chiner lozazan. Theleraor or each chainfg
can b2 wavkes oat by ‘crmulaios varous po-
550015 Ses illusiral on =57,

Note: ANSH recommemads that charn falls
and corme-a-longs i used for vertical Iif-
ing only. Heowever, f a load musl be
moved 35 in iilwsirabion 67, ensure el
e fhardware cam withsfand any adai-
ranizl load shrain.

I st bon #3657 —Tuadn Fall Tarsion Fornoda
=xgTele Teasions Whia Orftng a “oad
Ty = Laad x D:5- = HID- - D3
T:=loed x D-5: - H(D- - D;]
Lead s chgniall B

rimbal pezsibor 11 = 2000 ks
Lcas cnchan fall &

firal postan 3| = 2004 |bs.
S-=B1 5:=121]
D=380:=114

H=47T
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Chain Fall LoadiCenter of Grawvity

ChanFs -

ieasibor #1= Load x DS s HiD = D
Chzr =all A

= et 1L sl =S TiAE - 17 4
TweEnssno T ocrg T8’ a

= A 06EF = Toads = 18457 loa.

Crain fall B

O 1821254555715

The lerzorzacneniah B

=gEab] = 7 4L = 1306 s

Naota: The above formwla 15 basad on bath
chain fafls being posifiomnsd at the same
glevaiian,

Sling Loading and Cenler ol Gravily
Ve or Tt 5 ong3s licg vaiics v e lead

rs ecdz v shaed il lng certs- o gaa v ot
the 'asdis o rerizdls —orexaTole sk
er "BI0% coL~d we b 12 "2ei org. sach

Frg oL dcarsy A0 coanas. See osra-
on =ndb

- I

» L |
L TET = 'I_'|l - -

-::_“i{t-_-_ ___ o

R - >

LRyt o TS - e e 2 Loads
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RIGG INGISLINGS Cenler of GravityfSofteners &9
Il Fe cermer cf gravity is ofl-center. Le sling Softeners

lozding wi' nctbe ecual. Theslirg agdirg s
=10own i1 Husdrsiion 2686
The farmulz is:

Sing 1 lzad = ¥ - % load we ghi
x -

x
x-¥

Witk e same 12 fzab. 18000 poard weighs.
andwh the carder af gray w3 feet Irom one
arZ. e si1g kzadng is shovwn in Clusiresicn
FBEC.

The farmula is:

qi 1B MM zs = <3507 s

% load vee'ghd

Stng 1lvad =

=ing 2 kzad =

S as =450 os

Allshamp come-s should be covered by rags
2r SCTENETS o prewant 1he sling “rom beng
bent or cul These solterars car ce made
Foma =gl pipe secton. padding or Roskirg.
SO LUSIrETSn =59,

—————
@:& = "
e, - —_ - e w
= = s e P
- = - R o -
= = Pas =T = -
o IDoTmee A -
" - —— . - - -
= =C0Ta - -
- - -
% s = - -
. s bt
A - it
- e —
e 3
ﬁ' = =
ﬁ;:- el
T
L

Agood rale 1o dloe s o make sare ozl the
legih o n:mta-:i o° e wing moce is equal =
Ore rope lay. <5 g2ws1 Laes ke rope
dar”'lE-"'-‘r

Mote: see pages 31 and 22 for wire rope ef-
fiefency and bending radius,
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ANSI Standards™Wire Rope Clips

Rigging Hardware
MNote: In the USA. usars of all fypes of rig-
qing hardware showld refer to dhe applica-
ble ANS) standard far pendimg changes
reqarding fraining parameters. These pa-
rametars include item salechion, inspec-
tian, cauvfions o persammal, effeclfs of
eRwiranment. and rigging practices.
The stamdard's fmoiuate:

- B30.1 for Jacks

- B30.9 for Siimgs
- B3 10 far Hooks
- B3 20 for Below Hook Devices

- BFR.26 fow Bigging Hardware (new

slangard in developrmant)
rmeplementation date for each sfandard s
nai knawre af his kme
Itis awimams’y oroosgnlirat lng posarbaroe
SEe e e esien snirsoerel beTie e
Each e mist 2 splsy De oaresct womsng
lzad " mil szafe workird asde 50l 5708 2y
wEdT CESs. ZOLJes. Fsherion, slretining

orvelz ng 2= Hamdwsme “oma eralate
maruasiacsr 27 disTricates should be
enbzsssd wilh ["IE: VWl &=d & baceaba
cede rsmbar. 52 ove gop.ceEbe pagess
iz seslio~ cinzenetg Farznars e nlos-
~1E7 on. salpcton, nspecros 3dLss
Wire Rope Clips

Jsing warg rzpe closis acoT rormelksd of
mesit ar &vs orakack g e wirg opE It e
oz oF ecapTart TRers are Lud main
crzpra J-Bollgtge FatGra
Ses "Lsirztar =T0lor o'z exaToles. O ops
rcan zevean gsarsemztety Bl of ke wre
reps eherqlihn e ornsery gsp 2 I 2EN
Crog o dl: oress v hENIND OS2y £2p° 5
Fate: ANSHFORSADHES reguialions pro-
hibit the pse of ofips to make eyes lor
stings. Slingeyes mustbe of a fype made
with a Flemish splice and a fydraviic
pressed swaged fitting.
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RIGGINGHARDW ARE Wire Rope Clips i1
— the fay of ffe wire rope. othenwise The
"? grooving edges Wil cut across and dam-
L T F‘I:E-.:[Zi:-.ltl:p agre The rope wires and slrands. Sea ilfars-
T : i T Tration 72 for efip insiadation a0 Table
T jﬁjﬁ"'ﬂ:{; . #15 for manutacturer's chart.
5l | . M ?\{31 MNenmber of Ciips - Rerda of Thumb
o 7 B - .: luse far *55" and wngar;
H" M ambar of wne roge cips = tte diameder o

ITsrrben $710 - Typoes oF O3

t Boft Type: Whe using U-bolt clips. the J
sactanmust be or e dsad ar smor ensy as
indicale? .nillssiration =714,

Fist Grig Type: Tre fisl gap. or J-oliz. oFars
& wida beang suracs far max Tum etargth
and grediar Faldng zower as comparsd o
he b ppe

Note: Trghdern the clips before tension is
Placed on ifie rope. Then re-tighien aftera
foad Fas been applied lo the rope. Clips
are usually grooved and (s impertant to
Lse the covrect cifp lay groaving to match

rermze xd + 1 2 dke nead whale rumner.
exarple: 17z insh wine rope:

Ox3+" [M%MN) = ¢ psrequea

6 clips

T %2+ 1 MWHI=

.I’u-_Ei.:\-:_:T\-=
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RIGGING/HARDWARE

Wire Rope Clips

Spacing of Clips - Aule of Thermb
Spac mg of wirs Gp Cips
=itz damezrolrarczexh

Example: "7 ~ch vl nope:
pspacng; =0 x 6
*ox S =9JinIr spacing

Proper Clip Insizlizion

Le-, et D ooz @z Szt rovlzasoo
- 1—1_!—!' 2 f
- ]
ST=P =
it'_:_: ::F ":._';:',_' Euf'n'-:r Twghiran

I a=rates- =73 - Peeper 07 o s "aeon

5TEP 1




RIGGINGHARDWARE Wire Rope Clips 7

____UBolt and Saddke Typs Integral Sackdle and Bot Typs

Foce
iam W rsraa PR OF Flopee T Ui T Ao of Aope: Torgue:
Ly hes Ho K i sk n in NG of 1= h Sack in in

- 2 = TE. = : =
_ 2 2t "= z : =
= £ o = - =
< i =5 Z = =3
] £, x4 = £ <=z
z - == o = - = L=
- = - . = = - e
- : = B = = e
- z ) HE = it ==
. 2 50 s L Z3 =3
: E: - i3 z = zz2
= = == = o= ==
- E 5 = L -
Cos - o R S B _ = - = 5
: 5 z- B " = S0
: = = : it
. = 2= =
Z z =z -

Tabre: H16 - Wire Bope CEp Appicatos
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Shackles

Shackles

Tra sz2ew p-oarcror @+ e sorsw oir
skairc shigoe 2 308 e mos! ooty seed
shack'ss Thz 2 cho-lypsis cetbar sailes lor
L5700 T €firge o T & cas. ThE vaordatg
Ioad -k SN0 al eac- =k :-n:w_-e sroLd 2e
Er-sNssedor D8 S0 SR SNAn2 IS ransd n
Tz Toe :."a*-.'s—-h g2z by ke daarmes - of

-re bhow Sesiz ol e prdiETelen

—
_,_,-'-"'__‘“"-..\_\__ -
—_— - -
—_ . ¥
- .
T - ==
— — —-
— T
T T
- -
R ToeTos
R Tez-12 E
_ e - e
- 1
o — - —— e
— o —" - —

I usTalee 57 - Theece Types

GenEfa.'Ehal:'kfe Hules

Jze onlv a shack vt s sMbisssd -

a1z o e b

-..:-: cry k= |:|r- pE” MELSECLBrS e,
EvET IED 3IE I Y el z Bl

3 Mever Jze a zorew Constaz<sal Ihs pa
~&7 0. wnoar laad) Lslegsar =750

s cintresyech b st rg.n sealor

[

i-
n 11.

=)
4B
r-Jr;-.'“ “nals 3y tyoe ol iszirghz daaee.

(% ]]

A

.,r_;,.;

. e
- Tt e, _ - - -
- R [ —
L E e

i shrab - 274 - O i _=1 Foos - Oheer 55-
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RIGGINGHARDWARE Shackles

cceLcrccliroeintd

Cf0
75

B. Sn&cile pns e 1015 nehlangerindiam-
ee-than ke Byw ongizes spiz " ginsh:
1-3inzk lager than tha tow ar zizes "
incin b 1 55 =ch: 174 7ich laroer than be
oOw Or sizes 1 974 and ovar.

7. Bhacdes aredes 5 1ed wh maximum ca-
gacity an 3 sira’ ghl pui. Ses lusiratan
€75 "o capaciy -ediclion on arglec
logds asing screw pirard 2o heoe shacs-
las. Do ratside dad a roana pin shac«k.
Use a larger shacklz fo- two slings
soreads 27 & wide incluzed ang'e.

— —
H 1 SOE LnED TG T
| —_— : o T I BT T me ErEoess
- -'_ -
. B g L
3 - oo s Nwee o o
I _--
L -
= _—-
- - _ "=
== E

Tughiesa $73 - Shacce Capacidy Recducion

8. The pof a snackls s vsuallyhing ona
hocxard the load 5ings ars paced ir e
ooy omanchar per. Washe s, spacers or
4 spooi prossded Sy the manulzosie mar can
ke Lssd 01 e pn o keep e shackle
hz1gimg everly on & hook (322 Husira® an
=TE].

| e g

—

‘\‘M\:\.
'
" -

T

s #76 - Shac e on a Hooi

Noter Shackles with 45 degree hash
marks on e bow are recommended,
Thase marks imdicate (hat siings hoomked
eng with & incilded angle grearter Hharr 90
degrees have a musct reduaced capacily.
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Shackle Working Load Limits (SWL)

Shackle Working Load Limits

ST BT - WEk: 25 Cowe sl on Foer ped 5=—3_E

Sk I5de "Woth hdas_ Srte Wioc g
0 E-Pn Leas Sorge Vet
N =] W P &-rads)

Teh'e 1T - St Wodb g Load Lr=s

Synihetic Sling Shackles

Fezw wZescl»
[ = ~rap“
g ~zzkls zesignzd for wes 5
Flustras on =774, Trs agvanlases

——F -
E

syrorelc s ngs Ce

srdyseasave atbaxzeller

I_l' = .-._-

A3 15 shZwain

alse

* Ircnesssd bow wdih goss W der 57 7g
zesrg arga o avias ks lodicg coron-
. ar poch e Mg goeirs 1 sieraand
srackies.

# InzreEses we 5 02 eikcency By a2 o
*5%- wunib orags ks sTrg clzssr o 75
fAEdoate iy

LA Z
i - ﬂ | i —
S i ——

l-tbigine= =0 — Bk S Shecake ond Comrecor
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RIGGINGHARDWARE Wide ShacklesiHooks r
Anolhes ten des grad “or wsb =ings i5 ke Hooks

wez conscion whonisatvoe of shackle dz-
signed for wes s ng use See il astation
S

Exlra Wide Strackte Body

Tkz shac<k shasn 1 i astalion =7EA. dz-
signed far Tigqer capac T iffs, Fas a bow -
arreber ainost byvice tral st e normal skackle.
Trhs nereasas the Dodretiz ishackle sow oi-
ameter b 5ng Jismeery whizk creases
the sling slrerglh efizney. 21d reduces ste
neea lor 2 slirg zhimbize. Sagillastalion =70B
and =TBC far 1k2 baw comzarsan with z=qual
sizedd 13ins.

i g

T B, (PR

Lo -._ﬁ"*- S ;
- - b N

1 _— T - -

Ta s

) h..a- = '_J’E'-E*'F:“f“:}fukﬁ

&1 nocks shoukd e made Fam farges slesl
gqd. axcep? grab &1d sorirg svoes. chay
shzuk? all be equipzes w7k 8755w caiches.

Forged Foo<s wir be raling emsossed o
hem are the besl qualidy aveiabe.

fade: fnspect hooks regulady and look
far wear in the saddie and for cracks,
MOKS, Qourges. or covrosion, Check the
Mask allacfment amd sacwrermant Make
sure the salety faich is nof damaged ar
rmatermctioning.

TraFnat will e e hzak 1as beer oeer
kazed o lip kaded. OHES OSHA egula-
licns specify ahook should B2 rapaced e
ihroat has cpened 15°: ar the body s
haished 137, Fowewar some Tandfashurers
FECOMMans zero ¢ s2otior. Trerforz a safe
pesbhse 5 1o castoy e "osx < there s any
cishorbion.
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Hooks

Mate: The recommanded imeirded safe
Aifing angle for fwo slings is 60°. Two
shimgs in & hook with anr angle greafer
than 45° to the verfical (& imeluded an-
ghel is nof recommended. For sting loads
qreater than 30 ineluded. usa an intarme-
digte shackle.

Thz !aad cagactyis seducedif lhe [sadig 20-
p edaryrneebstvser g sedcsanato o
e oGk a3 ocales » Lshaton =740

e
ot T ; —
e = — -
PR RS T Ty
T —
- ~ - T
—_ R R — -
. iy —
o = LI ]
- EE -
- - - -
- - = El___-___ iy :- _ _':_-

I "esiradon a0 — Faoch ol g

Co -zt sde ozd. tp fzaz or s82« zas ary

F T PR LR e T
Frak lmap asTalion =BG

B st on =60 - Inese e Hood, - oed g Frachoss
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RIGGING/HARDWARE Hooks

- O Y N TR - A Y I

Tz typas of 1006 designed far wea sfings
are saow a1 ilastalan =61, A standfars
hck witn ar eye 2as gred Tor 3 wes sling is
SN0 11 =814, Aslide o0 Food for web sling
cho<zrhiches s shown nillussration =816,

- -

——

'Ia

e

s
%

AlueTaan 361 - Wein S g Hooxs

Mote: Hook characlanishics are regqulaied
Dy ANSY B30 18

GRAB HOOKS - Clevis Type and Eye Type
Foeged Alloy Stee

Ealie

— -~
-_ —_ —
- .-
T 2
- - - - —
_'-._,-'-'_- —
—

Thﬁ For Size of
Qperiing Chsain WiLL (WL}
__ginches)  [Inches] [Pounds)
s . e LT

Maxirmum

e ke SN . -
= . = 2ns
= T S0z
Yo T: =]
o . 1.2 250

. . 2200

>0

Tabbz 313 - Sirab Hood Worki-g Lessd LaTits



80  RIGGIMGHARCWARE  Hooks

CHAIN SLIF HCSJKS - Cleywis ani Eye Type SELIHMNG CHOEKER HOOKS
Forged Alley S1eel - Ezlety Factar ol 4 Farged Alloy S1eel - Salety Factar ol 5
Tk -cat For Sip2 of Maximum Thraat Far Acpe Size Maximum
Cipening Chain WLL ISWL]| Openirg  (Inches) WLL (5w}
dleches| [Inches| |IPourds) [Inchesk [Pounds]

Taze2 ¥ -5 dng ook Moo g Load Lin:s
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Headache Ball'Wedge Sockels B1

Headache Ball

Allcrane Foods Eral are used for litting show'd
o equppsd with =wsesls and a headzache
call. Tra nesdecte ballmusi be zHachad sa-
cLrely sotnsl 4canre] slige Lo and doven bie
ine. segillsiratan =62, The headache Gall
Tust e neawy encuan o keea 1hs crane
no sl Ine fguk when lowaning withaul a icad.

, =
5 -
Rk A Z
J"’:“—H‘H-h - -"._ -
o . ¥ - i
534 i « -
. - - " -
ﬁ‘ = A
e E i
., =)
- fi“- - I -
L e
Elbralion $#£2 — Headache Ball

MNoder Some cranes mray have propratery
parts and componenis that car only be
replaced fhrough fhe craneg
rmrarcfacturer.

Wedge Sockels

A wesge sockel must bs atachsd wk the
agd lirgpu-ang i1a sirage: lins rzm ke pir-
Sea ilusirazizn =83 Cue o core siizpage.
No1-rosarng mee s ned recomTarded for
use Wik welge sockels Mowesar cecause
af e noa-rctaing bensht, < s comTony
used nbiis apalicstan.

. -""'r"'- .-—-—::_{.'.;1 . : .:.f "'_\_.____-" '=-"E .-
--"_‘”"","‘r -5*-.._..-';:*-_-"_

Bhisha o 31 — Comecr Wedhge Soackes; U se



d2 RIGGINGHAARDWARE  Wedge Sockets

-

727y mzalat ons vary soccare nz e al-
-achirment f |he zeed erafre The ko ac-
croved meshods ol 3=-:;|r-;| “ta dead erd

ars shown - loslrs-ors =824 213 =508,
| Gstrako= =B2A cametmzd staar 1 r'1'*’|.-
s3"sty 2L Enns bt somel irzs car ~al bs

seedwkzn e imop s o b g ans 2an -Eﬂc_g
1 proiechsis.
Nzrsor =342 scorensyl
maTed, A smor ssbis o gp=d o e dess
gnd.
istrgon =50 s e paEienlas o5f 0
Fas ar sxkaraes wedges allzveng e d=ad
erd ard Tre wedQE 1D o2 CUpIel Indeiksr,
Chrarg Ing deaz emd 2ack otk 2 lzac lire 5
a mITTos SET 5 0 or gersunieslel lor ase
by DHEA o AMEL T s 3rzar nillaaina-
“on =B,

“hrsivaoe 285 - Magge Socket Dea Ends

Moaie: Check wiih ihe applicabiia
CH&SAOSHA deparftmett cancerning
wade sockef aftachmenl, a5 there is a
wWide discrepancy about which melhod
s pannitfed in different argas.



RIGGINGHARDWARE Eye Bolls 83

Eye Bolts
[ 101 apply ar angL'ar kcacioa
stoeudedess ayvebait, -or adseg

sAVEty, Aways L the shouder 2 5T
typz. Eyebaltvstcal and angalar Ewﬂﬂﬂmﬂglﬂﬂd
| capecyissn i e S .
pul capacTyis stawnin lable =21 . Shoulder Type Gty o
- FI:-E'g-e-d el —
With ar- angular pul. the cazasity Carbor 51 TN
drzps 10 35% ol b raled capasity =
ala =h fegmee ang'a. - R -
Sharik Yerical B¢ a5
_Mhameler Full Pudl Pull
. L= L =
: L = 3aC
ER o0 =2z
N e =
. I “EES 330
o i SR 5EEC . AE
. A5 HE2E ko
1, il y 1350 A
1 F2 20C ~3 50 T

Tabse ¥ - Eve Bob Working Load Lk




&4 RIGGING/HARDWARE Eye Bolls

Mote: Mever run a stimg frough a petir of
aye bolts. See ilusiralion ¥87. The nesulr-
fmgr shing Jeyy Ioad stress ot the aye bolls
will be e gprealer fhan wial it wolld be
f hweo spparate slings were Used. 55 the
hovizantal pariioet of the sling will createa
comaression forse an e fead.,

"

—

Fz-arjLar . s reayemJaslbs 375780 8
shown e | oasTalnt =85 S5hTs Mev EBe
recded 3 alzn fie vz limt 3 shmse

-

e ol
_¢ _—
= o=
e TimEr L=
e =
1;: Fmze s

— e 3 .

T L=t == ——
= T _
p— — El.siatae w17 - (0 IT Aon 2 S oGt Epe Bofls
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RIGGING/HARDWARE Swivel Hoist'Side Pull Rings 35
Swivel Hoist Ring - _ Swived Ring Data B ]
Swive rnps arg 3 Torm ol eve balt. “Fa Gai Thread Shank Warkirg Load Teowgiee
iriegy swraals 360 degrees ard pivols 182 — Sige  _ _LimH

degreas. In gene<al, the rnles corcarring __nehes . __Ibs  _ (oat-lbs)
eye bo-s app'y o biese Pt = 3
rings. T1ay musi 11 ilal P ! __-_:_—;_;:?-3 _ ,.,2
&3ains] 7e moLting sur- - =2 =%
face. and be -omues ke T= 0 S o B B
spec licaton. Sewer usa :1:,:_% U P e
spacers. villed rmcwnbing o= T “:E‘::;ﬂ':' -
hales Tust be 90 dagrees = ; s 0n o

1o 1he sudace. Sez illusira- — o o .
fio 286, 20 Lablz =28, S forel mng L . o

Side Pull Hoist Rings
Tris ngis similzr 1o 29 eye bolt zxcapd it is
designes far 2 Hidegree sdepul. il is raked —

at 1007 : capacity at $) dagrees. i is Lsad R
w=hashacus for sling adaskmer:. Sea 1lus- e

i - - e
ratizn =852 for 21 examezle. and tahle =23 Far :
sde pull rirg dats. g
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Swivel HoistiSide Pull Rings

Side Pull Ring Data

EI-:-II:E-LIE Shackle ‘Working Torque
Lcad
Limn
inches inces Ibs (oat - ks
. S 22
-, ZRII B
ETE 23
- - ) LA

Toacie 225 - Soae Sl Rrg [A%a

Eye Boft & Swivel Ring Application

ILs=cud be ~oles trat sya bo=s ltng a2 51
ang e 0se zEsasiy. ul Sy vEl Ings 2o N
I illusire: <n =22 il b gy bezlbs ween2 24 g
vetedly eachwzud 2002 b5 requ ing
b 2 g inzk ews oods. Howaver Iing ai 43
wEgrees coeatss § 3E5C 20 sheg 'ozd ans
wold reqL re o * 7 1 ineT Sve boits,

F::-r-"i-: sarme i Lo sy el rngs, ko 3 g
ro 4210 b rags wond Fire 222 venl-
2 w. Howawer 8277 45 2aCes ans-e. TN
I rircn. 7000 b rags e reguanes

L Lishebia- +#3 — Ey= Bl &S S Fimg dAppcaon
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RIGGINGHARDWARE Turnbuckles a7
Tumbuckles I* whra-an is prasent. it is imsarlant ko ogk

Tur~buz<ias souald b2 made <f Tonged al'sy
izl wilth n welded somponents. Sewveral
Larrkuckls =nd AEMgs ane dicatad inillus-
talion =01,

Nade.: Do nol febricate hernbuckie thresds

Umless recommended by the
manudaciurer.
T S L 3 ——
ST T
- J —— _.-"'H.\_-
-"'h:_ _:u-"- I\ 5 .\.'-\.\_ R‘.
== e =1 =
—— — —_— ——a
o— — —— e
Lol S e e o -
e _ _— _
—— _ —— =
L _— —_ _
r—= -_ —_— _—
— -_ —_ —_
—— == ——r -
=a= = g e =
[ -t
e,

I kosirgaon 1 - Tur bucte Ered Fithanss.

the framsa < e erd ‘iting. &3 in illussration
=42, Dz nct use jam nuls on lumbackles gl
o nol coms equipged wth tham 25 the jam
rut il agd o 1ka load on ke tread.

P o hIlaAE S
= g _,,-—-—-..,___ -.-'!x,_!‘_g/‘_/_

J—-I!_ I|
iy i

- —_ 'I L .-1.
LS u‘
-'f__-‘\“"'\-\_ --_-__.-" - s ' oo
B . ___,_,—..\_\_?:__.'_E S
- — i i i | i
. e e,
e

Fl_stratcn F53 - Tur— bcide Loc g

The sale warking kad depends enite Siamr-
eler af e threzoed poton. The working
l2ad Imits <f lumbuckies zre indiczied ir 1a-
e =22
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Turnbuckles/Aings & Links

Tumbuckle 'Working Load Limiks

Jaw, Eye.
Siuh.
End Fithirgs
[Pounds]

Stock
Diamebar
(Inches]

Hook Ered
Fitting
[Paunds]

= Bl ]
=-_' R
- - -
- T EFTT Lt
= El -t
S E N
STT CAR
- . e
A - T
Pl bt = -
- LI
- - " .
- (
- = e

Tebee r25 - Tombocse: AIDEcng Loed Limis

Rings & Links

LAzt angs ara Loks ar2 evhosssd vk el
oad capactty, Taoes =23 1o =22 skiw ks
Wor< g e Tits of vsdoas types 277 ks

'WELDLESS RINGS ~ T

- Forged Shael
- Heat Trealed

Inside
Diameier
[Incheast

Stopck
Diameier
(Inches)

Maximuran

oy
i
1
1

Tebi= 25 — Sy & L~ Wora-g Loac _emids
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RIGGINGHARDWARE

Rings & Links BY

PEAR SHAPED LINKS T

- Weldless Consbnstion
- Forged Alley Eeel

P
e

Etock mside
Drameber Length
_{imnches]  [Inchesy

ERT T
WLL (SWL)
[Fournfs]
162

: Y 2 a0
= i L
I 4° S0

s - 1.
£ 1580

g E 1275
tre S8 s

Tackz #25 — Pesr Sraapod Li-k Wor'cng Load Lints

SWIVELS s

- Waldiess Cansiruction
- Forged Allay Steed - o -

hl.a::im:rn

WL [SWL]

_ _dPeunds}
R

Stock )
CHameter
. _Imches]

ERE g |
S _ _2.25

T Z.EM

= A0

i I A |

E Lo, 1 I
1 12500

= 15 200
z 12200




a0 RIGG INGHARDWARE

Rings & Links

END LIHKS

_."- -
- Weldkess Canstuchian
- Forged Allay Sleel

Shock Mmsife
C=ameter Width
Inchask MAnches]

Maxirmumn
WLL (SWL)
[Paunds]

ol |

s =

-zt

- — —aln
=T

= s

R

= L

LY

| (YO CF I LY
Loan ||-|. "
|
b

et Iut

Tabse =355 — Snd LIne Worsns: ool Lires

s .

MAETER LINKS

- Weldless Consbmaclion

- Forged Allcy Sieel B

—

Slock ki sick
Ceametber Width
IInches] [nches)

Maxirmumrmn
WLL (SWL)
(Pounds]

= —-. At

- [

= = =S

= b L

= - =

B = G
1 - g g
- = S e
1 - =L
a B )

Tabes £33 — Wasmer Lood, Wi ey Lo L=
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Spreader/Equalizer Beams 91

spreader Beams

Spraacer b2 s are used o suppor kong.
hard tohandiz 'Yeds duHng Firg. T2 wse of
“rese bears elit ngles load Eppng. slidng
ar tenging. They dlso dacrease ths posshik
i oF Lasale s!ng anglkes:. Ses illusiratar

=],

5 R
R -
_}%'_:'- -.-:E'r-_':',_‘:i
£ "z
3 1

M osdreteon #5E - Soreader Bpan

Equalizer Beams

Eciz!rar beams ars usualhy uses on daal
no st lnes 1o rake 1gndem lifts, but car also
be used o equalzaibe lzador slirg 2gs. as
in ilust-alion £,

NMarle: A custom fabricated iling beam. or
any afirer ifitmg cevice mosl be designed
by an engireer. M shoufd be lested af
125% of rated capacity. The manufac-
furer, e seriad number, the weight amd
e rated capacify muwst be claarly fndi-
cafed an at bearms.
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Manbasket Safety Requirements

Manbasket Safety Requiremenls
EranbEsez®s uses o ~oisl persoonzi Fave
:-l"]"'gl.'-il'“ =S arnrs "“l:l:ﬂh[}:Eug anz -

slracT on.

M=

| liss ez 01 =83 shows &
Thaske: co” 5‘m:‘ﬂd la sgec “caiars

Th: starsard sigts

A EhiSe sng L~;.=|:I s L aport ks

I

il

fl

vaskei
must rave a masler = o7 S0Ecw 3 e
aveny dsrhue ths waigal

e clir 3 ars sny cine- fgairg as
'z asen [or Merbes«asi hosing
A be ssecior 20y alhsr p.,'p-:e
g1 Tal 123" : of hhs :as'-:e ra
¢ be oonzaslad g-d Feld sus-
ar smirales al a2t ~ew Lt sne.
e rersorel Las 2 caskel g lifs
wit- ke art.z cales -.-.::-gr* T8 DETEIE
:-:-E' = lmzatars. Tha s sral te pe--
CmTas Sven e e Crars 15 rpos-
Pt [

] ok
[ i 1 - 5"; _'1|
ﬁ"':'f # - m
ﬁ 5 2
“.;ﬁ:
EF

T T
]

oL

M

S 4

m
=
—t—
oy

Manbaskef Dasigh
{I'I-'rust be Apﬁ_\ued tl-].r an Eng-meer,l
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RIGGINGHARDWARE

I A A A A I A ¢

2. Te otal weighl o the vedes plaform
and relatsd rigging shall rol excesd 55%,
af the rated capacy for fe radivs and
cenhgarsticn of iFe crane.

B. The namber of employees socapying the
perscnnel patizm s1a" Aol excead the
nuToer requined “or e wark beitg cer-
farmed.

. 17 2ha haisl ine is non-rataling w e roose,
the salety ‘ac-orrast ke 1001,

E. The crara must e equppaed wikh an

277kbw0 blocik davics.

Thecrans T 1% hawvs a ‘g aver, posilive

type hoo< lazh. or a corstract or Block

wilh & shackled cridle assamby

10. Tra basked shzuld havs & melal ngTe-
= ale wih ke basksl czpacity reling
clearty indizazed.

11. S5ome Canadian OHES -egulaticns re-
quire a safsty lire “rom Ihe kaz Ine ebove
k2 neadacne ball so k2 rrasker rag.

=]

w

Sheawves

Always cheox the cond<icn 21d dmersiors
af sheave poowas befare a new wire rope s
placad ir: seryoa. Tha bodttom ol <ke groove
snould hawve anarc ol supper of &1 eas: 120°
b2 1557 . &5 indizaled in il astralion =26,

IEusrason 456 - Sheave S.pporl

T ensurz g long ard =iciznl raps e e
grocvas shaulz be smeolhly conboled. “rae
cfsutace de‘scis end have rounzed sdges.

o v
Manbaskets/Sheaves o3
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RIGGINGHARDWARE

Sheawve Diameler

YWhzn ks Jroave cameiss & wom o ess

qz- ~hz T T1m <& J&s as rdicales on

bz =30,

= 0ove I:lr "El:l HEE Ing sr=

| JEREE L T -
- = - i -
=L st STt T
—— = T e
7= g
e R
e e =
amTz—= = - -
= 1 o= =
- CR | =
. - ::' - = -
= =" _= -

Tabd= 12

— S Do Condkilaees

[

=
[~ L ™

-

=

Sheave Digmeder

Do nct caerale wire nop=2 aver a4 shzeve
sme ar ha sre cilcal Samsher,. Woer
LsrqsTalld amelessrasves VB ENIERS VS
ard rezed=d canding ars siaigabkerng of
liFa wirss agds > zreraars “glee Fon
r-elal [zig e, Tabe =37 s7ows s2ve-al ex-
ZrE a5 2fPirimer 7d ot cal dizretess lar
gereral ase skasves.

Sheave Diameter Tal:-hz

Acpe Cansiruction  Mimimum  Cribcal
Diameler  Diameier

- -

< E-E-—ae == =Tz
‘E:l;'_' = = L W _'E'::
Fa13 NenooToc iz 1=
Stz Eezcz o= o=
=3 >F = .%v = :—_'E:: !E:I
v F o=V oe O - T a
SxEWesoor £ ad Tia
2y zF = A= W -1
L= o= 'Zaz L3 ]
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RIGGINGHARDWARE Sheave and Drum Ratios 05
. _ SheaveandDumRalics.  _ Sheave and Drum Ratics -

Cmsh'uch-:-n Swggesied  Mmimum Constuchan® Suggested  Minimwum
. Drd Ratio™ DY Ratic™ _ . __DidRatio™_ [Wd Aatia™

_&«F e 4z E:-:-:: %S S

1TBuFar 5T N _E_:-:ilﬂﬂﬁ_ . o 2-
Halacan Hesizsizt = L _EEZJ!'AS"EI‘S_ i3 o

N : — _Fx3PWa2ea; 23 12
Eff;:.‘liﬂ Sirzrd =5 3 ﬁfjﬁ_sn'.ll - - 25 d
= = K H
— =T T T T TTTTT - BadEWS E 8
_ Farenad Srarc = s B - L
B x 30 G Flalerec _EBxEEFW 0 ¥ =51
2-

CFed %0 X BxdETie _ r
_axNPa o & "W -WiEErper Seals

NS - TharYYine Seap

&

525 WS 5
T avespm T T LT SFW - SeaeFue Whe
EaEsPW_ F . O _E . 2w5 . Sea's Waringzn Seals
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Sheave Diameler/Crane Blocks

Sheawve Diameter [Rule of Thormls}

T-e preterred 2+d e mur o Dod ratcs
5.0oESEd by waAtTous WIE fapE MELTEC
lusars gre shaarinTails =320 Lackir g 2vail-
zh & maswiazierzr = sudslnzs. e
suggesles crlice diameler ol & vaTe "0I8

cheaws shoL d seateszs 0N res Med ar-
eler ad e g noe,
Crane Blocks

Blocks 2 Lasd wet Mo 16 1Eayy 0CleCls
weigh 1 rars Ter e sale wardrg lzac ol
2 )i wire roze. T R sheaves Iranzmii lhe
Izag imposaes oy ne e oops T ks cenler
piheaizibe s desess 2N T NECT ONE.
Crese boogks gve Tazvy REQrs 07 oTie
s'des ohiba slacds o2 s 2owrhgaline koos
when Lo oadsd. 25 ngcales ir iLastelicn
=07

Made; Sorme cranes may have proprieiory
parts and componerts dhal can oniy be
replaced by the crane manulachorear,

Wola; Mevar weld ovt any iype of Ngging
trarahwere.

Nota:  Pira
rope  manl-
facturers indi-
cate fke eiffr-
CievriCy. ar wirs

- ropee strerdgiir
— - reTe decreases as
e s it passes GVer
— sheaves. Any
—— cagacity cal-

cufations with
wire rppa
pasgirig ovar a sheave should be reduced
by aminimum 5%, Seepages 3Tand J2.
The smaller fhe shazave. the fiigher the in-
efficiency. A oneinch (WAC rope rated at
44 9 tons showld be reduced o 42.6 fons.
The redwetion Is anfy calcalated once, not
covrpounded on myllishedve bBlocks.

| st 207 - TraoE Saecx
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Bhxxcks/Mechanical Advaniage g7

Wire Rope Blocks

Dezenzing on e capacity, tese b'ocks ars
mLcE Igkder than 1oak blacks 25 thew are 10
sucjectked toibe abass of hook b'acks Trey
a7e eqL.pped witt cheak siraps. The cheek
Slrazs proviza strenglh babacen be end al-
achnents ard sheswvs zenter zins. Two
2xamp as = wire 0ps b ocks 20 shawr inil-
lusiralic- =98

* u‘,:!.' o

=

11rErTtan +5863 - 'Wae Aope B oo

Elock Mechanical Advantage

The mecharical agvanlzge of a mackine is
e arnount oy which the machine malip? eg
the faree applied = mows 2 load. Fare ke
machir2 15 a sulley or a combonazan o pal-
kys fomming a Hock ard fhcde syster
Lspalte tis system is wsed b 4. sl < can
alsobe usadlomove a kas latkerally asress s
“kzor.

Thetep iFred) sheaves or the b'ock Fave no
alher lurcticntkan ta change 1ba gireconof
e rope. The sheave on he badom [rravet
lirgy bock will creata a -necqetizal mestani-
czl advantage 2f 2 1 ‘a- aach sheava.
Cafculating Mechanica) Advantage:
Czund the auTher of lines supsot ng; ke
kaZ withihs exseplion o' ke kad Ine whzn
A comes dowm over e 2op bloc. The lead
ine puling gawnis Nt ocunted 'or mechz -
cal advanizge filusbration =994
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Black Mechanical Advantage

I¥ the laad iira ocres Lo o e wech Fomiee
avel ng e T W bs counted as a suUG-
potrg ne ard inc sdsd 2 e meshancs!
acvartags illusrakor =985

"
.

-
-
-

Nasirarion e2% - ezl Achanlags <l 4 3~ &

Block Spepd amd Disfanca.

Tra speed of -hatraver b e ardths Ds-
-aros ol ‘oad lreval is deleminsd oy R
~echarical edvariages Thes sceed of 1he
trgwesird baock ard e cess calowatad Sy
A ding the lead 'ir2 spzec by 12 rumisraf
g5 ol lina, 2r -re meckar cal esyvariege
iR A Orinolherwsrds Lsga > 1A

tha lzas e wit fraves live “sel “or gwany oo
th= cad slifFzd. anz owiliraval“ vz limes &3
fesl

Trazrac~tal wirz rooe tesded lor T7a 5yE-
tam i3 calerToasd e TEEEL RS e oo NS
“avelicg back d siace and Tollipw 0o Y
e "Lmzer ol parls of e, [ as e70ug™ wirs
rocets pa e wrch ans Fave al ‘sasl sew-
ara! “ull wraos an bz woch I
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RIGGINGHARDWARE Block Friclion

Block Frichion:

whenib2 kad moves, part ol ike 14irg loms
15 lasl Sue b Fichion in 1he uming o° b
cheaves. gd ke winz roze cerding cver tha
sheavas. Thersfare the lead ing pall musl be
Irceased o ma<e up 'or <FHs oss.

Tt sreationshizc cebwaen a rope shagve snd
rizior is caled sfiziency. and s Jsuz'ly ex-
Fressed 1 lems ol parceat Each wpe of
sheave Fas a aifzrenl ficcan percen-age.
Jsuz ¥ basad wpon the bpe of bearirgs in
Fe sheave. The exra oad asded by frictan
15 calcuzales’ progress aly on a line 1o lina.
shaave-wo-sheavs basis (sz2 illusstrasior
=7(H] and the exampz which fallcws].

Elock Friction Example:

- EFess Saoxa

. . ; ) - - 1
- L 1 L B ' 1
..... ::':-..__.ri e D --_'L__J"-r
=2 z
- - - = = = ;
= =& 2 1 : % 3
- _-;?-‘:_‘_.\.___ == _"-__ T
I = I I — ]

1
)

"~.. :_uw__,#

- GNEE.E S

Woo o e

Wl stretan P° 2 - Li- Fricoon Eaarphe
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Block Friction

Load =80 202 cecr3i{o~swradcanlira
Slakc lzad = escn ir-'—: 2u's!

0000 G=1I s cezoneachlirs
F:ller be.amg smedves ssaeds 577 - TNl -
EOQICE MEE Y 37 ElCiEsy TE5),

Frolicr Calou asor

Lne = pecse live: 100003 ‘DS

L~ex2 000G et C3= 100k o<

xi Jd=10nE00 e

Lire =2 12803 x° 23 = 10227 o=

Lice =3 123827 2 .G = 1123510
Jdr2=4 11 335« 1.03= 11533 1z

Lead —wecat="13%3x173=1" 321 o=
Tralesd nz 2o wiua se 1241 'bs.

Made: The wire rope 5:T WLL [SWL) re-
ferred fo on pages T4 1003 does nat apply
ta block spstems on crapes.

Block Friction Ratio: Ta t-

rumbz- of pats of rz ano Ihe soizensy of
Ibies types agf sraszves I: ircuasss raho
cg~s tor hkar iepe b'oess ar 107 - [nzhion
SarErspe boor :E.J-I' ngskzavesgiat iz
hizn. &rd wirsg 0oe rs'er 2eantq shsaves g7
37z Aradizm

Trrez bezes o7 23 calstanscan fe T ads us-

-r-g Fig ook froooan rato tabe =33 thase

a3-;

1. Th* rorer & wirs, o0 Ter GES nETs ol
e requ ez 'omake g R

2 Detemcnz —ve Max - Tam .ces thalcan B2
ez wr a giver [Agoang armangzemsel,

3 Deetmra lhz lead inepl'lwren e oo
weghd znanerhe-of cars ofhirs are eslab-
chzd oribz ope s 2e 0% <oy

TAarze exampss af Trese Salou aboms are

BN DR T

=33 shoas lhs
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Parts ol Line

LrirCclorrenroryd

RIGGINGHARDWARE

_._ Rzbo Fecicrs To Accou -t For Frchor Locds
+of Bro- e

H =" = =T
z 132 -z £
z 3 £z 3z
: bt =] S
z - Ta- L=
z 155 21z s
: iE = 53
z i T £
3 $Er Eh
b I3z -
' €1z &
-z G =
i3 552 zas
T - <
L - e
-z T e
- oEr: %
-z x5 Iz
= Tz =S
. ex .-
= : -

1. Determine Murmber of Parts of Line
Hequined:

Crztarmine the WLL (SWL! o° me wine rope by
charl ar rile o thumb.

The ruie ol bure S2mlais:

disreeter souzmed © 8 = WL (SWL.
Ceterring 1ha waighl af ika load.

Load weigh: - WLL =R irazz).

Fire2 -alio in iahle =33

The rumbar of pans 2flire s irdicz:zd ospo-
sile be gaplcabe ratis qumser.

Exarmpie One — Mumzer of Parts of Lira:
Size ol wire iape = i @ inat

Logd waight = 73 <ns

Typa of snezezs = rzlle-Dearirg

Wi L [SWWL 2f 1 " iron ops
=1253x125x8=123 ¢

Tokal we'ghd ol load: 75 ons

TS hors - 12.5 = B [-atial
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Parts aof Line

Fram bz couarr urdes Bz :er Bzaang wirs

mes 37w rgaz B.57 as ke next rigrast

ramos” ovartre za'rulzted answer ° 6. The

firsl c'ume nocates 8 pats o° he.

2 Defermmine Maxirmum Load to be Lifted.
“hg ~amzar gi pads 2f Fre bz Lses.

Type of sheaves: 37 720 roder oesangs

f* brcnze Cask 0.

Tae WWLL - sa% workit] o

mce 1T te uzsd o7 ike Tax

[R1]
1]
W

E-:I ol IF2 Wwime
. ead e

e
—t

TI'n:— r. 2 of thumb formala = o aTeer
sdered x 3 = WLL 5L
Llsn =~a «gbfo from las'e =533 ooposihe ks
r..mos- ol za~s o hirs.
zod'2E iFe Tax T am Yo SWl 5F ths
wirg repe o ne leadtirz cu: xihs ralocl s
mEssT 2r osd.

Example T — Mexmoum Loaz.
14 zans cf e
ra ar psarag shae
*: chwirg oze

Fol'sr bzarng s1eaves = 37: 558

f- --\.'-I'_---!--I

e
2EWIS - 27

—
[

fi CRWUIE TSPE = THx
Il-l._L |Elll'lll_|

Zrar: -akn assns e "3 an
esle =35

iy
i
L
-
11

T|:- sz cdlzts k2 vexim am lasd:
L 1ral|:-:l-“~ac
-1-:-3-:'3 AT =41.753araZ orraxirLeT

o
-
1T}
I
-

m 3
o
\I
=

h
r
1
=2
14}

|
0o
m
By

= E=Tal
[E i
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RIGGINGHARDWARE

Parts of Line 103

3. Calcetation fo defermine fhe fead line
P aned wire rope diameter reeded wien
e load weight and rsmber of pans of
line are estabished,

The tyoe of sheawe: 37 for mller begdings.
=%a fzr brar rg buskings.

Tte total weight ol the oed ircucing lifting
SOLIprETL

T1e nunber of pars of wne 1o ba used.
Calculate tie lire pull by divizirg ke ozd
wetght by the rabio (pposte the cores nLm-
ber o’ pans of line rom 1z2zle 233)

Load weqh: 7 -alio = lead lire pull

Ce cLale ths size o wine rope reedes. witha
design factar af fve fror tabas =5 ang =6,
Fages 24 ard 30

Example Three - Lezs Lire Pull & Wine
Rope Diamede-

Eronze bushed sheawas = 5%

bzd waicht = 23 ans

parsolline =3

dronze bushzd sheave = 53

Weght al -he load = 25 1oas

Farts =¥ e tobe used = B

Chart Fatio (sppasibe 3 parts on tabie 3338
=24

C2'culs:s ka2 lead lire puil

=23 1205 541 ralie = 4.62 lons.

Tre ezd "ne pall of 4 B2 1503 x 5 (des'qn Fac-
1071 = 231 lors of ullimate sirergt requined.
Calcuiake e size ol wire rope needed:
IWEC irpresed pow with a design Faclor o
3; 1o 1he nexd highesl numbes = 35 irea.
~om tab'e =35, 2:inck = 256 tors fulimale
sorergbal, minus 2% = 24 .3 ns.
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Block Reeving Methods/Lacing

Block Reeving Methods
—cllow iy &2 seveal lips e melp s
A [

o | -hs slgtiznz sy oioos hes mzie hEa s
sregves ne lzaz e shocls o2 Z0s
liz~zn o come of & csnler s~esws o oa-
z1cs re book ander ad.

* ‘When oot b'zckshaws bz sgrs ramer
0 shigaves. hs rocedead enzarscxeh s
allacnes e sEsarany oot WhEn e
rLicer ol 3ragveEs EEr cincE vaniEs. re
mgckel i alachsed o3 otre bioek W e
iewe - smezvas whohn lge s rave™ing
Tiors

& VWesn rgeyic]. e tez<el ard snoaid be
led Inrszh lhe oiooes stadir 3 nhste Ine
lzad ire axils. &1 co-t wesd or TheLgh
loward IFz oeckel 2 nsci onbs saninale
p.’ 1z & 0 lks wirg rzre hoegr e
hiocss.

# Splose ey ng. postor e Dicoss &5
o xss lagelhss £S5 205D e 1D GME E5S
Wwog e bz pudlirsagT.

+ Tra zogalgs mzimocs ol 2rang ng w e
rzpg &4 sheaves ioGa 1 msCIEmIE 8-
Zzirz. skip =eving &md
squars "eey .
Slock Lacing
Lac g is lhe lzast comolicaied realhsd of
regang £ 520l o' ocks. See lusiralor =101,
“hewirs aga &1e3 atrpsgt R zpogis de
shagvz, presdowy in g hac< o' e 0w75 de
boizom segave. 727 prog sssss Imom
cagvs toshzeve o1 <F oorghl
Ttz zzvariages 2e Ikat s rslaive  essy.
e RosEs gL GUE nmse Einen wb ot
creates o afbeg beight erdinseaer:
[SVErSE DERDS 17T IZIE
T=~a o sEzvariasns Is 73t ke rofs &
= faskar oo oe 3360
CAUSES iTeolto=s 10T TTIgetrerof 072 snd.
rasy s oo in Ne repe weansq acarst e
srggves @] A'E0 EEs o ooiEts te
hlozks ard v 51 5. 1es leoznen

vemags &rs

-~

=

oL
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RIGGINGHARDWARE Reeving Methods/Skip'Square 105

o g i Skiga Reeving
L Skip -eewngis bascally a more coTplizated
rrelhad ol la2™1g. A exzTole = shawn noil-
lusirgieen 102, Instead = ke rope mowing
prograssivly sheave b sneasa. the opa is
fad inlo a zenter sneave an2 g sheave is
juToed o skipses &5t is fed Tircagn Irom
lef b rgh=. "he rope crosses aver fnam ram
[ rear (or Wice ves=3s an tke snd sheaves.
~hE creates fws raverse terds 0 che roge.
Fowewer ie lire spezd is rmars safancad &
gach anc with the blacks remair no mome
Ll
Square Aeewimg
The bocks are posilicned with one alocs
L ned T degress Woske ctier. The main ad-
vamzge is thal the Mocks ars brought ina
bz ancg ans wn smaglh gnd levsl.
SoUEme reaving 1as ban mear
disarvarages:
1. The tlocks cannol corme closa ogstier
due o the posiizning o° the blacks and
Weirs "0
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Feeving Mathods/Skip/Square

106 RIGGIMNGUHAR

.-'F'_\_H"'-_

X

L]

HoasrIhes £UO7 - Bep AR

==

i

e

1

il amzmpled il causes lhe b ock-10-2100
nes loooriz 2 me sheaves al sxcassive
ang'es. rzsailirg © hee ssrab 303 sneave
WEAdD.

2 wercpewh ohis ssaaeresves sakng-
2'ty Coes ot evetse serdir]. Re-
verse beazing n o3 wite e wil
evenlually esuit 1 arzmeiue fabgue.

Llosi sels af 2loods 221 be square iaevsd o

s typss ol pabarss Thebete-merroo bas

lire .e3d re soTing o 2ne ol SRe cenler

sheaves for calzize. Tha oibgr bas Tre lead

'z coming off 2~ 21 $hgave. roSEY2r an

ungsvan biocs pui 15 2ac aly o9sel wik e

rex li-a cor ng of 778 sregve or e Zpis-

s7e e~d. Seci astalizns =138 12 =102 for

ExIrE es.

Heewng Palliam

Foa CLroer 3 orgasng ieev:q & s ol

~orcks S Caveran gasy prooass ns o ks

1 AficL ks woor e boocks soeadoul sheng

awsre Of woEd aneave 2 esd tte wirg rape

1Greag”
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RIGGINGHARDWARE Reeving MethodsfSquare

The elkzwing Tathod uses e lsbe ing system
indcate Me op. oo, “rend, Srrear ol tFe
biocks.
I7is as “dlras [see illusiration =102
Faor the top o fixea biock the Froqt ol the
shegves are a (if]. ard the ~ezr of e
shzaves are g (Ir). Therelome:
. " helop fmr sheaves are labaled
1A (fB. (fC. el
k. The ‘op rear sheavas are
Adr). Bibey, Gy, ehc.
For the botloT o ravel na bisck tne o of
1thz sheawas sre & 0%, &2nd the rear ol the
shaaves a2 [or).
There sre:
. Tha bosloT 1ient shaaves 3w labe ed
IEFIM. bR, (BT, elr.
d. Tra bolloT nea- shizaves e
YMlbry. Mizry. Oibrl, elc.
2 Becke! up ar bzcx2? down ira cales
whalher tha wing rose s arached 1o 1hs
Tog ar babzm bkack,
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Reeving Melhods/Square

Taepailer-sriresicegripads s hre an:
also kg &rd Ceelve s e 1siec ke o
Tre lggz ne znles 1c ke oz ook n oG
zases, e otiows lhrecgh oote beoest
Three Parl. 1 s1eaves lezed
Rop=en BoBSbzm =M
Code 2 (HRA Mbrk [HIE. beckel dowdt
Fouer Part. £ s~gaves s5Lare rseved
tlop =& 6. bzZzr = & N
Code s (18, bIAM, Afir]. Midyry beckel i
Five Part, & sh=evss st Jge resves
iop=A_B.C Zarzcrm =700 Wi

Cocz is (OB Nearh Cftrl. {BAM. [HA.

beckel down.
Six Part. O sheaves soiam resyan
cap=A 3 Tobetom = WM O

Cadz is B (A0, Aftr) Mybeh (e,

(BFIN. deckel 1o,

Sewven Parl. 7 cheayves squars regved
o= A B.C. D bohiom = WKL O

Cosa 50 (M. (bR AfT] Mybr) (@O0,
{2 8)1r). becket donT.

Eighl Farl. & zh=saves sTie™2 "esvel
Mep=A B C D boasT =R MO P
Cads ist (MIE, (bR, Af{frh M{Brl {0

(e, Bytrl Nftr). becket ug.

Ter Pards, 10 sM1Eaves sqLars eswsd
mp=a B0 S B = MLCLF
o [

Code is JHIC, Pibrl D¥iek (bfIM. (IS,
ity Efer). (M. (tEA, Ofbr). secker
erg.

Twedve Parfs, 12 s+
noa=nA B C DS F
o R

Tode s (HID, bEIP. Afirl. MibBrl. [FIF
{bﬂﬂ. E{r‘r.;l— H{b"r.r' fH}E- rbll].a- I::'!.tr_-l"
Obr). becker 1p.

oo
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RIGGINGHARDWARE Reeving Methods/Square 108

Square Reeving Exampdes e Py

i

E"ﬁ"!.l.\.!-r.
AR RN

GIEEEEREREER]

e SR R N
LY T REY bbb bsmnnyomam
M e

AR

" al11"
W I.'|\-|-'““‘"""+|I:\‘|.”‘

N TR T IR I T

e
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Square Reeving Cxamples

Ten FPart Square Qeeved

[Tustrakion #1048)

Enler the 2zd lirz &l re Fo-; &° hs 57 an
ary clook al smeswa O

Down set roibairave: e ok ard raugh
shzave F.

LIz cenoad and Ewzag - =
Dizem o ortend rrsags S

Lgim BFontans tFcogh B

Dy cer oz ans ksaugh G

Up b=1icd a=d ~rrzais E

Doy = i g soroag- 4

Upir Fon: angdibmsgh A

Oowe o=k 1d s thneoez O

Lp 21d tackel off o IF 2 statarary ok for
10 cars

T e AT e e e
ar " - = -
[] -— -

lisl=las ¢* 23 — Bqueme Ay — en Pan
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crlrccectirococfrcocroceocLcor0 i 0rCerng
RIGGINGHARDWARE Reaving MethodsfSquare 111
Twehme Fan Square Aesved A 3 C D E <
{(TMusiralion £109) A T e e
Erzr e lzad ‘ne at the front of the statios- |? i

ary b'ock at shaswa [
Dicevr ir: Frors af the Zrasvelling black ard 5o

thrzugn 2. ,/1, 1 - g™
Lip behid &1d thraugh A bl :
Do Benird ard broggh M.
Lig i rerd ard trzugh F
Cwmin front ans tkcugh A.
LIz zeb:nd anZ 1k ough B

[xwn bshind 2nd throagk B T ¥
Lanfrar gnd thrawgn E :
Dvwn indrsnt ard cirowgh . J\

Jp kenind and rcagh C.

Coaven babind angihncugh O

p 2> 1ba slasonary block ard bec<st o4 “or
12 narls.

-

11 L [ a o | F

Nhestretion §50E — Soucers Freesing Twebre Pari



112 RIGGIHGHARDWARE Snatch Blocks

Snafch Blocks

Sgic~ oocks 3 eused loocnzTge ngs pu'licg
drectiznolaw eroze, The sCEAPEN5 2 5
v oos T or et hE ape izl evorg
‘zpz it wowgr e Blnod Ses setalion
= 10

=, ,;:_-: - f—T
:-:_:j‘/ = — _.ﬂ——"____:_;
T e == -
—
| Esstmzhizy =110 - Secch BEdoch 5o Paale

'1' Izzaon lhe s~alch oo vars
ergls benwze- Ihe lzaz gvd loadiings W
s~ ihs ez ardinadlires am2 pz “ﬁiEI. il =
‘maden e iizckhoodis JoLlstheay
melpEz poas ronznesbzn e I._-an:ll O
nz. Aslkzang e ocess Lp. e load o~ Fs
~ozk s reduced. Toaelemirs e Q22 0r 4
et e l'r'lJ|1i"=:|-"""lE:EL55-'1 Ihe lead nz by b
apciicabls ‘sotss oM tabe =24

u:- i

!

Multiplication Faciors
For Snaich Block Loads
Angle Between Lead  Mulliplication
and Load Lines Factar

g 1.23
=3 13T
= 1.83
LI 167

) =z .
A =
o -
E " EL
=l N By
= =3
LR =T

e T LEl
e O
Ty =3
= 52
2 3o
- a7

Tabd= =M — Facors o Srnerch Ekock _med ng
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Smatchr Block Load Exampe

"usbration =12 shows a 10000 pourd Izas
beng 11ed usirg faur sratch blocks.

All w ma rope crangirg = recties Farm a
sheawz loszs efkieacy o some degres
tmre paall requaredl.

Ths efficiency loas dezerds ontha wire mpa
los1eave s z2 raiodD d;. e angle o sul on
the shaave | Husiraon=111]. aad the ype o
shagvs.

A snalon clogk with 3 cronze hushing oses
acproximzls’y 5%- on g ¢ degree zu |
Nlvsirakor =1i 14

I iFe gwarepis shoem inllusirator =<2
sTedva A ig azsed or a 5% [1.05) 'oss
sneavae 3 at 3%e (.03, ane 2% (1.32¢ lor

I Y Y I A I A A
RIGGING/HARDWARE wnatch Blocks
E: =
A — S s B TS s
C i"-:_:_;-:\-_‘-:ﬁ O» ‘:;:!_—x
g . £
- ; £ G -; '_'_—'i'e
/AN
e .
ST Foes

B F111 - SnricT Soch L oo

Mode: On a sirarght verfical puat (itlustra-
Mot #111A), the block rigging mest hold
denirde the load werghl,

s1eaves Cand 0. Sheaves 8. C anc D Kave
less eficiEney Bss bacawss ths pall argles
arg Targ cpen.
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RIGGIHGHARDWARE Snalch Blocks

“he aporo
sHEqwE Tl 5

crom male progress e fing sal and

- -y - _:
- =1 = 2.2
_.— - - - - Jl "n " e - .."
=TEEE s =Dl 2 =120

_n= F = il a T a5 = FEE: LE -
e ==FR0 2123 = =4y — -
Srzae B = 3237x121 = TER: R
Lirs 4 =527 5103 = ZE&°.3 —_——
Crozue . = 32315 %100 = =373 - -ty
Lires =33 SxtLE = LA i
Sfez.s 1 = ZEFE x 7L = 2523 B
Hrigl P, = 3.5BZh =

I asiearea =10 2 - Snaney E-och Lot Ea=r-ple
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RIGGINGHARDW ARE Wire Aope Drums

Wire Rope Drums

Whe1 & nZngw e rope fom & storage reel
anlo 21oik2ar real or dum, ke mooe st be
eelad correcth 1o awaid fichling e rope's
nizual oogirg anc glso prevard lull 2 w.nd-
g croklems.

The repe T a5k wnd irom the 1op of cng resl
ar drum 1o £1e @2p af the e or, e ke
bedom of cng rzel or drum 1o fe botom o
the olhar. as inzicaled ir iusbraticns 1134
z21d =i 13B.

Nofe: Do mof cross wind the wire rope
Trom fop fo boHom, see  iMusiralion
HHTAC.

Wrrding Wire Rope on a O
Topropedy irsig] & repe or a Jrumar wich
slard benird e dum and “aca it. The Agh:
Fard regresants Right Lay Rope ans tie el
hard rapreseats LaF Lay Fope Mekes 5 hst
anz exiend the ndex krger.

e,
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fibe rocosis Aiges Lay, magirs e rghl Fes Drumr Greoves and Wire Rope Lay

gstedn T &e-d henzax imgs- as ks rops. I~ & m2tisayes witdirq. seps ay o oediz
Tre e o2 wlakach @ hedram sntme gsoally zoes rab gledl lne rops serfar-
lhe vk 5 9. 2F Ihe fisl. Tis relbod is in2i- ranzs. FPowevs nas g2 avesaps celizn
caled v uLslreTan =11 T2 oEngE ree shorir s Sumgrooves o e
cpoagite 2 ol tra roze lgy, Thal

_ R Wiz ke 2f Fars drom grooy. gl a
ST _ . B | o -1 e  Fops wonzrg s as
= o T ve-salyalfzciaswiha woefeesamg =,
E . e &, Flegt Angle and Sheave Alignmenf
) . ’ “Fz Nes” argle iz e ZHaoznler argls
e e ez e e e ez et S Fe b el o 0,75 08 W8 FOE WiEE OF A
s = i e - sefoE _i.@iz= Terw oo dram 1o e '.-.':rl-:ir; shzave. A3 rd-
S p e o G e g o -2z ot - calez im lpstalos =215 or2 line s
-re e Ties R b drawr fram tre certEr of e IUT D
— o --- = " tmeshzave. z~d g DTmer ne sxEncs
S -~ imimbe shzacve e owlsiza wapen

= P re drur rearesl the Farse ol Ine
e ) - _ dr.m
B . I P CLIT e O a grooves drorn lhe feet angie

sooL'd it sreees 27003007 ralno;
o Or z sTzolh dam e es ange

I a=tzlisn 4114 - W r=dns e Rope o a 0D i - B} o
? sroptdratewcsas1 o 221 zhal
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RIGGING/HARDWARE Wire Rope Drums 117

# The ra-a1s bases on half ke dram widih Wire Rope Orumr Cagacities
and e aisizace Irom ke dum e a he lustation =115 ard tab%® =33 g2 Lasd 1o

seawe. calzuiake he appoximabe w ne roce capacity
Za s Troo.E Se—s nf a drum ar real.
|I—__ J__ ' hoCw S F T e
- E § DR D IS TS —_ -
I TI DI oTes or ST TuE
—|1 —- -—— = _ X _
h - - T
| Iljrl— )
_ _I_|1 - - ﬁ|-|l| & i
= =
|I| S I|| 2 = -
Ny o-. 22 .. == = - - — e
I Tr = I -= =
| It
||___ III i T

171 =t F115 = Do Aederenos Capoc-thes)

|



116 RIGGINGHARDWARE Wire Hope Drums

Homirnal Aope Diameber n-ches) _ Fact Formulz to find the drame capacily [feot

ZoE ofropel =fA+ Bl x xCxF
57 Add ke namets - 2f the dramda) loie deskn
" Eal o 1k “ange Bi. KMutple Ihs suT 2y ks
- ) T dectr ol lhs farge B Malip y e -esLiay
e & a'sanze bebneen tre drm Farges (G
<55 Malipiy shs resull oy e fecleral 171 sies -
ZA2 “an'e =5 cpoosile lhe sigTater & orope lo be
Tz Fa=0.
- E‘E Crm Capaerhy Example:
D= The tiameaher G g o g (6 nohes
- The gsam of (Ko fzsgs 5 2 nohes
i Tha @rsrance pehvaes hanges o 25 mohes
Do The zLT: cgsasTy Troreirs™ &
T 1A -~BIxBxCaF=
:j 193 + 218 2w 22 2522 = 256 "ee!
) i 1 Thz dimznsizns 2me Zeer 0 ~chesard e
_ < les ar.s.weTis 1 sel
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Basic fhuvn Data

shere are a rambar 1 Ziferent ypes of wie

rspe drum, -argirg from crane ard araglice

Faisis b2 a wvariehy of diferer! adusthzl

1uggers.

Creck manufactare”s sgecilicelizns whare

sossibiz. aThavghingereral. aiezast ws il

wraps rusk reman o a dum nall sarvize

oensTins, Creck this nomberwik be ooz

ANSLIOSHA CAHES requ'alicns as tha aum-

ber of wrgps reg dired can bz 1kee. or Lp 3

a1 SIME 2Reas.

Cizsane [ne 10 !owing condibiors:

* The drim ead of the roze showld be ar-
chored 121k dum wilth a camp sJppied
by e maulzasieer.

¢ Thelzrgeoda 3oowaddram skol'd pro-
ject 2 roze dametess or 2 inchas Jwhick-
ever 15 largary beyond the fast laye- ol
rope.

* Theflaage on & fiat drum sheukd proect 2
mpa2 diameles ar 2 °; nches iwkchewver
s largary bayard the lzs leysr ol roce.

» Wheneves passibie. nat more <han thrae
layers aof roze skoud be on ths dum a®
ons bme. This w Rslp prevsnt rope
cusk ng.

* The maxmum pall of ske hoiss oecars an
the firs layer. and decrezses wilk every
fallzwing weap of the wre rope.

See pagas 97 fo 103 rfor informaiion on

Toad weighl compared to ine pull, friclion

and mechanical advanlage.



120 RIGGING/HARDWARE Drum Hoists (Tuggers)

Drum Haists {Tuggers) Easiic or 31 cowsred Liils ane s5en jsed

SQeze mMoaried dron rasls releres 1o as or consbuctiza siles for Foret g sTall comi-

wgoe-s ans cegu'ated by AMSIEI0T. Tris = "

wps ©f Fzist zan be DoORETED DY SEWSIE J5lrznzn =11:0
L

TeEcss iLdirg gas or Fesgs ETQiUes . L
slzct-ic Moioss. comarasssd sir. o-

Ttz larger gas on dizsel Liils were ofter ) e DR
usad k2 Tl arocess planl low et ard vesses I ol & Sais

viliv a sel o7 gir pz'es. ir mos! 22525 ey S ez
hawa hzer rsp ares e n'shoapad:iy cranes. : RS
Howeyer trese ands gve ws2d o opovner . £ v
DE"gQe O3 4. = : -3z
ToLm rosls wE e oorrealy Lsad ans & +
st coocasioraly asel ooooever cableway e S =
syslems 1iF 2 Hoover Dar corsirscs on used T

a se*ss & cab'zway swsieTsl Cableways E- EE

Iz andzr ANS B33 19,

Sorgle luggems ars used for 10 50r0g o ey Custazon #1117 - LTEas Sorsiucie Loeds
Eirg Izens. or Tu- o sTals - lbads lase oy
sxmss g lsar.
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Ovurm Hoists (Tuggers)

S T A T A O AR

LT
121

A hpisg alr lugqer is skowm in i ushration

AT RN T M o

Lhrsiabo- £ ° 3 — Typdca' fur T oot

AllFezigks must Fava anidsmilicatizn plate
wit11hz2 falkewing inforratio: lead ratireg:
drurn size (barrel dametzr. barelhengtn.
Fange dizTabar: roce siga: roce speed:
&rd reled powEr Suzpiy.

I¥ & powared. the air Fase skoud be
bizwn Sul b resrove excess meishure be-
fare adachirg ‘o ihe heist.

¢ Tra wre rope Tust b2 adaches o ire

cumby a reathod apsoved by 1b2 Tans-
ladurer. Sae i ushgtion = 1194 1o ar ax-
amplz.

Tre basa must be balles oown sscursly
To mzintain croper gositaning gF the
wraps o1 1hs aruT be wirs rgp2 skhau d
o2 soodes ot o a lead sheawe aligned
wilh *Fa 2um cznkzs o Tairdair e
zroger lleal angle | lusirgtion 11885

A SuT wilh I0ads susperded for ex-
iendsd penoss musl hawve a razchet énd
Jawl hoding meto? inaddtan i e
Draioa.

Baver leawe a suspenzed gz unas
‘ended.

The cpealor ar somaone Jivng sigrals
rust have a clear waw o5 ke agd a; all
TITES,

The w:re moe and olther rggiig nadwae
must r2et the ramal 5:1 or appiicable
wari1g lzad hrik 150
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Drum Hoisks [Tuggers)

— : - i
A b . =
SN T["l'_ -
T D
- HH ! -
_ HIKT| 1A II -~

SsTalies =L - Togaer Concatins

= Kezpoz-dsans cisttng ciear Zf e 0ge

ANc ZrLT WSTEF SI00 N2 TN

= Thohaconirssaeus.aiy sprrd agsed
o rstarr 2 redrg Sodemr ko'stscan -
ker pe apsrgsd by reTale cosa’,

- Tn:-ll:rlﬂr-" oumard zressnl nelahzn. the
mz~Jg. brass otz aver ‘g puaches
dzwn.

o Thzecluichoorez! everis 2L esLziod s-
grigsze. Trig allzws tme drim 2 ‘ree-
wizal wirer: wnw ~d g ika wirs roze ow
nznd.

® A PoEst COmMSOnSns TCLI N IS5, TG
srrarzoonles s drm ars w e rsps rass
oe nspecied regalaty for any sges oF
-

*“n:-:- byoes = ro:sls ar-e iz it illista-
ons =120A B An :

*"‘I:I.- 1 alpcire i*-: n =127E.

Iar-"** thrze d-ur Q&3 or diess
=1200. Tme swir 3er 31T 1=" 200 Tay o2

L2 o reTaks a nags dertce
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Drum Haists (Tuggers)

Brsirerson 10 - Types o Dvora Hoist
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Chain 1dentfication

Chain

.—'ai wafas "g I:;ur ||r-f fE:su'Ls in e
oomp'zke Cailime el ke craE wrarsas re
WoE IpE is mEze L of mEny wirss ard
sirands ang ey reast alliz ' beore e wps
r-gaks. Chz nusually gves rav.arirg e
Si5 amoLt o CEak. 2Ter Trar TTe SGvIinus
visthle sigs of 5 grstchen ar< or <s,
whareas a v e r2pe LeJa -y oreaks iFough
& SrnTeESEITT DT ENEnoirg o e 720 5irants
w o zan uzually Bs Slsary meadl
Chan g ool sailasie lor i zes! load g &3
rers is rz Easiobs, ans eTrcLgh a v e
ors stoLdalsorotbe shacs lazan, Tdzes
iz 2 orlen E2rocal 5 e Ty
Srzees gt roes suetab s crar wie ooe T
:E':ainlzb* 3% tray witstard roagren tar-
Tz rot<nE ardae Tach Tars res s
la""n :-I:lra-:.-:-"’r' LoToEOnVIET LS A8
lead shirgs *o-such ems as nEayy cast 1gs.

L hain Grade fceniificaiione

Cha » zaouild nave s ader Fyeng Tar
embossedrejuary ot re s 2Sirdicats
nill.stralos =12° . T-a gualty el oa-
Siom £z mea oondus g s difareql manLtsc-
TdrErS MA GEE TOEINON T SVEIET Ol FEsng.
Same 0! Tre Mo oorms mard 1gs for g
g ket Az zrair are & oF £ vers0r T INE

rLThe 8 _cachags 30" or 30
) o
= = _\_\x"".,_
.*—_-:I'_“-... -
—_— __,_'._._I—._,_ ==
4-#- . —— ]
gl

Fhsrasoa #1310 - Cnaa ket Sl
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RIGGINGHARDWARE Chain SafetyfTnspection 125
Chain Safefy Tips d. Always use sofienzrs on e comsrs of
1. Kzep shack kkad-1g w2 a mir mum. recizgular kzass, This regaces e trars-
2. Meve-shortiana che n oy bing & knotn il, werse loading irat chan is rol dasigned

or 2y boit g twi lirks 1ogeskar. A cnain Far. See illustration =122,
has s maximur stergth wilh the 'ozd
runr.ngit asirg ght " nethrouwghths ins.
3. Crnyuse alay haist slirgs “onif g 2 lead.
Mewar use decxing chain lo- IHirg. Wita-
cuit be nglariar wilh chai idznificelion .=z
markinds. “ke stengt o a chain will ce
anknzwn. For exampk & chain with = ‘}“ i
nch (6.4 mm; lirks can vary in sale 1nad .
capgeTy from 12340 o 3530 soungs, de-
perdirg upon the grade. n o 122 — Chain Bendine A ound
2. Maver Lsa homesmads inks.
3. Maver s regain links on allzy shair Chain inspeciion
6. Meaverweld g1 alloy chan. 1. Ciean a chain befars inspact an. Dir aad

H1ih2z Inks o a cka'n hind an each cther
Eme chain is aversiredched.

2.

grease kde ricks and cracks.

spect far wsar. Any poton sf ske chain
wort by 15°- sheaks bs reroved from
servicg imTed.ately. Ssea illusiratior
=125A.
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Chain Inspection

1 Inscectiorstelchiig. CoTazaeihz chan
o il L5 rakesn gt o with & raw iesgln
s G2 1 Ha=g & 52l ol sangs oy ne T3s-
ker -k erdoomrpare e sl e lemgirs
oy langln ircrease reErns Sesr or
coretzh Sesioaslguzn =123Bard S0 A
~g lengr has ircegssd 27%: e ohair
T3 he nepsctad szrehol'y.

5
—_—
- T -
P = B
T, = =
: &= T —
"_:.J "
E‘ - —_——
=
= _—
- - ot
= -,
= = [
.
A —
e it
L -}
T T ' Sy
e 1"
o -~ e
- S

IPsTat- 5 F — Cra - e 2> =Znech

Ml iz srecredmoreibana® -l skol d e
rarceed ['om seraee.

CIrsoect f2- bedas=d o oend | ~ks. anz Cor
CLTS. QOUES. Of oS, See nustaho
=124

P S T

f=

-"-\-___.—:—'_‘—-._\_\_\_—_ﬂ_.

) —_ . = T 25
%“-.____l_‘—-\—_._._-"'r-- -_““'h--_._____\__q_____,_,_:::'--

I_etrglios 77 0 - Twsed 2nd Gowgas _inks

5. Imszecs “zr cecks IF any ars “card. me-
clecatre erra chign.

B Irzzecl ‘o oLe s2d stelch og. A chan
san bz cyerozded in one scesihs Ees
Spe luslrsron =125 107 an exarpa.



r
L

U N T Y Y T (R A [ I
RIGGINGHARDWARE

I
Chain Inspection

N T O T

127

1M —=iraion #1125 — L oealied Chan St

Y. Inspact the Nk welss. Liles firs 21 e
wed edges syniliss ocwarsadng. Seail-
luszrahoen =126,

Phrsiration #1276 - Link Webs -Frtoemating

3. [Mspect 21e clg 1 $ng master angs 1o
@ny wedEs ar siresring. also cneck 1ha
hooks “ordamage. signs o ovedsad ngor
Lracss.

9. Crair s'ng roces should be equipped
wih 52°e%y l2ichas,

10, Termparaile - In zeraral. aloy shain is
rol g'fecled by rzasoazsle low or high
lesTpealures. The mantaciyres shouid
s consulled © chains are 2 ke vsad Ln-
der sxtrere leTaerabures.  Most alloy
Cc1ai1s shealz net be used in lemoea-
“ures cwer B05°F and d a chain kas heen
expssed 1o empersiunes oear 000 it
musl be removed “rarm serdca.
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Lhain Wear lirade 10 Allays -
Minimurn Mazimum Sale Working Loed
Mamnal Thickress “AT Type Alloy Sleel Chain
Chain Link Size after Wear Single Werical Sling

Inches mim inches _rmm Chain Sue Capacity

s: a-z3 e ||n::he5.]_ _ {Pourds)

: - amm BLT o T
: arTa E.C3 ) I

i B 1 £ED ) B

= g “I4T ¥z

e 1725 3% I

: e 1333 =
1 3 CEsT 2pE3 - - = s
1 = - a3 a7 v

Tadrg v =F — Chan Wese Grads " 3 T T

Tawe=3" - ChanWororg Lad Lmis

Node-Chain wagr gages are avaifadie from
¢hain manafacturers ard distribuiors.
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L L Lo

Chain Wil Rwle of FTumb Farmula
CAg skags wil Rave their fing capacity
cegly marad. Howessar the quality ol ztner
CE 1 mAy beurs<1own n mest cases, there
Fare ary uls of he T “zrmulz givirg an ss5F
mMzled sle load rat ng mast use te sirengs
raz 1q ol lower quality chain,

A file of ot formula 12 the woking :ogd
iz or sg'’e wor<ing load of a kwer quality
cecking chair s

IDtamese) ol link) x 6 = WLL (S'WLI

CF 27 lirk) = B = WILL 15WL]

Examzde:

*:inch ciametar chain stock:
LETIXG=[@AXE =16 =34 Mrs

WILL IS%WL1 = 3.4 tors = B.RH Ios

More: Comparae tha 8,500 pound WLL with
Ihe 23,008 WLL stiowyt i isble £37 for the
same size charm.

Mote: [se only Grade 50 or 100 for arf
faistimg. Grades such as Proclooil, BEB
coi. and Hi-Tesf are not ised for haisting.

CHain Sting Safety Latches

Note: Safedy laiches should be stamdard
an al chain sling fooks and ihe hooks
rmirst be of forged steed grade.
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CHATN SLINGS - WLL |SWL] BASED ON GRADE 50 ALLOY 3:1 SF
Dcuble Chain Blings Tripfe & Quad Chain Slirgs
Maminal Singlk= . .
C-hain Chawm
Size Lok -
DRI ) 45°7457) (B B0 _ 45°{A5T) | JOED |

Y - & F . -

- -E - = .= == =Z =

e R e o - S e g

-Ex - i [ K Lo =L I A I

- S [ _— o - - P A

3= . s ML P % - LT

. . - . . — e = R

= LT P N MR LE PR It N

o e e . S, . - e

O - .- Pa- I - T - = -

=z el By E et i —3 5 LN iyt

- e N - I8 e E-Im R, i

.= 3 .z .z -z ez Iz i

- - P P .- A e R

T =0 o To=C -1 JCREE e

- e — e - - - . e R

- LR =i == == G- .o LI

- N —_— —— . - . R e

: S Foaio =l Ta LR L RO, R

- N g - - .- R — e o e =z -

= i R - Pl [ —— -

- I = P R R — i

z - =3 D =00 RN SE e N RS

e e e T = fiztj= C —memnm omx T oz K e e e - = e ~ -

g = S A2 = M PENTI 50T T TR Tl T ek T g R | =~ C2as sy 12
] . — g [ - M = m o - memees oz =
ag'rastsazsd Ty AT ES I DA T TREEEI EIE VET I ETCES

Taohe #12 — rads 3 Chas Slong Cacaciies
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CHAIN SLINGS - WLL (SWL) BASED OM GRADE 100 ALLOY (41 SF] __

Mominal  Single Doule Chain Slings Tripke and Cuad Chain Slings
Chain  Chain . B . _
Size B . - - . ] - T
R - e O i - a1 - 1 . 1 I Bl L I
3 k<. B = b5

= L= =2 _ B i
e I ) a0 B3l L3 12 £10) 0 BSL

54 8500 SI0C 240 BARXD FEr RS T -

_ 12 _-sfon | RO s e | 000 3B FRE0D

___s@ _zzamo 8.0 32007 DEAOG | SBTIC LFODDC  3EIOD
I 38300 5° 100 LTy S -} Prij » TLEN 5500

N | Sl e3___ ] _e3_ _ sa o rE L
7 + 333 3470 £ = 5100 L FA00

3 EEQ a0 6N B I R R T -
1€ 1420 17,700 14550 Rt BLAN i L R

2 1= 200 25700 2= B0 RERLLE 50 =0 ErioiC

Mozs: 1. CuadLpls Slrg Ralig s Fesareas Tre's 5 rg Ratrg peceLse I g pract ce may nol
 cisiroule Bad wnidarmd. 2 Arcles nodater eses B vertsa Erges.

Taicks 39 - G-xde 1000281 Boo Dapecibes
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Tis

-Crai- Saely

er

Iusiare:s =
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Chain Basket Hiich Chiain Siimg Load' [avedler
wWhenever ugirg zhan slings 1o & bas«st nanslingload eve-ers. o lzac pasiiorars
Titch. ensure that it is 1ockead back 1o e are awa ahle ior Fing non-symerairoal
Taskar link illusTraben 212341, no 1ookad ogds. The s'no lznzine are adjusiable. 21d
nbaike shamitsalf ivstraion =123E8). IFthe when szt thew are kokad 5 pos—aon. This
N0 5 Naoged irks the chan the capadby 5 yp2 af sing shimosles center of granby cal-
ediced o F5%.. calglions. ans ke -ask & geb g beo propsr
; arJth sl 193 o Ralance & load. Howewsr

T, - s ‘nnload za'culstans are stll required. See
e . Nusirazon =128
2 .—. Do maf lift ower fhe rared capacity.
- - e -
R = I =3
'!II ,'T:' = —
) - = —a
: E =
T e
g, =
& L'J_; ;
o .
Eﬂ“’“&.ﬂ" H:,-ﬂ’

[l e=tratenn H15H —Thaw Hookes] inlo Bashe Lk 1 wsaraton #2 — T2 SFng Load Leres b=y
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Come-A-Long/Chain Fall

Come-A-LongChain Fall
LCome-A-Long Salefy: & come-a-kng s an
efes~z methzd o° Nirg or suling a laad. it
1% also zne of the mos gaused paces o rg-
ning ez. T~ gensrg ¢ FF21 severe
ovElasarsg.

Thzese maisls arelzzlore leslas
~anac . Adas| oF £
Gl 190°: ol capac . K'osl - s -
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Come-a-Long/Chain Fall Data

RIGGINGHARDWARE
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Gantry Heist 137

Ganfry Hofsk: “hssa sme er ave-the-Foor

ganiry Feists. as showr ir ilast-atizn =133,

z1d zieo mancral hoisls arz ANS _CSHA
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erabior. ard gpeclior "hese hoss ars
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O estraton 13 - Typecal Ohwer-the Fused G- iy with Chadn
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General gu delinzs far heir uge are lisle:
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1. Chec< thz Mos befare ase 2rd serdce it
resjularty.

2. Usa “hPe no st property. THSs mears the
hzak is seatsd comectiv. the oSl and
load ere Fres 1hs load will 19 in 2 siragh:
lirz. e swwel 5 free. and e load s
safely ngged.

3. Keap everybady dearal a mawving lead.

. Lo no? wrap e heist kzad skhair arouns

a load as a =lirg.

Cx) noi ride or Tavirg loads.

6. DO Aol hoirsd with a posssared hzist. This
Tazns rat jzrking or sqock oadirg -ke
1oisl. Trave. ing beadgsl alkwarg the load
10 swirg. ar bamp g irss chescts,

For further nformabor see Sectaon Eleven -

vermead Creaes.
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Load Binder (Boomer)

Lﬂad Binder (Boomer) Safel.'].'
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RIGGINGHARDWARE Load Binder {Boomer]

S ____ Standard Load Binger -

Min. Al Werking Minimum
Chain Handle Load Preaf LUHimsaie
Se Lergth Take-Up Limi1 Laad Sarength

Gy Mk fmp_ “llbs)  (msy _ |lbsh

o 3 aEw 12,4200 2200
L=, b g%, 1 5 23.200 37040

__ Slandard Ratcdw=1 Load Binder

Weaight
_Alks]

4 T4 1280 L - T B

Min. Jhfor W ooy Hin-imum

Cheain Handa Barrel Load P roxed LIkimabe
Size Length Length Take-Lp Lamit Lo Sktrengah Weigin

S "L 3 3 30 10,520 "5 O

lin] inl_ _ _[imy iinf __ M®sy _ dlbs]__ lbs]

x . 12 "1 5 13005 16,300 26 O

i "1 g 2 15400 33000
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Rigging Cwver lhe Floor

Rigging Owver the Floor
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Jacking Safefy Padnts Jreking Process
1. _|!|Jllll‘a:|IE azepihs ac<s vercal 1 Wner él":iﬂg o1e end or side. & all {oar
3. Fomslzziliy. 2esid usirg oely cng ack. SHME'S. e jacks shovd be cperaled si-
1. All acks shouk e af ika same reoe 2nd “JI[E'FE{'"#'J"' )
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Jacking Safetyw/Process
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Skidsollies{Castors

Rofher Skiads & Steel Dollfes
Twz ctherteoes of oeg s e rrlemns s<ds or
553725 1 astalisn 153487 57d size dolbas
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RIGGINGHARDWARE Moving a Load 145
Movimg & Load ar 4 winzh [air iiggar along wilk 3 snais
Heawy loads may be maoved by sevesal EI*I:.'-_-.E%':'QE“EHEU bz t1s load jilusiration
medhzds Mdudng a meterized 1ug Bar dillas- ) )

tration 134145 afarklift [ lusrszien =14183,




146 RIGGINGHAROWARE Coefficients of Friction

Coetficients of Friction

To M=oz & 03 abara y 80055 £ “0or tha
pol equred Compated T INs el wEight ds-
pEnds o tra amoust I Izlicn benvzer ke
besa sarteces. Th s rss is Ihz coeizienr ol
Fricsan

Todfinz fme armoun 25252 regL el lo movs
a oz Meloadweghl smoezladiytha oz
efic enl "actz- L3k a =400
Forexzromestas zregalshizes g s sasily.
ar:2 e czelFzzal netbss 5 i U100
Tae~ezre & 1200 pourd a2l 0oz ezl 2noa
sigsl Pzor oz resairs agust or pall ol
1« 210 = 100 poanzs

However corzieta 3 ouar oonorehe ras
a coeltc e~ ~umzer 2F J6%. Trarsizre a
1020 poard soorele Siacs & g Sver a
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1054] = DES = B noanzs.
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Woooor Vz (R
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Fiber Rope/Manila 147

Matural & Synihetic Fiber Rope

Fiber Hoye Fiber ope cen bemace “rarm ai-
Iher ratural ar synthebc ikers. kabaral fiker
repe is darivad from piams ard synlhes
ncps is Made froT chemiczl coTpouanas.
Natural Fiber Ropa: The argthof e “izers
In1 ng:iLmal fioer ope is & most afaw feet 21d
1ha eFeciveness in ths slale s very limiles.
Tre libers ara firs! “wisled irse vams, which
are aid up ir:> starcs. and inally 1bree or
Tzre slrands are ‘omredino armse. 25 1il-
dstrabor £142,

Manita Ropa: Tha cnby ype af raral “iser
raps Thatis used it The corsirucien 1dastry
sMambear Ore Grade Yanla. Cther bezes of
malural hber rope are nol siroag ensagh or
delengratz oo quickly.

Kambar Ore Satloral Yania is sirong aed
durabla. It 5 reccgrized by iz ghi yeiow
oclor. As ths grade and sireagik decreeses.
1ra zodardaters. A aw Jrade Marila s dar<
sreat. The mir mum breg<ag sirengih ot a
cne inch dieme:e- manila aps is 9.000
SOLNGES [A.082 0.

N mhrabion 114F = F e Fops Corsinacion
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Synthetic Fiber

T=e e w1 Iypss o ngle -al bbrz e ars
~al Lszd i tra coasinuciisa gastn doe T
+E210LE Ldesirshls gosites:

1 FeTp:ilisrectargesl af ;e natarg -
TETIZPES. PONEVEr T IsRrIraEs gL iy
-'.'hEr'l ™ E:1

2. Sisal Irisecproe.metey 737 - ns slrengr

o argred nem o 10wl shars Srpssare

0 522 wats.

Co- Il saace Fomooconu ~Jask fhes

Veey -.u': asztic. gbout cnz-coafler the

strzngt 2l 2eTa. anz w i 2EL

4. I;“Grt-zn: I s aporax Taley 507 -
E3 IETS

Synithelic Fitler Rope: Synlels nopss
hzvs dwde2' 7 eads anz hears mal rnr
conlic saus 'y firzugh ke ooel A =
el ooes have a comTon crarscesis-
Icand hat is & res'sanze Joonos modeay.
212 mareshrer iFannate s ioerrige.

L3

25 slron

Mptorr: Cr-ar -rar lng Balvg -iyps = 3manals
Myios s e skbo~gas rope saa'ablz, T
will zhsconz grszle- stock nad lhan ary
olbz: rzpe. 2nd oi7ast all 1@ -al - zer
rooes by 2w de marg . Ny or & Sigxehis

£5 NG eSasion res slancs, can be
eed WEL rESEls r1osl 3kais a7d ar-
Nz szlves s ardw ool hearrzpe
deal “zr arcmor L es coudls s Faw-
sars. he-ap hiess salely 292 mcarian-
aeng wees Il s alsa widzly ussd in
czmme g figk g

Polyester fterpleneg): Poliyesler s rat 25
srzrg as by onobotis v oa e sle-glh
of Mar a. d strehcies Tar l2ssrar hean
i gl rone thar Manica. 15k as sxcsl-
i M|SIftaIce T S5res In. SFEMiZE S
ar:2 waglheneg. P2 pesler nopss arsg es-
srmzngsd whsressr mir reT slestor,
107 5EAgT A durab Oy 37e resdes
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RIGGING/FIBER ROPE

L
Synthetic FibeniCoiting

R I I O
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149

Polypropylene: Pohyarocylene s lhe ligat-
25l most ecenemnizal ard widzly used
raps onthe maseet, Skergthis{ar gregie”
than Manila. CZher chareslenslics cre
ang lifke. @ase of handing. “kxbaty ™
oodd temperalurss. exce! erires stance o
‘sl acids and alkalis ard wery gooa im-
pactloadirg. Ard it “kals! His suzpliadin
many oo™ and $ak camb naticns.

Polfpethplene: FPoiyzthylane is §3%: as
sirong as nylon and resisls acds and al-
kalis.

Urncailimg and Cofilimg Rope

A new ozl of rope shesld be le dlz:. with e

insize rizps end on k2 1kar. Reach Zown n-

sicke ard pall the ope up sk ough. anwinding

iLin g oouckar Gockwisa d eclion. asinilus-

t&lion =~43.

.,
\'\}-‘r'"l. .-"-.1-
T AL

.:._-:_——'1-\._

—_
el N

. e e

. -

- - ...--':;-...
M@ ’

Ebochriior F14] — P-opey Faooz Linoo iy

Ever whana ops is propedy Lnoo'es losps
anz kinks cov'd lorr. Thase muast e re-
Tovel 12 orevent damages.

Alter use. recsil a mse i & slocksize dines-
tn. Loop tha rapa svar yaur g ans tie wilh
wihalf hilches. Leawa & s70r engfar camy-
INg or hg1givg ircm a peq. as n i ushation

=1
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Inspection

‘:'i S - . e |
) = A o
1 4 =

i ¥

- b r.

. -

o,

Jusralic- rLH - Fippe- oo 550

Rope Erds

Whizping Rataral Foes Kope: Wran cudlirg
a rat. allcar riops, tme znes Tustbe taped.
cr whipzes Wt a sra e o prevettihs

e IroT ankaazsing 52 asleion =125
L'zlling 5.“.:1& iz Fibar Roze: &5 wk o SN

W onal sy 7 pSstan 20 syntksic Caer
rps e ::—Trr'-:ur aracscs ‘g o ored lhe
stemos encs Ingelts. ate” CaBEnQ. weh &
lorcs o hghalar 1o <sepibe end Irsm ue v e-
rgan:s iras ne.

»
-

lizsi"2'sx= F" 13 - Fiber Rope Whepprne

Fiber Rope Inspection
Eveyloctofarszeshasdbeinscecies gsil
sonly @s55imng 3 s wwEE<EsT can. Insosct
ke otz sadace lor bo<en vams aor [ bars.
Ihes ariwesl e sirecs 519 chse~a e
siza,
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Inspeection

S I O B RO

51

Are ~as'a moe. b0k o 2 brighl velow color
woaze good qualite. Brokes bars =r
PovAE § sbde A rope indicales the Mo N@s
bawe” oiencadea. The ir-erine YETIS =5 an
cvenadzd moe wil 1zl e

Witha rzunalfiber repa. sullaul a hber and
by BCoreak %, iF i sreaks 233 Y the rope nas
Deer weloadsd or efecies by mitdew or gy
rak

In AtmheT segions. ba careful naot oo al
ratLest o« synthste fizer ;ope o freaze. This
CauUrsss e secaralion of yarrs ang “aeors, A,
TOZE” roge sholid ngt be ciscurbed Lnbil i
has trzwed. Exposure 1o SURliDbwil aver:y-
Ay 02 Grele a nzlunal fiber mse.

Fiber Fape Factors & Reductions
Fiberreps used 1o repe falls, or noisting per-
sora' na@s a working load it |zafaly 1acinsg
2 10 Forsther usas fha facier is 5,

As ke {gersir 2 Manila mps are shon ang

Irertwingd, Skay el puo apast wnser & con-

liruous load. I¥ baaes b 550, af its breakirg

signgTh a Mzrilze raps will fail 1 sevesal

hours, due = fbzroreecaga. zadif lpaded o

75 ol braakiag st2ngkt i will 2gil i

m7es,

* Knots tied ‘n fiber mpe €dace the
srengin by appromate’y 50°-.

* ||:L"1E'JIEEi[]|i-.'.‘-E'f-E'E|IJI:EE1r'E$1rEI'I-§'."I-:fﬁtPEr
nps oy 15 - 2507

. F.tu:-'r:ﬂeh-:ntcr.erah:ar_:-e-:lms.5u:'1as
streciusqal steel. reduces the ropes
gtrength by S50,

" Fi':ern:-;asﬂen[:ar-:ur:-:lea:hmrrer.nau
"BICes ne streaglh by S0

* Marilz oce pr-lites shoud ba glack-
eve off il they become wiel as mManila
Swels amnd zecomes shotar

* Sesable 245 iorbie WLL LWL o liber
roce.
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Approxmaks WLL {SWL] 6 Hew Fibre Rope (3-Sirand Aopes)
Design [Safety) Factoral s )
Fope Diameler Kanilz ~ Hylan Palyprapylene  Falyester Poiyeihylene
lnch  (mrend ‘s ko Ibs kg Ibrs kg  Ibs kg Ik kg

. - I : - s s .

Tarda +15 — 7t Fh-..-e-ia.-‘f-'ﬂl:-rll_'rq [t
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RIGGING/FIBER ROPE Splices

Fiteer Ropee Splices & Knots

Short Spdice: As a shat salice doubes
1he Slametss 1l 5 0ny usad when ke aoe
S0Es rat ~ave o pess thirgugn a sheave.
Askad sslicais B5% 25 strong as thacng-
Mal ibar nopa.

Lielay bath eads for ecpraximately eigh
lums. "Wh's ortape 1he2 sbrzrd snos. orirg
ihem zogeibar sa hey nberock wsn a
strand [rom one rop2 beiwean [wo
stq-anzs af Fs other ape dllustratan
146548

Appty TEmpomany $202irg or 1esa o btk
rezas aftzs they have been broughi
chxsably getrer.

Taka ary one sberd ard pess il aver tha
slrand nearesT ard fuck it unde- ke nexl
ullusiraton =13468C.

Tuck 2l six strads n bock mopas at ezx
ihree limss 'z naiural ibs- ive fimss “or
symiFabic. The ends can 1ow be festbarsd
cll w=h sewsre more Lg<s, thenrol tFea
sphice sroothi ot | Husirazon =1262].
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RIGGIMGFIBER ROPE

Splices

Eye or Sige Splice: A~ aye & edz soles
dses 1o mE<s 2yes e o
izes Lsedtoe
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Sirg skod teve e mele or
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Ka-llarscestolid cesesizel o lapsds x
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The nzps slheturiwsies aineseirg.
Tuzx thz mizd's stzed. =2, L+dz- =a -il-
LslrEson =127
Tuzk sirg~d =1 arder
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Bowtine on the Bight: Tha cow' ne o1 the

*T1ancnEipsng &2 ih
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rixdle of 5 rapa. See iluslraticn =145

boghd s used 1o

Knols
iz one al the mosl
See illussration
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RIGGING/FIBEAR ROPE

Bowlina: Th

bowdin

L [ E

126,

pepuler knols. H neves jams o- s ps urde-

lnad znd 5 egs’y untied.
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Spanish Bowtire: "Hz Spz sk bowhirscan Node: Usg for & resoua kmod onfy &5 & last
o e 37a7y o077 13 NEwers TS ood- resort.
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RIGGING/FIBER ROPE Knols
Sel-Centering o

Bowtine: . F s ey
“re sell-cenlering 7 i Ed o
bowlimzisLsafalwsen 2 2 F 3
& knod must ke ied 1o 2 : 7 £
center a lgad with ﬁf”:ﬂ g = -:5:‘17:'2
ecral cad distrbe- ¢ 2 2% S S
o~ It compimeris @ %=t 3 o FE
ecziolz or barrel i - T
hseh. when iz s10wn E: o
in i usk-zlion =231, A a (i

Riraning Bowtime:

Thz wurnirg bowlire is used [0 povize 8
choszrwp2 s’ noaltheend ol asage2 line.
Thz kAol s maze aourdibe skardirg gar of
the rcpe ard runs freely.  Sae llusirasicn
F152.
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Clove Hilch: Tre clzvz hch s used s tiza
repe bz asiczcrpss:.  szgvkekes 1 aos7in

zr sipoes swer the e~d. Sae @ usbetizn
i!if:.[-.T-Fnlz;:—:;';ej-;-l.::?-EEﬁing P dhe T Beckel Hifch: & bzckal s Ik2 2ns zowrsc-
oER e s Zien or a Hock for concectrg a rape whils

recwitg e bock. 8 beckar Pt S essd o
Secyre e e~d ol a wepe 1o e beckel -0 oa
e sem ol e fa s Sesdleslrazor =124

i - g ,{:;"Sf
el s
= 3 -
— -

Pﬁﬁfﬁ IFustason 158 - Sacial Hig:
s

R -
=
; - - -
- Ll - -
- .- —_— -
B
B
T T

Bl =Ire-pn #1355 - Clorme Hion



L4 L L E

N Lt
RIGGING/FIBER ROPE Hitehes

frococrorronoorrot

159

Tirmbeyr Mitch: &4 imbs- itchis ased{or moy-
irg planks. ppes. edz. Toe lzad Tust 1ave a
staady pulasany slack wil releazatiehilch.
I7 shaald be gser witn sevessl 1Y Rikcnes.
Szaillusirazan =154.
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Timr ks -
k Lch A aid HaF A=+
‘End zFLinz.
Nassdration 1155 = Treber Hich

Harral Hitch: & bamal nilch s used 1o sup-
part a barrzl vericalby, A sel-cenlenng boa-
ling is uvsed 0 corslets e wros Sse
il astabon =136.

Mafe: The use of the fmber and barred
hitches may be prohibited on some con-
struction sites. Check with OHESODSHA.
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Knat=/Bends

£

Heoef fnot- ':'-'E:E"I':I""'I:.-E;'Ilz.l:l gferredd T 55

cqealfe <7l See sl =iar.
A Nl
AR -1y
at ;

1

: ma

tarsTrat e 2157 — Bl 1Deschmeest Koea:

Mare.! This knod s offen misused o is nod
lied properly. i is somelimes referred fa
as & “hitter” kot It mast only e used o
lig the hwer engls off a rope fogpaiier. Do mod
vse il 25 2 berd for joining hwo ropes.
Sheel Fena: & shzet hend ‘s ussd o7
wwaroses ol wresagE dizreierizgetter 1N s
NI uses 21 arge d-arele rops. Seeillosira-
e =158

Larmichk Bevrd: & carrc< beno is e
large 2 & Tster nmes logefen 1 W dra-.-. -p
Ezhlly ozl nct amb Seailiostrabor =139,

I s #1539 - Tl Berd

E-‘ar.s,l:ta-w AUSEISPAY 5 ased o altachk a e
Q2 Food s 2specaliy usstatC ke zenler ot

Yrz miza iz sk See - aslrelizn =1RG
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RIGGING/FIBER ROPE EHiciency 161
Sirangih of Knofs, Berds, Hitches * A& ope losss 257 of =5 strerglth with &

* Siraght 2ngtis of rope wilkad <rats ar
splices reprasant #F0HF: of its sirenglh.

* 'Whana knotis bed na roze it kses ap-
proximateiy 307 = af s oigna. sirengit-

7 %
;r-l. ':'- F—
-~ e
s Pt
..:. = —

M =shrabion H161 —Snads = S0°s Effceney
= & rope kesas 30°5 ol is sirenglk wilh a
bnd.

Tibch.

Lo F163 - Hitck = 75 ESicenen -

* A rope loses 18% of ds strerglh wilih an
2ya splica ar a shart selice.

Rrsi-ato” 154 - Spios = E55- Efficency
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Tackle Blocks

Fibbar Hope Tackle Oloeks

WRen ey ag a cairol ZlasErs a2l lave ns e
IF-2n by shzaves, the host g oo sroud
Izaz Irom e of 1h2 cerssr sTedwgs ontre
Loper Ao Trenn s nepul S8 Fates
or ~ke zeatar o IRz oloo< Tois preverts 1hs
bhooe 0T oofting ard famaging the “ae”
raze. TRz tws zloces shzala ze positorsed
yob1 tha shesvas - e apoe bock g7 gnt
anzles 2 Y058 intra ler Siot. 528 Ls-
U2tos =184

MNote: F /s good praclfice [0 use the
shackle block #5 the upper dilosk amd a
theok ook 25 e lower fravalling block.
A shackte Is sfronger thanr a hook of the
same size. and the fotal foad on e upDeyr
block is comsiderably mave fhan ihe fewer
block load, The fower block supports
onfy the load whereas e upper block
carries the lpad as well a5 the shaave fric-
fian and #e fead line pofl

Faar T
Part Fa

-
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s
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i
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el = E{
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;e {oER, D
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Block Friction ; .

Calcwlations of Dhynamriz Loadin
Cho nol age more than 2ight pans <f lire when R — EE— 9
usi~g Fber rope tlocks. ARar egh pars. ke Bec<et HAics 2255 <9
ircreased “roficn becsmes grzaler thaa ke Ltz 1 —%ﬁ YTy
thesrelza: meshanca grvanlage gaines by ] — = ==
gddirg mars sars <F line. Addiional lira Linz 2 S3C.0 ks 249 4 4g
lzadirg due 2 friclion i irdicaled :n she - . s1:C.
kzwing examp 2. ———— EE"£_"°' =T -
Fiber Rope Block Friction L= 3 TR T
A 1C%a friciior Tacior MLst he used every ime: 555:5135 55;:;-?..;5
a iber roce !:tas.ses cver & sl're:an.je. _ Lrad 555 E 7% a0 T ke
Example: Five par sel o lalls wik a load o° x1.12 w1471
2300 I 11 134 kgl N 7F32.5 Ias 33 kg
TI'1'E SlEts (rar-moyirg Ic_ual:l o 2EST INE i _re s 7327 Iss 23" Lk
230 zoan2s (0 134 kg, diviced by 5. 2r S0H x1.13 x1.12
bs [22E.4 kqi perlins. _ 3152 125 Sk
Ficlion pregrassively incregsss 1hs ne pull Lead 323.2 Ias 3z kg
anexira 107 g1 2ach gheawe oranastra 305 Lre =l

Ibs 1o g ota’ ead lins zull o7
Al - 305 = 835 Ibs (365, kgl
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CRANE AND HOISTING
TRAINING AND CERTIFICATION
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Certification Necessity

iet3tos Ieoer QS-A gnd CHAS wili veniby
e fact Tral & igh EErcentags o owlastra.
accider-soccur dairgraletalhsns ns 21z
azd brizlng
Tz kEzlz Izveer tmase accdenl r smbe2rs. mse
"""|:|"|EE-:-IE bzir 3 pesed snworkforse banm-
Ty COrTEACTEIS, LSS O Zary Saens
£ud varcus Soverimers gecanmenls ard
reqL &1o7y b ie:.
This rouzas & lppss chirdesir ss rang w3
o a coom sk Toving ety ligal
lozds 1 a se-~vos zegcanby. a mabes T
crawler crang 190ng azyar loads ir Teay
o Asiny or CONSLSinT. & IDwer CrEte ar
zianding cocsiractor, 27 BOT crara -~ 2
TarJdezivrrg Envircnmanl
Fzr "nad roversnl oy dilessrt ypas o°
cranas. iz eTabame ot e rairing en
-"E-'-“'il:ah*—*l o e haCranme s odrecles z2
[ areas. we'ch ans:

Mecessity
i. LeadIftgle~r 1o
7. Load Foos-Lp
3. _oad moverren 531813

Foising s prmizsn

Deane oDnarsTes

2 onarET
J'_ﬂ-an:fpl'annmg Cmectine’ st sleps nome-
ducind 'o2d moveTer: 300 dets 15 pGpEr
oe- 5 paanring Wele T p'an" TG0 ST
RrER S NECESSAN "o £7 -J-I 5arat-
e seness Ty for 2oy i casey ed s 5 oil-
zal I =ae Sechon T1_Ee-_
Desardiryor e hpe o7 load. e 'cce” Znol
ke 15 e w=ois ressonsib 2 the panrng
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T arpegss ads by zelerrin g T2 aZad
wEinh whearenl HE#I"gITEr-.'-*—“Ij""'I'”] anzlinge
stensrvGived 1Tonrgiteleadiz a e o
ca:on. Tn s mears hat 8 TTose ~vaived in
['Eragiensg 1eEcs (gL AT 5LEen 5008 1g-
Carsard CrEne 0Laraiorsi May o e e lo
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TRAINING/CERTIFICATION

L0

Necessity
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L I L L i L Ep

This may inchde opsralor cenilicaies. dgger
trairng cerificates or docamented t-aining.
ard vary hkely some typs of cerdificalion.
docarevied t-aring or testing lor ths
sigralserson as well. They will Fave o gign
ofenbe ™ clar andits carsonrel checy'sn.
Load Avak-Lp {Ngging) - &1 the ifl far-
ring ssompletsd. e nexd skep s the crare
SE-ap anz aciual kad hock-up in prenara-
tizn for lifing. Uns recenby it has nos 3esn
marzaloy. ir mest areas, for the ngger 1o
hawve a cart*cate or shaw proofl of quz iFca-
Fan. Howswar, thel sizvalion is changag. as
Fecak-un work zedotred 7 some jurisdic-
bors "ezuires e rigger 2o ether be cartified.
havs scme type of documer:zd trairing be
testad. ar beworking urdesihe direct insirue-
1on of someans who is certiliaz and
responsibe.

Tnere a7 ecelt changas to ik AMS| B30
slandard regeding taiting cararetess 1or
ings and ngg nn Fardwezna.

Thess nclede setacEor irspestion. cautions

bo Zarsenrel. aflecis of evvircnment, @1d rig-

Q19 praclices thai wil mecuire t-aining ard

documentation. Ir gensral 1ems. o sai sty

the ANS. slzadands 1 paceanc penzing for
5lings &1d hardwars. 1h2 baiirg will or may
cuze:

1. Trairing as feeTed recessa~y by the
ampaayer for any emzloyse wilh &3-
sqgnad rizging dutas.

2. Training arowded by a qualfied person
designatsd by the smpiayer.

3. Tra1irg coverng ths is2ms as spesfied
in the applicatie standamds cnastar.

4. Tra'ning tree Farea vanying as requ nes
bre the indvigual job cescrat an.

= _raining being docimersad.
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Load arovemen' sigmalimg - The gerson or
pemsos wo deesl ihs moverzal o he
‘2ad. aeilver oy bzad sictal 27 by voTE
SOTMLNCAL SN, 376 BSEins T ‘z- ils sale
movarrers. ard the salely of & cersoarsl
g9 hystarsersr ths arga.
Lp e Ihis pzint. o waschenno necsssany “or
kg person sz se g~y Tors 2adlihedihan basy-
irg some vacJe iz2g 2ot ~nisling s grals.
crars Tovemrznls. and <raw g wkere lne
azd was Qoong  Wany cersinsg perform.ag
':I-—E signa £ "az A vary limcsd kenowedge
nout crarsz moveTenls ars himilatons
s Ecaces capsc oWk rreased ra-
rzve c=Peclion. 2 rastair ng s S
£2 e ghi wihe ot tre load. S
127 5HAEI T & gL C= Y Chans N as -:-.-.-rera
COTMEToS  JNars. 3nd regiediony Gode
arz desrirg n racessay g the sigr all::E:'
o konws exEsliywhna ney erado sgardes
roerstars a8t is geng on

L

™

m ey
] =
i_.lu ET-: ]
L g

ﬁ =
¥ I

r-le-l:-e_ssitg,-

Wil T 1hs rexl sevete years .8 gy shal
sarebvzeol siZns -'L. Irzn~gardarisstng
vl B2 recairzd in 27 agpects al :nzusioy.
Tra ey'sed ARNE E:*JII 3 gTanzar: efeshve
1 2004, regares ke sigeE Zerstn o e
szsles pror i Crars c'“'l.:..-‘n:: Kars'y &l-
szrdirg A raiving SES5°IN Wil nst sLiice &
1eshing Wl be ecarsd erd he 22rson most
dzrorsTale:
1.4 basic ardersiatd 1g o cogne e
Tar. mosEments, ard Drisncns.
2. *Jearsla~d ~q ol s:3scard ~ard s grais
nahizn ussdn

3 Lodzrslardirg of sig~dard vo oz s grals
e asedn

Tranes voca 2o diEmess % Fave lhree

= AmeEnls.

1. Fuacter ans 27eciicn (exarmp s — load
L2 or o, boemir on ol ar swir g qeil
orrgre
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Mecessity
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188

2. Dslance g1d speed (d s*ance to fnal
posilion with approgrigte TeYemsnl
soaedl.

3. Funglion and slop [examzle - swirg.
sawhy, 1 %20t slop)

Haisting Equiprent — TH s ing adzs lcac

mawveTenl with inzoor Foisks such as pale

ard well mounied jibs. monorzils. snd

Aedramza Foor gaatries. Genera'ly. an a

smaler scale. iha sersonsiusing this equaip-

ment combines the abowes tiress ibems (par-
ning. rigging. ard sigralingy so <ke training
and cefikzatsn requiremenkswi ) oe similar.

Crane operators - To operale a crana

safey and edecively, the poerator mLss un-

derstard all aspects of 1he machine. “1clul-
ing: ccaticn al conlrols and bei-tuscicn and
wne rasuUling mavemaiks crane Tavemenls:

capaciies. gd charts. and elared dala: oo-

eralicn speeds: ard wizuz ard zadizle sg-

nals. Inaddilizn. the opsralze mus: nave &
basis kaowaoje o crare nspeoiion o ce

awana of any coyvious erocleTs i1 e crane
sinicture. hosting assemczly. o the drive
rain.

Crane operatar cerificalion vares wicklhy.
dezerding on ke equpment and ke regala-
oy ooy with A1k aniscicsanol apancalz-
lozazan.

IM{anada. tere arefew regulatorsfor EQT
cree ooerakars, howsver mMost provincas
have soma e of cernidicaiian crocass “or
towe- rrobde ans crawler sranes. as we! as
beom ruck coerabars.

Crane ozerator carificalion in the USAis ha-
sicg y requlated by CSHA ard AMNSI how-
EvEr varous stabes and rmmuricpalilies also
Faveregu alions The emesionces ardingi-
VIZUE companes May also Fave soesss e-
cuiraments for crane operamors. 11 general
lems ara-s0sy ozeratng 2 care must have
acer~cata lEmay bes recessaryic soTea -
nsdizticns *or crene ooeratars o folow 2
re-zetfcalior orocess.
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Training Program Furpose
Tregere e purpasa &° any Tairng posam
15 £5 “Zllonss

* . Detire ime osechives end datbes ol —ra
Ira™~rz *2ciky. &1d o Ihe rairar.

2. Delirs & aominsirat ve oo ices refgl-
ing 30 imibz 27d sussagaert certfoator.

3 2% ne bz asponsik aies o pgsomas
> EnsLe @ s2le Ifl orocsss.

L. Insue g cersea regang ik s Trairing
‘areves ke oroaer iectnica ara sakely
neTuzlor

Crane Operator Selection

T RL- pameany INZresier<sin Sexsmrg 3

L gaal® 2d crane ooeralar 292 5 fo: Sws:

*  Fly=cal cordihzn

» Hg-ds-zaard classezam b2 urg

* Cernilizs:zn examicator

¢ Fractcal expsrence

Whe1 3 COTIEy o7 Srean zakan regl res
rew TAIrSes 107 8 Crete opsrdtIe pog ET .
the prossecive rainess will oo nrcagh
soTe ypez of 38 eclicn orisizss eslasishsd
by that eorepany or argas:zalkio. Corrmon
-2l reTanls irasis pass 0 a chivsiza ex-
aTinzlizn ang the abliny b ornnumicale.
Corrdr cahor reans tme gsiliby T -egd
srdcorprererahe caremanus s irsirec-
hierns, D2 chatts, crars epois and &
WErr g siges |t also TEArS TTe DIeraisr o
t-a~ee musl anzerstg1d ke eaplcabs ar-
JLags wrer rerachors o soe alirg s gnals
ars verbal.

Mote: it is an absclule necessity far drain-
eas and operalors (o be dring and altohkol
free and not be subsiance ainrsers. Fer-
adic groaf of this avoidance may e
regqured,
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A

L1

A I

Phypsical Comaftlon: i s supqesied |and re-
qued by some corparies) thak oceratrs
hawve & regu'ar chysical examnaticn. ARNST
stau'ates ihat ¢pe-abors shall b2 n good

ph
ce
i

L

ys<al zoqdidisn. The pimay hzalh oon-
s are:

Visar of gl leas: 20030 sne'ler i ans
Ewz and 20:50 i1 “he ciner. wilb o7 wiin-
SRl HTECIVE lEnses,

- Abilly bo dishirguish colers, recarzless of

position.

Adequate hearing. wilh o withoat hea -
ing aid. for e specific aparazan.
Sufisiznt strengih, encurance. agilig,
Coordination ans speed o reaclion 1o
mest cpetalion demzand.

- BEvdle1ca of physical prabems or emo-

fioral irszahilly inat coold oreale 2 Faz-
aqd.in the zgir.an of tke exariner. may
oa saifaer calse for csqualifization. Ir
SLCN 4 case. spesiz” zad clinical o- rede
cal Tesis May be requres.

1

S I O A R A A

_Training Purpose/Operator Selection _m

Evidence tha: 21 gpergleris subjecs W
sezure orloss ol physical carfral shai
s reason 1o disgaal~cat or-. Specak
Tad medicg 1es1s may be e ainad.
Dpera:zr must havs qommal depih cer-
caplicn. “izld ol vigion. regclizn Eme.
mzud’ Jexlenzy. oxordinalion. ans a0
lendercy o d'zziness.

Fhysical re-extaminaton may ge pariadi
c& iy required ipnysical re-examiratan
required every thrae years in the L1SA).

Traiming - Classroom; Cassrpar Irainirg
wil inzlude:

a.
b

G

Q.

Lorara norenctalurs.

Materal zrd load hanzling requine
mer-s.

Crane cortmllzr ard orane mowemen's.
Dedemnining crane s&oasiies using the
l2ad charts and rzlz*ed daza

. Basic igging nardwe e ard its asa.
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1. Basc zrans specin &7d ma nbe-
ra—ce.
g. Pzr aert ano related safely regalsions.
Traiming — Hands-0n: Hards-za rain g
greaOEs B spgariu-ity far sreiraing? ocse
‘fa crans d.irg e ales ard gshea: load
condifors wh e cnzertre STeCT Ju.sarcs o
g expeterced £7d cerfzd noeralar
Trainimg Period Duration: Toe qurator ol
‘ﬂe'r“'ﬂ'"g cerns Wit vary Jeserding onihe
seoe of crane g9 ar e warsdcioral Doy
reJlglirg Tne certedlon pooEss.
Walevar Trz slipulales Eme frame. &7y
ranss wn have T coTzles he r~=mssar..'
carca ant 37 Se E:!E- bz deTarsirats ahi: s
Ihrougs g ce<° caier examicalio 1ha_|:-:|..lu
bz wree-. practcal. 20 3 oorbicalion o°
bzs~ Acrarz spstalots cetfcabor cand sl
e beissued. Acamcleis shzwnn Nusirs-
Lon =" 26,

Training Purpose/Qperatar Selection

=HRC T

"'FLAH: EIF’EF!J!-TEIQE I[:-EHT]FIE.’.T-':IH ""lll.Fi:EI

== -
i_ - P
i -eS
L —_— = —-_ -
e |- =" =
R e _o-EL =
Toes Iried B

Wars=pn 165 — Saar pia Opera s T3
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TRAININGRCERTIFICATION Training Purpose/GOperator Selection 173
FPraclical Experienecs; Lnkzss e crans oz- Cperator Covtdarst
arglar frainng peand is very soecitic. ard a Tre operaicr shal nol ergege ir any 22

dlzo very in-dezth. the new’y cedilisd frainse
will imeanzaly 22 a maginal operasr. Ba-
coming aqood ozerator ecuings A greas deal
of practcal exparsnce using a varaby o
cranes under d-lerenl coqfguelions &nd
lnad cond-icns. BExps 1erce plas fheory ra n-
inZ will make i1e iZeal caerabor.

Marte: Operation Waming — Maver oparals
& orane i any Stafe, Provirce, orofiar fur-
Asdiction stipufating compuisory opera-
Tor certificalion, unless holding a
ceriifiealion card isswed By thae apmricabie
audinoyity. or nhess you are in a Iraiming
program . and are amdey e supensision of
dn rsireeior or an experienced and cerdf-
ffed crane operatar.

LT

Tiwity tkab will divest aHeqEon irom apar-
atng the crans.

The ocperatar sha'l nol operaka a crane
wier shysise'iy or mer-alby ur s,

The ozerabar shall or’y rssprond 1o ths
desiznaisd signal person. hawewar 27y-
Mg 2an give a siop sgral.

T1e ooaramr is ressons ble Tor opara-
“iens urde nis candrd. Wer n doukbn.
CENSLT & SLpenasar baficre Raoistirg.
Selore leavirg 17e crane unattanded.
~he ageraber shall: ang b2 Ioad. dise-
gege the mastar cluich, sat all brakes
ard lockirg dewvces. pat conlroes i1 alf
or nsulral posien, saoure ke crane
agairs] astidenal fravel, siop e en-
qire.
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Lift Plan Reguirement

Lil Plan Requiremeni

Feoriaany crene Toa 't paralsoms vos
13 secessary. cludiry Bs 7val are oasses
a3 ~on-c--cal &nill-zrepenes one o if ol 3
qr ar a 2udrg car 28 more Fazedous
srara acd on 1A of a sressaewesss mnar
cpe-atag re’ tery if saTmeiurg s e Lnec-
Coaren for ans & o ghEn Sooars. s par
z21 ze assimzlegs e suparviss Ihe ors "'IE
~geassrn ard e sgpans: disoess.tg ks o
o<nrio C bairg Tads Jr Toan k2 Err“r're*-.-
o 2% i sivins Zalatzd s sz bl dra-
iIrgs an:s £ EeT (07T0sed Zf pagAranced
r.ogers. C'éne IpEEiDS. ans erJimees vaih
angans :a:r:q:tu_‘!d.

Tre Ii™ £ a1 22nlies ths rezairemnes s
~egdes for tie prrary arges ol evary S
L ot Whachy 4

» |dznkfas |he s 52 sEce gvdawvaigehof
lhe 22 lngs 572 bheathag wrens i wi' be
Fled fam. weene S owl be .':EI:E-'.'J 10

vheeseiflirgcarais.w. celoca'sd

The litt paan wil Jesmbs he sysieTakc
gasEasTars of imgerert kac ans 573
fackors, T-ese [Aciors are Lssd 72 Csler-
rare his s 2e & crans nesdsad. whars ik
woll e coaled @ wnial sike cegarat ors
will b2 enaired.

The sirg. ype &nd sei-ap. oF e crarss:
ar pibar Svze ol e g dewv 21 as W &5
an Lo-lo-dg1e repecl s e

Tre ogd . g p s, alachmenl msss-
zds, ard #92irs nedwane 1o e Lsed.
Tre cer by $22 movererls of e
crane gl rege ed o ensurs 2 sa7z it ard
wok-sile.

Thz plan wiil iRciDe g0y snwincr Tenia
Ithng cznztars

A coouraried parwliire'sds e ramz
al Trose prezarng ihe g

&, drsa et d par wil desigrate e it
SAPETVIEDT Crara ooeraigns). cqoerish
ard siats Treir 2us Toabcrs.

& sy o ore olen shoud gatoary desg-
~alel aLTrardy.
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Critical Lifk Criteria 177

Designation of a Crilical LiH
There grefzw setnesiod2iinewhealhzraif;,
= conadersd criticeg” ard tersby requres a
iff iy o7 1M alzn. The guizelines will vary
‘rom ars junsdiclion k2 arolher, depending
anwhelis being litted ard whzre the 19 is1ak-
ng pace.
Crem2 compiiies 2nd zlant oaners wil' olter
sal spec©ic citera thak determnes whetner
a lift s2udy 5 necassany dusirg new pianl ozn-
StucTizn. or swher equipmenl is being re-
moves orinstalad in an exishrg alank
Some of tke faclors used b delerming
wheikar a 4 shoud e cesigngied as crilice
gra:
* When a lpad is lied ower or near ooerat-
ing sqLipment or elecircal poser lines.
e When bsn or more peses o lilirg eqJip-
mers: &m requined o wonk in aniscn.
* When specal 1Airg eguicmeet. suck as
nan-slardzrd rane carfiguratans wil ba
Lsed.

* Treweighlofits load excesds st imils.
o The g3 weqh:is dose b the crane's [4-
ag capaaty. as spectied oy the care
Tanufacture”s raing chart
* Whe i g parsonnel in a basket
Lift Criferia; Cntena ctner than bosz istzd
Tay be specified k3 define g crlical lift. &5
ang coToEy may hava a muck Izwer load
waight Lrit than anzcher. For astarse, me
coamparry mighd specify 1hat a litt plan s aes-
assary for arme Il oves 20 1o0s i weigat. or
when 2 liltis ta b2 made incraoun: 21y ex-
istno abows Qroana sirucure.
Cravte Capacity: Any load Skat is heawier
[1&r ¥3%z ol ths rated capaatyofa crgeisa
critical Ift. are2 warants special akenlion. Do
not pemil aexperanced ar uriraired per-
sorne 1o prepare a catcal lift plar
Mzny nexperenced peocle essume Lhat a
crane 2&1 Iift =5 rated c&aasihy urde- alTast
G0y CiNCIMEEncEs.
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Freparalion

Howeys'. & orane can enly 5 75 max. g
capac Ty wrer ithzsa shard boomibatis po-
storedal shghesta~gle Forexampa iz
assumptiznbig 2B orans oE aways Ul
Z0%ans 5 ros e W g long esm canlic-
JTETIDT ans & loey boorm wsr-arg angle, Tal
£0 *z~ crare Tay oniy have 2 caces iy of
& AF) - 3.0 ool ns
Lrdsrtrese cons TaArs T WSl i5as very -
et lig e crane. ard ks wos'd edsoi
edly I:e clesszd as & crilizz! 11
Critical Lik F'rEparaticun
1. Rl'g-_:f.l'ng Frripl: 1015 2760 "ecEssay I pre-
pare = ZLsprnl o draw o et e ngg g, Zh
1SEE ExXIgmMp s 17t S8 o Trs wou's -
cieze rs load &rd he crgne. —or e 1zas -
vaauld stow Ihe exast =Ze. skape. z1d
'I'IEEQh:. anz r':'-'r 1 I-IIE tl‘E l—h:":"-E"j ﬂ -. -I-I-"
saexfe ha nogirg he deare 2z -.;i:,,;.r.:-
whetnss Ihs load ‘s tomed. rzzate. -
werled &1 some colgur g e "7

Crangs dagtad nsludes te ramoar, [yps and
size of crarasy inzal ard “ g Crane ano
oad ost.ss £t preperatcn. @d ks
ook ng oo zEzs. .f-.:ar-: mecessar s lhs Srang
ol Eal guratn-' Iazius. socrm ergth socman-
28 AraL - oF syarg far gt '“'EL...E ar:s z0osl-
| ans Z.ri1] ke it Any bBo ldings or
SESiract ons must se Jonsicersd. A onrt s
rivt alweys 1esded. bat ome adesalags oF
Sravwing 0e s lnat T does Take Tnsosssary
Iz sncay all of The desails. Thess s 2ds 1oad
vwiainal ard mEasurErens. Srans casatles
£ Measarsnen s, 25 wallas e ngrdwane
siFzs = ng lergihs, =% Tr s e’ rirakes pac-
ing o I:-. -;||.J.,5.:-_1. ng: :f-:';:[arc—;s CF QOESSTY
weag b instead ol magsu-itg ard
-::'-:ul:'_ 1.
2. Firm, Leve! Ground: Tae grourd Lads:
TeE orane must oe osrpackEa, ar proven
a slac.e. A salaraivsis T bt 2e nesdsd.
Tk=crane T.astbs Zn IZIL rgsars silnpads o
b oo¥ing urder T7a oLitgIers wieT elIse
Sely 12r @ Creawy 2r orane Zn begarng mass;.
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Tra crara must be paer'ecily lewal Far ful ca-
Faciby ratng and b awocid beom sizalsasing.
Foo L thenaformnacen reles 2o cages 224 o
Ze2 lar grovad corditions 2rd pages 255 o
274 on lewelling and stabiity.

3. Aadius. Soom Length, Soom Angle:
Tae bocrm length muss be krown. ard te
izd radias and boom angle mus: be detsr-
rmined exzcily and Krown throug e ent e
liftng pocess. An in-cab ioad irdiczion will
show these tree Hecaes o inlomration. bat
oriy atter e hosk is directhy owvsr e gl
ard tme cperabar must ko, raskar than 2s-
sume. thg! the comosker read™gs are cor-
recl. These birea cetails must b cowr
duanrg the 2lzning procass. Aol whle Foos-
Irg up Lo ok ke ik

4. Load ana Riggimg: Ths exac load weight
musl e kaow. irG adirg all of the orene and
rgging comzarears:s which are adaes ‘o hind
1he zwal we ghil. Tha czpasity chat meadir gs
lor gross weight musl maich selore any liftis
Tade.

“he rigging Farmwara mus have a suitablz
seleTy ‘actorioiha * 5. Dongl under any cir-
cuTsiaces, Lsa thes crane or-beard oed in-
gicalor cerpules o test 't a lozsd 1o
zetert ne an utkreeam w2igit Thisis g1 ur-
33 prackaos il widdales tha orane mang-
1ecivers opara: g quidzlicras ana also ANS:
B3:3-3.21.1 da bl

. Emviremmental Condifions: The plan
s1ould corsider thz esprecied wealbar cordi-
izns loryis hilsy andload s sty Condtans
“kat migit “mce @ postponzment sach as
wind. rain. theadersiorTs, srow. or Fog.
rdes. and camanls aound weles ae oon-
cares. Fan for 2oecuzie | ghiing far 1y nigat
aperatan.

& Qperator and Signalpersan: Ensue zhat
an exzecenced aparaiocr s al b2 oondros
durirg a criliczl lift. Al moveTernis rust be
smocin and Sow. The signe'pe~sar must
kress ke s grals.
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The cperalos and 5i27& SE7560 MuLE knoy
e segearass ol e Crans ard |2ad Tove-
mards s e b rooess Troey Toasthe
abiz 1 soreorur cale wik eilker kans £g-
qals 2o Fada ssmestifbz aislancs =
I et b3 sz the rard s grals cearly.

LiH Plan Checklist Exarmples

Savars hpes of planr ag chackiisl examp es
fo! 2o

They rzude:

Plgms Toaless Creckiisl - Tab's =42
Slernirg Checs 37 - Tasle =47

Crane Sel-w s LiLAaraiyss - Tabz =43
Crane Cepacy LY Aralysis - Tabe =49
Hzrdws e L Aralysss Beporl - Tab e =50
Zriizg LS Fan Persoarel Checkoist

- Takuz =21

L=t Zalca atar Fzom- ! ualrazen =167
Crar~e Hocsap - usiravor =123
Taiting Crane Hookus - Fastalizon =725

Higg g Sssbon SFae - Musliazor =105

e« Fiqz'ng Data Sea2e - Fusirgzzn =171
e

¢ CareSsrunsummary - | oastahs

OPERATIONS CRITICAL LIFT FLAN
Plan Canberils Chatas] #1

Dt riplion al Coimponess F na

Lrrtra LT TFarnrz Leza s

L—_L'E.st—:T:-:': -

AR et ik Sl

T E_z =z =z lvE -

ooy othztIzoe ImsmE smoA T3 lEDEI
oS ATEm

Tabwe =45 - Piars Comend Checd s Exa—=oia
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hecklist Examples

181

OPERATICHHS CRITCAL LIFT PLAK

Planning Checklist #2

¥ =yes, n'a= md appiicabla

Deserisdon o CoHmocnent ¥ . nla Deegalri piioen of Coompore ¥ inta
erw hzs 08 aeQr! ceEn o — TEnT WEs o o mecEnE cEloags 35 e
e ozaded Do als e weth T o . Fmresses? )
—aez wErmersbeenmwrstersd T e Hzs e Sy ST S35 8 Desn el 1o
RS SRS ETenE” o, et e ke fen 2o lantes totett” _
~dz = T g h;'d-.-..:.,t:--& r:._,J-:ne-_ n : "-:-s.,z:easﬁ..zjee-c-_g-' iz zelle
'_IE_':" '-‘-5'3-3"5"5 _ } WA cortdpubess nome AT
MrRlETE M T MENAE e s ; H:-fal'iJ;W‘w-E"'E».ﬂ'jﬂ'-;ﬂ’Eﬁ
SETaRel the Lo Ene T Do L Tre e TR :_ bhopesad s beer rsoedizd e sors o
Wee mEzceE recracrmer doeeyt T _HamEpE o JeEnlEnan bers sev : —
~owowas Tdeemn ed s Tmares or e - His & =g “arsweng boen seesisa i wirk
_-:'-i:]' S - (WU e L Eshes s spees? e
Fdus wis 2L AEd hais T ee Hz i 5 el 20ges e Tan 45 degroes Deen
-:::J:te—-:'-Et_:-a%:_'--_"EasJ.."gr —afeg” o a’-*:-ne-d Znc T2 ' ags o ohi s bep Peses
| & norarze ol the T T e e paow b repese baos doe o g ng ergfes?
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Crane Signals
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Crane Dperalional Aids A ‘miter & 2 evice that also monions ke

AMSI stanzars B35 was rvisedin 2H2
recoHyr ze 1ha new calegory of aparatiznal
- “or mishils crane equiament AR opara-
bozal 2d 5 a crene gccessoy thalis not e5-
sarlial fo- 2 norral MmoveTentss of
bcom g, swirging. and ika liting aparaiion.
Hosever g1 2pe-alicmal aiz wil prowise indo-
mat cn o the aparator corcamr ng the opara-
o process. Dependirg on e Sevice, il
may lake coninal ol a padizcar unctizn af ik
caeralion wien it se1ges 1he crare has
reachzd & certain zresed Em 29d may rol
sgley g2 bevend that limi.

Cperatoral aizs inciade: moom engls irdics-
har. soom hads? saud-off. ar- s bock sys-
tem, load ingicatar. raled cazacity irdicsior
1 32d momer: indicalor). ard ated capacity
iTten A1 ndcabar is a gessive dewie2 That
Mnoniters De speal C crars movem2nls ans:
wames he sperabor abals an owvedoad orun-
sale cordiion.

moaments. wiliwam ths aparaisr 3o an
Eppro&aching ursara oordibor bl wall 2 50
preveat B1e Srane mr £y mowsrent al
wil Zwersgsd it

“ha B3] 2 stanzarz -esuires any Srans 'wik
g rated cezaziby of 3 101s or mone b have a
“kxad indizator. rated capacity irdizatsr, o
rated capacity (oad; limoer. &1 sdsr crars
ozes nod require nskallaton ol the nzw coer-
gliznal @iz uriil the srang unzargoss Tod” -
calizn ar rezair. al 'wrich ime Ne noerabion
£ ds s10uld bs installzd.

Ths stgndard requres the manwactares of
the devize 1o include irfsmanien egarsing
e ozerat oral perametars jdes2s < oriy cag-
brachack the corerabars juzgermer: and war
ol ar apzreachirg uasale condzn. or doss
the dzyice sal g own lim#s), Tha stanadars
alss reques ths marufazhurzer o grosrdein-
fzrmator o he user aboul wha? lo g2~ he
dewrc2 is 10l waring praparty.
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Norfe: Sep pages JI851 amd JAZ far an
axdripla.

Made: Oparabicdtal Aids mpst be shecked
darly for proper funclioring. and st be
regqularty inspected and iested in acoor-
dance writh the manulaciurars
redqrirements,

Nafa: In e event thal e device read-
ings ot nol march the mackine chart rar-
ings. the chart verified waight ratings and
measyred radif shzl! dtzke precedence
orer e indicator readings.

Maora: ) is a covtitict wnih hhe manufachuer-
ars gericines and a viofation of the ANS!
B35 sfandard o use a fead indicaior as
& melhod to waigh & [oad.

Crane Introduction

Inzzneral ac-gme sdescroced s a siecs of
ezuig el 3t is dzsignes 7z hlk mova &rd
lend 8 -2z Trer2is e wey wds selsctor n
e sz al Sgezacment

Crane Inlrudu[:tinn_

Same of ihe oors deraliors be'se 56 2cing
“he crame capec v hor & se2cifc ohircane:
* The dimenstons ard weigid of ks o3d.

* Ths raximem Fradins and 1 e ghial

P e |

Ins ez

# Thewrzer anziyps ol s

CHEz- considerzliors o e carrer wdl
N a5s:

# Hcgw m:zh 2 e crane T 4,57 B

#  Set= grourd canailions

+ Hoad coedrtizas.

Crane Identification
A ceres shoalz hges ddenlilicalic plaes

an at remzwabs coToorerts. Tne oigte 0
qive Ik pgerirsnl of2miEt Zn conzeming
T3 pArlice ar crgne.

—or =afaly pumoses. a0 coemcansnls al-
Acred1o g crars CooT . oourtErs e it
etz v st bz vz IRat parize arcrars o7 Ths
dereas roel,
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Crane Types * LaHize zoom carrar moamed

Treqe ge numercus types of crams bzl
range irom smalle- capac™y mozile unils “or
Ightimdusiny. aptresglk Fgher capacity mes-
tileana crawler crates. Cranes are groaped
C sewsra gensrg sategoeeies. For each
categary there ara a qumzer 2f manutaci -
ars w1 varying tepes. it capacities, gnd
toom alachrams. Different types o hy-
drawic ganiry irg Jevices are also beoorm-
iNg Carman.
The general crane cateperies are:
* Teascoging Bom roagk lerain sranes
wiih 2 Tixed ar swing cab
* Teesconing boem camedeck cranes wilk
a lixed ar ratng boom
Te-escozing ixel boom pcx ard cary
Crang
Telescozing bozm all terrair. crans
Teleszoping boam carmar moanied
Telescopirg boam crawler moLnleds
Tslessopirg beam tnuck Towiked

= Labke zoom crawksr moonhes

* Labtics ootk rauntad kwes atlack-
rent

# Labkos boom carner., lawer adachmenl

* Labia oo caTies mourtsd with targ
reazk adacnment

0 Lato2 koo crawler moanied weh Fagey
1 attachimeand

Telescoping, Rotating Boorm

Carrydeck Crane 1
Capacities up to 2 tons

-
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Crane Types

- - ~,
Carrier Mourmed o
Lattice Boom

-
Crawler Mounted . —  — .
LaHice Baorm = =
Crane F———
—_
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Lattice Baoom Crane with
Tawer Akttachmenl

{ Caamier Mounted

o
e T e A

i l(

Sef-Erechirg
Truck Maunied
Tower Crane
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=
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Crawler Crane with
LuHirg Bocm and Jib

I Heawyy Lift Crane :
i. tRirger;
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Crane Types

|

Extended

Heawy Lif Syslem

-,

Trailing
aunke

Hearvy Lift Crare

I
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Site Preparation
Pror o ary ctars sel-upor orans hss27g.
‘e SrE Imcabom ATars .I“ zrans W B2
sat-up g+dor spe-aliry rast ke propetiy
preparsd. TH2 przest Enanesr. r307] sh-
secntzrier: 2o [oremar S0 r Sare DESSS
k= zpeqalar. vy Ildrr.ar"ehls:p:"-ara":nma
ray sie or erssre B1Et an exisirg sile s
sznislachory.
E = E:Erar-r 1ETS WILIR

. Barsfacicty aoness ozds
2 I° ~ec E-.$3:"J cylf Ger: room o errs

crars ard 5.

3. Lews e&~d corpacied Zroons for S25-Jp.
BSCEC aly Tme Crars ".n:-."1|r-;| arza ja sl
anz ys s 75k be ~eededl
Qs giirg locakor rusl be we cez- ol
any Tersees storag banzd o twines
2. zavedz el :-:!'aps-:"“rn ENSES-
Sive MEC™irs ard ‘oo weh
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Site Preparation
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12 IF IRz zrang 5
5

. Bozx o puals aocsss. 210 grea barr-

cedes arcuad Fie set-op aad itk area.

Salus zidhf argarrusthaveamare
21lezt of 38D oegres s g clzararge Be-
twveen e orane ssarierseizhl e+d ary
OoETac |,

. Kzap ! zasl g rir mum e dis-

“anse S any CoNedirES. 07 ersare e
iz 5 sral o dusag cpeaslin
Prowde zloc<oq o sapsarl boar wb e
e g gssemb zc 12 dizmEafenn.
Prowde ouigger bockng or mais or
<r 2k g 1o 529 gosurd cardilions

3 cpEtaie 014 SIrLciL e,
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Ground Conditions

The poung sondTicns must ke sailzble W
poerai2 g crare salely. The suraocz mest
Fave ercugh stab’ ity ard beanirg capacity 1o
suzpot all loads Transfamred 1o i by bie
crang. This incluzes the dead we'ght of be
TAcTine. the azd 1he riggirg. plas arcy
shock orimpact keds ard dyrarmic cardi-

NS such as swnging, hoistng. kwerng
anc Trayveling.

Llse extrevise caulio when foisiing be-
sl buildings [parfcufany hewly con-
strecled) wilh uncempacted backlifl,
ateng frenches wiifich could colfapse, ar
I areas wiene water rmains, sewer pipes,
F Sfeam fines may passibily anderrmine

iMe ot See ifusiration #1054,

Mader Compacted soil is mof az salid as e e o -
unaisfurmed soif. Se bl Ao E'H._

At Erpr e

Hetrabon H5% - Inosngected Soa
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Bearing Surface

Whenacranzg silson s beanag suraos <ex-
2035 warying pressurss capanding 01 he op-
erating so-ditons and area ol cperabon
[cuadnars;.

The ‘owesl pressare on the ground is simpey
the ktal weight ol the machira disinbabed
owss ik ertire area of olh rec<s or all ou:-
rgger -ass.

Mlast-alicn 2129 nofcates ke distibution =f
qround prassure when g crawler crane s
uses i diffareqt cuadrants. The greater the
density ol aols. e graates the pressee -
luslrazien S2H shaws a Toblecraie and the
weighl dishnbabor anzeér s oulrgoars.

_\HIH::‘"‘-\-\, _——__:a_
JoA e
S - I & 4 e
R P - Foo =i o5
R R - oo -
o - F N - - -
e ER ] - T = -
. - = 7 .
.- I jiniinis - —
- - —— e -
Ih= Sl T Do Thet T



238 MOBILE CRANES

[HJ
I)
IHJ
\ %H
IH\
/)

- -

o = == __?-rr L
- -_/// T
- -"'H-.___,-"-— - -

— — — — — —
—_ . —_— — JR-— o -
—_— D e _.. L ---_I -__l_l

Sex
-_l'_

N uosralos 230 - e Grou-d Prassone Pe s jDarroge ;)

L g a 285 aver T7e Cone” predi.ces lhe Tegrourdarsssare fmalnagcars sante
max TJM gaLtd ceanrg cessee.  Fs s highz- Ingr & crawler crane dus Iz lhe

Ihe -Tost dgrgsGus B0 H2N i maae a 1 smalls- iofz cagarg seface area of e
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e grou-d pressars. oy Edl e
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Outrigger Blocking Ses llusirazicns =201 and =202 1or examzles

Ary Hockirg ander tha oatiggerAoasshoald  <F 1cormect glosiing.
e at.ezsiib es tmes lEgetir geg Mgn he

‘lzal ¢ shinald be rigd 21d comp elel sap- \\ .
por e lzgl anea. Seeillstrabior 2251 — ul Sefrs
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Bearing Mals
Te mals 231 5e made 3 steEel or wpod. 2
oLyt stesl mess olfer mone ngadiny.
wWooder mmabks snow!n be coasrocles aof
Dzagias fir 2 oorslrect on g:ass orhes of
Equal quz &
Woodzn mats can oe consruslens af 2icnk.
le~ o owewaineT T Thes. Fzsa anz ko zd
27T LI°zrm ranE's T ary aasired w 121 and
lz~edh, Trabodis mi st gocomzlele v lhaaegh
Pe miEt b ersune s lnetimeers w o wasa
=i Gereraliy Tre mans vond te e Seel
vadz 272 sixlesn. MeesmySur Gr trite-tao
f=e' leniz.
TAe ocls shol d be oo ntsr %< 1278 Tl
<de hmbzrz 0 & rirale goliedirg ends.
sz llusira®or =203,

Bearing Mals

Sraskle gocess opEr Ics saodld be pro-

wilzd 1ear bz ends al ks Mats “2- 2855100

fnz1d 1z ses lusirgizn =203

It asl-27izn =204 "o cabas e cosilion of e

Craraon.re cezreg Tals. Thetrhe - oioc<-
glresdearg znzsoilbe racks Lz e

EEI:ZJrsd hs e ma:s_

MNuote: If there is any doubl about the sta-

bility of the grouad on your jobsife, oo

sult & soil professiorar,
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Bearimg Maf Conrsiriciion

< Wl 5L T2 oroer T T Dt Crmw e T

— A
- E = | ‘— = -5 — — A — r.
I Ts =
moOERR gt
g > —s=_ =T
13—
__mm o h — 5 = - = W
—n 4

—— ———f == &

ﬁ_- : :=- , — = T

IDe=rrio- #20 - Doresmocton of Beating s
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Bearing Mats
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_MOBILE CRANES Crane Assemblyf8ooms -

Crane Set-up and Assemhly- A z2Cond Srang rust be used o lift the crane
Whner sattng up a cane for use. sevsgrg'  house oriz the cerigge whan “he crane ar-
eps muast ke fnllowed: rives 01 572 comp'ately broker down.

1. Tae Qceratar Maruzl and the Sereoe
Manual for that parcilar crane must ba
avarabe for refereros.

¢. The manuiacturers 2ssembly procedune

sagJence musi be follewed.

A Crane cormpensats Mmust B2 v &1 en-

damazed concdton.

The crare logbook “2r inspacior 1esls.

"epairs. #02. rusl ke gvailzsle.

3. Trecraremusibeinscected crins{oLse.

[

da

Rigging up a Crane

The Aclow ng insinclions for crans 2s56m-
Bh 2paly. 1 geners . 1o mrany broes o
crawlzsr cranes. althooglb thea will be sore
ciflerenzes with vaqious ranJsfactures znd
mdels.

1. Ali-kggedslingasseroly madaiar each
Crane pe is nemaiby uses 1o ckis sf

2. Fasition lhe hause o1 the carizge and al-

I23F as par mawlzcturer s spacifications.

Of-ozd 1he courszrwe ght. bocm sac-

Tiens ard load block.

4. Irsizl the ow?ngger boxes on te carrar
rrautted crgnes berore msarding eiker
the Doorm seclions or the counterweigat.
sae jlustalon =205,

[




244 MOBILE CRAHES ___ Crane Assembly/Booms

Boom desiglialion Tooavod cooT zamzge. dooral age chan
hiocs archokes wirg roze s ngs s il boom
secions. oreck e mEac i Ec e maal
“arihe arcper Agging srocedure. P possbs
152 SerTTEND S NSE.

“ne saT:z boosm rslaalca procedure
chzald be L==c lor botm crawler ans s
ceraes wilh e exssahion Fatk I« Cemes
musl erast booms wabh ali cLirgosrs -
tennead ard =2l
SBasic Boom Instalfation

Liffirg Boamr Seclions Pir Me boom le secifor @ e maseine
Reeys ke 2oz’ ebstwser ks imasrars Zaler
Ez awdpastaibe 0PE lal secisn eats
szeitiisTalior =207

B ueEradon w207 - Boem Ta sl 2 her

FliclEion #2068 - Lil g a Boom Sacio
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MOBILE CRANES

‘

Crane AssemblyiCounterweights

T T ET T (4 rrrET |
245

If tra countarwerghlis 1ol or the crane oriae
1o boom nstallation. connect The boor Sia
seciion to1ka kil secticn In complet2 [he ba-
51 boom, Folaw e boam asssmhbly proce-
aura 10 Zeress el s sacton,

Courdenweaighi Insfalaior

Thne coun zrwesqhl is attached 2o1hs crane 1o

affset or balanca the wsigh' of t1e coom 2nd

“he losd be ng *ed.

Mote: ff shouid be comnecled prior o the

instalation of the commiete boom.

A caurlemweghl ray be o-azed from., ar

loaded orsza radroad car or Rated ruck b

1B oo Srane. Cranes can litt their gwn cown-

tarws ghd (hlawing manu’aci, ers recam-

metdzticns) if e folowing mesuiremets

ama el

* Firm lgwsl groandg.

*  Ganiry musl be fliy exznoed.

¢ Fou-paisof kadline mast te reeves an
# basc coom

Sat Ihe courismweighl on Bargaood block-
iIrg. as nillusmrabion #2704,

T.
- Eawerer - R
" B o _raees T
e el R T

B urshration F30E - Consrdermesighn Blocki~g

Take 12 slack ou: of the bzam suspensicn
an2 backhinges. Skealy kaer the bzom gan-
e boomdesmunbl b2 back legs are ir po-
stien b atach b the countarwsighi. then pie.
see lastalon =209,



Boom o Lalil tne boom s &l apoioa Tale
307 trer oo sala ite ryre T ez aired
wi&ghl a5 s catedinTre rarafactarees -
gTuck InE. =210

Blastabon w270 - Coulerme oht Lo g

Crane Assembly/Counterwmaights

vawdy bacrouz ar iFs oouttsrye gl siar
ocsTanooe oo wrecked 'z e orane, sesdl-

L:slrss on =217

I usalo- #2017 - Coomersa gl Co-ec'ed lo Gech

Cowmlerweight Remowal
Torsrovelhssoarigmae g e rsie abor
arcoes e sholld be slizved Inoeveiss
ager
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Crane Assembly/Booms

Complete Boom Assembly

The remainzer ol (e oo secfors ce be
adced gtter the ccumersaizht netallaton
Assambea e boor wik tke shot meawy
sactns dose o the il

Kesp e pendam lings bahind the booT ses-
tans beng conectad.

Assembls the rest of k2 booT on ks
grourdd. B sare o hock ap the ooom iz o
pratac; the shagve gquands.

Lay oud “he oo seclions on zlockirg. inths
order szeslied by ke crare manLal. es ad-
czled in lluslrazon =212.

Il we—athos F2: 2 - Soom Layomd

Pui ne sec:ans iogedhar ang lire spika Lo-
perpiroles. 1zanthe 02 pins, s ng cotter
oirs as reiairars. as nillustraing S213.

Tst gt 213 - Soom “op Fins

Boom uz slghily ard :nslal the cottom pins
wkan e connesing caints line up. as idre
caled inillustrabior =212,

I ri 1 rir i
247



248 MOBILE CHAMES Crane Assembly/Hooms
Boorm dosn oabs Fockirg Ll ne gerdasnks Mpfe,: Pir e pendanls rorr the ganbry to

are slac<. asing cales » ClLsraton =205 1ha boom section pendanids fagefiar, The
- boom pendaants musf be a matched sel io
T, prevent boom twisting, and they shouwld
s be fashed o fhe boom sections when

dismanriling.

zeyve he lzad blocs altsr cocrur Lp
sighvly. see il astaion =217,

ILustes-on 216 - Fered2 -] _na2g FesmocSonas

Lannen s perdams o e oo uo
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Crane AssemblyBooms 249

StowTy raisa e boom srhadhly in one
Crhtiinuous Y To osecrease the weighi
o the boom, revt oot dhe forst fine keep-
ing the block av e ground, as indfesfed
in ilustraitor #2798, A second crame is of-
fen needed to Kt fhe boom Lo o e
growand.

e
e

1) —:
1l

,.
+
pe

1 sdration 318 - Faisng e Boom

Boorr Fins

A ps shoukd e positiored with the cotiar
pins or he ousye of b2 zoom. The boom
saclions shou'a go begelher reasonssy
EASLY .

The pirts shoofd be instatied so Mey can
be removed from fhe suwiside. The migger
should mewer have fo cimb amder the
boom to femowre any puins, see Musiralion

Hrin
%

-\\_‘—‘k““\
ff*”ff’I?

‘_‘—_\1——1

Fhestratoe £711 - Sooer Firs on O

Node: Same boon types are dasigned so
thal the pins are installed from the ouwr-
side. Avoid pendant line snag. Use ex-
treme caufion whert dismantlirmg tis ype
oF BT,



250 MOBILE CRANES Dismanlling Boom Seclions

Dismantling Boom Seclions
Lowsr the cooT arilil e ~orzerig wi e
aeeund  grraeyz: oand rernowss Btz Icad

l}..r:s. s2e 1 astahon =220 _ - "/,_-————\
—E ::@?. : R
iaaa‘%::ﬁe% - e z

\ ‘-—%ﬁ"‘—-—. ] ]
Y i I stmgtia w321 - Bez o eeli=o Mencent Lisex

LIt

=B S e
—L== - - PSS Joom sps grty ard rErmove 0 ohear oS
- : - |hz secizaz ab2as 2 lne serde s s2eil-
sz on =227
1L siralios =23 - Ferma o35 e Socas

MNaofe: An impordanrl poind o remerber in h

dismaniiing crare asm sections is to re- =

move e belom pins first after relocal- T

fng the pendartt lines. —E eI n OO *1{5:,_
Fzzs1hs coo it o o hizee mg Lt e pea- ) T

dards arg slzo<. Trer mows Ihe perniarss
hack rz “adnsr e e cemt ever lengin al-
tovzdd -0 ivE crans mEaal £2e nasiElon
=32
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_ Dismantling Boom Sections

251

Make surs bal every section s sLpporied.
1hsn Izser cnlo Bosking. Remose e apper
gins an the sectiens akezs of ite peadants.
4z 1 lusirascn 3223,

Caulion: Do not climbk vnder the boom o
revmove ping. Use # farmg bar fo knock the
pins owd if insialted with the coidter pins on
Iha inside.

T1e sections can iben e ernzwsd and
loaded “z- sranspan. sze illast-alion =224,

- o o ; =
: o x -

L pctratios F221 - Seamipn Saperarson

Nola: If crame booms are iransparfed on a
fradler. vse extrerme caution when bying
down. Do nod pull a Mgkt chain across fine
Doom cords 25 Hie fension amd move-
mel will dend the choras, Secure fine
boom to the irgifer by ersing the badmr pin
antachment painis.



252 MOBILE CRANES Boom Inspeclion'Damage
Baom InspeclicnTamage

Boems srou’d B2 rrocughiy speclea or 3 AT v e
sl bass Seeillsstralion =235z yp cal

T e it ~l=
AspEcic poals f:ﬁ

Nurstale- =522 - Boom Bisoeches Foars ) - r
Ezom zmamege <21 lake the larr of cer:
ard ar aznled onods ard 1E3 1G5, OF Sr2css ' —
“rom overnsds and Taial fabgue. Ses ot s

sralines =208, =227

mralars =208, =227 A — e




feal ireatrment, and use a welder certified
to the proper procedure.

L= 1L+ rrerenrr e 10000 e 111
_MOEILE CRAMNES __ Boom Repair L 253
Boorr Reparr
Lise exiremme cauiion when attempling st Svon Seww  qp Feec Sorsw
Door reparr. Contact e crane maandfac- ATsg -3
furer a2l falfow their procedirre., et
Wren retaving damages acirgs. oL ina f 1
mannes wiaich will preverd neat reasfar =
the chords. See illLsirzlion =226 Fhesirztior #2727 - Rectacng Lacings
Crs =5 ‘:_:.rl:l:; =
s AEER 5
B or - - _— ek A
- il PR T ek st
e - W3 =g e "EE';“:’E:""M
_.:% — Ma" e =
- pe—piay ~ =i ] n 3
Wustration 4226 - Car: Lacings Wi Care i, e
Py P
.-'"-.-:' fl:l'm-l .-"'-. -}
i o
When welding fr 3 replacement seclion. .S _.{f{? R
follow Me manufacfuvers recommenda-  fercs <o o T e
foves on replacement parts, wetding rods, L FpEdmaiectaee #



254 MOBILE CRANES
Gantry

The zimess 13 o ":’ 271 T0LENTg SYLTpImEn
..r n ke gaaby is w3ed 0 s rgbest pos-
Trs gwes lomges “g a1z added saleay
‘al:“"s frcenrrrel Yeoee e orang & hil-
iz £ e he gariy TasiEwaks b oo s
nizest pasilon. sg2 lluswal or =231,

l:-:_-'—-'_.___:._::\__-- -\-H_H_H""-\-\.,_\_\_H_\H E._d_ -
_---'-__ —
—— ——
" —— -~ k-
" W
—"
n =
e .
— -
. "~
= e

= - —_ =
e —_— e
_— — e - — e

- —_— —— L] F— - = — —

lops)glioas =231 - Cr2rex Gy

GantryiJibs

Jibs

AR os T o saxiaty ToTre T oTay vary T
‘enzTr ascon2ir 3 ik s cepaciky ol e crar 2
ardre benzes Lz The pk car bz Lssd as
a ghz 3hl 2xsanscn b2 e ma 1 ooem. or at
ar ang < olfsstiolemEankzom. Alab ol
ey Tamsatewworsirg azds o1k hatthe
ararsorats 25SETIS £ VA E L0 E1w T e
Crare.

ez oproduess a 'EE z- clearaqce Ta-
bveen iz fanvacs eoge 27 ka2 bzoT anz e
-0 oo Trs e Lss ,;I = pomzmachos Sor
a'zzern 'oads cevons e coles cer reler of
L ang 3ruciues

Tr-ﬂ- ‘boomnic e SLige yasagelreol
PR "-:p“ wilia Taxim.TospsEs yaphizths
crzaesraitglore s s rs

C

{t]



MOEBEILE CRANES o !ibs.n'hssemhl'gr_ B 255
JibsiAssembhy Asserrhls a wrap-arcurd cerdant by ur-
I' recessany. toh the jib adaphor i Fie boom nag - thrzugh lhe ib Hock shzave ard cor-
bz=fmra ED_"II-I":'I:F.-I"IQ 1Fa ||t| A FIapor s usy- (R rno it _I:ll- EE!.I:',-"l siTe of -_hE_ _itl ;l-E-rld-ﬂ.l-ll.
& ¥ Lsed o1ly on & hammehead crane. gdgstar. Pir the hzihe zoom iz ABacn ke

Assemiale ard pin e jin sectors fogether  DACksSay lires lodre iz mas: and raise tte
before cornecting ary tar o lhe jib s ke masi. TEa zackstay lines Tay bz adacea a
Boon. see i ustralion =232, ¥aA2s OSHIZNS an he S0om.

—— -t Bsm fhers

ZzschanE T nd Fooeeres

ST ATaTer

EusTHar FIL -0 Assarhby



256 MOBILE CRANES  JibstAssembly

Iz dislaros iz Ihs p-bas<slay neotntse-
o o= e beoT conbreusl bs ecamiocr
g rez'er thian e lengak 27 the b,

==

Set e 7 orfisel 33 g.owels oy e crars
.—_1|r;| sh-zel. Coiltreextarozeard ashtta
Tra Dasr.
J o oifast s usuaily 2 owakis o g3 Fom ks
cehar teciTme CoDT 382 JshEton =253
Finchs lzad irz L2 ke bzome-rosge the ik
mas; sneave &rd o g sTesve.
For pptiotiem iy pendanf foads. the fib
backsiay pemdants and fhe jib foresiay
pendanis sfiould be of equal lengiis, or
ke jib backsfay pendanis should be
langer.
Wine2a 2 selesFedoribe cosr Balis ol
n Jse thzworEirg.osd o reboommasl 2
fesJreninaccorzarcs K IF e cate man-
fecdurarsirstiract2ns o g ow loribs vegat
e ) - anz ock

| T ol ) O

e e
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_MOBILE CRANES L Jibs
Jibis (sTowed amd sTored}

Josihatae nof zeirg vsad may ba giraes 1o
“he base sechion of the Crang coom |sowed).
Se2 illustratior =234, Aaoib2r cplion is o
carry b1e jiz an the crare dsck [s1omes).

The weqghd o' 3 slowed jic will
nomralty Fave 1o bz oonsidenad
for calcalating crzre lifing

capaciy. Hwdrau'ic Soom

Ty




258 MOBILE CRANES

Jit Capacity

Dy mat operate asing dhe boom hoist amd
jith simuliameously wrless the crame has
been designed for ihis movemenl .

J'b capac e 2ecrzasss 2% lhe hoazortalar-
nie zners. Th's cem ke Zue lo & changrg

Jdibs

ST T RE

TS

BuslEEon =355 - Capasin Ded _zfior oo Bnc— Bl

1 luss—aon =25 - Capac oy Jecwe on jbows: J b A=g 8]

Mode: Alljibs shall have pesilive 5iops &
prevertt thelr moverneni if more than 5°
abowe Mha sitaighi line of the jib and boarm:
onR sewtvellionad tppe booms. Use af wire
rope fype belly stings does not consklute
covnpliance Wil Hs rana,



L
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I A |

_MOBILE CRANES

Jib as Beom Extension

Tre ik musi nod be used as 3 aorral boam
2znsion. The capacty of a boom and b
combirabion wil ze oconsiderably less ikan
That ol & boom of equa engin.

(

dibs

[ T N T I A I
258

IFt1e b is ased as shown niluskatcn 235
12 capecty crad Tast be reed wsing 1he ap-
slicgale tooT ‘angin plus 1he attachsed jib
Tne le'm “beom kngth™ in she kea chat
deas Aol inzlude 1hs b
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Crane Wire Rope Salety Factors
Th= n"'n T W2 rCE Ta3r.ig

asa
LB FriglH

i

Wire Rope Safely Factors

Nao#e: Slings and olher mgging atfach-
anis kave a ¥ o 1 for higher] warking

155781y ‘goesce] for creres are szesnisd by foad Fmil o compensale for general
A%51 3303, SHA -925 550B2. SAEJE5E,  rowgh usage (see Seclion Cmel.
ard C5A 2130 Seailllalrator =239,
Crzres may be casic ez wit rgrer salety
“H0TC TS Gw CUSIOT 7 rEJUEsT.
.?f =
- i s Sis— Ez- 4 1.:?_:/
S EEiT =TS - 1.:_;-—-—
e =2 '-_ﬁ::I-:"F ST o | _-‘.
= =g

e
--_::- :-'_"_E_'- _ ff____ﬂ_'_,_,—'—'-'_ﬂ-'_\_'__ __-_:l- i
i? . _ - -t T —_ T

—— - - - - - h __'- 3 .
— a-—‘:—;—__,-——]——%_ -—f"_)) — T —_— ) |
- T — —TT T KT
e " L. = o

Il.cirslon =259 - Ba ~ LT 2 Foes S<efp Farsors ME@atg TIZT Tro— =ItITTiz
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_ Reeving Load Blocks

N T I O O - I I I

Reeving Load Blocks

“he boom tp sheaves should be symimezt-
Sa iy reeved 0 awsid 2arsionz! load ng. This
soours wherever the main aoist ine is
reeesd 13 gne siae af the boom tp,

2

B ]
e L o ]
bR -l o

'
e
- '.u- -

o

Ihesirecion £259] - Econr Tie: Bzewirka

e Sooe (e

 WIRONG

ELrsireto™ +241 - Boora Twds]

Eccentric Hegwing

Examples of eocentric reaving ca asirg boarm
Pwising are skawn in illustrabors =249 ard
=242,

FARTIAG

Mustrabon F243 - Salenoed ane Lubad-
anoes deed Comparcson



262 MOBILE CHANES _Reeving Load Blocks _

Symmatrical Reaying Aeeving Examas
Flast=tizns =244 - =250 show gxamizes oF

G zingte ira sssv g Tre sl T ne musl -an
svpcal crgme huock reev 1a.

o~ ane cfoepoeries shecves Jra T ail zare
izt IRz reoe Tuzsl e dsir sules of 220

5 dele s~arz reload, Szeillusratar =243 T
P —_— _
== = = = e = - = N __:::'—"-.,_ — T i
i
_____ - o
—\.P -
- T - - N z PARTS
R
- jep— _ = — = - T -
B TEEET e £ .z
L] 1-» '_-'-E_-J.
_ o e

Al chesla- w28 - Pan Seer g
st el =T - SpToTeirica Rasec
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- et
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o
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T Temieme:
0 i L o zes

Fhrstretion FE 45 - Th ez Fart Reevizg

_ _ Reeving Load Blocks _
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__ Outof-Level Cranes

Qut-of-Level Cranes

Ewery crang mus:be sat-up a5 pedectiy lzvel
A% pass ale babare g 1y hzist no operalion se-
qirs. Cpeqalirg a crane al-leve! 221 crezle
operalirg problzms. or causa siractaraiozme
age. sither o’ whchgan resu—ir anassisani.
Mos1 salety stardzerds ard regulaticns nd-
cale a maamim 1°= of grade for z creae ko
operats cab-ol-lavel. Howsver every crare
manu*ectunar dasigns ard rales each crene
1o che comzary criteriz, ang some beoes of
crar€es musT oZerabe whhin 27 : af eve’ 1o
reest [Re lad chart tumbszers.

Crinctier words. a crane must ke w=kin 12
ol ievel. un'ass slzlea olFarwise oy the zar-
boular crane Tanafactemer.

ANSEASME shales ke degrae ol ‘evel as a
percentage of gate. This means Falir 3
Korzcntalwergth oF 1007zel (1200 achesl. a
drow of 1°2ak (12 inches) s egaz'ts 15 [see
illusiratizn =257

side-lpaz

I N U I O R A O |
_ 269

e T L _.'}_1-_"
N
AT 2331_—_-:.:':.%;}:': s -

Ebrsirzime F351 — 1%, rd Grads

Cn & £8 nch crane resakannirg. 17 - is equal
10 48 inckes (lass har 1.2 irch), aad 25
widld be 2£ ches lless thar i ach)
cF-avel

A crane al is cpetalirg 1%. gi- ave' will
ne boom. Tha exien® of
side-lcading will degerd on e ooom kng:h.
boom @ngle ana 1he operatng radas. See
tab e £53.

Made: Ca mof covtfuse percentage of grade
for slope measurement) with degrea mea-
suremenl. They are mol the same. When
reasuning in degrees, 1% off fevalon a 48
fmef ving would be 577 degreas (shightly
aver % degreal
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Capaciby Los1 When
Crane Qul ol Level By

Baom Lenglh
and Racius

- - -
-

_ = A
TFo B, TG == 3t
- =zmRFac Ll
ST 2T 5-- "S- o=
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Testalicn FES] ~ Croarse Lasefi=g st & Lessed

Wines lgvel g, check e lewal frord-1o-bacs:
anea sids-o-sde. e rotazs 1hs oo DS oe-
gress and chec« agan. | ma<ing a szries of
725, recreck the leval of 1Fe crase
pendically.

Crr

Afizr kvelng ne crang -aiss the boar ‘aits
nichnesl anp e and lowzr the whip ne With a
sTall compac: kkaz 1 all quadrands ez,
=de. ard ¢omers). the ime should lig in the
dead cersar of the boom, With a crane 1% off
level. gnd t1e boarm tiz 0 faed nigh, tha
whip ling waoulsd ze aboul 12 iaz9ss
off-centzr. See illLsiraton =254,

O pat ase this method if it is wirdy,

| Fastratioer #2534 — Letved kg wich the Wh p Lirs:
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Crane Stability Tre zctzal sizziliy 17op ~g esislarczi o7 a
& ~rane LSas “he pover o s hoss ag appa-  O7ANE s Dases onlhe aver ontocoie SeE -
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Crane Slability

Cf i Lr L0 e [ EL LT ETT LT [ITC

259

Crane Sighilify (Crawler)

Sue 0 ke cemhgue-akon of 2 crawlsr crang
witnits cender ol grav iy JC 5° G a'moslar the
canler pn. ihe C al 453 changes vary itle as
re crare rofaies.

Tra£ s Slzhe
e D
_..i-.'u'E:I'E-E?E'
= G

“ram A
Lesrzge

Nastrrbion FE5T - Thppang Jods Dever Hree Sioke

The tppng &xis of a crawler crane is at the
carler <f dg -rack on g size it | lusiason
=gaT:. Tne awerags ca&n be irceased on
SoMe oranes by exiend:g ths fracks. The
Lppng axis is thropgh e dameszr af the
drva or dles sprockeat when 1€irg ceasr the
Frars or rear lillusirator 228380,

Ihedrateon 25K - Tippang Los ower e Fooe
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Crane Stabitify fMobite)

O mrosi rbbeyr tred mebile eranes, tha O
of G of e vnit changes dramahically as
the boom swings framr dhe rear, fo the
side. e owver ife front

dralfovaerrargs-resorbiezCod G s
well oack 27 me IpZ 1z gwa. seeillesirazar
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Swirging the beom over the frar: saifts e O Note: When iifing owar the front, ihe cab

cf G dangenusy Coss 1o the HpEEng axis. ang ireck frond drivedrain are hamging

sea illuslraten =261, owar tfae front crriggers hereby soding
fevarage lo that cawrsed by the oad.

EE S see
e isFo s
e T e &g ceane stability is bassd on he leverage
siaciple. fne ryg'2 tsat woud &poiv Cor
¥ crans-load balarce is 2qual everage: Faw-
swer il e srans is o 19 e Cad withoat tp-
T ping and wilh 2 sJitabe salety Magin. e

o N srang levarage mLsi be grealer than -he load

P A ~ lzvarage.
A s

| Lsbration 3251 - T ppdang Aogs Jher e S
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rane Stability Factor

Cranes ooerate or a safaby {acior <o avo
Fpping. The maumum rales capacity o a
crgne is a pecanta]e ol -1e lzad that woulz
tp e crane.

Tabtle =34 ard illastrazian =223 show iF2 rat-
ing cercsnlagas e el by ANS. B3 5

CAPACITY CHART RATING
EASED ON PERCENTAGE OF TIPFING

TYPE OF CRAHE FERLENTAGE
LR T 58~
RN ERE I
LA ST ST ane TTRER

A TR s s

o e T
CZAMIES A TN TR M E

o s =R

Check por crane - abore peroanbges not used
by el marafacturers

SRR SR SRS 1A

:Fﬁl- - :

Tabde #51 - Tipgeng Fefcealagas

Mrerion 3260 - Crane Sabi e S acors
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Intermediate Position Outriggers

op art bz alodoclios of oranss desigrad
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aled zl me 07 - exle~sG
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SXENSOT NI AETarge £z sacLalyie 2l -
Ao, Tz rormally spaect 2z Rat all L
GETS Ce ='=‘=='1:-3|:I IF= sa~e.
Tremajciby o8 c-aes g2 253 40°-
cirg ey exrer" 2 osliggens. Povever
Tt g var 23 « 2k dilerars rar Lactars s

v omE 507 2rd 07 - oostis

E‘

C
el [T

Crane Stability Faclor

Tipphing Rahing Formarla
A o al eslazlisked oy be S0 lera-
toral Sle-dzds Orgzrazahom car be ased
Lz detsmira e lip2irsg sgirg & 22%: and
J7z. The losraia 5 0w irg sdsd inomary
Teme lead cha-is |f s
Tipz'r Laad — 01w load Faster = 1,25
To gzt lng 2ed facior, ire “omil s lakes Ine
ocozxrvne3hl ars the lzagirs considers on,
Tne rezailirg “z:mw a 2opig rel g will be
E55 Wrar a5 or 75%: as lhs cgrenldl
corsdeel Y JuDae” i The calizzens ~al

f_i||j. exlended.

Computerized Load ndicators

Nole: A Load nadicator, Rated Capacity
indicatar. or Rated Capacify Liméifer mast
be inslaited o arp crane with a mraximam
rated capacity of 2 lons o mpre Lo warne
rthe operefor both viswvally and auadiby
whiem tha crane is [ifting beyond & preser
eapacity. The sysfem sanses an averload
and canr fock aut fiva hadst canfrof,
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Note: These devices are an aid omly. Ver-
ified Joad chart weight rahimgs and mea-
sured radic take precedence owver e
indicatar readings.

A wariste al ¥zret yoes oF ingicakors arg
availzcle as an atter mar«st e [or o'der
model crares. a21d they ame usaally a stare
dzd fegiure on cew cran2s. Ingereral iems
the devise car perform the following
Faresticns:

* [usplay boom angls

Csptay boom lenglk

Crsoday load radias

Csplay brom lip height

C spday mex mum parmissikle load

C splay echaal lifhsd we ghd

C splay exproacine tworblzock soadiion

Nore: Load mdicator Safely Hazard

The properise of these devices is 4 mager
step forward it jordr Iiffirng safedy. However
rharr wse has also created an anexpected
sargly problem. Thal problem s fhe use
of a ad indicaler as a method of kest
weighimg & load. This dse of the comper-
erized spstev is in direcl conflicl with hhe
crane manofaciurers’ insinrctions, -
cators mast oty be sed o check The
weight of a prewioirsly caloeated losd
weight The efectranie squipmen! s in-
lended strictly as an opearator aid, and is
ROl maanl o epace crame foad chards
and operating evsiruclions. The vse of
These devices fo test weigh uriknown
Joads is & viofation of ANS BR5-3.2.1.7

faNyeh



276 MOBILE CRANES

Load Shape Factors

ATCE CrEMe CAQACTES Y8 Dased
bsse [zolams:
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2. Statilit
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Load Shape
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Lopd Shape & Lift Radius

Tra lozd rad .= is e nesizor7al 2 sance
Tassrsd Tom e Shabos SEnle T Dte
Zrane mani g B la e ke wosk abie
ke ooom s ardes 28D

The cad-zgics wil irceass whe=ths o231 5
Hled oF tFe groard cus oo zecdant hee
stelcs zrd or g2fecion of Fie oo™ ard
mMesni~e. See lluarator =284,

Lead Shape Faclors
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Structural Failure Cranes lhat rave pesn cveroadad on previ
A straciural failure does nol recassarly  Ows liftshavs had catast-ophis sincture Fai-
reesn an irmediake fractare. urz on narral, sa'e lits. Some of the Tars

: ; comTe failure poinis are shown ir 1 usre-
hor =267,
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Boom Strevmahh and Weakness

8 Zrane ZooMm s e IS Estengeslposton 1
ngar ve=cal 13 Tre comoess:sa o1 e
boom Sces 1ol ceuseil mbeEnz ust iz ale
rvEr argie. Szei oastalins =238,
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Boom Strength™Veakness

Yhen a coveartong abkos soom or b s
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[
Boom Strength™eakness

S O A N O
281

Boom Strength and Weakness
Lattice Bomwn

Boor comzression is a Tajor cause ol 1g1-
ure. As lhe baom sags 102 Ine ol cempres-
sxnis betwaen 1hs boar tiz a1d Ee oot Qi
Tne boam 12 s when it cannct take the com-
nressian factor. Sea illustration =70

Rrsiadicn r2M0 - Boom Compiesseon ans Soending

Fany cranes with extemzly kng booms
“len reed ass siance by anctiercrans i A
1R ZooT o1 7he grourd. 1he serdeat “ne pull
& oo peal. ard winen osmbEned with boor
33 can resull in boom farurs.

Hydrawlic Boonts

When a bvdrealiz crare zoom islowared 1o a
dangenous saitt. Le beomitip wil bend dae
12 the lzad levarage. This preblem s rat as
cemmen at a hicher (.Fing a1gke as muck o
“he boom lead is supaorsd by the Rydraulc
boom Cpinzars. Sesa illLsirabor 231

A Eg- AnTes
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&uadrants of Operation
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Carmer mountesd Jaitice boom
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Raugh Terrain Cranes
Fouzh ieTan crans capaotas are graglly
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Crawler Cranes
Crawlers Qwer the Side
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Crawler Cranes
Crawlars Over the End
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Swing Area Prolection
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Actual vs Effen:lnre Luad Weigih!
Lirder nomzl corditions anvthag hanging
baloey thaboom tipis zonsiderzd load. Winen
1h2 mainload bizcis being used *conosting.
andihe ibis erecisd, he effactoa wesghl of
ira b may ve cakuialed higher skar ils ac-
‘Lal weicht

Btz se Cf _soerage
ThE EReree g
il by ~S i

Hg e*T-" T=

INietrarton £250 - ERactye o5 Aactsad il

This can apply to aitter latiice or hydrau-
Iic booms {see Wustration $288). Crane
manutachurers use oifferent methods of
calcilaitmg the jih weighl.

When the marr block s being wsed amd
e jib iz stowad on fhe boom its effecive
wighl may be fess than its actuval weight.

Check ite foad charf data carefully.

T —Ters the 5o
l:“':-.:r.'.-s:: Tt soes
Az Lowe Thee T

Aoia Vag

I O O O A A A O A A
Actual vs Effeclive Load Weight 289
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Load on Sooh

vETy Crar 2 has sreciic roles ot ks ooom
z~d iz madeap. bowese il cé7 be saley as-
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Load Or Jib The mz 1 kas bock 2ad hosk as wallas the

Thelozd on the ik willbe the waight hanging ~ M& 0 kadling is incuzed as 12ad ar most jis

balnw e jio T, Tris w !l be the gclual load,  Cakulations.

e slings 21driggirg companenls. the heas- it must be gmphasized that the crane

gche ball 23d hools. plus Lhe jib ing (o1 Most manuvfacivrers marual and foad chard

craresn. data must be sfudied o obdain He spe-
cific foad details.
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Mot and Gross Load

Ty bermss 0@ L3820 C2semirg ns azd be-
nglifted oy 2 crars. Mel lsazs e gl o
ra ghizes baing Fed. Sross loadas s el
QAT EUS 2 L30T CITpSetTs. Tonds.
clocks wirg opg. elc. Gos5s SEX 577 ILT-
cer . Jsez yrar checs 1g e lsad ciars. Ses
1 -astralins =283,

B cirelizmy aFfs - Goorss =ed Mee” Loas

MNet and Gross

Mol arhd Gross Capacity
Twot2mis g9 3'S0 L320 SINZEN T Crans
cEcasty. Gross cananly s T7e nel cesasily
shug al gfec mments. ILSIrg CoMoorants
skocks. Fooss, <hi

Met capacity is the Joad weighi He crane
can [ift safely, Gross cagacify is e num-
b shiawst ot the crane faad chart, Sea il
Jurstraito w264,

E' st A 7FL - Goss &~ Y=l Cepacty
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Stalic and Dynamic Load 293

Stafic and Dyramie Load

Whan the 922 an acrane s suszerded ina
man-mcsong sihuzhiza b s called ke stalc
lzad.

YerenMelzadbegisinomove exira siressis
imposedar -Fe crane. This could be caused
b4y hoishing. lowarirg 21d stzophg. < rapid
swWIng caus g ihe load ratiug W irceasa. A
sudden hE o 5103 5 caled imzacl osdirg
and shcul be avoiled. &3 il can 2asile -
cragsa 1ha |zad by Lo 22 30%= ar Tars Ex-
Trams impact uading car erssurste 1 or
Tare.

Ses i usimacn #2B3 for a1 exaorple of a
Fatic anz dymamic oac.

1

~ STATIC LCAD
5 e Eoem L
W ERELOE T
i
L
DY RARIC LOAD N
s Z= asd By Somoe el -
Log oo
b e
TATAL LOALL
e lranelz Sos T

S _|mc - OhmaTis s
B siradion FZES - Satc andt Dhaeric Lead
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Meceassity of Load Charts
Te zao -:*ue PIouvsTTE TANIMIL T CEnasily

z'e *nr .JI'EI:GI" hz ab loarEpeel
aran coorscty is chicz ot trase C'atitg
4. and 1o e sxie coetalins oiibs ceral
mz~afactL-grs poacs e cazalily
chads aread oy E::E;“':.r: ooENDE o e
crEne car ey snzald Ze 20arrenara not

S Tows

W N

Load Charfs vs Load Mnaicalors

Llazarr teseo oz, soeczaliy Lzas L'o-
e~ 1o calars. &rd Cesashy L 205 Fave
TFker aXFy some of e od S oans =
oractoes. Hovsver, aocdenls mszpen. 2

sl aiwdys or ce3ssns ITET 5T0L d nEE
CEET a-.--:::z-:l. SNy DCEfEI0 e g o7
JLEsSACoREdEs Q- recera 3ootalshl

: WETI LT IVEr ZED

H 1 - - - [
BesinrazTz T oginnly
= =
-

1
5L ay g 2 JETGETG.LE SAME

Load Charts vs Load Indicalors

LKz Toder cranss vl Be Sver-2g2es te-
‘are lee i any xcator 7 facac. The
g oo coseraborz ds Taslzetsstedaveny
cEw o Ens. e e macoaracy. M oirars s an
axsbl iRz zrarsz marLcactare s sz Sran -

[Tzl oesal

Note: Il is a confiict wirth the manuwfactrr-
ars gunicdelines amd a violzlior of the ANST
sfandards {0 gse a foad ndicator as a
mrethod fo weigh & Joad.

« [onstisssEg sallporgic
Ei['_r' rrils.
* Bomz orEnes ars ovarcsdes celors sy
cir‘--] cl -i:l:l "g
p Cranes g manT sm GF cor guala

Frocaby At =rsctarslly zelars :i-s*z— is

Ir icete ca-

&y 550 o tpzing
s Anonzr TTaynErItos el nlvrien

5 FoT slgz'e L_- L=mahs

s
o
& Or2 76 DIES
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+ Whenacrans teonslobpit nay bs oo
lzle o recovar, even by 3 Quick re eass =
of 1ha load. st

* A crane s -alez alits maxine T capac-

.EEI’
l'llllll;l

3

ity load OLY with 15 s70rest bosm -
sectan. arg litkne: at t1e r=nimam ra- = =LA
i3, 1 = 2 3= s= ax -
5= i E3e FaT C S =R
N - . =0 h
Load Charf Information E_ YT IR G R cmie
All crane MandaciL ers Fave difsrent ca- SR FEomE e L
casity zhars *2 gach aof their cranss. bud D Cv i mim gaam e -
“Fay all aclude simiar irdomation: R R £ Ca
o Tyzero' crane base. o I T L e -
o Tyze o crane coaf guealion. e S A o
v CLacaet of sperator. A o s
* Leaglh of boomr. R s
* Argle cf zoom.
* _ogdrad Js.

S iractIrom gross cacasity for addibioral
eqdiprert | boriggirg el

Twa sarpa ked chats are shown 1 ta- Ratings wih & * are basec on sirength. red stabifty.
bles =a% and =53, —_ —_— -
Tabsa $55 - Camer Moansed LatSor Boorr Enample
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el e v2 o4 capesity k3 roorancalee -

I L =L S L3S e 0. g g
: - e m s s Soom fengi: The measursme T rom c2n
o |roionamiiegs £ nlkc &n:e*fst—:afs oI
: - -s Cperaling radins: Tre kzazeqial = s7anze
- I Irgm alaliz1 2 s s certs- o7 Sgar ooy o th

iz T 12 S Ihe lsas sLscedes.
- ' . L Boom angrle: The ang e tebnas 1 Fxazznlal
grdczrierirzalifs oo w e s inzdnss
g ir; o cear ez o e cound 2z ks zazm has
D - i .- azmoar- cmsan cocelnrzagds” soan. Th s sdsassopan-
z: g L I TRE LN 277 rsdias. Coerzhng -2gns Goverss
: S CApsC .
A Maxitam capacity: F-e2 ovar sidz 59

.- . 1D TSRl Aot eanended

=cr

- - = s Maximum capaciiy: I:-.,"iq;em eatedad
= o EEE 0 siEe R &2 52T fvgr sz anc res

T S Boont point elevalion: Tns 2:tarss o
- -z - il Trall ] 0Ll o zsnler & boem pIir: sha's
Fad-gs w=1* 3" = ¢ sesed oo st nec! sk Ty

i

Ta=ia 356 - Cramer oo L3S 2 SO0 S1aT g
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Configurations/Strength vs Stability 297

Charf Configurafions

The three basic crane chat configl -alicas
=X

Boom exensicn and or b nst installed.

Li<tirg frar mais kad line bus with bogm

exlensinn ardgrjib insle led

Lead ifed From baom exters on o ib.
E'rl:-TlE CEras can lave ¢oeer: 511,-1&:. o
bocm loss. suck as cpen threal. kammer-
head. o Ighd Japened op. Eash stva of op
N&s 175 awn cacacity che . Sora crans mod-
els uge diferznt numbeed booms. The
boam rambsr istzd oe the capacity chat
must carmaspond k2 he BooeT numbe- o1 the
creg. The aToult of covabaragignt or the
crane must Tatch ine sceslicelikns in the
load chem.

v =@

.|.I'

Load Chart Strevierdh vs Stability

The lpad mumbers in the lower seclion of
most capacity charfs (indicating fhe
tesser [iffing capacities). are based on
crare stabiiity or Npping. The Toad -
bers i Hig ppper seciion ofthe chart inoi-
cate capacities based ar sfructural
shrength. To imdicate the differerce, the
ugger nembars may be shaded, diviged
by Z dark fine, or shiownr with asferrsks,
These upper chart numbers mean a crane
companent kil traak bafore hare is any
sign of the crane tipping. See ilustration
F2H for examples.



296 MOBILE CRANES Inlerpreting Load Charls

fatarprehimg fiva Load Chart

CED tam a3 zoom lemgih ans 2ooee argle
asz ez ot oalinadonz - lzslos Yk zncal-
culzt +g capaciky for te chat ard zay 2°
iFese lhrzedarsimetzh s acealcmara szt
Lo srerthzcapsc yramberstoralotgeTa-
diLa & znger oo 'ecglh, or a lowvsr boom
erzeor lkzlzadchatrostbs Leed !l 30T
perT Ted o gusss o TaheTalices v 58 G-
late n-oelwssr 1 tersaassn chart 2z aes
Tra‘z o tgtexta-d usialor =237 57 13-
dius. =£35 on oo etk zq =288 o9
DT 2710 2 eXf &inSTF S TDrE TEEry.
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Interpreting Load Charls 290

Radirs Befwean Charl Values
Frequenly the messy redioad radivs will Fall
between o qumzers shawn an ke kad
crarl. Woen this oo ihe onan radics
number vsed Tast D2 e niguer mzer
floger radivs-less cazasiy) Inillusiraton
Fd7. "Fa crane 1as an A0 [0t 200m. ans is
liftng at g1 o -Fegmowd radivs ol 38 faed.
The chatt (zage 301 indicales & lzad rating
of 57 GO0 paunds al a 35 foss rediss. and a2
Icad rabng ol 34 200 &t 2 40 leat radias WA
a maasured dsigace of 32 lee?, 1ha a0 “zat
rzting of 54 320 must oe used.

Boorm Lemgih Betweesn Values

Due o me exters anclf hyd-avlic blaors, the
bxam lergth w:i aFs~ no? mazzh b2 ner-
bers skawn n lhe booon lecgth zkarl. Winen
lhis occurs, lhe nraxi Figrest beam :2ngti
nJamizar (knger baom-kss cagectyhmusl ke
Lsd. Iillestralicn £2838. e crane 5 14
with an &3 “zdal boam.

Taechgtirdicales thalan 52 oot boom. at e
S0 b redius. hies argling of 23,23 pourds.
A B R baworr ab a 540 host rad as is raked at
JE.EH). The 20 1oct -alirg ol 38.620mustbe
used.

Boom Amghe Batween Values

11Fa boor &gl indizatzr shows an argle
rnz ma=ring tra load chart theg angle vg'ue
used [Fawe- 301G e-lEss cagacityl rust be the
nex; lomzst rumber. Ir i-usbrglicn =233, the
creae Fas an 80icat boom gadibe a2gle in-
dicatzr shows 59 degreas.

The char nllusirat an =285 s1ows argting al
S8.90C poards &1 &3 degrees. and 34 .30H at
B2 degrees. The lowe- ang e af 53 degrees
wilh the 25.900 ralirg musl oe Laad.
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A

_— o E
oy - -
= - =
- - =
e - ;_-"_
= . H ;
-~ =
=" K] ll.."-

i siestion 2357 - Fiac a5 Betees Chat 'z Jes 1" il =254 — Boorn Lengi- Bateass Crart va ves
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Interpreting Load Charts 301

MERSTW Y ALLCWEE] F LOADS I FOUNES
e
Booan Fadarn Eogea Baam Deironsrs e bromgers
Le~ghty i Arngein FonPr S8 Oy ———
NFoerl Food Cemees Heghl Side prfeu 'O0eT Gher

s ci LTE T —al
] RS LT - :
=" ey T = ol
- = = == - s
= = L = LR
- LT iTE == R
== ] = =3z L
" = [k e =L
= T2 [~ == LAk
= L3 £IET ZEOD 2T
= - X £ " =
= = == == Lol
L B == "z h=
=l L A5 : TR ELC i
= T E= “2E A2 TD <z OC
.:_E - 13 = T =T
N = e SESOC SEEOC SE ST
== = £ Hale =T o <TDoD FETIC
e 23 = 5 Ea TP iAo
=0 =2 T = SIEOC Tz all
L = e ET o = s S e
- E =2 gy S20C T 54C
= B ==z e L
i3 - s =TT = -0
= = =EE : =AU
= Ly 5s ==t =T oo
= = =z e
= =~ sTET = ooz
. - Ui = =" -
Wsiration 1758 - Seor Aogle Bebween Chaet Vai s 1:3 = == - ;
= ] =] =~

2z ol e Ly W-beehemest e



302 MOBILE CRANES Load ChartRange Diagram

Range LMagrarm
The rerge diagrar ~ciuzed o~ g mIh' s

CEFes 54 8ieg vigw ofirs creney T 5L
2~ge 27 zzbkcarsaons. 1D sbaws e crars
mlacsTar: booT =Nt LO0T arjls CEs
=245 | o ant o oFssl ard o321 e Jhis
“ezdes o 1 arg plecs Tre oad
EzzF crart s-rargzd 2™ o tr hotzonial ‘rss
ad zElicg oot Tg kefge vezal ees gt
nzs g w0sd redins Mes. rasie oo arjle
1E53NT ST EraSs gl Trare e prs Lor

v

=° lng coom o 22k oo aralh 2s s e
c 13 315 CooT ang e chaacs
I -lergnl bsars sseslbzy Soazaizobs -
goalEdaniirae '

=S = =l
E - . - . mgmae Em = wwom
farenesamg2olarre g ZE3ET.

MNpfe: Bogm angle and bhoom fengit deier-
mine foad radius, Refer ta foad chart far

ifitng capacify al reguired booar Jemghh
amd radiys.
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MOBILE CRANES Load Chart/Haist Lines .3
Mumber of Hoist Lines f;,g; -

& crera wil o5eq Fave o be equopsd with e e

mzea than 2 snge hais:ing. J theload . *ed B

we'ghs mooe than the sa’s wor<ing <&l ol PN o

the wire rope the crae W'l 1ave b be reaved TEr

wilhh mars ing zars. _IJ:E;LL"

The Ioad will ce e li7 2lus T1e hock Hock. o |

glirgs, ard all sorponemns.

Examnse: Tae load weighs BH] poanss s

anz ths block and rigging weighs 1125
poands. The crane w e rops nEs 8 Wikl
rSWL) of 13 000 pouncs.

_ire cars =€1.525 18,000 = 3.3%

THe crere wi’ need & pats o° aaisl lire. Sze
lusk-abion =231.

Mate: Some oz charts may include e
wedghid of fme minimom parfs of line re-
gqerired fo ity 4 Joad. Excessive parts of
fine ov an exira faf msst e calculatad.

Sferdy the manufactivrers charf closedy to
defermuing e line paris needed and 7 or
ihe requirements of determining these
line parts.
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Boourt Capacily (o Aachimenrs)

Tz lelizwirs 245 ezuaremsils s e uses o

CETL abe DT capac oy W Tt nzaboor sade-

S0 ATECTTENTS!

* Lls2irs lsad capsc oy coer ars fFnz e
soss ginwed E""-EIEII‘_,-"EI’ k2 apsaate
TOCT =Nt 2ot enge oasd rads
S0 BLSr5T 2N SAeT et

v Lza bz lcad c-arn reles o zelgrmir s e
carts ol Fosi rzreezas a~dwrch =oos

- s oae L o=o
clocs oonss.

# .52 lks 0zd chst ~oles 1o oelerT g
seecto ozd zessctors cul gerets b
l-l- I -EE

ardlb 2g cerazic e cooer "o

ill Be te | t=' < ard mosk or k=gl
ACTE DE WIE rope. & nzs atd ggeg
nErznars The o zu:l CTET EIES Wil nd-
cale Ya bsmoysdor lits corm Tast be
dec_cizd

* Tae zolial ‘zzz werghl & be e 2053
CAQZC Ty IIr s Tma dedLoszns.

Load Chart'Boom Capacity

2=t g1 F292- Boon Caoecriy Wi lnoen AHachrems
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Load Chart/Boom Capacity

Boorr Capacity ﬂ'ln"rth- .-ﬂ_rmchments,l-
Thefzllzwing basic reqy rerends arg cssd s

calcuiake boomnosling casacity witha ja or

bam extersion gttached:

IUss lhs load capasity chart g1d Yind 1he
grees allowed capscay for e acplcabls
boom knglh. zoom angle. kad resius.
ard aparsien gaadrand.

Lsa tha load shar nooss o determ e ke
parts af h:-!s.'. ine needed anc which hook
beck o uss

Llse iha |:l-E|E| charl nxes b determne ike
etfeciive weight = -ha jhar extersonard
1he gleckTenis. Thesa wil be daducied
Trom the boom capasity.

Lse Iha load char reles o ds=miire
spearc load Jefaclzns, bat generally -
w. be anvihing zensalh k2 bzom tip.
This will be e block ans heok or nead-
ache ball. we rope. slngs. [iggirg hand-
ware. znd-or 1ha boon sFective waignt.
aptinar grecled or stoed 01 Te boom.

INuesdration #2595 - Booa Capacty With A “rments
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Calewialting Jith Capaerty

Sorcaces Ty car oe shacked oy s cran 0T

zilqe iz tpo ng Tacizros Te DIoT STar or

2 sre-glh [azior = tredib ratag srarl

Trasgl zar 3REsaraqr emEnls 2e ussd s

sz oolale oocEsETily for e trar gl ee ar -

i C B Lranss

® |z Mz “horzs he 2oz chadt ans e
char nizzzs o lird = oroces B olfssb

somargle o0 hic groars arzle

* L=z -z beiad 24 or g BooT Zrarh
C2lErT-Ns RS caracTy.

+ oz Tre chan w2 detErv e AT o Feal-

che rali z27d Fooa o uze.

52 e one Toles ars lab ez lo dele-
z lnzz dez.ol s, Ganers g

hzsaw- bzaoymrzbEowrz)slpore-

-

o adit3rs ataElw e olel IR ballans
oo e assiry corooteris. &°d ks

~ad. = adzeos ks o e oroe. anz ks
cack g~d nggk Farzrz FoTm e Tér
coom o wil Tedesuzles  ZlLs any DooT
wige<' or slowvsd 20 me b, '

LIt EheT FR - A D CEp-

i



Load CharJib Capacity

_MOBILE CRANES
Jitr Lifting Capaerfy

Trare aremary jibcomb 12tlizns that can e
Jesd walh each boor As wsh ike boom ca-
aacity charts. the canzitors thal e mes
apHies o ara s121ea 1 the hzazing. ard sLp-
plemnznts Ihs appicable capacoy cnam. All
e equireTer:s stated or both capacthy
ctiar and b chart must bs mies kelore thedib
chen can be azes

Seafabie =57 ‘cranexcmale olaiib capacity
chan.

Lr |

Ll

o
B

|pi
wrr

ke

l:-
|‘__

-

L.
e
BEx T
I E
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Capaciy Chart Poinrs

The zagmipis o507 3.5 am oo Crang:
Cpearrng fagas zpsahrd o
rr zoesal dislarss ez Fie e
e cErler 2 vernnE e sl R
A1 e gz Fecy suitara
irz~es o boom pzir rsdis -t
SREAYVE W TET LS TO S 1S Ian T

il: et v =5
- B o

B
td
-

!
w
=
by

S rotatan

rloadh oox

L3 BT

Wk
o
s
C oL
i3
—
Fu

H
e
|".||'l|l
S
3t}

i
il
e

LF o Y.

=
B st 2255 - dpereing Fed s =red Boz Exdle-2on

Load Char Foints

T IDEraT g tasus - AN Sal RE -lovaar
coor ool

2 Qrarzyrgradas -wr slirzozps-bod
etifu 1 )

J

3. Opzrzrwgredas - blirs o ool

Tre 2oz oot e svaliza im Rzl s re e
3 3 sarssirsmarsardlevs WnceTEr Te
SOT Zoret arak,

Lo Boor ponl eevEnin - T2 oad foxsr
ety gl R

A Boor comtsewztar - w2 lirs -LopsE-
el e H e

(B

g dikzaicteevaizn-1z nel bpsirs.

il

Tkz bzom ar gls s lhs 27z bEiieen ©or-
Iortalbang DooT Dok ceredirz ant i s e
wiizguzn ol goeratag vac as In g cases.

IEeraz g rad as 308 JovEM CaZacly
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(L CF T

MOBILECRANES _

Load Calculalion [Example One)

Tha kelkzwirg is a skep mzbiod of ca calgting
lhe crere imit when lifing with tFe mair Ioad
line. The keo chars uses are sampks only.
With t: s examg'e. all Foist liras balow ke
boom &nd jis mas: be incuced Tor waight.
Step 1. The lpad bleck weighs 4. 550 ks and
~1& rigging weighs Y60 IS5

Siep 2. Detarmira tha pats of e for the
Tain kxad block:

1. Legd Slock = 4.550 bs.

g Sings=760Ic

5 Weght o Load = 49600 1%s.

4. Todzl = 32970 'hs.

Houst resavirg for main kzad clock rust hawve
equz o-qreaker capaciy itan the weigh: 2
be lIited From 1gzle =52, vs2 65.0H) Ibs.
whish coTesGords 10 & bwo part ing.

Takcde fsa MH@ Emmpleh-r Ham Ln:aH:l Bloth

Step 3. Determine 1Fe taal weight cf1ha jib.

headzche zal. Fock ard line |7abls 5 caze

8. wnich s incladsd nihe owvera’l weigh”.

Assame 20 fzed al ins 1&rging f'l:-rnj‘:l

. Jib YW'zignt = 3.5200 s,

o Jiblne (204901 1 1,87 & 2341 =47 Ios.

3. Headzcre Ball and Hock = S30 s

4 Tatal Jib Corponenls = 324497 hs.

Step 4. Delemninz 1be apsrox Tale weghl 22

he Ifed:

1. Waicht of kzas = 49,630 Ibs.

2 Riggog alashTer:s = T80 |bs.

3. Jib soerponents = 45497 ths.

4. Loaz Block = 4 520 ks,

5. Load Hock 11e wehl laponeralel =
(haomis 24091202 parls nelxi2 32 1bs.
pem 1.1 = 1123 lbs.

6. Tetal Acprox. LiFsd 'We gha = 63330 bs.

A = i : . z




310 MOBILE CRAMES

Step 3, Tns aproxTare waigal 5 B2A53
Iz Fromodre 123d <nan decte =33 v
CFEMETS E:ﬂE- ded. e crans cEzacity s
o= Cllal & 32 locira3iLs arz - & oom
reZirt —In:—e-_-jr ZEethales
Az chz I:u:u'r o slevaran s 221,45 zal e
=Tuel we gkt Ilt} 1231 32N 53 s
21 tl:- T ezzluz 1olg lilez wegk-wi
23T ks

=
=
-

-..'_‘-'

Note: Jome foad charts do Aot shew the
actuarl boom height o get fhis prast Jine
f2ngif. Ensure tha ead chart being ased
Belongs #o e mght crane.

Crawlers Extended: T=e 1053 IF

1= 50 497 Wik caw -*-rs sxsnaederd cpee-
glirg 21 53l radius e ZaT s TR e
'=-:TE: erge sf e care capacts o BEEDD
Cravwiers Belracfed: If Ibs oray, erswee 2
recled. e crane cEpacity s eaazed o

SO 1GFaT = 25 oot radas.

Load Chart Examples

|
'

=i == o>l -l
-- 2= L
Iz - - —a= =

[T
Toa ol
L I B B |
L1}
il

.
=
.
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Load Chart Examples 311

Maxtmwn Radius Allowable With Liffing
fna Joad): The weight al lhe jib compananis.
pas che kad bloc. wira rope (biock loe-
gredy, ard sings &odlc e ECproximetey
0,397 Ibs. The rext highsst char raling is
1,700, whien means this boom cannol bs
lxwered Lader 54 degnrees al & 145 ook ra-
duswill raload ather lhan e stask rers.

Male: When going below grade fawval, afl
sl Iimas mirst be considenad.

Noda: Duse Lo varialions, check e craneg
todd char! o And axcactly wher, sndd How
much, of e foad fime and fib line wire
roe IS adofed o the Toad waright fodal,

Load Calculation (Example Tweo)
Typica! load ans inlormatior chz s are uses
1or F s examole. Dowesar. remmember rat
evary manJiachuress char will ba differand.
Always use e skart Bl beloags 1o kat
taricular crars.

JIB CAPACITIES IM POUNDS
24 AL LIE and 32 ft EXT. Combinalion

Main Boom Min. e

Enge EOffsel 17T OFsel 30 Oifsat
o= £ D00 a5 L 500
b L300 B B
== U Ly EI7C
= = x50 =iz
£z z 7 2-0n zrﬁ_-.,_,i*

Tadwe B=C -4 Copac-ty Praamgee Tam

WEPSGHT REDLCT®IN FUR
LD HANCH ING DEVICES
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Load Chart Examples

" QHOUTRIGSERS FULLY EXTENDED

SRR R
= e S
. - N HE I
£ *p;*? R ::
T % i

Taoke =53 - Cazaery Che= - Eagrpa Tho

Exapmple Two infarmration

1. 20 bor 22718 1ydfan o Soo T Crars

2. 20z, 4 - sheave Bloc< rarging 15 hees
“eow braT Ia wilh 3 ziras wirgrzpe £
1.04 izs. par hool

3 57 lmat boor exleasion. 22 ozt 217
dezres cFse]

4. % 7 abor resdzzte cab wilh 24 sk e
rcoe = 0S ibs, pEr ool

=. Fgo g oot ormers =7 Js

Mt exarphe two, 18 wire rope /8 conrsna-

arad ovtly whaen oravs thae the miéimum

raguired Rolsl reerimg (s i Hace on ke

unused block,

Exampla Two Cuashionrs

Cureslion ). — Wzt s lks ~el i capeEs iy
weer he baems oy astersdes e-d-ssel &
an g-q 2 ¢f 29 dzgrees?

Answer T, - The hoapacty shassdor—ra
mair znzle 2 Ccgt - leThe =305
Trers s rars: g for 39 degrees.

-
P



L

3
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MOBILE CRANES

(O 0L e L LD LEL L drd
Load Chart Exa rr-pl-es

Tnenex awerralicg is 55 deg-ess. and w=n
a 17 zeges cfisel e capacty is 2.7 10 1bs.
Oecuct: 50 tzn biock = 703 |hs.

Riogirg = 75 Ios.

7 172101 headache ba’ = 300 os.
dparssfrope 154t 1 S4lbs  H=£2 4 bs
TCGTAL =1 137 s,

The ret jiz cenpazity For caeslion sne would
ce T ks (2110 - 1137

Crresfion 2. - Whal is (e Taxire T operat
irg radins far @ 2,700 b woad? The crane is
=&l ap =irilar @ quaslion ara.

Amrswer 2. — The 1odal Icad will ba:

Aciual wad = 2,700 |bs.

Deduztons = 1,137 os.

TOTAL = 3637 Iz,

Tra casest rabng 71 the jib crar wilk 17 -
Gress cisel is 3.940 05 81 Thdegress.
Ls2 the range diagram (ilustration £596] 1o
Jel “Fe oparatng radics.

(L R A DN L N

s

RPEET A T

nmm Ft!rgel]tajaﬂ E:lil‘rq;ie':h'hl

L A
913



314 MOBILE CRANES

DEgrER SO £7QE VLI PIEX T UM
=ng-h. tracparzt rgrad Lswiu 38 L2 7eal
Question 3. - Fi ¢ sxznzsd. whzt s 7
Mg "“-.,T,::a:'*,--_.flhe —3nbocrysint
boom serznsiza 274 | 2 altachesd, anc ..‘.
r"e S5HTS -:131, arzal =257 5p as o G.esho

= a~g Iyaa% ot will Ik 222 qaz s be!
Answer g, — Aazd Pis ,e:Jcter 5

At 3 T

J Wb

-‘m-

it - e — -

S0 o 2loce = TO0 T

R aging = 7ales

=1 [ —— =1 A -
T 1z lor ~azzar-e heli = 380 D=

Tor ks capaciky STan. e 84 ot Soow
135 @ Tae TArM r;a,::a—:'l-; of 21000 Ibs
kocTrewna=T

sduct £ 317 o5
Tr" ng ol wosd bz FL03] b 37 g 1oad
redibz clE0lest 1oz o

Load Chart Examples

ot
L]
-t

Guestion d, — T-a £ a1 250m &xE
qave DEET reTaVvED ard TTe SwiEnsET
iica.'ed Tre same losd b« 52220 7
gssd. Canalltzn cgizenns? :P_-:I.:l
focsradios T b boere T =I|-- exlerdsg™
Answar d, — The acual lcad w2 grt 5

1 L] Lol
Lodad = 20

m ,_I-_-, £
d! o

-
Il\.-\.l I:i:l

S0 o oloos = TN Ibs.
Fgznz = “alos

Shzaed boom exle~sar =
Tooallzan = 21,0682 55,
Srorikz zazgs wy charl fol 2w 2035 cnTTe
A5 Too® 2z us. The capachys “o- lns 84 koo

jeaaa bl zzz.saa ks Thag =2 eq agd oo dss

30 zs

[

= zz'g"y cozilio-en 2125 R Tre sanesine-
[ - =
e I 1| "5:;:3=c ol 25 207 os

Mare: With a shoter ragins, fhe daanr lip
will e highar. resulfing it arore wirg rope
and a stightly Reavier grass load.
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MOBILE CRANES 35

_Tandem Crane Lifts

Tandem Crane Lifts Ansxamcle of 3 Erdem i is shawrin “lus-
Ary iR nvobing muticle crenes s g criticel  frabor =257,

lift. Tardencwara s are coralex ana dar-
QEous g3 crane cspaciiss are cased or
freew suspandes anc bzarcsd 1zads. Ths
Lse ol two. and CRenmare zranes. may inlrs-
dice sice ‘cazing o 1he oom rat normally
ECOUrEres Wit one cra1e. The laad musi
be divized as planted and the nigging sa
arranges.

A it pan. as cullined aadier. :cluzing a ryg-
Girg proab aullining the er: e cpesalion mos,
be prepared. Thes job plan waal? inslade:
logc calculglion. crare seleclion  ground
preparabor. crene hoak Jp. crare Tave-
me~1s. and imbal and final pestions.

This plan mest be grezared oy quatihed ans
Excesieced parsonne. The prelerabiaieam
o prepars this plan woukd be anexpariences
CONSINCTIN endiraer. a igging suzerabker-
cerl aadecrae oeerabsr. Al or gllezsiora
cfnese pecpla shou'd Neve previous sxgper- Tarsranon 3297 - Ta~dem Lif Erancle
arce or 121dem (ifs.
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MOBILE CRAMES

Tangdem Lift Job Plan
Exmerre cars musl b le<e 10 noivde ese -y
zalg nazhels" Mosl &9 tre Lade. regu e

mznls of 2

sadsr of Al Ce ©acteashza

I:-—:-'.-

Geoand cons licns masr supgso he
c-arz ars ke zac. The gezeed rusl oe
leee =d ar<) COToEshen (RSRELE ¥ 50 °
SNE OF IPOrE orEnes T ack rave wilh Tra
cac, ans IF ngcessgny. olecking 2+d
lpats pr:-.'l:l-"—-:l *or Fis oze 't mach ~es
aqd Tals f2- Zranlers. oo orgnes Tasl

-
=

=
== e

“he load 2o coa welarza diar g Ins
LIt riat oo deszrm ses. Wilh 1mess Dos-
Eors zalertnsd. e &5 &Ius. boor
ler 3. anzboomar plecer be 22 calzisd
c~-crzert e il cpesalisn SpEne 2TE-
o Tast ke pzd iz e or3est 2ET 1a-
L RTES

ara
e

Tandem Crane Lils

[ud

il

[mr]

A crgnes Tasthay

The rz: foad veaeghl Tasi I:-= it =2n

Altar Trae orars t-ﬂ_:..:, hz: ezn st esles
car be

hE GIISS -.-.-e'ghl o ‘I'-— i P
wWiTRed oLt =
Tlpc<g @rd [Asging Comoar sSnis

Tz arcer ol =E #ns =3 may b everszd

-“:-55 et chlain crEaras
lor-zichne sile 2+d e lcad: oril sgesiic
cr27es MLst be 2ses Ins cler Tay navs
b b= cesis1es o sl T2 rreres

ikzircapac v calou
aeltsribe S karz cf e crenes choolz
£ Torz ran 5 757 - laad,
~icrzermnlas ars 3 che oo
{702 '.u.II ~aye o Talch e s, o2sT.
ng swing speed. Jrs3.3 ~osting
CEEIS W DEIEEIINA DA SIS IrENe
A5 srEQual 55 70 [3les & CALSE FIDr
el :atm, A sningeriboom mITIrs

: vzl Tzl b= sest E mir -
LT |--:1e:J:-=. ZRrC2ET Tayrelp 1ZEr
E"'D"l: a E:a: * he=ss bme 52 E--:I- ars

Come-Tazil 2

[ At

WO o our [ -
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MOBILE CRANES Tandem Lifts / Tailing Crames s
Tailing Cranes

=l

w

Cioargiors. rigders ans sigralpersons
mus] know exacty waal the £nlire opera-
ion is. 3lex by gtes. Afleast one dry r.n
shoald be made. 5o aed corfasion ard
I Te zelay. all commanicatan shouls be
rrada oy radiz. Thers mus:be o1e pesor.
coarzinafng thz Ht Ths parson musl be
1 oonslert radis cortac: with all pates.
Thz cperaios MLSl J5e exireTe Cauten
1o maintain jerk-free maovemenis.
Hoisling. bosming. or swirgirg reju res
erroccn sats and stops, This win elir’-
nale rrpacl loading an the cranss The
aperais-s, rggers. and signalpersens
rrusk censlarty walch ihat Fa haist linzs
are varticg:. OfF-wsitcal FaisLlires megars
sizaleadng

Sl cranes ar a nie=orare A mastlift e
Isad 29 the owrd (20 lower oriz ne
ground: situlizagalsty. IF rol one afske
craras will ke averlcadsd.

A tailirq zrane is oftan used when enecling a

prassire wasssl o- structusgl compoaen
from 2 morzena 1o a vertical position.

The e zme b basc lziing crans relhods:
ushration =296 shaws e Lail crane posi-
-izned pemind she vessal, As crana £1 lifts the
vassel, the sail crane =2 will walk in sloany.
xeap g 1ha vesse oothom jast S'eer of ke
;ound. As 1h2 wvesse SHmes 13 the vet-
r:&lpm‘r'n arans =1 wil absarpmoe anif-
nally. all of Zre we ghi.
| lusirgiien =509 shows a 121 crang 2051-
tanzsd beside she pressura wagsal. As crane
=1 litts the vessel. crane =2 will swirg F2 ol
{27 ir "hs Moe2 s a b more coTolizatsd
3% Crede =2 musl sWwing, ans 50 Soom Lp
zd then zowr loma kair tha 3ame side ois-
taros as ke vessel moes in b posiban.



_#E& MNOBILE CRAMES _ . Tailing Cranes

Avaid using & choker fype sling o a ves- The siing couwld ship as the vessef
sal wunless recessary and progeriy changes posilion frem horizantal fo
rigged. varlical

=
=2

Pt | raddoon =258 - Tari rag Crena Wa ass i WEi- | ocd



L T Tl Cererrcerrernioe

_MOBILE CRANES Taifing Cranes

rstraion 3299 - Tad ng Trane Swik g Wit _oad

L




320 MOBILE CRANES
Tandem Lift [Unequral Loading]

Wier wws orarss hilt £ load & dezm -a2lizn
ML sl be 1ads ontbe coalicn of e il peir-s
for ez -:-a-*e Tous masl e zecalztzd 1o
picpetsy 2 sk b ks socood g o e
lIc.:EIIZ-.E}*- -:ll e=ok orans

*z lpsdis noa-syrimetrcal 25 - JslrEtion
=300, Ihz carts- al grasvik vl o2 closer o
ore prd. Teelorz & 51 siy
4 hE posd omes 1o EF over I‘al[ o me I:ad
wighl.

— -
CRAkC s E oA R

{t]".']

e G e em - -

Tangdem Lift (Unequal Loading}

Core cEd s svTTelrsa’ as r illstatior
=307 butene srans kag g5 CaAnacty TIEr
the olbz: e g e catacihy crane oo 7 ks
|:-:Ei|*--:-“e: classrlotre senler s Ml oee- Fall
g s weinil

SRRy ] I

e T
- o - o S - -
SRENE A A TR
<k

&

iyl

F ¥

P etraron a5 - C%ere] C2patiy Craes
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_MOEILE CRANES Tandem Lift (Unequal Loading} 321

Defarmine Lift Poinf Positions — —

1. Inatandem i94 5 recesseny hatnedher | TRAAEA .
orane be loaded in excess of 75% of its o e
ratad s zasmy.

2. The capacity of sach crane must be
wirkel oub by sonszlerng Bie load -a-
dius. booT argle. Boo T lengib. aparazian '5'

guadranks. Agging sompenetts ard other e

decict ars.

Tre cakulzed 75°. capaaies ol e two Tursirion #2002 - Determi e Lit Poars
cranss musl zomorne 2 ba sreakar Fan

1Fz Inad weight

4. AFer ths kead center ol graw 7y ngs bean Cisance ¥ =

]

3 b

{2

Mer capaciny CHANE A .

asiablisnes. e wo lif ponks ge calcu- Nar capacihy CHANE B
ated by [he Ictlowing “cTiua: Aftar calzu aling dislance ¥. measgurz it en
IMet capacTy CRANE Alx X = “ta taad 1o esizslish the position of CRANS
) I5etcapacy CRAME Bl < ¥ 3. I° gistance ¥ 15 N suitable. sharge dis-
a. EsTrrale e posiiicn of “FRANE A 37 the ‘aqce ® 2d recakyale d stance Y.

neawy erd of e Izz2. Measars this dis-
Ace (X 1alhe cemeraf g svity. Seeiius-
ratan =302,



322 MOBILE CRAHES

Oetermine Load of Each Crans
Treloszcaried oy eacncrar 2 2an e calcu-
aled vilh 29 lorr aa

_oad caCRANE A

ks |:.|E.. ' li:I.:. '1I|J

-

Losd oo CRANE H - ::.;x—x- T l = L

Tandam Liff Exarmaple [ilfastration £303)

FuETaliza asE- TS Loyl Sazmrps

cEpEc w CRAMI A = - 25 B30 counds
ket c3pac T I:H.'-'-"-I— B =2 33X poanzs
red cetas:ly = 223107 Caunts

0T
i -.-.r:-;h: CO KA pzar s

Tandem Lift (Unequal Loading)

Cimeasios X = 34 ez
s 7 SAdSC *} ChHARE 4

Crensioa ¥ = .

'.'E.‘ csdsclp CHANE 8
TARART -
¥ = 3 = 45 L feen

3134

Determiima Load an Each Crane feg. onep
Load CRAMNE A -

- N mes ket

yooad warghr

10D =726 s

= ﬁ.HE Srer = HSANix FA= TR Ns
CAAMNE Shzs assz =
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CLCA e L0
_MOBILE EFrAI'-IE§
Tandeyn Lift Loag Change

M -rengd sharmg dsiradizn ol e cranss
IS 22 2main zo1stanl boik crares muost it
ard kwerinuniscn, Ifare endis Hed o*hs
grourd bafgre ke oiher. ar “ cnz erdis loe-
ered orz ke groanc firsl. Lhe weichtzisznbu-
bon is chgnged. This could easily place are
crane ir an avedoad s-ualioq.

Load Change Exaryme

(oS fradiont ¥30:)

On a consistenl 19 1he lead or bata cranes
will remz g7 #1000 paunds ezsk iilfasta-
TN 30440

CHAMNE A = %0000 poanss

CHAME B = 50.00] poanss

Whan CRAME B kwared fls end llastratior
=324B1 crane & hes a sgnifzart lead
IFCesEse

CRAME B = no 2as

SRANE & = 2F ¢ 180,000 = 122,400

CHRAME A increasa = 32 400 pourds

CC0 L LDEAT
Tandem Lift (Unequal Leadingy 323

O N A

When applyirg e 75% tardem 15 lacizr.
g nerease could bing CRANE A closa <o
Or oEr s capsc Ty ims,

CRANEA * CRAKE B
- = ¥ - = .5; e =
A P LW RN IR
| = i
7 5000 s B D
EL-":EC_
I A S"..:‘-E"E".':"—__j'
1 - - -
P g
<3
B { s _é_ I

T D o= e Ed
I Lousmes = =0 I

W Leeyason #HU - DelenTane ! oce] Charge

;



324 MOBILE CHAMNES Tandem Lift (Unegual Loading}
Tandem Lift With Equalizer

1

P

S lesdes T Uil ar esualize” Tears s
zirLar bz olbsr rrufismars 55 e 1kal
raep s e orEnes shoaln s aoaded nes-
cess o° TE. oltre rates casacily The ad-
vatiace of ar equalzar is I1Fat -
necsssany. e ngd té- be "ezostizned
cnrmebsem nosailbe S capacliesol --a
T D CIENES.
Trzcapacwoiezcnorars T st S cailn-
g2 by aelarmir ~q Ghe lozd radies
crza oars 2. 2oar lergthe ogetat oo
ceasETs o s 8l orgne dedushons. The
Imadd rad s 0E el g penl ol the o
=0 ol gray oy o Ihe i2ad
The 2233z r: :el‘.. e reif poiris 2 in
L sirss 3r =3000 rLsl 28 MEGEsLn -3:5

Tk N 2o ¢ osach crane can e

worrer cniwiln e forrals oS = X - Y

Czasc sy S Hale ©

¥ oo el — xZ

TolanCanasy CRANES A-F

v EE,'.‘.‘-.?-SE!'!."EI:.'A{'-_E A

| T Capaor CRANES A -F
5. Te lazad o= zach 1z delerurs

“ZTwstal

CAAMNE A pag = _ oaload eaghi

CRANE Blozd = - xlasd weghr

rF

S by e

Thz actae osdweghiw rosods e 02T

2d bzam =2 osd ngirg.

I_=htor =305 Ta-dem Lk Wil Sguaas=
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_MOBILE CRANES Tandem LiH {Unequal Loading) 325
Wate: ANl custom made spreader apd  Mel capaaty CRAMZ & = 95,200 prards
pgualizer baams muist be evigineered, and Mal capac Ty CRANE B = 62900 prands
muist be load tested ot 125% of theirrafed. 1 gad weighd = 105.000 poands
capacity ard have ihe capacily clearly  poajizar weighl = 1850 pourds
stamped. Drstance £ = 22 feet

. N . CRAMES & - 5 = 158,33 pourds
EquafrzerLrﬂExampﬂe fustration G 150,500 % 0.75 = 112475 paunds

ITaiz w1l allow a safe Ii).

I 2= I
SRANE FTUHE Deteymime Beam Lift Paints
Ty E=zre TerEI . CRANE B
e e Diskance ¥ = —— —
= = = = ':lq_'ql.llE -'q - E
S
L = B 2 ¥2z=8r
B20C0 - 05 A0
= "TELT e Dislarca ¥ — CRANE 4 N F
CRANE A-F
" 0t 0K -
B <hrarson 4306 - Tandem Lift Wit 5q.<lzer Exampe rEd =133

T E230C ~9E400
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Defermine Loads on Each Crane

¥ .oad — peam

Iz =425
2.9 x
CAAE 3

_ Tandem Lift {Unequal Loading)

Equalizer Load Changes
Loaddisirizulizn orar 2eswoe ke bear F
srqe changes. Tk s aisiibsto- ca I:--
Ao LI very MEoL

M -uslrETzn =307 e ced M- Y W gt
Zays e sE2TE Wilh he waig il sskes sl
Delow Ine sezT the zan crange wit ke
il 1
LEIn LA
= : =

Tt -2 0o F300- B vter foad Cha-ge



MOBILE CRANES

Tandemn Lift {Unequal Loadingy

i LI LT Er e rrrecrroeroceroesy

o sar

In illLstrabon =308 ke ed ard its zenber o
aravity s 4 salid. nan-lexible. irregalar
cshaped chgect

Wrencneg erd = flec hgher Ic-are & ir Fus
exarralel. thare wil o2 a mMeoar 1zas ed sir-
batan = CRAYE A as iba seaber ol gravity
rMoves 129.

‘Bust a0 - Dpedd 2er Load Tharge

B o e carsfal crang kad cecualgtizns
reanvesy ITHe i e loadis aol iFsd 21d low-
enad evany.

Nofe: This applies when the & of {3 is ba-
JTow M N points,
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MOBILE CRANES

Conditions Affecting Capacity

Tsearesevsreg oz izns Tmalesa'z a”eds
i~e skak by slrengt- ol zcrars Thess oo o
becaased by alzcaclawsaerzss by ks oo-

era-

e | Bl
[ET Py _— |

or ¥ sopsmvisar, or lksy

CaLsed by axlar-z. [acss

T2 mors

commor = lnEtars ane shked

he 0.

=

SMC0ZET TAIMZGET LES Ir sEap. This -
Cudss rotoasrd 8. al e zolnggesns or
a0 oE g Ly extencsd, wrich rar 3es
ZETAG CoETETTSI 0N ek Az al
al e wkzals oF ie 370LNT WRET Mg
7o ax e LT capac Ty o~ tre load
Groe-door ilios Sohqrourasten dds-
fatz IF 2 L3z 2% 7388 onder The Calrizns s
Lzakir 2 walermzrsard s'eam rss gic.
coL dzzasewvasksas e oy IRE sarsoas.
Do -oi 2sserelrata crgie znoasgkall or
carsele s sleze ag b 2oons By
Mey B arochpactsd.

3.

h

Oili-z- ::‘1"" "ns s el
IFa rzet seuvg

Conditions Affecting Capacity

Ls =z ke wrorg courlsseeight sl
*ran w2 sl fanyars or bacovars stabit

i ol a sars.

2l = ieve codeonsw . =

e e i ng capanky. Lozl chz tospsc -
fizs 28 basad =1 2 leve! cere.

Eg. pmzalir goor cotdTznw [ changs
e siEnzT rrsapiw o aceTe 3oTa
o trese irc a3z ielb o2 bao Feargslic
zoszrr ogtuclar? welds, ~pdrag o pareps
Ar: m0ses. ushen Lrz oonzlot equ -
TerThzar “qQ3. wWoEIZpsE SUMSgETS BT

e Tersradin
! pageEs nrll 2e:
whrd

Chang Tgradinsase o
fanhar]

Sde 023ir g

I'rpzst inad.~g

Jc Ak mEcmrs Je-
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MOBILE CRANES

Capacity Loss - Off-Laval

Load cacacity crarls recding tFe machineg k2
be leve ir al direchcns 1o Taksr wial the
carfigurat ans.

D¥F-ewel coardtiors c&ise bocom
side-lcad 1gresaling in kss ol capacty. Sea
ilfastrabor 304,

-

} =l Szigs
=re Somes o .
e e R
Sy s B

L=t
_'.- .'- —— -
— =
—_— - .
--""_ -..___ ——

e

Estwion #3309 - Leved Bocom |Capacty oot

CrrC T
Condilions Alfecting Capacity ) 329

Whean tie crang is oil-eve | the a3 radas
velll sFange when the booT swgs fror the
hghlolow side. This siboa; anwill also creata
exira strass or The lemlasde ark? olb=ar crans
comzorarts. Ses lustratan =310

Tarstraton #3010 -OH Lerms B - Sad s i ncmesase])



430 MOBILE CRANES Conditions Affecting Capacity

Capacity Loss - Side-fpaarmg Hyzanic zo2rs anz iksir 275 ant akos
Ezom 32e- g4 coou s wFar sme gzd 3 tonTS are aFzctsd. S deloadirg 220 caLss
cost oEd 2 org 5 de o e BaoT . fAN3 L ' wre Ses uslkErzn=3IN

B-:slzbon =311 - B g cadd-g
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MOBILE CRANES Conditions Affecting Capacity 33

Capacily Loss - Rapid Swimg
Ha bxomis mowedrap dly 21a load will e be —
ab’e 1o catch Jpdu2 ic ineria ans ths flex bil- o =
ity in the load line. This pesibors e load be- —=, - + Lo
hird 1k 2oom causag sige-osding. See - £ s O
ilhsirgion =312

O_r-: Zanc

M. =irehion 2117 - Aapid Swing Causes L oaed Fad Wcreors:
L 2ad I.,—"“'. L |

Fize b oy

17ke boomis moved rapidly ard s:zpped he
load wl conlinee o swing oL pasl ihe boom
G causing zide- gading. Sea dilsirelior

*hrl
- =314.
- Ve
_ | '
I lostraSon #3512 - Load Larnoe Caich L o Raped Swing A
S
S g

Hzod swird & 50 c2uses the kad oo swing
oui, themxaby increas ¥ k2 rad as. resulbing

in recuced capacty ang coom side- oading. E s "y
Saa illusirazan =33 [ stration K13 - Boom Sope - Lnas Gonrinuss Lo Swmg




332 MOBILE CRANES

Node: Use caulion when swimging long
oot cranes. The weight of the boom
causes ceririfugal farce proflems In
starting and stopping wiirch could resdr
in collagse.

Lapacity Loss - @adiug Increase

Thez load Foist ne mast rera - vefcal o
r=-1len-a z&z radins &t he load Zran
rg” ~z Zzveraloordifora tg- cgase e oz2d
lirz loswir 3 cat thershy ~Cceas g e agd

"EZEUE ard tesc g T sl SEDeITy

LELERRN 3 I

IbrsTabes 175 - Lt ~g Beyorpc Soown Tiz

Conditions Attecting Capacity

cralesratar =3157re 2205 ulE p Fro<ded
uabsrorthe w0 T o ese rom ik wong
radoag ard a sy g g isan

IF.sralko~ =316 shows a crane Fosasd Lo
w o lhe azdirsde Ine CzoT Bp. WWne re
‘cer shftzdibw sesmoLtbepard e bzam
NP SEASTS SXTATEALE.
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Musireticns =317 ard =318 show cranes ir- Deflect an also oool-s due o deceased Y-
creas 1z thelnad azias due o delleciizn. As pe1g radigs wien tha boom is swung frem
bhelogd resigts movire. Ihe Mashing coTee- ove tne rear b2 aver b2 side.

nerts wil sarsbcn. bena. oive. ard Tghde up
sfighily. causing the boam bp a meove 30w
ard satk Thsdefeck cnis Tagnihez nama-
cne on r.ober Tines.
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I wrs-at o £330 - Se-fieg Boed Caps g Bt us Imeeese

Capacity Loss - Wing Effecf

Tae stesiaol wiraor a cg~a car -e saves-
tatng. Trizis sspecalw -usvwaes s oz e
ngged na or 3 zocmosnlis s on Deen |k
yeaglieehise zeznmery cases ol sranes
nd lzags St aueg 2 ward Bez jllustrakor

- g
_-|'|-.a
pry

F

tm in

1 om

“Fz o rdcan oust £ booT araor tre aza
IMNEWS CELE ND 5808t

Vi 70 sloerag ‘rom feboaz g orene exers
“onoz on s Bxor o 2ad helps pusa e aoad
cdl 2251 77 c2 2ilz7ed load ragi s,

Aroier rzedl char roo constdzen s Ihas
crarzs o b2 oans have Sesqe alsna cver
bec-ws . Alorg ooom crene sl tpares
higres: arg'e . £2 SLSTECTC @ 0 s
arzbzm.

i

Foistimg activities showld be resiricted or
stopped complefaly it pindy condifions,
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Capacidy Loss - Impact {shock} Loadimg
MoadT iTass oF g ko anz srans prab-

=Mz SET e i

v Reodzzseralor 0L =320

o Sodser slecaicga  =1E0E anle =6d

w S doenlzanrelzater | =3E1AL

o S dzznlzacsratcoirg s =326

® A r3gag cTRSIET carsseg esr TEa-
SICT T TTASyEIET

* iz« zrd cary coeahizes

INCREASE IN HODK LOADS
WITH WARIQUS LIME SPEEDS

_IME STOPFING ISTAKCE IFT:
SPEED
FTAN. 12 € 2

Tebhz == - Haoe T30 o Load |- easa

laslshege FIFT - I Loadis

"

I
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Capaerly Loss - Dufy Cyede

Cranzgs thal opareg’e i & Sonbiraous high
Spaed pradJctan apargtsn may ral have
the 1u  2gd ckar -alir]d. Trese pes o
cranes wolk be i1 draglnes. slae arscian.
cocrele clasing. maniei word. elc.

Itig Zuile poss ble that tese cranes will have
& separate awer cazasity azd charl. orwll
b2 down-raked by epproximazaly 20F..

Thz ecuchion N capacity < dae 1o the extra
skessess imgosed by the coabnuous 7 7ign
spead cpergien. whek causes mpac: kas-
irgd. high szeed load sainocul. 21d coom
gidza-lzacing. Trey also calss axta wea-
&1d st-ain an the mecha ks zars.
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Traveling with a Load

AR capacify ralings dre based on dhe
crane being wsed In & sfalionary pasidion.
This also dpplias (o modkad's desigred for
Dick ard cary operations. Traveling with
suspended (foads eatails many variatifes,
inclerding.

» Typs zflE~z 0

B ST =0

o Slezg g anz slen g o Tarie T

s Tigesskaiosstab-znizsiiz e s
AT I aTTIEIZ LR Win 3ty J
s sty Trarszre eI e
e orevE rg ot ong rasl b2 s

T ogelerrr2 s 3psicakle s&tsly

= -

b =cie E E L

Traveling with a Load

Frecaihions o be fallowed during pick

amd carry aperahions:

» k=zen tra lzan as cioss o lhs carrsr as
Eo55 TIE.

» FKzaplhz ooom 3s sho 22 oasss

® peanlhz zoomas .o gsoassbhe

» lradz~dzoom s bz caredinans &
edmecior I ravelarz 1 ons Siholine
axis ol -mecrge.

* Ho.gF lergi-crare - ooomard a8 rask
ks over the ezl

® Carier micar'sd crans - setgice al rzar
boorm &od laad ooer e rea-,

» Crzvver - Boam ard coad cees lng 2er
erd.

» Lzans - shoalz bs carmes closs K2 lhe
graLd ard lied caok 1008 carn & Gr o5

to =dwch e nes

[}
i
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Lse exirerme caualion if e ozd is bahd -ne Wewar rake ary sadaer stads or staps. Inil-
sireczan ol fravel Jillustrator =322 |° e debralion 2323, a sasder slar covld pash
dad is 1 snuesbed ta the crane. ke load Fa boom aver cackwands.
ceuld swing sut wmen lhs crans slars. 3 s
alloavirg Be crane 1o wa’< oot fror 1he 0zd
ars bp ove-,

L]
R
I'-"l.'i ;

ushrzticn F325- SHad o Trare g Wrh High Laac
Mola: Sk fve foad fo the crane to aveid
EkiSiTaaom £5052 - Snrs Load oo Crana SH'J-.H_QI:IU‘E.
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Telescoping Booms

L'zt tzlescop g boam CE7es Neve A 56 The zzzcran srages s ebsamsecions:
ZJEIc g vE v ral exnends resaci onsol 3 ceng e3ua'ly sxiznzad. il Ihe bom Selio™s
redralisoormegae S Bramsor r“nar*"fr.es 21z Nz gquaby exteqdad, me lran reaz ngs
nil sEvaErs’ brom axker s n-evets vl ~ar zrg rot astusale ans e losges ewenssd

b5 bs egualiy exlerdss Sy e oTera'arn.
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Boom Contact Hazard
Kaezira load dear of ike boarm it asiralion If the oo 5 kewversd artz an ojedl. ike

=325 A lpad sl never be pemitted ko bzom kad shanges “rom compressicn o
swind ard bl the poorm. The koo most o banding. Any fendirg farcs ar ceried meT-
bamp ey chiect whi2 swonginge- awenng bar coL'd & ow e bxomio co apse.
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Anti Two-Biock Device

Teo-blnos azcecars wbEntbe ook b gk s
pL 2d apiriz b s oo ipshsaves. Tawirs
rose C21 oe tLT daraged. or ovssadsd,
Tz c2n rzooe lor s=veral regssagirs od-
g stTaly collirs ie T oo< up la ks
s~asves. of ZWerne ks Soom wken the
biss < za 2izza o lhe 2oom i pidusratcr
=3Zn1

s aliz pIeE - B LG aeriog Twe-Shec s

Anti-Two-Black Device

A Apdracs cozooms f2E0 oooL wheEn P
Lo s exendzd &7d e lpad Lme s s

Iy ry

FyedonT s sudTrE T Zr3 slhesratan

20

'

i _siebom =350 - B Exlzs—on Twe-Salicry
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~MODEBILE CRANES Anti-Two-Black Device

All crgaes sheud e aquipcesz wilk 2n 21b-
meo-tuck dewice. Ths dewvoa shou'd Be -
slLded with mast sorpuLieized operasonal
ad warring s»slers. I° e ant-tag-Hock
syskerr o waming dewicz s 10l worong.
AMSI requires soTeone 7 waish e boar
lip o preven? twa-biack no. Do not Faisl ps-
sonne if lhe gab-bwva-zlock dewcs is nod
working prapsriy.

A bppical swsieT: has a weight hargirg of the
upper shezgve cesng. 1:he hlsck coras ap
and ks the casing a iril swikch solznod s
inppes. See il astation =328,

Note: ANSHISHA reguilafions require a
working anfi-hwo-block device on any
crane hoisting a personne! hasked,
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Electrical Clearances Etaclrical Harards Clearance Gurﬂ'e

accZdzalal elesior |u:|"“ are 2729 C
st rEQLErty epsSated Crang E:::.::r*‘.:.
Rizst Gl thzse ars -:ause: woes Ths oo
Torracts gr apsrsachss o ciasg o over-
Fezd zows: rzs "= "a'_alir-; rale is g

1.1:-

OFERATING HEAR HEGH WILTAGE POWER
LINES
Marmal Yaltzge dlinirmur Aequired
{Phasz2 1o Fhase) Clesawance

=1

. o B IS 1390203~
carlica ariy arie g izgens g d g ire ozl - o S e 15 -
: oo - ST It A A 159 2 &2
Insszar 2risd To5T ML ZPEfEIS TS ars an- : oo o '
carer CaLaE G gt fEatilies. BT S Z3E G 1am
; - RO Tty = N 23k TE2
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— - e s [ i L ET I TS Ay 331355
FersT s o7 I mes. wrare Basrave: car oo- ]
ShEr TER AT Y Ak 372

Cor & 3Fzer =23l cortact, l[alg acs dssiks
hg-._'e =t P :-Gr\r'\. ] 0 bt | B Ilh ...._||:| r-||E an IM TAAMELT WITH HO LOAD AHD ED":IH

: zg 'iex 37d sl ligeing LAOWERED
Hermal Yaltage Hlinimurm Aequired

Ny ) . fhase o Phase] Clearznce
The salesl zroceds e s o rsq..esl s s ; :

ezt cal 2.7m0r b cul GF Ihs Zouvee. b2 3“:: ‘_1 f -
lorgmyrzasoathes snolpoasslE oooEsh- ':: - . S j:

cab-2 z27dil snecsssary rcrarss Tabs an- L2 2 e iy
de-oinear 10 SosEs ~ES. 62 late =R lor hE = lesan
';_I'- Ao res. ] 22H 517 ™
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Absouta Limit of Appraach Cver 15300 o
Every iive poweling has an area zmound @ e ” ke
calaed the imil &F appreask . A crans booT, LT e N
Izad e, ortoad can-ct sperale i1 tis area s 2 e 2
wilhzul ke zowercei~g o1 off. This 51 ab- A L] ¥
soute, no exzeplion ule. LI )
Tre zosalude limit of apgazsh will wasy _ L i
- . - . I 4 - .-
;mewl‘at_ -._..h p'-:r-.fln.._laj. s_tale. .EdE':a_I or - 5 e S
ciner requraling bosies: heweve- 1ha guide- "3 e = 25 e
lings shown niable =65 2adillusirakor $2325
ars closz w2 thase guide ings.
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Powerine Approach Fuidelites

1

Ml

Lt

s

S Mala assfe o

ralng o stanzes-~d 2l

wAYs cogernce e absooale DTt 37 oap-

srhEar

A ETa.cerssn rest be vsed when e

zrars Toomoor e load can svanz Wit n

e hral oi szproace. 522 illosi-arsn

=330 Tre E'g"* SErS20 rILs :E: p:s—
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e -l 27 aporsash. 52 -l txoch —me
Crars of S1E JE7

Electrical Clearances
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. Usze synikz

iy 52 man: 1es hoosrirz The load or

keEz 0F CRCM S0 gL AL ITZES ::n:uc'

EfEE’..'I:T' £ 0. Ik dry S0 CiyETe 5
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Flo7 maEcd pnEEr e

wearr ng Iewicss 23 eanius oz ol -
s.glos gve nos I s’ They ab rava

“Tikala~=.

Traabsoidle s T U 27 ExpeossT Gl o
IrCesssd wihsEn ooeratng test a org
SpaN SOVEr TES &3 TTSEE Tas v i s
ol e o 4.

Llge sxiers caLTor wirsn ave .
zoars rzracoaeirs Rzazn zoans

rar =zsfe s bzoT low-dlgE.

'|
ey M
1
:

Tooweh glir ge

Nofe: ANSIASME BA0LS coda condifions
apply o cranes working rear powerlimas.
If reay be necessary for 2 pre-fiflt meeting
belween the crame compary and e utit-
ity company. Check the B30.5 code. ar
confact tha ulility company.
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Powerling Contact

The gparator should rermairt i ine cab af-
fer powerline cohdact anidn! the power fars
Bean discomnected. H This is nod practicar,
he operator muast nat sfep from e
crarma, He mirst fismp cfear with both feet
fogefthar, being carefud ol fo fousch five
crarma. See illusfration $331.
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Electrical Clearances 347

Atter e zing slzar. 12 opealor s 10 oo
shile o 3 zale area. Toe area areand 1he

=ne wil bs erergizez. anz a rarral sle;
My causa e oserabar b be ike corduslor
beswzer a b gk and low allzge aea. See ik
lusirasan =233
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Aler Corlact

e

CAter cortact Ihe cpErElarasl 1
273 Take Ny TavES.
jL=d. Fie Tas! asssecs Fe
wars siness lo skay awnew.

2 Hihsrazk ne s =;

3 i |."L_

2orzs. il bezas oonls
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ool end

ron tg. 22rthiny o
“ETe awsy FoT e cortac
Il eas:ly, moys 3e
boormwelilc =g b zrars Baor arlaad
lire 5'.'.':':,‘_:1 o Imig cowedice, doo-al oy
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g-erarg ZesTrears IF ..a'_'-cu b Mbefa T

Efectrical Clearances

. The Tac- e vast z2 lhocagky -

speciad befors eisa. IFany -*F1r: “f.ar—
R Cpssnzee beeh gnced ey sl
rEpace:

all power:rs coriac mus ke recarizd o
Iz Ll oy coragay etk lice 2 havs ho
za agpezeed ars or tepairsd 19 evs d
TrEakzns al alzte dgTe.
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__ Crane Log Books

Crrrerrrer e

319

Crane Log) Books
AMSLOSHAOHAS regulatons rsquirg a
separabe 2gbatcin avery Crara. deTisE, or
hoist Thz gock slays wch 1kat careuolar
sranear haislirg davice. ard is fransferes if
<15 salz. T1e zook Tus? te reatily availztle
10 &1y Salety Inspection Offtcer.
Every crare or hoish component mast k=2 in-
specied on eTer a daoy. weekly, morly.
sercdiz, or yearty bas s and recordez in lhe
<Otaok w1 each snk+y in=ialed a1d s gresd.
The inspactar 2iTs ‘rame d2pends on the
corparars. tul the kay ooerabng comso-
neris ar2 inspesled daity. Ary accidents in-
woh g the equipmert must be reccrded.
Dpz-alors must fFarmilianze -Femsetaes wilh
al rezent entres priar 1 comTE1Cing
Speratiar
Lgpbook dada incluces:
» [ale anztims of a7y wark ar rspairs.
® Inspecigns. sxarinators, checks and
lestsircugd ng those speafedir the man-
Lisoloers insrucliors.

* Cefesks or deficences.

# Sizesard types ol w e rope aserinslad-
ing any ripgirg irdomalion.

* Hours of s e,

+ Ary mabter or ncizer ikat may etlecl the
safe aparatizn o e crane cr boiss,

+ A record ol cermfcalior complying with
ke apprapigie requ emsnls ol k2 amast
apclicazleed -iznaf t1e slandzrds 1o e
COUrTry, S5ake. proe  Nce, or rsgGn.

» Ay ciner cpereticnal irfsmaten spasii-
cally idenlfies 2y ke manudasiurer.

* Far tower zraves. whether 1ne
waipnk-besing Jevice wes used belone
ke liting ol masanals commearzed for Me
day.

Tabls =624 B.C shaw a sampde irspeclicn

limafamelor one bpe oF cCarner mgunied hy-

draaliz crare.

Tnesk the ssesihs srang lochock as them

w | he variatisns ir ecuimetts iom ore

MAanL ac:Jrer or oe1e model o 2oikr.
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JaTaras !-' Drums, Haist Rope, Fiitngs Boo— dear-g Fo-

iyl
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Typreal Crane Inspechion Geioe * Tneleve o the Aud shall be Tairzained
« Ergine Performance & Gages - checs ang the “lid shall b2 reasaraby slean.

lor any sregulanties or poesr assas.
zagss mast te opealizng an: eghls
i Pressure and Levals - sha | b whin
manUasil ers spac” cakors.
Housekeeping - 1he uit shall 2e cega 2t
der. gregss ans o1 accurulalions.
Fire ExTirnguiisher - an all-cursose fire
gutirgusner skall be il chaqged. orop-
Ay mauited gnd sailzcle for exireme
ool wegiker zoditons
Aergible Warrting Dewvice - [Me cavice
sha’l b= ocerabor g 21d kuz ercugh o
b nedrd By wvereers in the wic ik
Hear Fiew Méimors and Lights - mirons
and !qhils irc’ading headlights, zmer-
gensy Aasker. irlerar and oo igiks
shall be Slzes ans oseraboral.
Hydrawlie Lines ama Flund - | 1es skall
bBe Tree of ricks. buljes. garasiors or
leaks.

Winagshield, Wipers and Ooor Locks: -
w adsnieds shallbe dean. ez ol cracks
qaging. discalcurator and Froslirg 5o &s
10l o affact visibi by Wipsrs ae o ba op-
2-atiora. Cgb doors shall Rave keyw
Ckabie dzvicas.

Bzfenes and Sharging Spsfems - bail-
ey fuizs sha | be kegt al lhe preper kvel
anz mainz ned gy an ap2ratanal cnang-
ng systam.

Hard Signal Chart - the char is ke e
Tauttad o1 e uiit N oa corspicucus
slece Addiiong copies shall be availasle
io- elerence culposes.

Load and Radius Chart - charn is o te
Tounk2d whare cperalo can se2 < while
woreirg oo whars il is mmezigley avail-
abls 1o- elereros.

uands - & esposed gegts. drive belts.
sulays cluichzs ana brakes shg | se ada-
gquatzly quarded.



354  MOBILE CRANES Crang Inspeclion

o Clufefes - all 22~ds ara - ales s-ali be
TICEEry IEZ Ar2 nesos ozt an Ths
cperal o- g1z ! bs smolt wih r grab-
-\.Ing

L Gui!nggers LN JgEts Sal EXNENT 3012

etract corzlessy wilhperseandreiz nes
~ zozl ofzqal sns. czdi oo, ':’1&:._
wzlves 218 bz groecied o nens regu 2

Gy -E:'-.'EI t AN SES MLED D2 ealko”

» Hrakes - & Zrz«<as shall be f1ly ope-a
horal Weter cer g brake g osocoes
roAY Tary L rse s e a7 Erzl:r:

« Boom Hoist Paw! - sha - o . i TEETG-
Eoral &-d ir 2500 wWorsng oormlion.

« Swing Dog and drake - zpsahiza stal
b= =root 21z e brake 5T2 ergsEge
proog iy

o Track vive. Lags and Pins - ces< lor
EXCASSIVE & Zar. Missir 3orbekes tars.

o Al Rollers incfading Under Carrimge
Rotters - chalibs ree o’ defsizara arzo-
ery 205180

Turtabesstal bz Lz ez =
weds Sracks G- Souges gnd £ tasTEnes
shz. ke lig=i 21z < glecs.

Drive Chains - stall ce croTeny lLEr
calez ir asa's mz i 23)0 s5'ed 20z fes
Gl excessive Sear snd Jarmg e,

Sheaves and druors - =~e3yes shall rot
Navs PESRSSIVE WEAN 211 51303275,
OQrs0s~ ar §Cudirs 11 e CrEYs anag
2z bs tFs oorect 2z Ces< shsevs
his~irj; an“h SAr 75570 SROSSEIVE LS5
_-’LT:-‘-J-: ke “2egigragss axiesswe
v2ETand arcE EN0sgT IR 5 53 10 SeIETy

CoMIE 0 FIE &2 rooe.

Wirc Ha:-p-e- fBoav. Horst amd Panrdani)
- Chec “27 BECE35 U8 W Ear I7 IE™I2gs8
sach 2= oro<zn shes—ds. redocizn - die
aretsr. < ks ooeos on elc

Horsi Ej'ﬂ.-:k arid Howoks - bz« "o
qroos-eg. IGLIrs Sr excessive shou zer
was ot shea'.e: Crazk cusk ags hear-
TIZE NI IINS TGT BXIERSNE WSET
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MOBILE CRANES Crane Inspeciion 355

Cresck hoist b oo E2dw 1o- craces.
DEAXE. |xcassiva Wwas " ar Missirg pats.
Chese hzok o bends. cracks. cormsion
a-d snlarged trozs apen g, Irse swivsl
acaor ard aperalioral s2'eiy leich.

AN Pins - snall be Lubricated &5 neadsd.
Rek1ershallbs 1 face and ooeratioral.
Frs should nct be sxoassively wom.
CQiirtggers and Tracks - ersuare t1al
Su1Ezle azdilional suppar cads shel B2
orzwidzd far soft o anslasle condiions.
Eoom - chonds shal be siraigs®, frea of
wan«s. bands orcrasks. lecngssaal & ba
imalaca, frea of herds. crac<s anz boken
wwexds Al jornirg Sevices shallbe inplaoa
ard tghiened as required.

Boom and Jibe Sfops - shal'l be irsia’les
o b1e crare. be free of dsfecks ard inop-
e@baral condiior.

Boovm Angie Indrealiors - sEal have legi-
e degree makags z1d e indicaer
21s shal d 2ein place and Fity 0para-
liomzi

Hoomn Locking Dewvice - crenes shall
Fave ar. 1 31d dowsn cowss des<gn ard
the 4o zra«s skal ba flly operabional.
Iransmrssions - shail be Filly opeara-
bonal. ciabcaes and selscizr cparalen
shall b “ree wilh e "graboing™
Steerg - shng | =2 propery alignzsdin ac-
cordgce with TanJfactares’s specsica-
liops.

Gantry ard Jib-Gantry - shzl be free ol
CrEc<S. exXCessive ris: gnd wear g1z,
Woels and Tines - shall ke i1 goo car-
dizn. przpely mourksd and e res ir-
Aale] =2 Tanuiactures specilizat ars.
LCarrigr Assamidy - check carner fFrame
ard crmss-merThes fr cracks g9d de-
fegks.



3536 MOBILE CRANES

o {Operglirg Aids - mios be checasd for
lurizlkzs ar: e "l 28l 1TrESennl © -
SPEZHC T

o Al contrels - Hz:2 w0 Sa g . Trave 27
Exzmshs e chzczd

v [oad Lirmit 2nd Safely Davices- =7g Ta

rastzd

Naofe: The above guide wll vary acoora-
ing i crane (ppe and mockal,

Fesicdic Crane Inspection

Cre~es '.'.’i::" rave ot bzer - osse oy sae-
e-al ™z shze'd B2 zvenoa ~aorrai -

cp-mm" cEze ba'ng Lseo

i“trzoraae bas beer coatol sEevice ‘2 anex-

fenzed: Ta 15T J o2 D var aoImpae -

sp=tlin 297 e LSE.

Crane Inspection

Annuai Crane Inspections

Tra bozam gad oirar slesie e 2oTSo er’s,
azwe s hoistesszrbive~dnack musl
he 7specied 3qrasy Be a zug 5w ooordrad
CETEE 'e:c-gnf=|:lt- CHES O5kA.
Tne 1~spazlicr b cne 2l IFe
Nor-desirict oz Jgst g [ Foud ot
Trairscechon ezons shoa be selates 1
Trf ztrstrpEp cabaceEre



MOBILE GRANES

Inspeclions As Mesded

Wherawer suddzn erd urasual shocs [2ads
aw appied 0 a rErd. an NsSpeECcn S ne-
zairsd immeadiately due 10 1hs possiilsy o
carmzage in lhe ed ceanng componets.
Ths nspeciion 15 visual 21d. il necessany. 15
Zlso perorrad oy usino non-desiruclive
lesbhng makioss.

Ay darTags musl be rezained befcoe ke
Crane is 'lured 1o sertoa.

The boom. th. and othe- 22l bezang com-
ponesss ang she most likely 1o be damaged by
arw swddsn shock tbad o whigping oy a
gL e Inad rewgse hoeaver dz 1ol it {he
inspacton o these zrzas. A machire which
hes been stock kadsd nesds a lherough
INSpECTicn.

Mote: Al inspeciions must ba fully re-
corded i the crane fog book, s st ba

daled and sigred by Thea inspectar,

Inspection f Crane Manual 357

Crane Manual and Recards
A mznugl sapsied by the ranafacharsr wilh
dzle ~elatng = operabor ard mainiengce
ie lhe gpec o model o crare2 skhoL!id be pro-
vides with zach Tachne. The nmanizs will
wany with ditferarmd manafachurers. bt the ba-
sic irdomealion wall ircusa:
* Tre rame ol 1ha srans manciaciuner. ard
any ralzed design dilesar: fromite mar-
L aciL er.

¢ “ha crans mod2l name. des grabor . o
pe. plus the modsl nurbes. ths senig’
nambes and the vaar 2f manuiactare,

* Srecilic cara daza acludicrg:

. Weght 2° ke Lail 2ad he grouand baarng
prassures on lrac<s. or lirgs ard outng-
e

2. The load char ard all chats. tables and

dzlz necessary 10 cakiu'ale capacity in

warious conhigaratan coThirabons.

[rata inciading size ard weaichl ol boom

SECIKNG.

—r

fa
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1.

a1

13})

."J

on oand -3giry praces.nes
2" des grzd coof guralia-s

“ O 38 TAINENZTCE Proce-
I:=._1:r1:. crd DLTIAZErs ItC a2 p
WEeZirg. ansd 2l sng rars.as

=
m
=
t
]
%

oooe Tris mosthercaline y Lazd
T OlE 71 eIsds Cor IrEsesllzs. |E5|5 re-
calrs. e 1Er anze. £ kours o servics
rale:es 72 tF2 Tazh g, Ths g book er-
ez EtoLd ze 2g2les &0d s:3ned By ibs
Zpe-alor. ecarTer e sapsasar itbs
crEnes soidens arealg usit Tre ohrss
STCLid EnsL e el the g bstk orErie s
i r"ua mirz gt 5 -E;t Jp--dats
sk Tkirg fe
ANy CETA -.-.h:*" was T8 ed o g tered
calsmrenz - o0 dz ZMesel Mo e -Jr:,.ral
sl ﬂ"*-ﬁﬂh wiictooLnd ~aryway al-
2ol e zperaicn sk oud eo e wssd L -
iners 3 arsnt e CnErges i

cmd cerhikel By & compahers

L

ez
Bl 2 hisers
aLibzly

Crane Manual f Maintenance

Crane Mzintenance Salety
A prvesakive Me lerarss arcgrar bazs
zn ke manddgsizers recomimeraat cos
21044 T2 eslaz shaed “2r 27 cranzs
Te zgbzcimusl be Lsed k2 ecod 2 ae-
lass o8 Feuss yaorksd, nsgsctocs ad g
Tants. fefa 3. qeplacerent parls. grz
lestng
The mg Alerarsz e~d repair cesor-etrrast
2z awgne o Ing ~z2ends inesives A cking
2 Zranzs riLsl tave g woreng krouiesgs
2f tr2 zrans 2nd NEveE 30085s i3 Ihs man..-
“aciurss’s lleglure.

“oria ths sar o 30y manlesaros oo
CAIFS SN A CrEe. oorertrae o moeos a:_usl—
meENE. 337 cressahons zlldieg sera ol

“1E 5'EDS :n:—-:u csnosla te tnllore s



MOBILE CRANES

CE LT Cr

Mainlenance Safety 359

1. The crang shsakd be posTarad whee it
will cause e leasi nlergerce s cher
afL pmasnl cr agarslins in the anea

2. Hopeoff ihe area ard past warring s grs
I KBSP LINNECSSsEa vy carssniel eway

3. The boom sksald be lowersd o 1he
qQr2ans or alhermwisa blocaed or sacunad
Fram drzppng.

Nofe: Alwayps block the boom when as-

sermbling or disassembliing fsee seclion

on assembly - disassenbly). Maver sfand
on or climb berieath the boom durtmg dhrs
operation. Mevar reach infe oles in Ry-
draydic booms dnkess the sections are se-
oy anchored together feither with the

Loonr on or off e machine).

4. Lowsr the lzad tlocks <2 ke grocued. ar
sacure tharm Fom falling d the boom zan-
nal be lwersd.

5. Ay cere cermpanert which coud rrove
or callgpse duning repair shouid be
blzcked ar ses, el

th

. The engine musl ba shat off duarg repairs
“itsretreedes. The gneenkey musibe
remzyed. and waming s gns placadin e
cab.

FoKairznance EErsonzsl must neves oe
Jrezer any pat af tne machire © the gn-
Jins srunr nc.orif anyoreis az e crae
corirpds.

4 T1e ot s shoy d ba secued 50 they
canral e gocderally achugled.

4. Kezpifta crans dec<ckar end reeqf ar .
grease. rggs. scattersd hoo s g1d msosl-
ansoLs sarls ard piecsss. Bees all losse
1ozls &1d paris ir a box, LIse nonfamma-
cle sodbons fom ciEering.

10. Newer wea - i2ose clolthing which may ba-
come andang 2d. Kesp hands, lest ard
ckzinirg away from gsars. refes. dums
anc shagves. orany cher maying comps-
rer: suchas 'sns. whigib2 enging isrun-
ring =r he sorponers could shi.
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1.
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I

d'a fad
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) NE.-E:. L5

—nsLe el szley ezaprert 1sach 25
lirzexlir Ju 37ers s ave abaard ngos
::-r'-' Hu kel r-.’:';er ArpST v or 228 ary

sevrersgessd 1
losFaizp o e s
L's2ahars guzewirs opss onlodums.
Frossctae guaqds arg marss Tastbe a-
praced Bsfors cpstalir 3 e maIrine.
Jelorns reslir_}; a zrang ar 2lurarg il o
SEMVIZE. £ SOTS07Ers o 1 Rave cesn
etft=cied I:' ite mznlerarss & r-—palr
-:h::.. d bz Ii' zrongh v itEgered Ths
2llowvsd oy ar SpErEiie cuels oy b
OZE-E107 7 e7surg thal ths comoorar:
ar= .- l:‘=“r-al
Mever g3l Ins &
nalirszlves <tow -.uhz'.ls 3
SCZavIeT T tacce”
~0l zui e craEre o ossersT o Lk
foagecofiha crara

Zi T

T o

wo

SNEuriia

1 person-
TS CTES

FEn

al: pzsarne are wel

Mainterance Safety

Nore: Welding repairs o ecrane
components oflrer than e boom most
be it accordamee with ANSEAWS HALT

Crane Mainfenance Safety
fMHyadraalich
Hyz &l i compansnls ores
ESr2s 7o TECErInIE pers “hs hzom,
oalnZgeETs. 500 oTer aram e 1| Iu ars Tair-
MEaedincoston oy abgr pressars faoged
l:t:--Jﬂr il 1

BT TS BRESSJE IS relessen b s
E‘.‘.ﬁ-:""r:E".'.'._IIr_:r canail. 2yd e cudr Joses
YW o oor sE7 ceract. Pesseie Mgy 3's0 52
rairiz 1es - e sesle T v 2oosrie alors.,
~ICTCSEr rEiEasa 7 RS STESSL B DR CELEE
ol ard lemrs s, £5 ZipE poJISs o 2
crargz alavety b ghveier Ty Arpcrzinits
hne ¢f ~F g -:I:s:har.__ couly GE sarizus 3y i
JUres Tl:u e = Ty, ke |ﬂ!-3.'rl"';

s& g7y OQu dE T 2% arg SS8C
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Maintenance Safety 361

Lovenar 13 oo o ilg Ioemast pos T=anard
lower-Femagh e af its sulriggers balora
doig repairwors. IFilis necessayiowsk
witn the crare an ouingears or the oo
in te raised pasitizn. gach mas: ke se-
c. ey Hockes.

Dperzis al hydrauls contrai levers
-FroLgh Ihe cperating positiors b2hors ze-
qQinning e repair work. Fresse e may be
~alaired in soTa crouis & most indedi-
A1ely, F tne boam ar outrigses are
Hocked. mzywa ke conbron lzvers i elave
Trgaped pressare ard 2nsue tne blocong
is arlually supzorling te baom o audrg-
gers withoatihe assislznca ot rapped sl
Wher.acraneis opsglirg. cilardar e an
vrwerszd hpdraulic tar < besomes Fegted
ard zxpzads, thersby raisirg Lhe pras-
surz ‘nside t1e unveated laek. I° e bller
cap is remgves recidy. e pressurs
e tark could bowihe ol out o' ne kar «

“hs o can e extreriely hot ant cauvss
cevene personal injury. T o grevanl ingany.
locser tie 1ypdraui o system hlle- cago part
way [0 & low ressL e n e 1ank o dissi-
pas.

. Hydraul re el waive saibngs shoald not

excesd he manufactarsms specified p-es-
sarg setings. 1 relef vgwe sstings e-
L "e rsadustmers, it st ke periorred
by qualidied cerscnnel.

. Crane corrponends. whish have bean

damaged ard axters-wehy regz s mLsl
e carp etely inspected 21d resked by a
qualiiedinspact onagarey. or Sy a Man-
dJactarers resresenizive. celone @aing
cAack Nk s2nvse.

E_ A boom which has g &g o-#mich is sus-

pectzd of heving bean cyersirassad musl
be reroves from service until © Fas baer
propery resaimed and fhoroegaly n0-
specied and sested by &n accapzabls au-
thoriy wn3 wil docoumert *hat Lre
stnuckaral nhegity nasnobeer TpEed



362 MODBILE CRANES Mainlenance f Control Layout
Crane Cab Conirol Layout

Nofe: Boomt repzirs. especialty those In-
valving wealding. require specral meth-
ods, skills. and experience. Bafore
aftewnphing ary boanr repair. confacl fe
marciaciurer or e crane distributor,

The manegfaciurers procedire mosl be
foliawed. The weldar must e cerfified o
frai procedore.

7. All crane cans res'esed or regairsd M
hayve 21 ezs ra same zakery lazlor e-d
s=ciicakanr 23 e arzmra car Pl
CNz5] 2&rs iz e erqena’ essiprar!
mar.factares &1 g~sarz Ikat e Ta-
chirz's orairal gual v is Tantair zd.

. allcrzmersparsar>ad sstTersmusl oe
rmazs o~y oy sustihez ard avior zzd
pesonrel. Lrder 12 CICJTSERESS
shol'd 29y cerson eflezt any crars 8-
F&-iorahze =eisns e Sag “ed

1

Cgzs ang covol statars o9 all rozile
C-£185 oorzTi o bitc siarcz-ds ans
Gu:Ozlires “ordsa qr 27l fayays
Cottos ager doing e ~orrtal Sracs
poesalt ng process mosl e 2cete3 wilnr
easy 23ich ol Ine czeralar 507 alloy, sal-
slazions oom o ogarztor. Tre conles!
ETETgETer T 20, d e accorzgtos
wik SAESART

Cn sore case ypss, e zonloe levers
2 &2 aslat'e k2 ks coeralaors rzazh.
Ih.~b 3orsve 01 p ot ik s lever shak can
cenosanzdinLs s oworgirelevs: ecgln
oIz puiez oLt or Cashsdir

Load F2.s7 boom kazist, ~d swarg cialch
sznl oS musl Tl n esral wengT e
Jsa ol pos T es lalches.

Allcorinzis rsi ze clearty Masasd loir di-
cata lhe forction, Seellustrato- =334 lar
A typcal sydrae © L22 3GL. C uslrEon
=233 for costn 'gver g rechion 317 -Ls-
traior =352 lor g wp calczavent orzlcab
ayoat



MOBILE CRAHES ~Conlral Layout

* Cpatols move it ihedirecenol e resal-
fam: 2asz moveTrenl o Machire mose-
mek.

s Coatolleveriunctens speed Lz :ha cpe-
alicn larher awey Irom the neudra! posi-
{ior 21d slow it down cozer 10 neJabsl.
Seajllastralion #3332

" Cranes musl neve & civier lor gisergag-
irg power i the sugersinaciure Tachin-
E:r'!.'_

o Whangywer sossib e, cornals skauk ba ol
the deazmar ype.

o Cortmls must b2 adjustzd sa ke 1o
ne=ced o g2sluatse the haad candrsds is
less than 35 Ibs. asd iFat neaded {o acta-
gle 1he fool contrcds is less than 50 1bs.

The tvave dstance on hand 'evers musi Nhrsrgam #00 - Cor bl Lowsr Funchons.
nol excesd 24 inchss on ar2-way [evers

ard 14 irz1es or tao-way avers 'rom ke

neJt-al 10 the szngagsd posihors]. Thea

traveld s:ance o110t gedals must robzx-

oees 10 ircnes,



364  MOBILE CRANES Controf Layout
Trpical Confral Layout iHypdrawlic)
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266 _MOBILE CRANES Conlrol Layout
Tppical Contral Layout {Canventional)
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 MOBILE CRANES Conlrel Layout f Pre-Operation 36T
Cwririgger Confrod Pre-Operalion Notes:

Twa bypica” culrigge- ackrahor syslems zne e« Bafors slatno the zngne. ensure Jka

skow 1 luskrgtion #3357, Tha syslem may
ka activaz=d by a 2w pesitior swidzh o1 k2
panel o a pedal bpe corial

I S
e -

A % 7 F =
L R = B
==EvE o ilELT=
TLTRLREES DIt Lo LEEREgI e ST EEED TN
THEErT e e RIEE IR A DEMRT TEEITIN
L F ﬁ : F=F Pl
e CL O N R
= )
B = =
.F-';ii:F Rﬁ = ﬁF F'-I Lo |
O T A
TeRmIsEgsETIN =R R
.; -] Sy = R )

S FLRF% I #5F R
=t T wd T
TomEIIE RCET e CETSSEE MAD ~ORT SHESIT LN
¢ FmineiFhoeth A =i o, T

re1smissior is in newtral. the parrg
brakeis appled. ard the sw noloccs er-
gaged.

Fiha o prassurz gvd lereeralur? cagas
dznod d sslaw ihe preper read no s off
e engine.

The ergire rust ba o b2fors encagng
-ne hyZ-zulic pumps.

Always disengags the hydradic parps
i gadended Trave | oodd wasibar ssarting.
Cr ergire ciigcss.

Jpergte Lthe engne a2 ar near the gov-
ermzd RFY wilz asing 1he crare.
Ex-znd ard se: ite cofripgers becre ab-
lemstng any hitng.

CnosLbriggsrs contrcls with Loagla
swilches. dearess & butlor bafore Tovirg
the -oge'e swish. Faill e io do so couks
cALs2 a hyd-aulic ook

Beizre 5w 100 the crg1e make sung the
ar£a 1s cedn,



368 MOBILE CRANES

Control Operation

Swinging fhe boom: Deped igon itz oon-
rziar 3 oG T pIsiioT Sustazite everfior-
wArd sl mowe e Boom edibzr Sast or led,
ans poar s Taecon llevess ks msvemet
SEe 1 uslrsTon =335 Swirg ‘s slozped oy
Zhhar-gLarss swrrgor getaleopl zaton. de-
zerd g or ihs rodzl Whe olehon sops.
2r2ags e T=chanizs sy ng braxe g1diks
cosfive svarg oo

Mofe: Mever push ar poll the swing dever
throwgh newulral fa siop ihe swing mokion.
Eoore raising and fawering: Pu i e koo
elzvalar lecss zazk 1o -e UP posilicr 1o
rz 22 ing oo Pusi Ta aver larivars o
DO o lzyer b zazT

Foorm fool corfrol 5212 2763 mey e
E3-0 2Ze2 wilin & “2o! comnal o raise oo loser
e beom. Pua~haceda fiorvard 1o LOWEFR
e bzam, ALzt e pess’ Dack Iowe D
RASE e oo,

__ Contral Operation

Mofe: Lomg Booms can create a Fpping
covtdifion phien fewersd oo far, aven with
no load. Whan fowering, fet aut the foad
fima {o provent hwo-locking.

Exfendimg and retraciing fhe baan: Soik
tlesoop 7g levES 132ME CTETES MEyY oy
—ava ong leven masl B2 coasksd orwsed o
e QLT zosdizn o exlerd re tocT Book
svsrsare pules zazh s I pasikon tars.
st ine boor,

Mate: Fower felfescoping sechions must
be exfanded equally fo satisfy Fhe Joag
charf papacily ratings. Check the load
charf capacify ratings fov boom fangh,
BoaTe arigrte, dpad radiurs, before prfend-
Img the boom. When extending the boam,
el ouf ihe foad Ifne o prevens
hwo-Biocking.

Haiging &g fowaring the pad line: To
loNs- exkbar Ibs ma:n load o 25xiba~y Izad
irs lnegzpicab s averispused owandio
COn™ To = sz Ing gvaris o es back 1n
U= "rebkzsscesdoantechanges o b gh
ar k2w arge.
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NMote: Do mof change the hoist speed  Typical Crane Safety Features

range with the hoisf mtowing. Do not ferk

the confrad faver Io cavse shook loaaing.

Emergency boom operation. Jn rarg oo-

casions the boorm i cyi ndes hydraulc

zqualizer 11 can *a . i ihs heppens. ra2-
slrizt ng davices allow condir aed spetation

Labilba ydracic resevor emplies. TTed-

gley Iry 1o gel the ooom 1o 3 safe position

g1d she load on e groans .

a. %eep the ergine a: 1arma’ operaling
FPML.

b. Keep 1ha desired bocm angle by puling
back (LUF| an Lhe leves as nesded.

c. feesire bamang'eand le escopeinkie
oeam seslizns wAile oparat g he sk o
ges 1he lead on the greurd in a safe loca-
lian.

4. 1 nzeraling owe- e side 1e2scope inAas
rrach as possibe bafore lowsnrg 1he
boom. d oseratng ove- tne rear. immadi-

“2ly lonzr the oo,

The salety leatures in MoSils CrANES wh vany
somes™al ir. design and apsliceton with the
warizas arang Meulzciuters ard ke g~ d-
ual crane mode s.

Tta peénls ‘szd below & re commzniy Ls2d:

e A dire extinguisbar i a -eadily acoassib e
pasiton. Opara:ss &1d crare sapoorl
parzoane! must ge Bmhzr Wi e Lss
and carz of 1hs “ine exlingusies oro-
widsd.

* Se closirg lueg filler caps anz flame
arrashars on tuzl tanks.

» Su-able ligating far righs opergiizns, with
cask-Lp ligats for all mogzile wnds.

» Razarwaw mrorsonbock sidsg of mebe 2
equ prieat thal are large eraugh e gwe
lhe cpealor 2 3a%slaciony near wew.

« Wree czhocks on mobile waids Tz slop
mowvemer: or slopes whan ne equpriett
iz o rubbear. is wnatlended. o-is ceng -
p& el



470 MOBILE CRANES Safety Features

® Boor args rdcaiors. The ing cator ® Dizvces loaulorahca™ s:0g faoT dror

rusl Ze cleany wgibs oo The oserator TiIcrwhEnTre Taximer bromiarg'sis
Tram ks szal. il musl 25z ke sagdacle 1o mEsrar
Wit ons 2eges ® [rumrezaton ivdicasis caaly v ole o

* Scrxm o zaglin disslors sou't bz ok R EhETE e
s 2d o all mzctir 25 e g IeSscon ® U gQoErs MLs o mackes o 22 ez o
00T C ey IrdiEts s oL goer ceamiz o v

* BacT shcpsar: to'sl 3zt s Ys. se exjerded
uslresiza =338 [or sexarmp es. * A cazhay 2aohiz salede wEamirg s oo

- Thz 22l ‘o k2 s gralicg dew oz must
Bz waiir g2sy each ol tre ozera:r

& Aosninlevs’ 57 TRa zulrzgen cottn £t
Nz “27levsars e crane.

* AmacnTaz sLace o e revelaegdecs
W0olace {5 foot 2vel oo Frs' presision
2VE 3.

* A cCale oy e ooz foot £s imdizzT g
medislance otk s cemier 2F oleron. Ths
dsle~oe. nivstedsznceoltrz zo st sl
e lzas canler gives e lols o s

dss Cerg-al o'gizn i canle o ~zaL

i

e —3 r BT Siope
Busireiion 2553 - Faoors Slogs
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Hoist Drum Saleby

Hoisl Drum Safety

Crgne Sums muesl hasa suthicient 2labes-
irg o powe” e1gaqirg dew ces1hat imime-
diazaby 5124 21d skep lhe 2o mcEar.
Crane drums musl have self-sefing
fail-s5°c brakes thal ane capahle ol suo-
porting 1he reted loads wilh resom-
mende:z reeving and whish aperaies
aulorabicaly shouldthe coweail. Sesi-
lusk=tlion =339

C-are dum brake and clakch 2sseThizs
rrusk Fave &Zjuslmer:s b osMpansass ‘or
waar zrd Tairzan sdequate spnrg foce.
weer Jsed

Cran2 dum boom Faisting meckar sms
rresi have ar. g azilisry rabened and zawior
an aqJdiveand poslive locog dewo?. Ses
iluslranizn #3200

Crang hos: dums sioald oe provided
‘wilh a mettcd 1o 2psurs even spoaling oF
the s 2 rope on bhs dram.

ko
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i
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oy 25240 - O D B2 52 Saka

Hoisl Dram Safety

Crang drars T ust hevs rms end Fargs
Q.erds arz2 e-2gh o preves: 3 57ack
wirg 0 “ar L TEing aolf the dror.
Crans drn. s =105ld "gve at ieaz: hes
Falwraps af i2pe emz ieg o b o

ir all se~ oz corahons T-'s nnrhe-
covErtiz g as ks regues snls "tc'*-—
ILasdesizng mshl regqure “ws foowrezs
270 TTTers May RS 07y SR A Taps.
To e sLE chscd Tt e nogs OHAS
LSHA desarnment

G-osvelcars dJms s Fave Tt 2o
rEC0 TNUT .M SIGESE p'“!‘ Arl onnuE
Teptriorits dizTeler o [z i a3

-
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MOBILECRAMES  BrakeSafety = 33
Braka Safety * Swing braxes musl have a [3.-safe
s Onaurralc tydraul.c and eleclrica methaed siepoing 1he swng with u” oad.

hrz'ses musl be des'grad 52 °Fe brakes
w | gpp ¥ av-omatically ilhereis aloss o°
cawe” o prESsune. T1e braxes must nom
releasa urii. powes 1as bean eslored 10
the -rachne anc the braka is delibarazhy
reegsed.

Foo: brake gezals shouls have a means
af zeing lascned in te aspled position
*oad noist dums st have fail-sele
wrz <gswinich zre re'eased esctricaly. hy-
argulize’ hyor prau raliza- . There carnos
b2 a zel ar chain dres connecioen be-
baeen e dum ans 1he bras2.

Hoist braqes muast b2 capesie ol Falzing
e casacity raled load.

The brake dum sarlzce mLsl alweys be
in pocd condzicn. The bake musthaws 2
athed af acfust rg for linng wear,

ard hoki tha soor in 30 rpi 130 ke
wnos. Thew must hold wilkawl ooerator
abienbon.

Cranes mus: haws a posilive swirglosor
hzuss lock Lo prevent actidarial engage-
meat or disengagemsnt This = used
whan Taving Lhe suspenoed lcad. ans
when trave ng ihs crara.

Mokile cranes Tust have brakas which
can Fald ke maching staliorary unzer
normal working soadiling. 25 wel &3
Falzing on “re maximam grade lor raval
recommzngad by the manufactirer.
Hydrau ¢ cranes muast be egaipped w1
ireg-ally Tourled savices 1o prewvenl
beart lowesing or “elracsagin the ewar af
nydrau cla urs.
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Operalor Hoisting Safety Poinls

-
i

I¥ IFsre s regsznzsle fous Tz g
IF2 rechanzs o smactars 53,5 o0 a
Traradsroud sol pe wsedurt RE gues-
licrab.s comgsrsnls nevs bear recairzd
ool BHEH LY 5y I8 T Lol T

A Deopsrglion reaesliza mMust b car-
Aed ol This ' vauoes

Furalaad sakery 'zvals: leakage o al or
oz icatize Falds P32l T rasas fo-
lez<s < damage: lirg prass Jf"‘ 27d =lLd
L iness Ilg": “Q. sZnEf a&md waT g
‘4775 Brakes. 50 oozse pressars aad
orase war- Ty dev e cluiches o
a"“ |:1:|"'r- I n“era n-- :u|-:||L"“ o -.-.-a'r-*lu

ar-:l -:-Ih:f *n:- -::-.ﬂ:-:r,,rr-: :-:r:T 3n:
Goor B2ist noasps i s soractars: he
rity & miEcaicrs fr sose or T 25 g oEns.
crac+ad we ds.

Qperator Hoisting Safety Points
d.

i

V. Dorziress -arlessizasz ke crare

The coerar shord ze ler -ar v lhe
MEZF "8 ZreverTvE mMairietarse oro-
cem o ns'p aesit gy prohlems

r-J"- o2 stowd tpesgle ary crars L
thzy e laTlia- wir fie rask e com-
celestazcps-Eirg @ oor'rsle 3ng ceri-
“zd by P spz icatle 2eg salhoiky
T=e zperalor Tasl sy ks .osson 214
JSE CF 8 smengensy sTundovn featuoes
The er3rz shoalz warr apio o'eslete
e i n | = |:-,r'1"-;- Trz kst wirc~es,
B30T Faishoylnders. coo v swtensiz oy -
~deg ara switg Tachansm shaud g
cecharzizd s fuake Trae o rcign e
Svslemarz wEm™ Lo nthe mEntacL s
Srs acesizat ans. Peformiiis o izt or
SXEC 52 5wy 1ord wagiher s prever®
h'.'u =i E‘-:-"El-"- loac 3.

Gl
12 rarcieg. Loweer e oo o s toesl
eairs end Fien s off tra ergire,



MOBILE CRANES
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a.

The crane engire shouid ur case o lhs
maximum gowarred speed danng liftng
and rarmal cpeale or fael essnomy.
plus operatirg eficiercy. power. and
cwarz | safehy.

If e crara 15 °> operake na coained
space. Lo as a buld g, he enging ex-
Faust Farmes rusl bs verssd and ads-
geabe & - coulated far persennzl saiety
zrd combasscn 2irlor k2 mackne.

3. Uee pxireTe caulion if A is 1eceEssany oo

11.

eperale 7 poar wisitility sibugticns suck
as carkrass o dusl. raim ar SN
Soma weathe- corditions also wamaa
special adenton. Wird can be wery dan-
gerous W haising cperglizns. The dan-
ger g it ol wins velsaly willvars wilh the
diTensizns and weight of the load. and
e hegighs of 162 i Extreme cold can
also ze harardous B c-are comparanls
tral are shock gadsd.

Cperator Hoisting Safefy Points

R T T T T I T A |

3%

12.

13.

14.

15.

IFa crane dewaloas g9y auditde orasizle
zwidence of prabarms duing a hosing
spetalien. the cperelien shoald cease
Lnlil t1e prob'em is checved.

I*a machire Fas loicask Lp. e apsratss
FLsl have zlear vigion 2ebns the ma-
chine. or L5 a signalaerson. The arga
behird t1e crge rusibe clear ol persor-
nel. ardihe crane wamirg device shzulz
be Laed.

& crane muss ge sesured. g ading
Hlocsitg if recessany. fror any Sravel
Jurng 1hg noistirg operakon.

i < is 1ecessary o il on ruzber. 1hs air
brakes mus: bz on and e wheeis mis
ba gloced. The sransmssaen shouls be
ir neLtral @s mowament Togh dameage i
durirg aparazean.
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ra=ciiFs -Fwifnzal b2z = ~Eade lirs),
Thz vl 2oy a s—zalics- 1 ard =5 m-
"EE QIIRsTME BrCIOrTETED Iy QUESS
worwrer gl s srotmeae. oraieps

Are rESE: e - a0

v.Trecrgne shzulz ce possorad oalaw

ACEGLATE CIarss o0 12 3w g, NG
sar ol me c-gme shoifa czme wilb a1 2
EElcfay oiairicter whcheooldpia
WordET AbhaTsror‘snsesnnLidbs Lis
W wgEp vericles g0 L nsosssary par-
sormat Zaovay.

S Tre zgeqalor 5oL oraclize onos B

Corirzis b oettha lest ol e Zrans “hs

15 700 NS 0TrE MEstine. The spealon
TLEl ZeEvalefL  gter ot rs lsad ars
~oree disirscsd.

> mal leave b ozl

Far he cgme ras @ suaserdes load.
nI g shaLd cepsmAes o et o ar

naye g benstt 7@ araciize o dey

Operalor Hoisling Safety Points

200 illre zrars s g, poed wilh g boomnsss
o

=]

SvET oS Tshral ke eracaawearing
TOIMINDET IS ST T Lea,

A manaliy oseratsd boom Faisl zoer
P 17 20 20L.poasi TSt he etgansd at
all imas. exzepl wier wowanng TTE
boor. Alomaizally erpazged Coam
F=lst deim cawnis sroud ze qegaisdy
chzomed,

CWaET Cigriitga forsek tous b crzne.

AR EVENY B0 Iz .00ET il Ly
25, pel Tes ara sSnes.
11

Sewrarsyver cozsit e, e orangs 1 asl e

—_—— =

Sl L T3 gpEtele v fg osl 3iaste cosi-
Tinard "~ lhe ares al Fgtast casasily.
This us.aliy means lik ng oear lne ez~

L. . Crara szt ain ews b satap o oo

nzges wi1 e Bears oty exier de
erd e winge soiirz qroand. ssoars es
o' e lpad veizhl The crars Tast &

s

\

ezl al all tres. Leve sto d zias
Farckel Tarig g- coezlios -zl s
L IiFs5.

L]
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Cperatar Hoisling Safety Points
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a7y

25

26.

ar.

ed.

Tra crane stoLkz be spatkad as cose as
cos5ike t 1hs load 2 mimnwze kac
swi £1d Faip recuce beom lengk.
Conol swireg Sl osear e Foe ol atrack
mezartzd crar2, Jnless it is epproved in
the Tarifacturers mantal.

Cauticon rast b2 usedir it paniirg. a1d
I imzleTanizzion = ensurs hat werk-
irg perscanzl &nd ochar qor-imeoved
peapte £ nstin e swirg asius ol e
CIE1e.

. The ozd weighs musl be know™ befcre a

safe Iitt can e plaaned. Be awar2 [zl
usirg & ogd indicasor 8s & lesl scaleis a
walazan =° the ARSI codes.

Read the ogd cnans casefuly 1o gatthe
crang capacity. The1zal load we ghit wil
qererally imclude everyining beneath the
icoom lip, sus he jheweighlid anacieol.
wher liftng aff the main Tlock. Usa ex-
frene carg ir calculabng near-capacky
1=

30, The lift plan skoud e caredl'ly workes

aud fizr crgne zd lpad posibioning. ang
sene dearg2cas. ILis MLc gasisr and
safar btz work 5 oJt in advance g 1o
owes ife load ard reposidicn the crane.

_Litts otar 757 of tke crare capacity are

crowzal. ard requine special afsmiza &1d
clarnirg ‘o~ load re2ius. lcas it heigat.
kad weignt. ard crane cagacy.

. For &y IFL. the crane rrust be rgged with

sufficient zars ol lire k2 make ke it Jas
par e load chat celais) “h2 bocm Lp
riusl be siugled directiy oves 1ha 0zd
carer of gravity [make sLe the kadlins
is alwzvsveriza'|. Ensureiaal-bemoeis
propety seated on the drum 819d *nths
sheawas. Wakch for 29y slac< rope condi-
son of mprepss seodding an ths dnm.
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_MOBILE CRANES

Tz .03d rusl 2e sg'ey ngoed tase &
T rran oo salely fartne a":I all Izcse
2zd cheEcts secared 27 rergved. Uss
IEgI 1Es W Eezp lhe ::' M Sp g
ol Zzalo Mg<e suns tre ca2d S onot
oo '“d DEREED a0 zeloma ik g,
by a.dnar
‘Ing or slag I -iftrs hzok gradse

e S zculefsraho s Lra,

--:I.-t:-u-l =

il & r2zey lzad 2 shod aislarcs of ks
Sravnd. tren hod ke ohack IR Pais
"

L 0Zerats oy ke ezt of lhe pams
Zloc E-Z-'-EI oad-z-slasty Kany

i
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CIETEST .I[.: Fr.rl.e yoeioeTzpeg.
& c-gmesnowssg 3o T op il sove~
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Ll
L
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*a -:-E-:I i el ars Tdres st ba'eooa
procesy aalill gavwnarzrehsck L~ 2 5
sfanoed.

=Rl r2e lhs -z o e
hies <.

Cperator Hoistin gialeh-_F'u-ints

EI
-
[

=L

ba
I

i
[al

= oreralar -‘m:l “ez.07als sy o
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hEvE
T“e OI2r23r mLs! Tess Tass s syves off

g lvad. Do ~oi B2 d.sracsd. 1° ks boad

=,='1r=:{ TE OSESr. & SZNEPESOr s re-
aued

T sEzzialy r.oged loass musreer
bellted ziorce. egarziessal e vaizal
Excess = ngs must nzver Fang ‘zose
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Operator Hoisling Safely Points

S T T A T

3rd

45, Marke sure it 5 o'sar beloe swinging a

lnzd. The <ulrigyers masl bs down anc
-ne load must alwaws be unde- oondrsl.
2o rob make any qapd rroves when
swinggaload as censihucal Faree miginl
pull thz aad sat cast1ha propes &Iius.

26 The load shol'd always be as zlzsaialhs

crane ard the grouns as possite: batbe
careful i bz s the boam ar he owwng-
qers.

7. AHer Ihe b 1oist Imiling gavice hes

lurclizned it may somsimes ba rsco2s-
sgry I booam up a e o orelease e
ooam oist paad (whan the override oon-
Irol is usad. the limiting device wll be n-
schive ard 1ths may allew Ihs oo o
come sask azainsl the steps hard
ercugh b cause boom damzge,;.

.2 ool opsarEte ke oocm al a higher an-

gl lhan e cher alkkws. 85 a suoden
Inzd malease ooald esuit in bBoom kkck
bzcs.

4% The dru Tt shau'd aiways 1ave ak least

nres Ll wrazs of we rope |ThE Tink
rmum nurmbEr may Yary in some jLisdis-
ziznsa allthe iops accidentaly wds off
ke drum < must be rewolnd in 1ka [igat
dirgcen.

a0, Be carehull aboad keepirg a safe clear-

n

ance betwser. he hoak bock and head
shezwes. Twe-Hockirg c&1 ba ceasedin
AiFzrent ways. ard it can resallin a bno-
ken ho st repe.

. Lead zharls 1or hydrag:ic bocm cranes

ge basad o1 ke boam sechons beirg
equally exterded. IF1h2 crara has malb-
pe telessopirg lewars. the sechons wll
have 1o ke exderaes ezuz ly by the sper-
alon Wawar make & f by using ora kale
scozic seckon. TYe sestzns excerd
EIUE iy <N a sirdle Ever crane.
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MOBILE CRANES

Some crarss have oo p""al arsss
a5, ThEy 37 enzassd ook b opsrs

"zl reTang o7 bl pads s :i'—_-
Iperalcr mLEt 08 reasy 1o eac b s
salety of *E:rsr:n'*ﬂl Tiair puroose 1s @
RETITERGDITEITTS S05 WIS SUSESr 23

Tre 0aIz- ghio carods.

L

or=

CrEes ce 221 I"'"‘ 3 WATT COWNET

Q&I VeI Savites. T BEy Qe prac sa
IOl ot owenirg nads 2 j* ans ke

T1ois] orake b ;"E-:E 1 ESE7E,
Torzae sovensrs can bz jsed o lowver
23y agds. The ~ost sloick emans
sngagsd ar? lrs enq~e s2ezd 5 esu-
gleZinsilber 1o d saiosd saspsadad or
allze Diooseer dovs Wilh Th s meT-oa
e Erzins L ms *mrrn.;: v Eard Tte ra-
CERSY LTs 3EssEd. toess g e
BrIEE SRS G apping Mg srecs wil
g lzad. ks lsasis suscerdes [or
oz ibana ey sesods k= FojslE-ake
=10 be aop'ed ard Tra aasl ok
sEngagsEd.

e
'-T-____ H

Operator Horsting Safety Points

Ths Tzlhod &° aweang is rscommenoed
“zr pragise spoTig ol heavy SEas Ay
Mele: When sfowly fithing, fﬂ-ure-.rmg Ll
rrelding a lead with the torque convarter,
oo rhal ergage any offrer clufch as aokdli-
tharal foad will cause the converter o
El'.ip_
34a. -..'h- = Faistng ks OErELTy shz 1'7 w2es
F s foot o tre o s brake 2l all £ 71es 0
preveriite o2z fomiz rgil e ergirs
szl
mE ST 2NAT O

h
=t
—

dizatr cat e nsed

54 gu.ds when ~crg 2 ozd Tz post-
[T

a7 e g2is saspeded for 20 esteqidzd
carayi besslety pew TasToear geges

28, 11 e LalgTy sverT & 2 cowe il e
sur-g a it set 19E ZrE«ss anz loodng
JevzEs IFilss prace -..al.ar—" aorpoEshls g
suspenced lzad shoue o be fances snzer
zrg<f ooriezl ek zr ser 2R Fargirs.
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MOBILE CRANES

Operator Hoisting Safety Poinls

1NN T T O O O S B A
1

Nore: Always keep Murphy's Law in mimd
while parforming a Agging or hovsting op-
pration. S it can go wrong. ff will. " To
avoid this always deuble check and be
earafen.

Qperational Aids

ARG 5305 esuiras ar Coe@boral Ai2 o1
arw new crane wikh a raled cezacity 7 31078
ar rrere. This can be a 'oad dcabor, raked
capacity ngcator, ar -abed capacity 1 agdlin-
dicalar. &n clgzr crane deoas rat requee -
stallasion of a new ooaerabtoral ed urt’ tre
crane urdegees modiicanen or r2pair.
The rearJfasurer of -ha2 device rrustincads
mantal infzrmzslion magardirq e op=ra-
siznz pargTaters. This nfarmatior wouldin-
cide wrelher e dewo2 oriy skows B2
cperakng condilicns 1kan weghl. radiss.
boom argle. -wo-bec<, ebs) and wams il
carzior aboul an approzching Lasale cor-
dilion arwhesner 12 dayice 1as =5 N Zre-
sat limils and will overrde fe crara speralor
ared aciLally stop a2eratan.

Thzre are nuTersus manciaciurers ol hes2
devwoes. ard althoagn lhey arg somewhkat
s'mila-. ths acmual disglay ard programim g
wil way. Tre examp'a shown N iluslraman
#341 shows e basiz ilems indudes inan
speatioal zd. Tha poor a1gke and kas ra-
dus are shownanteright size. The'eft sidz
diszlzy snows 1he crane capacity ard 1h2
Inad seirg . Hed (asike rzallima beomr. argle
ard azradiusl. Ths keadis alsoshow as e
censemzge ol capacity.

-_— T -

LMI System
FMEAIN WIRKCH PLULL BOOM
12,423 LA AEHMGLE
s -
LOAD
MaxiMmusY LEAaD RAOIUS
18.03JC LE 37T.5"
e . P ‘e
=_:...':' S q: -_—_- [ -a

Pl shraben £34 1 - Losad brsdheabor
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Tnese devoss cer be 23 cas's as gy
e actagt 1Al sacarstances, ar ey car ke
FILSN T-3rE Corp = wikn sk oo fegte os
lor 2 ove<dnad s7eatar . ang Thay mzEv |-
227 £7d 5Ioe Tovementhisioey for arer e-
wEW CAretl slady o ore manLal s een eo
= onzarslend Ine srograrmicg of |he
A Zog2 vzl 25 whar Ihe cispay acloz iy
Mesis

Mole: Jperationar Aids must be checkad
danly for proper fumcifaning. and mos! be
reguiarly inspecied and lasfed in apcor-
damce wilh the manufacturar's
reguiferanis.

Operator Hoisling Safety Poinls

Mole: it the event Mal the device read-
FRRS do nad maitch the machine chart rai-
fngs. the verified chart ratimgs and
measured radii shall lzke precedence
aver the indicaior readings.

role: ftis a confiict wilh the mancfactor-
ers guidelimes and a2 vitdation of the ANS)
stamdards fe wse a fcad indicator as 3
meihod o weigh & foad.



e,

SECTION FOUR QUESTIONS 2
Mobile Cranes
= fermemneg Femg mETETHER S LLE A TESE AT IETS
SoE g AW B GRS LT 200 T8 FnE PR
S aTENE TE MEAT AT SRR nenss METm g LT 3
R B TR e el S e T
e ]
A oD S eg el ESTES A e ACETS MEETES ET
FerpES E7 oA T S LT AL ETEE BT e TNES g
SR BT oes g S A TR GCETSS
O ‘mwver ol
A rase ooo @nd DaeraEd
T mizelbze zad
1 pamere pow i
T Yo maniEt TS AT OO LTS S TI THE R S -
rfngt A ¥ o s &
A rzoragt Pyorz o ool

A exlend=cem
A -alen —de a2 o O SOCm iy
Asecaecadr ::-:r:,t-:'l

Sacior 4 Mz 253

—
| —
pr—
—
-

L] = N 2 . = -— - - = - e— R ]
Mo At L T S Rl g T ED R ST AT

peErE aG T

T aan ¥ appmant o koo oird S
7 i~ zalss pErg Tg DOOT A58

71 mams ! U0t rg FETE SLET0EC

T Lsec Iz tesiw s gn s IR prot aroElt e

=}

A sanercrans
O cemia" IIEre
A oy picke

.‘,{,.

Ao S TR eI AT T pephelt dprs | £
"I-E.H"I— ::5-. “ETUE

SIS EDELTED B

proresied seCways

oo pasted =

LI L

W
T

L

LT o sene oot o ol B SRS LS AT

o

im

I'=



T

e n_._ _._1

b i W

I

" M ; Ui

"

i

i

o

i

L

Lt

L

-
i
1
1l
n
vl
W
'
s
.._____
Wi
il
W

._”_._
.“7 :w_ LS Y EE
“ ' w i Arr
'
iyl 1y 1
17 1 M ' .



i, Wi ogzmatr wasnee nore wtat notn g ST SR e E T o eE T e L O e
- e e — ot Cezn - [ — — =
RIS TR A T 1 Fequz gt o e lgesey perda res
- S E #hosd o2 lnier
d ¢ : O EGUE =T 00 TTE Dasksiay peraar] es
A o ower shasd meixmoer
- =

A
x
LIII
it
L4

e e f s @ Tel S0 E R o AT
17 Desr e ragEkmanis Mae e 58 D saaE TeCregsss’ 28 M e T WS Do ECTRsEeE
mmu an by — = - e ~ = A - =
S UL A v T e e e s A~ i IRFRET
STEUE TER T OO R DEEY S
m 1 1zsm =2 Dl ra froz et men! S M o e T e
LURLES ML 5 S S SO0 e 05 S SEE
1d O REET T ETT R RN YL ME T TaED ATET HES S E Al AT CEman gy
—aoea coEne P dx= o S
oo merLRETLTErS Aasi ) oeaiad o - . -
. - - ety = = ST D T Ty E A LTS e D e
Fave g weter oo “=d o re comect ws d g Tk oete =
o T oA ST

i

-
L= comes wetd 7 cods End eSSl eaart

gl ol g

! {
o8
G

Jugue =
T

1
1]
I

AU e = Ul O s

r

B raran

In'lln

c!=ocye

i

TR ST BT, O TE Ay DA O

7,4
b

;

r

pn =l e
it o
(o ot o]
ASSD s

3 7

i

Segmor 2 Mot 'z Crares Fag= As.



=t
bl
1
i i
1 Ll !
o ' i
Loy
i T
1 b
L o i
in L
i T
¥ i LS
1l L.
i ik Lo
'
L 1 Ny
._._.__ .
i
P
H
g
”
i
[
1"
I
=
r
LI :
i
L T
{u in
L
i
ot
'
r-
‘1
!
m
.
al
L
m
i
o M
it
i
'
L]
ch
1K} = Iy " '



'

. 5;' ol e
-
w
Li 4 43
=
-
gi-

r

TSR EEEET
T ACETTTE A2

2

-

0

)
i
L]

i
i,
i

=TT

-
1=
e
—

O O e DD AT e STEI R RS ERE

g

ﬁm
&
4
B
.\_‘I

S eE YT glEtEeser = ilas s zss & oEms
nZ: e BT T U

oz

NN
b
&

I.I.‘l_I
T

N :i
o "
-'I.

'.h"l
E >

i

oo
{11} ;,-
Lo |
1
1
i
=
IE'

=
ry
w
13
L] u

o
4

L
B>
E'";"-"
Ma=
5 i
"
rgﬂlﬂ
L5
q &
i,

Juouy
T
!
]
=
5
'
H'Il
i
@
)
r
o
L.'..e
4
o
o
I51.l
T

i
T
w
iLl
w
™
'



1 S
11
i1
3
K]

. 1
H 1l
W i
]
h .
" 1
A "
1 3
m. &l 1
o i
| 0

”.._.u H I

| "

bl L

._w __ i

e Ld.

_.." Ll

1

1 o

'

1 o "r _._.

] . .

AR

L PO N

vt LRI |

L ".__ e aly ahe

i Coemoaroam ok

wopom ool

i

Luneee

Ty

't

th

n
™




i1

b

B

a5 oS ass booe ley
eneos o 1330 mBCTL

LR e ETRE SR T O S FIE gere e

;J'

Web's Crares




i
iy

i

M

e
o M o
_:”__; m

M1
' _._.
y -
iy

{: M




,

—

%

o

™
He

o eaEndEd AT B

i “};.LQ
w g
:
':I.

b
i
i
A
g
i
L
k
f:l
r
Lt

4 U

L

!

m

b

F.l:
i
S8
Eﬁﬁ al

f
i
<
il
3
Y
o
w
i
o

P
h

-
|

Alab's Crares Szgz g



-
l

Azl

==
i

— —awpee-
[,

o

o
-t

k-

e — e
- A=

e
==

-

1

__“"

L

L

e

"

m

f

_“___

1

e

i

1,

e

_._.1

h

ry

b 1
S b
LN
__L.. IRINA
ot
Vpom o
m____ TR
el
i

ry

T nyo-
W O L B T
1

i

Jl

m

b S
Sl b
L -

ik
Hl

o
Lo
ar




=
—
-l
—
—

£ s e EsEETe T g ESE T a
- - = —:-.—'l-

Setor 4

Uik Crz-es

E

Pzte A3-1°






SECTION
FIVE

BOOM TRUCKS



384  BOOM TRUCKS

Boom Trucks

Boorr Truck Types

A oot Ircsis gqclhz - ype al mzaes Foist-
NZ elaizrest AWral mzhes ik 2 clessfoa-
Tor dUemnl g tkal lhe thmg 2zpaslus s
MaunizZona ez chassis 115 2esig e o
hliz'czz z'z2zzilo- Meuck -arszan T2n
g Mzhugy. 27d iban sroga 4 57 re aes
Izzatcn.

Dz 1o e - cozalz by 209 versai iy, boom
I"LC<s &rs D3ng mMatdlasiasd ©oa-
var-tess s nLrhe - of snles ang dikeng

JiEs rexcesz ol TSz Tre memis
tooT hpe a5 L dzs ARSI slae-

Slerirg « 2705 -kz star 3a4a reguires Tasl
efwmach e o W s capanty ol 3onsar
mone ~Lust Be eZusped v an ozaras aral
eacferarg Zan tdoatir atzleacapscty
irdizalor. ar 3 saten cazes oy doan omile

Boam Truck Types

Se2 Maocils Crane Sechon for lurksr rine-
ralizar saesalicng 2'ds

SoTigtla g rosdecere 5 boom e T st
~3T 0T 203k 210 an cEpeston sharl.
M2y ZeTsrrusl b2 creckes gaily. it az ng
“hz 2 Q73 SpsrEiana aits

Tha koo mzstcorrms Bpes o° cooT busks
e Fo1r 2 e moLales L TeT i sl s
=32 arz =343 hzuever me 2roJelicg
1AL DT e i strahons =34 s
=32 3 becsrurg wdew ased in %enb
ArE ez dus losha sk < noznlirzd
srgzgs. Theerwalgtngooor bpe *als Lin-
der ANSI BE30.E2.

Abarer rouried bsom sk ases a ssansars
sk gkl bromis'r Erlocorare-gang Tt
abzstnz T gndwirs oce. Ananize alir g
20T e has &~ ove” boons wilh e qea ssc-
TS wWTeRE 1 ok is o Bie oo Yz ard
t~2 Zaz s Sed wooike actal koo, 3i-
TTOLED $0TeE Bipes 2lso Faye 2 ook o e
rZCs ans 3 daneae 5 -rilg - 2 cier cranss

R L 1]
s BT |
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Most boom srick apsralirg coatnls ne-  Destation £33 - Rear ouied Tums:

quire t“E:'i'jEerat':* "E'If"*ﬂ"d al e Smf’ i Some of the atoulatng boom bypes are

or rea- of the boom. Foweear saveral af thz . ; - b :

larger capacity urits have a s7-dowa ype B0 Aipeed o b '"ﬂefﬂm byt remste conire
ﬂ t . Tr2 basic boom “ruczk coregaoneris are

~ab. snowr 1 illusiratons =345,
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"-.,lk . = 1 s i-alion £345 — Boo Truch Comoone-is
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BOOM TRUCKS . Boarn Truck Stability o 387
Boorn Treck Stabifity Sewve-zl commsn coom Wrret locations g1d
focm nucks ars svailable wilh vaging wes  SUIrZger posons are sfown n li JSEEiizn
of b ard auirggs - cantisura®ans. =347, Tw2 bas c culngge- des gns Tor bocr

Irucks am s1own N illastabor #3438

1Fustrebicn K47 - Temet 3d Oectregoer Posiions



388  BOOM TRUCKS

e
T
.
[ : __-—'
- -—J
— =
- F3
-
—_—
-
——— T T o~
—_ - I
o — L]
_—— H,
.
— — — ——— —
—
L
] h
-
1
- -
. =
__J““-.. -
._' i
—
—
—
a o
Pt =B
_-—i-" r—— .
___." ~ —— ..
g — —— -
B=— —_ — R e

I T e 2515 - O tmioge Desizns

Boom Truck Stahility

Caezore wize veney of ooor ok oL g-
Qe sosilans 307 Rpes. T s messssity o
<A [T SpETED g Quad-taris scackes r
e rzneal preaided ok gash boom oo

—irg aload iz swirgs outsize e Upesong
SEE0r Jn gas aup._"r'r;u ar ¥ of SEC3s
a0 ch—a Tay tz2ase =ab Yy prebhizris oo
slronu 2! Faare. The tippirg axis 'l wary
T “Jlﬂ:"‘E— Eesilinn. EE.':.‘E.' Exa-Tp'ss o°
-..’.‘n.,r ieshiwnic wsirssgons =500
Argled ourg E::"E *E-‘.‘ iy 321 as skawminil-
wslrat o 3..-, W e reduled cacacity
DT e 500t §ina,
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Seaiting Guirigpers

2ecaL 32 of e var zus koo T tusk ounager
conliguraloss b 3 reressess o koo e
SICC2TArE "I 53T e oabiggers, Slesy
e mEual anz Ized chal reqe eTecis
Ora 521 tral s coassert walh 2 SooT
Ak B ral i ordes 52 chke the L zas
rgi "o ne SaMzges Tast ke exteraes ara
e ur T levsies.

112 h&s fzar eurggars. 2°1°20r musl B 2x-
terded. -d Ihe vie 24l take~ olf 7ra afFzes,
178 on y mas gl s de C iz ges exlerd
InsT anz levs! ks viibsidz losae. Tranex-
le~d be ess slec’lize 1 ¥ 8o 20 prad; 2-d
Zvel fori o bacs Also swendthz fore sla-
Tlizer © soesuicged. Dezecd g zaihe Ll

s owhes's mayorregye "ol Fave s be o e
grownd. Sreck h2 cpseioee mignal. Uss
FEI% Jrzar e outnggars if e grourd 2
e

Tae L1l is a2velzd w31 2ne & cirs-evs
lewiz & INe conlrs: £7372r. o7 a carsertes
leve om =2 st See i oastarcn =331

Boom Truck Stadility
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A method of shacking level 5tz exlend e -
boom ard lower the load ne. 1h2n slzd g,
gck and ook ak e load ire nrelabonto e sl . e
»oomn. 11 hegs aF-sznler the wait is no ity
avel. Fctate 1he zoom &ad checkir: g1 Hour e
quaz &rs. Thebzasic coinbs fara sglelitt ane e
skown inil.astraiion =352, e
Load Radivs \ L
& majer area of caroz Tiiar bear rack heist
ing is 1k kad radius. Due 10 many factars. ' L Toeless
the load rray e lifzd at & radivs thal is rat > LY
szle. This can be cauge? by ssinonginicar, £l j—-f T Temages
grea cdtside the tizpirg ads by rct hawng P - = =y poe
the culriggers propery sel. b nes 2ollow g - N
Me logd char instnactions o TessLing a- a— _—
dius. ar by hav1g Be load swing cut due 1o A il .
defleclion of tremachira jinzs. frame awdrg- A JI'_T-?:EI& N
Qe s. and boom. lllusirazon =353 shows e vegn T g =
lzad redius selcre ars a'ter mactine o
dedlezhion. TTEEES
Cevizg T e dEes Bzl Za
zhane V-2 zord _sad Geen el

D shetion, F133 — Sarle LiHl Sebup
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Boom Truck Stabilily

(N i
- " '\-q.
| =
e
e -
R feims S ecse -
—_— -
£
Foem— . Tre DrTozerns
S s e P ]
. '__.-"__.-i S T S T S T S

sttt =250 — oo red ks eSiepce

Pre-Uise Inspection

L'ke any Z7-er prsoa of hoiss 1 ecaipTeani.
[hz cempzrenis ol @ bsomoracs T asi 2e -
sgecwd or a 28ty wRey. Tartk y per-
cz. 0r ygary Sasis. A inssackor log-book
mas” bz iz ontoara Ze @vacetle for a
53°2% nspackor wher recuzsisd. I ge--
Erg INe Zre-use "specion poris noiude:
1. Crsck ng tre 2ask Coass's [or Kokl -
E = g7 brakes. a1d e dirss “orirf a-
hom Zits. or lzose wihee ~uls
Cracking iF s Fodraals sesteT for <iid
Zvels leE-s ar Dalning Tosss

3. DUeSEirg tie sluoincE reotw o s

nJ

~nllarbeEncs wosls ard cracks Trs
rzludes =g “rzmie. ttz boo
ToLwz. g~d e Zulrgns - asses
4. Chaerargthz hoistng sesler s
ke Z-uTio for cETEGE a%9 prope-
SI0ZIrg. wirg 0oa cordiion, Sneavas
“or rotgtizn 21d conditon, ard Tve hook
frreracis ooiweslicq. Comculer zed oo
eraloral £ ds rrastoe chackad caily.

2
1
1

L



[

A A L T Y I A B

E
Typical Controls
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BOCM TRUCKS

5. Tmeckirg lhe rigg g Mandwene cond-
i, ncledirg. wirs ope or syrinelc
slings. nocks. shackles. elc

Typical Controls

Afttiough there are many manufachirrers
af oo trucks witlr variows coniéral pa-
el e type of cordral will be basicatly
simiftaria fhose isted bafow and Showr in
iferstrafion #3534, Nowever ant operator,
going from one fepe of el fe ancdher,
shonrld be aware thal controf movement
and companrent mavemeant wil vary, =
the coniraf Jocations in refalion to each
other may be different.

» Tt Qparakz the ‘ever bo FiGHT 1o 7o~
jeleshe boomcockwiss, anc LEFT 10 -
1zie 1ths boom coundediockwise. Ths s
kzakireg frarm the frord 3 ke rear ol t1e
Li~it.

» Boom: Croemale the ‘ever 5o DCWWH [
lowyar e booT. anc LP o maise .

L

Hoam Telesmpe I:=1:I-E="E1E: 1J-e lewsr ho
CrJT i sxtard Ihe boom. and 1ML rebacl
tie bgom.

Winch: Qperats ths lzver ko DOWH o
lower the hois? ne ans UP 2 re sa the
hostlire.

Quririggers: Jpsrale he “ever w2 TOWN
io gxiznd. and LIP b resract.

Slabilizers: Doarate ke levsr iz DRAWN
10 keaer. ard U2 o rasa.

Foof Thro#tle: Sapress she fool tkrotile ta
eocelerata ibe Truck engne. Increases
ergire spsed incrzases The gpsaling
saesd.

KT Swriich: Qoerate e swilch 1o stop
“Fetnckenging. Tha s«ak magt b reset
12 ragtart -ke ergire from the cab
Wimch + BOS: Cpesale this {bu-st o
spaes] ko gel an norease 1 hodsing oF
lewenag speed. Do rat use fis regularty.
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EOOM TRUCKS Stowed Jib 95

» Capageify Charf: The char skaws the ca-
raciies & ditferant load weigaks. 1oad ra-
2., bzom leagtns, boom ang'ss. gnd
operaling GJAasrants.

s Hopm Angle indicator, Lise the engle in-
g caterw <k the capacity chart Lo calcula'a
the sale Ioad cazacity.

* Hom: Lsethz 1o 1owam parsoangl at
crare movenens.

M straton #3555 - J4 Sirwed acd Bcended

Stowed Jib

A sowes jibois shown inillasTralicn =354,
and s smown in o5 sacsnged zosticn o ilias-
retion =335B. Tre jibis «spl 1 205700 (& -
the- exbznoed o slowad: by e uss of pas
wilh ratair:ng clizs.

To rave ke birem ore posiicn toaralher,
reTave e lockingpirs bt be sur2 noliore-
mowe k2 pir 12 jib wit zivol on
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Fosilicr =2 "2 ez ete~ded o- soowes
anzirsesizoasw et rersalely cliss En-
F.8 e Sl padzes roiie the o ard Ine
0T bp o TZgETter wlbzEn tte bis - ks
5 -..-53 goston. Dzrarln -"E:‘”‘ egTlech ks
anii-no-oices saalch 2o tra baamor _oop.
Sevgralyzescl oo Irue<ibg are smow-
Plusiretion =355
Boom Truck Capacity Chart
A '.':.'E- cal2ozm gk 27T zh 2ar Tis 2leson
 [= I [ s 'a' IFeqrly o8 ra Gnt ars 5 g0
z i Lpoing faaine
Thz oo '-u Telnzd s boizs _,-u:EfZ l-:I oA
=T reealli wolacrans ‘o rard! ol
T Zall ale lhe lead welshl pos al 5! :.:,a
21T TS IFTIITETTS
vzzstoe Ibs es Js Soe lhzs cgnler o°
clalic b t'|-=- gz cenler. Ther: maa-
5.78 lrs dislarcs “rorrstatan o lhe 5.
"' IZEI Cos T

1

"_¢c~_.-..-

Ful

Capacily Charts_

Laxtice E

Tepe T Troe

o
-..,_.. I

i }

P.. TrlEel=-5ic-

Box e

Sechan R -=

Typ= *’ L
b

I.hrstralae= 7155 — Bowan Trca J b
3. KlzasLwe 1e hsige o whnse e 1zad
Wbz posilocel ds20F aheges g

itz bocm argle 32 oosT argh,



BOOM TAUCKS

4. LUse ike capacity chart inlomalion B
fird put if 1Fe lzad weighs. lcad atius.
o T: lengih, and zoom zaghke wi! be
wilb n safe ozeratirg limils.

5. Useire cegasity shad nolas o wingh
pallio sze what blozk reevieg w | be re-
gairzd oz lift the ‘oad.

I is necessary that ihe load weigh! ba
known., Mewer aitempd o fesl It an on-
ko wrt iead to see if fhe crane can handie
. When the crane beqins to “go fighl i
means Hie crane is averloaded, Al his
pairl it may have atready suffered struc-
tural damage; or On some wnits, wiken it
slarts o fip it mighi be too late fo stop ff
frovm going owver 2ven by releasing the
docad., 1 isan ANS!violzlion (o 1se an op-
eralional aid fo fesT weigfr a Ioad.

Load Charts

There arg vanous bp2s o load crans o0

bzom tnucks. dzpend rg upon the manulas-

turzr. the typs ard capasihy.

Capacity Charts Far

Cne type. & coToirad range capacity char.
lor knuci e boom tnacks = shownie Nusira-
baon =357,

Ths shadez arsas ie illesiraior =337 ars

Rezqge 1. Eange 2. Ra1gs 3. ard Fange =.

wilh capacilies as showm:

e [nRange 1, lhe cuter ook lifts wik a7 i
radius g21d 23 1 8 in. hzigat jcapaciky
14 0O 120

# 1 Range # the outer 1ock Ras 75 max-
reum radius af 109 .an2 Faighbof 20 H Bir.
drApacity 12.000 Ik

» Ir Rarge 3. the refractad boom sansion
1as5 a radids ol 120 10in. and litt Baigiht ol
23R Sir. (zapaciy 100004 127

* InAarge 4. 1hz 1u ¢ exieaded Do ax-
1ens‘or has a radins oi 16 F 2in. ana 141
Faigntof 28 A 8 in. (sgaeciy 8,000 1b).

A Toare iypcal straighl hydsaw ic beom chart

2ang w2k 2 Ipad exarpls 5 sheen in illls-

brzliza =338 &1d =355
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EXaMPLE & IO TEE .. s ImIiitzs - Tro-

ONLY =55 - ] | Ff—f.. . EKAMPLE
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so=az ,..:. Teom = = i _shzbo £132 - Loewt Tz Eszniple
K

iusTa es 15T - Koot o Do Loac T Bz



CC T C L Cr e e o r i L gL

BOOM TRUCKS Capacity Gharts Jg89

" ERET DEe=T - AT P CEECH
2 -z = =E _mE =

s B S LA RETNED BT AN DN T- B T-ARTASE
7RSS BN M B TNID TLCASE A TR TS
= C_TR SAISE PRSI SN TSN S F A
- = tn

* | LW ED SoaSFATE AN T DRANELSVELED AN

v LJ WU N TELD I A pR TR SESTANCR ST AT DL

T IR~NMEVGF T LS
I T-Z CRAAE FRAMNE

L)

W+ 3
WY

LI
y B

r-Il

L] E:

I'TI f.:r
t1,

) n
El'i; ill
:ll

L

{

L T R R e LUl W I L T
SAWAT es tEDOl o= ZTXXD s IR = RN IS - -

I 2. VAT =T ST IS T ALY

1 = SRR
= ILAFACTIRS T4 A TOND ZRILAT
CALTION ToaO T ONE CRSEAT %S SFESI3 a0 RE

MESTATLIEST S ATESS DT ITAT O NN
TEELE_Ww AT A TRIEE

h

TE A VO s TAE = T 250 oS

LS
ESS e mZ STEE, 5T~ TP TS5 VAL NS

LY M o W S S

ih
1N

! :-
b
i 4
1

=
]

FEILCER AT BN




400 BOQM THUCKS

Load Chart Capacity Example
Tre oadsFar Lisd 10z exanp'z . oasle-
2ins FISE Ed =559 05 oy oe l.lf["l o
“a-Ent bLpes. Thersarsrary manLactsre s
cl boor raiks ard ezet rre-ualazlurer &
nzwe £1 least sevars: difsrg: mods ¢
Tng cad cha~ “or each Wi vans b 2l W
COTEIr srniE dataarc Lding rad as zoom
lerglin. zooT arzle z1d &L roiss.
* Loed S ... Gadips -.Jr'lj"-
2Pe—Bock. . 0 0 0. 30pzunds
Rig: az Farmnars Jocou-ds
fowedob o ...._..5:9"“ 5
Tatal'¥'e gir; B Lo Wy b

l.'1'.I

5

1

]

!

]

3

Example T - Te 6630 zound load is oasi-
koredats Y20z €50z s mis 3 sgie liit us-
St Bl 1= Bl 7 et

Arswer 7 - Tne lirs pu is or e 7005
courds, trzelore TTE bz pEe o2lco< IS
aeled. T7a rax MLT: capss iy o7 ke Rest

-

SECT o7 s 2P0 mosras. Thas is a cale .

_ Capacity Charts

Example 2 -Car e caz bz reaas s 2rad a0
i~ 18 “zab rad as e bxp of a 42 ozt i gh
sTrgzlars?

Arswar 2- Tz 1 the lead <2 the 53 log eve!
TEArs i5e 39 s307ar must bz asaz The
cadone nocales itz ceoaniy ofra SooT
ata - ergleis FA0G gaunds. TR e cazaniby
sdllheccarzemzie " dnstrad s e Wi o
agross 22 of V.270 couvgs anc a cazasily
O TEAD s 1 won J reque oe ex0nEriE CEe.
anyg S over T8 ofrated cacaciby ‘s acrtcal
A,

Example 3-IFHks 3 sgllesrad cang 2.5374)
POLTIZ 223 26 Cosilisaes al 433 ool ETus
&r 3 30 e high?

Answer 3 - T-e 2300 cou1d ~2l asd will
sviiewsighicirergoas nadewzre shs
lre back sdosd ail

Tnecapsc vy chan -ead ~glo-a load ai a 35
lcal rezws and 30 1est rg- Tezg e ik
TiLsl fe Lasd The capacsy s oty 2 300
scards Dz ~al ra<e ik 5171



BOOM TRUCKS

Exampde & - 'What bac precaulizns musk 2e
considened wier ateTzing Lo lift the max-
i kaz of 350040 pounds?

Answer 4 - The maximum azd This unt Z&1
Iitt = 35 000 poLnGs.

a.

Ths ine pallis only 000 pourds. ihere-
farz the 5 zar ire 'acukl have 1o be
used.
The 35000 paunc ralingis cnly nasdked
ata vers ‘miles lcas acius ol less than
3 Fzel

Qperation Sakety Tips

Treaostdiem muslavea T nimam 2
thrae wreas of wira raps ishack this wsn
the apdizacle DCHSO5HA odice as
lhe reguirermer: wll vary in somsa areas.

Know bath the «irga pul ard e Boom
capacity. Thes wit e diffareat. The load
waight mus: 1ol excsed 1he lasser
arzani.

__ Operatian Safety Tips

1

-

10.

foways know she lead waicht bosm an-
gie. booT kength. anc ed EliLs Lo
avod ovedoad.

Agd e weighi of the igging slings ard
nzrdwene 2> lhe kcay wegh-whzncakL-
aling capacTiss.

[ nol excead hs jib rabng whe lihing
wiih a _b. ewen tkawgh ke 2oom = re-
Iracied.

Resayva1b2 crane wilh zhe arope- parls o°
wire raps nesded o lift the ozd.

Follow the Tanuiaciurers matod of
regyving the 1051 blocks.

Ensee ke boom tiz is positiced de
rechiy cwer the ceaber ol gravity <f the
222 zefora ho s714.

Ensura hz jibis secwely stowed be'ore
cperabing 1he oosm.

Mewves ase the‘zelol crans fizping or gs-
ing gk o dessrmine load cacasty.
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"1 Balowe Froislng. s'ways misse sum e 12 FPagrais ererejue e 07y ans cerson
II:E.-" ezl zoted or [Eslenes ace - Do MLs: Qs hs 5;ral-=_ a2 ke zerson
noc 2y o 1 osds frezer o dhe groar g, MLsl wtds =tara whetis esaad.

12. I :--E: le”sre ozd 2e pos-orzd o cns 2. ite gperate- T sl chew & stzp SIRTE
z de "'he Beomea e e Jorlznerag. iz arvzne.

13 Kszepbeswrz movamsitslze o avo's 21 29" ~es g2 usad sy rus be of 2
5! l:.'='c| -:I s b3 npoor 2 Torgalir 3 gxcss- ~or-zacduciies Taler al,
sive |zad radiu= 22 Zq rol szeale 0 vazadois weathe-

"4 MNevst sz Ine bt rz o arz3 2 'osd OGrRNDTs sUz &5 P oghowiras elseore
a~dngver use Ine oo 1o drag 2 lsad 2l SEorT s poor stk

SITENENS. 2% Cpe-ste =g cont-ols sowly ard
“a0 Mevar cerr tanys etz dz lnes ncak ar smosinly. To'e frovesis 'ba o~adrauic

2 nid EYEIEM ars Itevsnds =rEy anT forate
16 Maver ewirg a 23z over w25r; zer '-ZEZ T2veT 2

sCrcal or 50y Oyslar 2ers. 24 Tra zpsraizcstand col 22 3t e oo
17, Alvays ssec e c2d 250 058 a8 poss - S wilh greasy rarzs Tie oories

Blz = ikz groara decs TIstE="rzeafoesse o orice s
18 Mzz sare ary izose cbecls ars ss- TE A FECare 'nalng

sumedor elzad. Saver oy larcds Fuo 23 Aavays "geg Tgnsion o ke NZET &

As ar s e FOCE L0 ME lE PropE T SToesing.

L)
w



S0 I T T A Y A I I |

Auiz and Righ pressura can cagsa inary.

oL A T T N |
_BOOMTRUCKS Operalion Safety Tips g
26. The ozeratzr skcukd warm persone! 1o A1, A, Danzer gnd Caulion deca's rrust e
keesihzic ‘et gway froor 1he culnjges. mgkaired and visizle o1 ke crane.
Te culrigger may 4 Lpirom thelead 32 4 very kgh percentage of ali mebia
waight then soddenty drep. crare ascizerss irvahle sawer lire cor-
&7, daveraliow theiogd Hock 1o pull up -aka sacl. Always <gep e recommended
-he boom Cip sheawss [wo-blocxirgd riniTam dislance beiwean ths gawe”
while Foisting o ext=ncing 1ite boar. ne and any gz af the crane Jbeom. b,
28, HMewarlease iba crane L agtended with a leadiing. kaz) iges table #7R n Mosile
susrerdez cad. Crane  sestiorl. Ensure thes
o0, Wever disconrzct hydrauis comps signz peson s aware of e hazards.
renls if they zre pressurized. There 5!‘.ﬂu=-:l be & p'e-=;1 discLssen
30, Avoidareas of hydrau cleaks as he hot arangsi all paries [a clan the lsad

Moesmenks.
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SIX

MATERIAL HANDLING LIFTING DEVICES
and
LOCOMOTIVE RAIL CRANES



406 MATERIAL HANDLERS

Malerial Handlers
Thegm Slaleral Fars er 20se w CovES &
rzge of ek newy desgred o Tove 2Pz
e~ WEEE I CELS They arg wissly (s=3ir
rzulzezlorng ars pradac on zlesls. sorag-
YERIS. 207 cor sirucizn sies. Somsdesgrs
29 ges2aily oLgh erdar lomifs, Jre of
Ins bz iypes metorzd i s secon bas
mIe L22es vy E-drzask w o e exlerdstls
oxim. ard the loxs car be repaces o
Fhar gevizes, tcad-g a masling too«
WU Lms ke Ll etz 2 crgne, Tre ake-
wpsE FreEgrachans er IF s sediic s s -
ar T 0 arlici alag 1<r ackiesnsT CETe.
G- pped W th e ier 2 sorapyand she a2 reg-
el Or JEIp e toos 1skesd ol g oven-
p L | A s

Zrdhee arg Coversd Ty w1508 seo-
rIhz AaMSlsiE~ds s gererdicjuper

3 ‘e
e Lse bize ard des ar.

Material HandlersiMulli-Purpose

Afedfi-Purpose Materia! Hanaoler
AMIleesiolbsiyps of ar -3 2 Yarab's
Sgach 3oom Typs Aoagt Ter-ais For L |
15 SIFEAr e a ssanzang “owwklit sczpl ‘o e
ExEnzat 2 bzamd asl-gs on =360

e bzem nead s asuatiy desgred o3 ore-
mave [he ‘oks | Lsiraras =361,

Thne lors S22 Se sepaced wilh varsus 2
lachrmzals irc’ag 1ga shrzer lorlii ng casle
SpCTis I TLsiaT o =302 ara o pe or umser
grapster o siratan =383

rierziiack Teris nolods 2 ratenis cosket
ACETerplzde. carelarconlg aerhs den 2
CEC Couser ar 2 “Hh wnee alor rowrg czi
CES ITSSM I ersl S0mis ars bava zre-
CEsssd RS0 Fos< W vare IDpE ars a
agishdrer. or @ bood za1 bg abacies i ss-
5T ans =364 =365

Moie: Higher capacify anils are ased af
rait yards and ports fo move shipping
conlariars
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Material Hand lersMulli-Purpose

Hidra=on 1351 - Soom W] Alachmens

Nustaton #3657 - Pipeor Lumbee 15 3ppher



MATERIAL HANDLERS Material Handlers/Multi-Purpose

4k
Intme wpcal ook conhicarst o il g s wnizsr e me tmmee mrt —aema
2 B30 :-:r:—_;-%_'s_'-— :-‘-:: _= __::'-:'E'::z;:' o=

lhe ARSI Z5.E slarJarz o
Irs1e S73nN9ITHs CEr 3750 ooy WOIET Tosi-
g oeaTT rE Aok

B e L
D +
- — E Gﬂl’w e Tl
iz a .
Alastzieon =35 - Asessed Fock ] :- . L
: 1o -

" - - - -
TTHE - - ST=Iooo tat = =TeiTizlcr:
— Seise o lzImll. - T el 2 TR
| fiusTa=on 353546 - Load Chae: 1o Foris o Higoa
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MATERIAL HANDLERS  Material Handlers/Mutti-Purpase 4013

Capacity Chard

& capgsiychar simearipacrans chatis ir-

cduged with the Lt shosans the weighl ca-

pacties at gierznl bsom lergiis. bosm

arglas. oad ragius. and heigh's. Sesa ilusire-

Lan =386 1or an exanale.

To deleming boom axtansizn. use the larg-

est numzer al ledler onthe oo misibia roT.

“ne cab.

Sorre manJdfachare s have made s that may

hzve the iolowing ealues;

» A Fort szabilzsr [$97°12r B Srane oLtrg-
ger beams)

o A |epveling device 20 kesp e body, Tofs

anz logz leval while the wrhzels are

o-lewel Diustalion @357

Rigntanz el swing 1oks

Cerar arizulalirg

Sgzring is etner romt whesl. rear whesl,

rond with rea- wheel Crole or rear whesl

crab.




410 MATEAIAL HAMDLERS

Multi-Purpose Operaiior Regoiremenits

Ccerzton of fis bee af My T -pL pose Ta-
chire dzhnfe y 135 zrevy g-zgs ard
Cass-mesrs. Whee selecion. Ire e, ard
carilicalkc~ al 13 CpEElD o for 53tz ase ol
rer<l¥r 5 ez gired o -r-:-=.r Jrsdizhone -
Mmzdeloy oo g crane oealos. Most o
= N2 5 r:: ibE 3aMme &5 oritciuse cgre
OZerziss rar ry and vize vesE How ths
bezeo™ar T g ez icped 3n3ils usewidster-
rvez Fown o3z owhst eoe 2 rarrng s e
Guirgd TrEl «  vary forzwbal dezend-n
o ahstmeribizibs Ur s2d Slgles o Zanada
whar slale o~ pr:'r'nf'e o7 AR SanicL ar
COT.ZAMY &F ST2anizassn oonirss e —a-
chki e use. To ke sura. check b2 app tet'e
orerdTon roslehos.

N R I

Materizl Handlers/Mulli-Purpose

Safety Tips

A
Tl
5"
L]

SE-pLpose

~ougl TiEre ace vancLs 1yzes
Fardls's Tast have sz
TV resjL eTEEnls
anly e eoersEzeorusl rzes sndbe lars -
- with e ooeralos ard E-EIfEI}' TAnLal.
Irscect ra .|l SvESY Oy DEIOIE ASe
Cresk INE gEges. soalrc s ghts, brakes
anachece o SE450rsny Jr s an ss
Sresh e onn art gnd l:-a'*“- =ve Lza

SAgln.
F izl -zq% 14 weniiia-zd a2raz wialh e

ErSrs s

“EZR I:|E!-EI" cl “an.
2z, Mser qus~ds i sigss

-{r-:'.'. Me AR arss Waizh lor 527 or
IrEver Srains

Mesp b s NECESEAry T STARIE TR poLer
iir=e
Hroseload e
excezd czraciny
Kzepibs ogd carlsen ‘o

ILoays Zelis

e
-
=

ghbezsiirg Dorst

i arzs
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Materizl Handlers/Mulli-Purpose

S A Y A A A

411

» Kespthsices agains: the lar<s ard boped
bacx slizhiy.

# Trave with b2 boom retrasies ard k2w b
1he grawid.

» Eeegp ita kaz ughll waen Favsing o1
slopes.

» Dot glow peso's 1o nde b2 Inad o
lores,

s Clagk b oad Foist wirs ropes. attach-
rmeils. and sli1gs.

* [0 nol drag o~ sde-pull a oad with the
hoist.

Scrap and Material Handter
AMSI ralers 1o tkis vos of maskine as g Ma-
erigl Hardler. o falls under ANSI stardznd
230,25 wen endipped Wk a scrap ragiel
or a grasping hock jas compared b B30.22
lor adicuating bosm cranes).

Mastralion =388 shows & crawier mousad
gnil wilh a grapping hoak ard diusietion
=363 is 3 mugh tz2rrain maokile urit with a
magrat. Thay can &'sa be zedestal. ral car.
o *mck mounded. Sifietert Tandafashirers
will Fave varoLstypes o arculzling booms.

Materizl Handler Gperation
Requrirgmernts

A5 iz type of malediz handear s Zascally &
crare w1 a magael ar grapsing hoak in-
slead of & kzad hook 1ha opara’cr se 2ckon,
fraining. ad certificalion is reaked e same
as 3 crana in mos jLisdiclions. As et ke
mult-parpese hanc!er. check e azpleabls
coeralion regualicas. The requreTers oo
szle srane cperglizn acplyiag 1o these in
clude: load weinhs. operabng razius. quad
rants of poerabor greurd cond-ans, and
use o patriggers when gzplcabe.
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Material HamdlersfMulti-Puspose
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_MATERIAL HANDLERS Locomotive and Bail Car Cranes 413
Locomotve and Rail Car Granes The olbar type af @il crare is LSy 3
Rail Crana Types -rackes or wheeled lanz crene mourded o1 2

‘lat g2 This bpe mustbe movad by g1 exbar-
qal meihad. See illugtratior. =571, Bolh
whiesles or track iypae coukd MEveE A OCnvEn-
fime <ra hyd-auhc oom.

Trers are wo DEsK [oes ol raihway Cranss.
The locomolive iype 5 Tourded on rail
whaels 21d car ke self-prepelled ar prc-
palled by an ga-enal souica. Sse i ustraticn
=370

-:a_:_ . e
. o -:-\-.—..-__'-..:.-'_"'E:Jw.,,___:;_
T ey Sp— ] I — S

1 ustrzto- FIM] — Lisoorstiee Crare Ifestraton #2711 - Faal Car Crace
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Crane Stability Ratings

ooz alve gd gil crates E'e FEqL ales ay

AMED slendzd 3355, Dee o tne facs tray
ars o7 raers ard Trair use s J.Earlf HeiEd
by e Moeemel o8 reghs 30 sacsenge:

TaTs ey en2 2lsp reg. c.‘E-" h-.- e AR
vArTanzzt Je oad Assosatonl

= Tlar 2 anz orgnes. lbere ez ko load
Charags- ors ases Inreuse ot ol g-
zr2 £d Ze |rh...,~-:|..'_*-":-—r" YaithoLong-
rs. g crze chat s -gied ar Ed-- *‘
czzacky wilkzal GL*.F-QQE'E. 5.8 Zased ar
E:--_ of cacaszily wik ap iz 8 67 fao! cooe
know Ine crars capsc oy

Czurenseshis grs sometiT s ases - ac-
-:Iir'-:--'al D"E'—'i’t:*EldE oElitg stab . Tra
czurle~.ezhl car ze Irgtsps ted o
087G at'“"'a' Agwilhlos s szt -:-:.-;irg_:_
Te IF- ng At zzrcan £ 3 be Lsad o sus-
£ INe orsne ooo-r

r

H:-H;
"‘I.'IJ

Locomotive and Rail Car Cranes

Crame Statility

—SOIMIVE slyle Sranes wok Wk & Ruge
sTazihzy =3-53-:|-.-.=r!.:gﬂ EIIIE"EE-EI"E:ZI > larz
crares. Tris s becgLss o° Ime she-l
“2 -lo-ra2il spacing d.starce. Slabiley o
Cranss TBUniEd on llat £3es iz even womse
CUS o Ing 25 TaveTar:

Tre crane ars 20 138 za” must b2 serL e
Elmzesd iz crevel Tavemzrmar bpning 'ya
oLE ST nss ~gve Lzes AiFsrent rain-
=33 :-" Eockirg &rd or secarg rail oranes
lcr slzz i Ore ralasd of Baesng ouirg-
gs's s'siEabeoy ardil'jstgles v =372,

th

by

Tioslra on =37 - Hai Drane atriggeer Bocaeg
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Lecomotive and Hail Car Cranes
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415

1. Tr£ grouns Lnder the c-are oLTnggars is
leveted. A sclid oz s farmed using 6 x &
handwkad <imzers lo w=nin approxmale’y 4
nches ol (e outngger.

2 Alaverof 3nzk hargwood splated cnine
crhbirg.

3. The awargosr is ed wilh a jgcx. e ban
Fardweoed wesges ars oaven i1 ore ram
RACT Sk

4. Do 90l L3e oled or cressale moers Jn
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Aerial Platform Safety
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o2 submeqed

o [Deqicks musl bz fez-dzan 22 sersTes
zaditg lo A Zarge o po "]ll}""'l 120 rzt
wed radevesd: 'E:’:,- Ioa o -remoced
sve o e barca o

 Cranes Tust be b zoses ard sscarsd o
ceverssh'firg

IFastalzn =437 = 3 wocal e zezaestal
maL e o elsvales —me cqars ara sn-
hzces feck scets a7d el vass poich
Fabs.

I asiglen =438 5 3 crawlsr mownbes "ngar
CRACE YL ITE T 1) EESATED T2 TS BEE.
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Crane Types / Barge Stability o 449

Crane and Barge Stability
Crare placement on a bage s imzoranl. IF
sossible, i1e crare should be carizred sde
1o size for 320 degrae rotaban.
Crarags e Slen postansd 2 hoist aver e
rezr 'stemil of ika bage o reach. S2eilus-
Irazian =243
IF ih2 crzne kad chad 21d the are-Ii bast 9
g= cased o he orane eing oosTansd n
the cerme-. 1ta créne shaud rat be moved
[se2 i uslraticn #4445, IF te load char ard
the pre-79 g5 lif ar2 zased cnthe forsars oo
samn pasitior |lusirazien #4245 the Srans
cz:an be moved ta 1he cenber for rrone stezility.
however b1e kad cnar zapesity ramans the
sare. Ssuiprrend ar. & orgqe barge s 20
oeplasle, tut Me barge and cane magk he
chxsaly meniored [sg2 lustalion =446,
Winesled ecuiprranid o1 a barpe Must ba sa-
L ey lied down. Aqy barge with & decioyved
arara must be csxified (sea illusirabcn
=447 .
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Lt
Load Ralings 451

Laoad Rairmg

A Noalirg crang 23 raag is ke raximum
woking kad at wanous radii. Ths s deler
rminad by sFe manudacunar or oeher qualiied
parscn. This rrust be detertined for egcn
crene bhange irs:alalior ardd reflecd <ke de-
sign Slendard, mashine istand tr. znd the
arilicigated dyvarr’c &rd envionmental
Ioadirgs. & Maveg A-chileciural Aralysis is
required to detemine these pararabars.
The a&z raz g is bassd on ne sinciurg
ampelerce ol the crangs. ke wine mps
swrenglh, ke hosl capecty. B2 Crans 1o
ba-ge aldeckmerl. &rd the sighiliy 21d {rse-
board of “Fe bage.

The rated lsad o’ alans srans orderick most
e modified by e madaciuer or ockar
qua'i‘ied person. and avalialed by & 2u2h-
iizd person specific Tolhat cranz 2z bemge ar
shipcombination. Seepages 433 21d 434 far
an gxaTole ol e rrarsactarers bargs-crars
agd rating.

If lhz Tanafachursrs” spectcators are not
zvailzzle. b2 crane limidascens mast be de-
termned by an engnesr comoelent in tkis
izl and the ralings rrust -e documenlbes
ard recoroad.

A pange mounles crane or demick MLST 1Eve
e normg kEd char data noledieg oparas-
ireg radii. zocm Igngths bogrm anc!es. and|ib
conligurat ors. Inadd = an ke ogerator Tast
have the mar sfaslurars” and'cr apglicatie
AMSI requ =menls an st ard tnm. glus dy-
nemc ard snvienTenial Tazbors insludieg
deck lzass ard weathe- cosdiions. Crber
cranss or deTick regqu emznls nelude:

1. A mabd 1or he cperalor b wsag’y oa-
ieming fom the s2g: bath list &nd tnim.
angd machire list an2 rm.

A boar ang'e nd cabor eadekle from ike
operahors seal.

All Pozting cranss ard demizks mest be
equizped Wit aloaslimt g desca | LD
Lo prever: cwarlzasing throlghire renge
ol all srane spealirg posTicns.

ra

LAY ]



452 BARGE/SHIP CRANES

E -1 :‘ it g sranss ard demzEs musl B
equ spsd Wt 2 1oad rarment ez calo
._r.1||.

3. 1z ozd acprzesres ne rr-,a:-ﬁr:u.rﬁ ralinzg
cf |k crg~e. e serscr 5 chans srosl
asszra. mzatiks load -'--E.E't‘. AN i [
10 %2 =7 1ls slz7ed we ght bese Filnz

2. EE"T SIGPS ars regL: e G screvent bacs-

0TSO Tovamenl
FowNalkirg sorgszse sral be s« doregigtar,
Capaciy Charfs
Taelezd cia sl e~y e f2lizwing Wa-
wal Anculezl Moes. 213 tme ss2iely poir's
Zadressed:
# Cralt -rils wazlodicg decs izas).
= Bzros Toronoriks
* Bz-qge snz mach e lisl ara -1 mils
* bBzge conz o onzsd g waksdgst -
agry art S b 33 b ges st bz 23
dry @s poss sieloevzidline 27iectial slzen-
inZ qud-

Load Ralings

*» Meverballasl s ozer byl barge o o wa-
=I.

® 4 Mavg At or Maene Eqagirees
rLsi izrmi ale & callast oo~ gtz

e [ec« balast s 502 yaclrecamTarzes
dus o <ebe crare ceclae-gt-graey
Changss WliE 505 1.

S=fiars Usitg & Srans on 2 CEME ar 5o, er-
Zume ke coeTesiseJaciy char sbeng Lssd.
Szei Lgtalis~s =244 § =249, Crans czrps-
< a5 prowis oo bees oF osd cezen oy
charls dzrcrarzs rao-zdo- 8 terge oo amip.
Tray arz basad o1 eilher Bpzing capacity o
slisclh seoacy.

Tipping Capacify- A cara szcarzd or ¢ 1o
Erewsnl sutbing shall have a chat t-ase: ]
iZp =g cacasiby

Strangth Capacity A crang sesu ez for Jze
as 2 oedesis crenes~alfhays s chz thasas
cr lks slrznzt™ 2 8 Ooomisoranis
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Capacity Charts [ Enviranment

N S T - T A I B A
453

Note: The Ne-down method psed o se-
citre 2 crang front shifting may nol be ade-
uate for using ke pedestal strength
capacily chad.

demember. mogile grenes rcorpotake a
s ack lie-gown syskam.

Naofe: Because of possible shructural
damage, i is recommended thaf the hook
rerler assembly be inspected svery day
for any sign of damage or ovanoadimg.
Note: Redeasimg e Josd during efanm-
shell excavation resulls (n excessive
recking mofieon hereby adding exfra
shrain on compentants

Environmental Condilions

1. All foar1gorares mus; b2 esuinped with
a wind speed and direction inzczlor
wihi wiew oi the pparassrs seas.

Tke projct suservisor mLst chiain a daily
weainer loecas belorz beqinning wark
and as iregaenty &3 necessa ywiomoritar
L 1gale cordilizns.

[R¥)

3. Wran a lzcal slomrn cordilion =asts, 1ok
oy e manyaciL ers recomredatbor
for secLing the crare.

Work shall haft wfien excessive wave -

tion exisis.

Example Logd Charts

The folawirg trese examgcles ol lcad charts
Aarg fFamare srangwith 2 130t boomard 2
102 4507 b, sourderseight Toubes ona 33
H.x 3 K. barge. lllkstralion =446 sames ths
1uily revate'1g asserely vsad under 1omal
1oislirg operalans.

lNlastralion =449 shows the s2ne boom £1d
couriernye gkl asserizly with a damsheli.
Maota iha dowa-ratsd capacifes. This s due
10 Me masudasiunars’ oonce s abaud e dy-
ramis lgads imzosed 10l ony on te * 30 |
koo bt alss o the biuse ead hoak ol ars
cadsed by the ¢ amshell pzding and
Lalzadng.
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EXAMFLE LOAD GHART
L ot lous et UL I £XAMPLE CLAMSHELL LOAD CHART

Sarge ' 3 Bogm. IR R CTAAT Weorted o 33 £ 7S
Barge:
Figgnz: B3 g:ﬂ_a-z:n-; mLL Prow? Lreadt L2 B - - =
1. -F Faa o -T b > i=- Bucos Weighs 1 =20 ks
= _EH' u_5| ' i Boacat Fad o M= Weeshs 26250 - 27 ] ==

11

B o o=l z Rar = SooeT Bnga Cazzaite

- =Z LeE EEEEA ~exl 1R IEES ke

B i o Iyl 2 =531 - I A B w = Camrshe |
T . "I slC T=iTE Fi by Beapde 3 L]

Fus2lon 224E - 120 E Bowe WL R Rzandes s
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Example Load Charls / Summary 455

_ EXAMPLE LiraD CHART

S NE:] B Jh
Lgh.: (per Ang:  Feenc:

Ha=d Ewy.

_ Pt Pz Den  Feel
] =3 s

== == ExE

= 13 =z

1 z= zze cEEa
52 gt TP

= L I

- 2 = =l

= = =

£ B2z i

D 2 Fa3 1004
i =ooTE B
R = ===

-Er = I et

15 = LAz

Ca 3er FE2

0O D=gesz 1 Do
L=hTrin L='Trm

=T vt - Y
=" = ¥
2o R L
EARL NN 2 Ee
EAp N 4 Al
EApY e
= ER
=l n 20
27 o ss g
20 T0C e
A 12000
A R .
FC 1R I
o N T on
s 1220
o =L -

Musmrabion =452 shows 1ka 133t boarm
equppsd with a jb 1kat Iosas 307 cepaciy
whan 1 zegee off-leval. Some avthonkbes
suzgest & b may 10l bs a suszhle chooa
duge to cynam'c bozm leading with
oJb-oflesal carditions.

Nole: The charf examples in ifustrations
#44p, H2A0, HSF are from ote
bargeicrane combrination, wifhy the crams
dowr-rated approximately £5% for cfam-
shell work by the manufacturer fo malch
the barge. (ther Dargefcrane cominna-
tions will be rated fo suit the crane, the
barge, and Ihe type of work being
perfarrmed,

Harge Safety Point Summany

1. Wnen lcadzd. the bargs dack must be
Zaove waler ard 1ha entire bolloT mus
bz submerged.

2. Ths ba~ge musl rmz nlain waiet g nbeg-
rity anc raver salast anap2n ball wilh we-
war.
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1

L

&)

o

CCri1zat il 2lgz 2~d

Deck bz @3l sLzag v ol ecoT Ter2es
Moo 'ec-zrawlecqarss - l3ns sraneson 5
carg2 rucst be vzd azwn w3 sAack
e-dom sy EeT .

C&lM3 CrENEs - 7598 Tar Jactars- or alne-
JUE Tex oemscr Tuask zle fan: crarss
Tourzd onabsa-gs Taeozd oF 371 musl
Bat heT pzicalsrorgre o marge cormk-
1alio. Lard =lez oz crarsmasirotta

Jse3,

AFleloadchatawipse- *oest’s Sases oM

e ceta beng cosdicned e Ine farge
cznles Ik crans ~ 28 r2beraves IFie
1232 zFaf g2 r=-hiH ksl bases or 2
2z morfonvars fasiliza. bz crans cgaae
rovEd BLT e ral ag remans e e TE
TEr3tIrs &7d Cew TUSE De oLty
iETTes Coroam ng Tal-of- Sve Coriiors
c.27Z stadbimpzaTsterswhizao s
IFg ars 55 g g

T IOTTUr cators
a7 ar s0sc ahe resl

et

1.

11.

Capacity Charts ! Environment

- Cranes must ~ave ercugh poeer T2 par-

“Zrey svarg. Boonl ans an 3! oeatocs
wWen I8 corzil D75 Tooar AdnEvE”
hghsr z-cue swong motars Tay cpEiEs
gl a glewer spesddu ng oycie winrs Gar-
sullne -rardafaciarss bearg asir 3 2 ars
crzhe -1abags

Far slek by all zranes 1 ass comp oy v o
LUSC2SE renereTars species N OSES
SETEH TR0 b gk C 75025

A llcakng cranes must bs equ apzd vam
glzary ez gevze ILLD: woomp e-ce
wib O5FA& 20 CFR 131E 861
oorm gEnz Feslaara 1 T s snoa on
SLEsdazancdltzenss szdby e
AN ASKE sacdard For ozergtior
wrrkirlimes. kg 550 cat'e cratersing
sran ‘I tral carice ar cee ard Tenge
2r shezrasl ce used. Las sxoew s cau-
N &S Senandir 3 s wird. wass aslic.
OF ITler SInsiars. e czlex capacthy
Yroig ray rot e atairabs.
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Ship & OHshore
Drilling Cranes

'n general terts. shap
mountsd Sranes are cow-
ared uaderika ANSI B30.5
slendend. as wel &5 those
Tanlinnes on e hrsk pege
=f his seclion. TS cowears
ship lisi and trT mavs-
ments g lowesd far haisting.
However. various alna-
reguiatcry bodies cz1 hawa
coces and standands melak-
ing 0 Aoarng Sranss.
Azrpwilk aandemcrane
swsler is shawr intllust-a-
Har 2451, Two difersat
wpas ol supply ship cranss
are saoe ‘n illustratcns
#4582 ang #3583,

M ustredicn 1151 — Tanden Ship Care=s



436 HARGESHIP CRANES _ Ship & Offshore Drilling Cranes

- — i
N :' L
== — — e e, e ———

thesratios 2452 - S.ppy Shp Crene sl bon =453 — e hbetnn SE i Trase



[[{[I’_[I“_fIII[II}I[E_Il'lﬁ_ll'l__f'[

API fAmarican Petrolewm fnstituta)
Tre APl 25 isteclive 2004 reguales “he Exampes ol offshone cranes mouated on
cranes on varioss iypes ol dlling £1d otf- padssmals (kirgposts) ars s ir lustra-

BARGESSHIP CRANES _ Ship & Offshore Drilling Cranes 459

shore ecuizmers:. sach a5 fizes sinuciles Hors 454 and =455 Twao serexaTples ot
kersion eg plafforms. seTi-sucmersizles. offigone pladoTns wa craras are skawn is
dill shizs. anc Foglicrg produshion skorage: illustrabiors =452 ared =437.

aff-losders [skips tkat drili and slore].
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BARGE/SHIP CRAMES

Ship & Offshore Drilling Cranes A

Hin

[
L,
|

[

chinrd b
.'

b

Nhasitehon 2457 - DA shoes Crane

AP 20 Stamdard
The pLpose af the APl 22 is bo ensy e ke
crane s desgred ard ratzd > meich tre
bypre af insia. alicn.

Toestah!sn1hs crene agd chartratngs. ihe
use" mJst provide 1h2 zrane manwiactare”
with the 1o owing data:

» Type = cfalfarm

* Wawe 1eghls

* Wird speads

& Cree 1o sea-lewsl i 19 d stance

Mote: Crane load charl rafings under API
2C are generatly down-rated iy approxi-
mately 25 - 35% as compared fo # simifar
capaciy fype of crame under the ANSI
B832.4 standard.

APl 20 Rating for Fixed Platforms: Jn
fized platicmms. the ogd ating pasralers
1o-onboznd (statich ar offboard fmpnamich lifts
were mosibess siriar 1o shase s1oa™ 05 il as-
frazan =453 g1d =259, Mate that T |dy-
rarmizload coelf aert! is row 1 4 rathe- than
1.23. Thzasa show the possite Tavemranis
lha rrust b= ke inks corideglsn when
eslgalisi nga oad cher rating.
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Ship & Offshore Drilling Cranes 463

API 2 Ratimg For Suppy Boats: For sup-
Py beals. & Cv isvramis coeficient) of kzas x
2.0 applies in noomal rild sea anks wing cor-
d~ans. Jnless he shiz is extemaly lange. d
would be hnisting urdes amost sostant
oif-lesce! cond=icns. Tha poa' res: ma kair
a constanl posiion relalive Jpossbly 1edhr
erad! 1o e platlfzrm Far iagher sea cordi-
tors. the wave aciin Tast be taker inle
corsicaration. ~hess ars acdressad «1 AP
detaile wawe coelFcinl facksr lab es.
Chrrtarmic Coefficiant

A basic ferms. this Tesns that the load
weigt is ruliplisd by 1he appicable cceti-
canl rumser. Ths gives the nambser tFat is
Jsad in ke Izad cnarl 1or ho'sting capaciky.
e exampi2 isa 55 b weightifed frarma
sLpphy shp decs by a tixec gletlom crarns
13520 % 1.4 = 77000, 7 0disihe rumbar used
im ke agd ciarl.

Analher exerole is a 3500 I wsaignt Med
froen 2 sapody ship oy ibe ship crarea (5300 x

2.0=11.200 In-kis zasa. 1" WHIisBenum-
bar used in the kzaz charl.

Wawve Action

There are Twa prerany srozleTs bzl gilecl
offshore ho'sting. Ore is 12 w'nd anc 1he
olher s wavs acan wWith the cete moarded
or a fxad palfarm. whch may or mey rat
haws mowement deaeading cn the slethorn
wpe and size, e zificulty is Faistirg a kad
‘ram the ceck of a supply vesse “hal moves
lalerally andwanicz y. Thecoitis Lo gel e
agd off t1e zeck ard clear of any ship ob-
slructizns as quickiy &5 possizle before e
Wl ans waves cause b2 shiz b mewee 20d
iMledenz with e [2ad.

Tre cther scerara s the hsising Spe-alizn
wilk @ grans on 3 sucply sTip 2t moves a
lzad Lo afeed plat’som dor laaratharsaipl. n
this staation. the spe-alorFas iocez wiha -
rosl constant off-lewz! condilicns. werlizat
rMovsmert of the skip 81d crang. and ser-
haps an Lnstaba load drop 223 as weall.
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Load Chart Dafa

Im1 2dd 20z folne star Jend ioad capac T 2s

al YErILs redil e o ouv g szerabor ir"n:- -

rzlior T st s2inzisdad or b2 osd cog

* Corzibors gop o cab's 1o ske chad |.-.a.-e

czelf ce~ 3 osd cosflizisnls g1z

Hatrg Teod ases inestsalist capac oy

ool spEer 3t sLsply boel 'evs

B oo rzevirg d agrarms.

YWarirg riies pEtair ng T esdisrer:

liris .

A .-;:.I B IDpE dzlE.

* lastastorz o7 Lig ol eTergen
£3%a dew o3t

Operaior Safedy

For cpsglor safzby lThe aAF 20 s-anmarn

shahes gt ir “Fe geenl ol & oEtastes i fal.-

<2 Ibs eqaprer shioalz e gesigues 52

IhzT 52me Zecs ol &=L 2mel o fail ches

ihgn ibs Zrars sooars ~g or krgposs Tais

w2 ald 2revEnd e cpEeainTs can e bsing

zalisd mzar zr gwetoend il & 3akos sLen

as Ine Fza< sMe3c 0 2 sLopiy b2al shzuiz

[ e ]

e lzad e-

__Ship & Offshore Drilling Cranes

Havigalion Lights

STp. boat or barge arirg qrs havs a
starazsd sysem of red on Ehe lef {por ]
270 green on the right (starbaard). Shozs
musl Sl T3ave Sre DT Toren geEtes
rmza-sd wb e rast gboarz a eansskerr
ceier mzartsd Wb s gkt

caliry Lsoys o7 oerar hppes o° vavizalicn
cran~ei ma-kers 132 a sysleT o

green (right] and red [left] going oul-
bound or,

red [righth and green {left] qoing inland.
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466 TOWER CAANES

Certification/Self Erecting Cranes

Tower Crane Cperalor Cerlification
Changes fo ANSKMOSHA and variows
CACHS standards and requrlations ars re-
qurnng Compulsory operaior certificaiion
in masl areas aof baifh e United Siales
e Carada.

Tower l:r:a-.rre Standards:

Corslucisn over ceTes ace g atsd by
ra ARNS EJI:I Adsle-dzd The - Lge s 2x-
pesdirg For ravsse! ow-rasus Tz 6 st
IES] FUZ-r32 7 - 13 8551 S5 anT 1iS-ras
ovegs 12 slomes, oo d° "g-== b r< 2ds sTue-

]

b
L -

tar s mEsties ars rzail

CErers. nzaskiz cleo7s ans corTar ca-
LI TSers Mo dssgrs wilh ticter capaci-
rEs. Lirgz czom Todeis wir Blbs rzar
avEE . 232 s2ll-ge2lir 3 noes a7e ras-
I ITTIEE CrENES MLe e zlrz 2w lo LsE

Self Erecting Madels
2zll-eechrs Iz Cemes TevE CeEtave b
ezl fararr amber of yes z
CECOT: 10 PSR BIEuar
rzluz =g zost. sasy s=C7io” grz oooh
=ezlinn.
re '=E"-Ere-::‘ rq osysoer s sibie besesis
C7 s e ard oum. Ear-=-'5-:' i = el
,4:| g12 voers gecarally comsideed e TE N
ZE AN ZEZECIy. "o s evEr e baical rezck
AN cApac Tv1s Co~TLaly iteeasir S Sea o
WO
S Casd o er srars ez aises 3 D:r—“'ele rad
(iodgl -3 3 Lug L =R H Radil T I H H ol iy L B
CUOFSSTSY J0LED LE P axaanss o oo
e co-cele la cuma. il aist e aes sevsal
froc<lzads ol zomigsae~is snd a rohile
C2ng 32 srsctk lre tower jb. &ad
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SILTTSTNE gFT
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TOWER CRANES Self Erecting Cranes A6T
Mew lruc< mouated unss are becomimg morne Self-ereching Sre Freparaiion

o1 Tan. &1d g8 ava’ ab e ir diffarent s ras
and capacitas. Tray &Tive or sibe, are set
La wikir an bour o swe. ihen se-arsct ir
rinubas.

Dezendirg or b2 manufaciurer 1hay are
sef-zontaired gon oae Inies<. oreng farar, or
atuck-tre ler comb nalic. coTolelewshlhe
coL kerweighs. Smallsr urits & ocerabed
by remale control. Largar Lais car. be cper-
ales oy ramole cortrd ar [-om & cae.

S rrezgratior lo- thesa ur. s is extersaly
imparzat. Dae 1o “he relztwely small basea,
lo1g mast ard jiz tFay musi b2 slezle and
levsl. Tre grourd musl be so°d &ad lesvel,
Lage zass may ba secuired undsr be oatig-
ge-fkzals fodistabure ke grourd prassune.

- Twa types are shown i ilastratizn =480 and

=421,

liagkglion =460 is a ruc< Jn6 that Fas &
oo ip cajssty of 4206 125 wilh & boom
‘ar]tn aparsaching 200 fees.

Nussration 2481 isairailer annwith f -cper-
a7 1g mast heigts ard a comzined boom
g1d j2 I ng beignt of 330 1es:



468  TOWER CRANES

Self Erecting Cranes

y { -

)

§

o
;I't'

i Sy
a
\

™

s = _"'.::_____\_
-

oo - - s — = — — 1

BN Fi i? z = = = '_E:_ T - = _:

-~ 2 P o o z - - B
_ T e = = = = = _— = == =

- - L N——_ " = S S

=gl =45 — Seteres ~g Tr.ch Crans

- __i‘-\-.__n'
I — e
Nl - o
R — T
] s e
ll "-::‘"
] -



1 R R T I (U O T 1 U T T - Y BN B |1
TOWER CRAMNES Sel Erecting Cranes 469

Ershration BT — Seferecteg Trad ber S



47 TOWER CRAMES Tower Crane Typas

Tower Crane Types Trase beg tower voas 3¢ 252 sva‘ab s 1

Taser zranss sre o° buo basic fypes: Ihee sasiz des Jrs:

1. Fixpd Tower - TAE bass 5 707-mow 310 & TzlescopizTowes-Thisyoehzsz.eass
&n7 a rztatag or sleving tirg s ooasd o sechors whar s de nsde esch
be~ests “Fajin. Sae - astalicn =482, "‘"er T" 5 OWES a “eghl 2djLsiment

_ - . N cri=at o A Fr = I TS
2. Slewing Tower- "tz sles g Grg s o- “10LT WEMAT G e crare. Sge s

cazdzlibz caseerd re enlirz 2355 vhiy arﬂr -4" -
rogtes. Sse v oastrahcn =485 ' b rae-Culer T-_. # B - The it s supes
ayapetelslEvnns -rsriloxe-

Tavgs omsids ks lixes Suler hgass S=2e -
AslrsT on =265

. Momn T|:u-.=- Tz yre-s3amszner
Wi ze can Bz etbar hxes or slenng Sez
I uslrs?an =262

L
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472 TOWER CRANES Tower Crane Types
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TOWER CRAMNES CranefJib Types A73
Lrane Jib Types
Tower cranes use tour basic ypas of b
assembies:

1. Baodle Jib-Tra'ibis norzoms’. o5l ghiby

angled anz iz supporlel by perdand

e lnes. A mowabls Irgtley sapoaris ik noisl
SR e e assembhy. 4 allows a smallercperating ra-

das lhan a LFing b, Ses i ustalion
=467

)

[h;stration HHOE - o Tower Crans




474 TOWER CRAMNES Cranellib Types

2o Lulirz S22 -Frol Paivz: -Tre OFag b
dz=s rizbevz a movaba i ley. Tre b

rz sz 27d lowvers T changa tra 222 va-
d.ssria-tnaTab ecars Thess Laa-
zwnEvsalogmzarzdsanicrg g Ths
Fezakaz ahzhe ozesaltrgne ghtlnzae
zedZie IvpE. S2e D ustciinn =448,
3 Lo'hirz doaPear Pheot; - This Bge s 2 mi-
2710 Ine zkows sxczpl The i oevcls Te-
Fad e lowzs, Tis woa ngs g 5rg er .
zad =z usikar alrzal post Ses v aste- [
hor =.os [
P [

Fxez Lul® iz - The Gxez a¥jibbkas 2 lixes

210 suspstad oy psadanl C-es. Ths
~aist s5s2mb v s sucostsd Fomoz mioue
able Irz ey, Ses lLslrator =477

Noie: Rewmornber a fower crane \oses ca-

pacify wifhr a longer Joad radivs. A jidr wil

defMect whern a Joad is iffed and rthis de-

MTeciion will increase fhe Togd radios. L
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476  TOWER CRANES _Crane Mounling

Crane Mounting
IwWEr cr3nes Face s massn Iynas ol

C e Wt I ol w o [ =] [ i

* Slatararyurtsars ixe2 o zoshzy Thay
cav bz ez ganznzap s e Zrang il
and &-can be glasrad o a bld g o
sin.ziume [or s;poan. f lhe care Faigar
~a% o oe exenssd ke dbe s Tplssil
iFEcrars was o € bpps tral oo 31 &2dils
Sl EXTIA SECTIZNG WV TTOLT dicdanlinrg.
See lluzrabar =274 o =271z,

—-— —_— _—
it - TT
B L
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ITasrrroa £47 - 52T apia™ g Serbhers
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TOWER CRANES

Lrane mounting/dentificalion

[ T I S R O I A I
a7y

& Blozile anilg can be sither irock meurizd
ar o crawle s, Thema nadvanlage inbe
mozile 2wer snd 15 a Znger esch 1zna
roma lattoe or fywdraubs cransg bocr
over 2 baild ng e2ge. Some bvoes are sed
cordzinzd anc se-areciirg. The geates:
disadvzntage s Fasing a imiles oed ca-
pzailiy.

& Hail Tountzd Dwe crars2s can Fayve any
bvpa of tower ar b configurgtsicn. Tray
usually aardle 2 load betler whle tave -
ling ikan a comparakle Tchile war
Crans.

o Climbag @wer cranss ars suppotsd oy
and attached ta the bailding stachurs be-
ngasnsiucied. As be zuiding F2igntin-
crgases. lhe crars heghi s ircreassd o
Tears of climzsing lgddes. The Jowearis
ataches b k2 builbng. or is wedged at
lzast avery [QL 7 “0ars.

LComponent Mdenlification

Allcrars coToonerts musl Fave a alzle with
b crane maaulgshiers nere. seg num-
ber. model namber. wzar o manwiaciune,
weight gnd size olur’i (szaillustratic =472;
Trese platas mus: also ke abached =2 the re-
movable compor2nts 10 ir2 cgle which
crang lhey bslong bo. Crars compansnls can
reat be Tiwad and rrabched with ardh g 2x-
cect the criginal crare ar g1 identize unil.



478  TOWER CRANES Component ldentificalion

T AT - Toweer Do e s -
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TOWER CRAHES Equipme nl Records/Erection 474
Crane Equipment Records Log Book

Every maching mLs! nave a manulaciL ers
Mz uahwilh spec-ic degzasoncemirg J1e ma-
chine, s seduz. ard wik provisizng oreosrd
insgectans and mairignaice.

The data ircluded mrast inciugs specilic
I Trabor Zancaering:

* AN wWps

manJfactare-

mociel ard seng’ - ambear

year ol mzwulashire ang sae

weigit of boom sechors

we2igit ol anit and ground pressare ex-
ares i mozile

Inzd cnans ard all dz7a 1esded kS calcu-
lale 145, ggins end enechon procecurss.
typs of matena  weelzing ans zallirg soec-
iFcas ans for load bearig stusbural oocm-
porearis.

Alog ook mast e kaplinthe crane larecors
all apzralng Fours. irszeckans ant 87y
maintznance. This boax musl be vpeated
de iy 810 signes b the ogeraisr, sevice me-
CIEMcS. and & SLperasar.

Tower Crane Ereclion

A sde pianmusl ce care'u'ly prepared bs'cre
a bower crane s satup. Tris plan mask shoe
e locabior . swing radiasin reizlisn o ooer
bu dirgs ar ozjesis: the kcabon cF cader-
grourd sewers, walkers mang: 27d al mast
sqow 217 bracing ralthads. The créne mas:
rrair-ain e applcab’s clzarancze froT 2
powerdine. & 5ol 2800 coTpany shoald e
Jsed 1o ensie e the ground will suapsd e
waigal.



§30  TOWER CRANES Ereclion

it is absolufely essandial that & fower
craneg be sel up on a firm. fevel base:
rhelher if be & canerele pad or & base i
Sidhe @ buwildimg struclure. Numerows acei-
danis Rave occwmed because @f poor
forting. Growrnd miawernedt! de o frost
Reawing in colder climales mesf be
corisiderad.

Yiren Tra toveer 5 g2 csde 2 slusice e
ooenmg rLsl be arge eccush lo pz il tne
chimoitg “ramss 3 wow 27d e ¥ ra gna-
wood suspsT ar lessiheg wvedzes 23 az-
orrma21d2z by g marfzsiucsr
weIdes LSl cersstes s e rir muT o ey
erc lowr doers g5 shavming agtalion =475

FLA

“uslataed #5001

Tomex B 2vad 550 revTems
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TOWER CRAHNES Ereclion

[

T T N I A A e e |
481

CarEiuly folow the mawdesivrers engctan

quidelines. Tnese wi incluze:

. MaximuT: Iree siand g heignt,

Lise z1dlzcalior &° bracing and weadges.
Llse o gayirss.

. Falloe t1e ecommerdaliors an wind

spead [miks.

 Ba ey carsfal with the size of “he con-

terweight. it is 1oz ghi the orane will
hawe kss capacity. anc if it is 1o Fagy
the ‘owar souid sulfer IroT straco,-al
crveroad,

B. Always uss 1ew boits of tha ecommerded
beza. Dunrg assembdy the balls are usu-
El:':.' lIIITQLEd 10 T3%. e 2z 1037 afer
b2 crene is ereciad.

Tower Traneg Assammbly

Craqe eraclion details will vary wxk diffarent

mazhines. mowswar the sasis sless wi B2 as

follonaes:

o B g o=

on

1. The 1ower can be assembied an 1hs
grourd. o the sactors evecled waerical
araa by a2 o 1hs base: & meaike crang
will b2 reedes. Eitver way 1he sachors
mrust be rieted proceny. Guy 'nes arg
aEzn reeded 1o sappon & iree s1gnding
Toar.

Ses iluslratizn =474 for good and poo T2b0-

wds af us'ng wire ape cnthe lower argle ingn

'=gs. Crane supperl guyings musl meat the

m nimem design jsafety fachor. Seeillusira-

fine1 =473, Kake sLe 1= lowsr spambard

Ihs Guyl<e Lers ars 2 eaug.

HECTYON OF TOWER L= - -

‘|||
iy

11

1
| Mz
.1

L3

3

st IR

st abon #3704 - T oz G e AHacment



482 TOWER CRANES

Is.giv3iae= =47 - Pe—a=a2ad Car.—==

i ak

Install e Tast ic Wiz tarab s o e

:*::I B fay Ec:|E! = :,E':'H'g F"'I e IIN-
Fams i pAaca.
Lsedceraln SIn
=Tl S I e L | R
Boskozeman o E“Ij
fis~s 0~ e -*r"urd. r F
SECUIDIE SIS -}:E“:I nsx: o 11
Togea e bolls 1o 1007 -

nsT E"! =SET 2w T
.
= 1.

_E;En:li-::_n

3 Iesls bz oornlsy oo ocRe oTar

Tl T

bTo Tl T-IE

st oo S4TE - Cramisr Jh Eant o

z g F stz colsar
Eve . "E23riirs b o raLnigsie 2-d

. Klz=x=
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1I:- e, e:. 0



L F LR LR i e e

TOWER CAAMNES Ereclion 483

7. Themain 2 Sliftsd Jsing 2 crane. Ke2pil Make sura 12 ocurtsrwe ghl is secaresy
leves wrilelift . Firthe _ bizika e lum- inpace.
table. Lif; ih2 @ad and pie the pendanls. 9. Aeeve the ma ™ Faisl line as perirg man-
Adjust the argle waith e peadant ILn- Jfacharers manua’. Ses illusirator =478
buckles. Checs acass e frdley rails far 1o a wpfcal 2 and 4 gan resying syslem.
ayal, Sz lusirglion =477, Use cofter MNate: If a lower crane 18 spcnurad to the
Jins. aerdside of a buitdimg it must be seceuved a

B Llsing e ooier crane. 121 Me courtes- minimLm of every four foors. The se-
weighl inm: posibon. Lifs ons &t a hme. curemenl must be appraoved by ar

Erimeer,

Fhusirasgn HTT - Main Jh Eerio



484 TOWER CRANES _ ErectionSafety Features -

e 128N e actica: concaskoms MLz o2 dzas
o v i esdle? elsvircar n ozocoroancs

oo o ——s . < wab lhe aps cac'e local suior oy

— 11 ARz s b o wwsre oaly pe T aly larzuesd
= T agTnse be lorgqusd =2 " 207, The oape-
ernaizhl & sohales o se postared ocoer

T2 geN T3 207S Beirg kotteared. Sze

- ) ralor g izdles ks Azperzox oF I0cs
—— - .G:":
- hTET LTS i2 A mabsaizhze Tostoesslar atsstad.
Tower Crane Safety Fealures
i ——— - - - ey Fre agm o [
S There g® seve-al sgiewy feziu-es tha: 2
--A.—l-—._._ L 2
I | Tascrarss srondbe ecL poen

= ] * A0 auzibez warr g 2evice oo oqak on e
) ’!r'_ _ DI MIAREd IRt

* Lig~2=gforr & ooeralas
. o * Jzslogsolashace gasakirg woe snda
bRz T T se ik oo leihing craras
* A banzieini.calorvisice 2 hs sxesator
A Erau ez 1 Elchares & a2 ulir 3 kpe
= A

Il_slraon H7TE - kois] Fewr reg
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TOWER CRANES Salety Fealures/Limit Swilches 485
® A Cire exhirguisher is raquired or all Limit Swiiches

Crafes.

e A wallweys shouald be anti-s<id.

¢ Guzrdrails are requ 22 snall sakside ptal-
forms. Also selety lines far the etlaskrrant
ol sa‘stw l&1yards. ar safeby palforms
shoald b ar all jibs.

¢ libs should b2 equipped with radius mark-
ers. Sea illisralion =27,

Ihrsiato- FM - Jib ABad s ke

Eware 2wer crene Tust bs equ ppes wilh
sevaral propery instélled and sel lirs
awiches o prever: crarg swarizac. The
swilches car bs mMisreprecessos hor digital
coriel o meckanizel “or oder ppes o
sranes. Exzrples of the poston of 1hsse
swilchzs arg shown i illusirabors =430 o
=24,

1B 430 - Losd Swioch Focatos



Salely Fealures/Limit Swilches

4B6 TOWER CRANES

. | =
J 4 =
I
E - TR
-~
E
L~
-
1
= -
L B = - ot
- -
- —
= —_—
— i S i S —————
T -

T sl=130e: =451 - L — = Swack Poss o

1.

%]

Trotley Liml Switch - T 2 55737 0als

1 s
Sy SRl wtes T rieshec a pradsar

ruered pogsilor

. Hook Height Linnf Swilch - Th 3 sloss

e bocEroo a2t qalaarsdets meeed
disle~ca frzm ks 2 sheaves SZe s
Tz =132,

" _slEnies =47 - Hoss Heigol L s Soie



TOWER CRANES

Salety Fealures/Limit Switches

L
-

-4

Aafl Trave! Limit Swiich - The iraval
bakes are apalisd waer the crane as-
pogches the ra ead.

Luifing Jib Lintit Swifeh - The j8 Taisl
dum is slozped when 162 jo anoe gels
b nign or w2a e, The uifng jib must
50 have a chysical 8220 5> keap il froer
FippEng ower if 1he jiz 15 wiipzes

Heoist Orumr Stop Limit Switches -
Trner zre several oi 1bzse Lhat sico e
hosi drem wer. a1 overdoad 13 2acies.
Horst Line Qweroad Switch - Ths
swilch culs Roist g power 13 3% over-
‘o0&z oiba Faist lire, regard asso° hejib.
cr boley pogtton. S=2e Musirztans =483
and =554

Jitr Pandant Tension Oherkoaa Switchr
-Tr s switch 2175 10isling power ab & 5°:
oezdoad wher Ihe load weizhl 2eflecls
lheiibard 1creasas ths tersar.o1 lhe iz
pzndant lires. This swiksn alzo s2ops tol
lew ave .

Sooe

Rhrstahon #33 --osss Line Cheericaad Switch



488 TCWER CRANES

Safety FeaturesiFail Safe Brakes

Tower Crane Brakes

wpeTratavoranzs y acply wher terzis 3
27 o E” Thess sre<zs Tast “o! be a-

-

SEI0C U pover Soeslarsd. ard ke lkey
ae rashance'iy wlzasea Sze llLzrator
==Ea iz an exarp & ol a 73il sale brake.

-“'“-\___ . __,-’;

ML= £33 - Fa ] 22'z Branes

TR sswrg dove srzas will wod g cree
[For moeag enzar zesized wicd ve sk
Fovvgver me Eake w1 shiz wilh v s geer
737 zzsion ve oty 3 Ine Srams ow o
REEITENINE.

Mofa: Mever allow a faad o be lowered
only by brake oanirad undess fhe heist has
a speed fimiting dewice. Wncoslrofled
fawearing is pxtremely dangeraus.
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[ _
TOWER CRAHES Testing
Testing

1.

=

Sel re heist Faight Irit swilch. Fun ne
slosx in slowly en kwer and run in
agz n at ull spead. Check e dritt 21d e-
527 tra imit swilch Wik a saitakée safapy
distance.

Sel e ey ir 21d oat imit swichas
EnsL e tharz is a sale distaros frore the
slops ak the aras.

Set e jb haist limit sezhas or Jifng
-ibg. Bzom up and cown s awly 2o ng
the i 10 con-actk “he sons. 52t the
awichss to 510C the | b before contacing
-F= slops.

. Setthe iz gafeclion pweAdoad seitzk The

swilch sioJald cid oo ak % - eer ke raked
CARECTY.

3. Se7 ime nosl gwerasd swilck. Lit the

raled ol A1k groans and held. =asler
a sacond weighd w2 1ha Yirsl, The it
=wibc sheuls siepthe Raist gl a 5% cver-
load. Creck this ovedoad at beth Tini-
mum £1d max mum it =250.

Mote: Many crane ivpes are iesied ai
12%% of rated capaciy. o fAcd dest
Ifoad a power crane ar more than 5%
overiegdd!!

. Aftarteslirg the mit swbcnes o g 100°%

Ioad “z57 1% check the overa: crans spea-
~an.



A9 TOWER CRANES
Tower Crane QOperator Controls

Tre us2 o° miorozisossser ogringls s he-
carie s wissly wasdin ey or oo f el Inwe -
craras Thay 2 awaccarats rgss ngstor ks
cpzrzlor e-d alsa -eTcle oonirs cpsElinn.
—hreyver Trase ypes of oorietls mLst be
crezsen eveny dav far ne srozes e ek ar,
Tne Foiov g —af res ors Jase ©° e ode”
sl cominzis
o ol 5 570 d T2 OF Ins dead Tar woa
Tray w Jreflem b ng JIrg W e greEssurs
sreezssd. Sez Chosirat or =oES
8 Johln s miesli bs SE oy e ked In sk,
e finzlos S=e uslErs =387

Basrales =458 - Dead W Trpe ot e

Dperator Controls

PR I
[N TSI

[ARES T

t
)
+
|I A A el

 ComcismLsoeirssler sradmE el T
rmovs sme orans nibks Seciosir 2 celes

lassaoor =550 - He s Sa e L Lewer
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492  TOWER CRANES

Load Rating Charls

Tower Crane Load Rating Charts
“hee rrusl ke 3 asd chzst Ionye-
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484 TOWER CRAMES

Load Rating Charts
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TOWER CRANES
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Qperator Precautions

0N I (N N - N B S

485

Tower Crane Operator Precautions

1.

%)

Deleming exacty ik weigrt af ary load.
The zclual izad pus the rggngslirgs ard
hadware ma'ss up lhe *ctal lzad. THs
Inad 'weaign® ard the “1g posilion is Fer.
compared bz Fie load chari 1o sge il he
crars <21 saley i1 d. Dz nct fargel that
apd swirg increas ng ke Izao adus. ar
rrpect kadng can immadiakzly eimirale
all prawioLs cakzulat ors.

FAzhi 2 ard -ail mourded craraes mustno
e mcved undil Th2 aperaber S surs evety-
thing s ciear. Aowarnngdes o2 shauk be
soundad. arkd & sgnalparson sk ba
used when wsan s 10l Cleas

A1 parsoans must stay off Ihe lowe- or
e jiz when the craqe is operafn.

_ The opargle” 214 the sigralperson T ask

be cartair She crara is rat hoistng over
warkirg persanrel or pedesirans.

hawer atempl 10 repair ar lucricgle &
crane wMich is n cpeahon.

G. 'Wird is alwawxs & major leclo” an &7y

crara. buy especally 50 wikh a lawer
crang. Winds luraelirg bebwzen igh
bu'dings. or votaxing off 1h2 p o° &
huilding <an double -he acluzl wing
soeed. Loao dimensicns ans weghl ame
Tajor factars ir how a lsad & 1 be mowvsd
abot by wingd. Wind spseds ab 20 o 20
mizh 1.30 - &0 km-h) shoud bz B1e ooeral-
i limit [deperdirg on apslicehle salety
r&]Lialions].

. Cod weatter opesalion 15 nazadoas =

crare speraticn. Thz Nexing ol iowe”
crznes in cald weather creases mels
fakqLe. Shock azding in cod weatner
can calksa fracture ol cocmpenents. A ker-
peralura =07 F - 17 “C1 is consigarsd an
cpergtirg limil.

_ kake sum the zlozs is et owees 35 ke

oouns . The aoistlira must rat'te sl owed
10 go slack. Atways walch the dum
spoal ng.
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TOWER CRANES

Qperalor Precautions

s

AbwaysensLenelmadcers of savily =
“oonzar ks Faisl Trs shsgve. Do
suds lzaz the o oonoer any o ook
slarczsadic: r:l:ll.ai!: IRz 'zas losving
cuT ez e ik

10, MzvarLss e I T -snWckes o e poT-

puler2es o070l SYS'ET 85 A 3085 e T
usze ar cress ks zaz weghl Liel
swilctes z2~d g 2 qital coarglor aids
rmast e zeted oLt ey ars rol o be
LEET 3t 4 maizhi "'EIIE'

A neczrcrare cpsralor ofter cannos sz
Ihelpoadbsing “qzad a~dmers’sre S2es
T2 o<y or cartel gver estrale e

Iczd wez13-l Jrlzss inid by wgce
ICMITAMEET 3N SoTE0TE st ke ir
chawge ol calze aliry & 2&z weighils

TF a2 pz-scr 20 e 0oaraiss T sk Sekar-
mee whzimes or nzt ke zaz o231 be

zzfey ed ard trarzsored.

12 Lzad cha=s ¢

TSwer craTes sre nesed
ar " Hirg -..3;:1**‘55 3 '.-.aruu:. r=di Tee
lzad radius must 52 <rawre &t all - ras

Exira lzad “:.=.: Us 31 cecsusesd by resin
Wit 3y g beh'd o-Bevong tRa ik
hp 23d 504 7g Ihs 2573 52 sw gzl

Lozz redins acrease cue 13 b ar cane
zart ne detiEctar Tash bs cors dees
wWIBT DTEIEMIE 2 SE2 TITn g,

calways aend skock Sa2nrg Ibs rosl
wWoe rnze Lifis ard siogs most he zors
-;ra-:ILaIE-g.-. Litns ans ave ng szexds
sl te arairsd gradialy. Meves 2o

arsit g wk o 2zl resall 1 ke cack-
waryshroprgalalilferg o

alpadszesncili g barg eve lover

e Ima22 ang eb oo
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Operalor PrecautionsfSignals 497

13. Riggers and the s:gnalpsrsor must al-
waws gnsute the load can not zaich en
a1y prajections. IFike load caichas or is
Fung. usa exirame saalior k- ensare tre
Izad does nos whip. drop. or sideload she
jib.

16. Always nave atleas! threa wraps o wirs
ropa 03 the dum (chack 1F:s w etk ik lo-
cal GCHS CSHA depatrant as fe re-
quirerenl Tay wary In S0me areas.

17, Watch the 2lecircal casles. Donod 2o
{hemn 1o besome wol d arcurd TFe 1owar
with rro e tha -wo or Thnes 1owar SWings.

“3d. Meves unde- ary circumstances shoukd
the operatar leaws Fis seat whia ihe
crare is movirg or £ kzad i suspanced.

1% The kad musl nod ba alawes B2 swing
cid oees bathc or pedestnans. IF ihe jib
coarlaps 1he steel zelow, barncades
mus® be used = celour traf s,

Tower Crane Signals

The importance of & good signalperson
camnrol be averemphasized with dower
crape aperation. A sigralperson st be
preseqsl when the eperaior is near a
powerding, Is mowving & crarie an radils, orls
Foisfing Ioads not clearly visible {whick
is offen the case wiil fower cranes)

The sig1zlzersenmus] ce awae ol thehost-
ing aparaticn ana have erawgh axpenence
1n gpe poienlial hazards. The s gralgerscn
mJst oe pasiiored 10 clkary s2e he load &
all «iTes £-Pough it 15 aften necassary 1O
Fave mare 1han cne s qralperson o1 a largs
stuziura. 1 e or mote sgnalpeapie & us-
irg hz1d sigrals. ans cfihgm T st aivsys b2
in sight =f the kan: ard they should be i
sk ol each ather



498 TOWER CAAMES

SignalsfAdjacent Cranes

A Ay At o oorrILNizEN N SESET S 2
praharrsd sima 9 TETOT ' inear Crates
12 FarZ o syslem s arefsrads Hard s g-
rals cver 2ng dislarozs ars giF call v .den-
hFy. 53ra’ corivson zas ess5'y 223 22 ar
el -"er'
Vamengtd s g o
TIOVES Of & VELT Eh:-J!ﬂ e 4o kel
Ipsalor 582 TTe sinTE Terson

if the 2 ey regdia fink s Josh -:l-.r:rn']e Sera-
tor losas sight of the signalpersan wsing
hand signals. fhe gparation must stop wn-
Rl The operaler is signaled to resame.
More: Spa Sectionr Twa covteerning frarm-
ing and festing requiremenfs for
Signalparsons.

Adfacent Cranes

Twz Crarss coarzt g v ezcs ol ezco

Ccoimer & ways kave tme pomealiz for n::-:l.-jlr_;

CrarEdar g, The ows s e o1 1St o 567 i

diffzrent e ghis g ow oneg e 5w g nser

IF2 olbzr wikieat conlezl

Tne Puo c-..era‘-:r:. Azl zeir corsigal ta-

Az conlgzi A prafered Tabnod it nave

D3 ZErsca Zroar #z2 lhe ladsars lnens s

~3 Zpeehzn T etsare fhzre gve oto ool

sizng or k3L 2d lzans,

Unafended Tower Crane

Tra cps-glor must aeves zgas lhe corocls

Wit & sas2e-des kad Tre Lnexsecss

cou™s ~gopEtard al'sy a0 wastedsd taad

IC avas or lsner.

I¥ t~e noeraior lgaves ths 2zh he T.as

3. Lewerzmeload aregoehzzils lomejib
ardir slosz o oba mwer

2. Rga=iire ~ois) rnacat i 3 ang fositas
M i &t 13 degress Sze staio-
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Unattended Craneeatharvaning 499

a5 NETEATET

EEEE_
it gy p——————

B s bretion HESE - Lu¥ing Creziregim P osibon

(¥

. Allow [he crane 1o weatFervane.

C 2l aff the marn zower ard lock Ske

wwibcid zox, lhe conlre coasalard iba g
doar.

. Clzm3a -ne wheeals 1o the @it 1~

appicesie].

" -kain sercos 1eigat 15 hagher iaar that
allzwed f2r pat of se~ica. he crang wili
have 1o b2 anckares cfi.

Weathervaning

A bawer crana musl weathewvare i [e91 ural-
{erded. Taal ic. 1hea jib i &lowzd 10 relate
wilh 1hz wind with the main ‘b dafng dowr-
wird as shosn ini'ustrgien =397 IF 21 an-
vartsing sigr is or e counker 2o chs
operatzr shodld & o the crane b weatrer-
vana ard sae il it wil olzle grosedy. it
wir t, e 5ign will have o be removed. Hit
i wil rab weathevar=2. a sich of phwocd
snesT may Fave o go attha b bip.
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Weathervaning
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Inspeclian

5

Tawer Crane Inspection

All cranes musi beinsoecked o a reqgular ba-

513 0 ensurg the salety of tha machie. A

s2'e po iy s A 2ail inspect on bafare ooera-

tion on abwaus wedrponks. A moee toreush

Mspecion shoukd be care at leas: on g

wazekly o meathly basis. and lawer creae

slnestural components prore2 1o mesal izlicue
mJs; Fave a yearty ren-desiruciive insoec-
lizn by a =gstsred iNgpacsan comzary.

1. All'wre ips. shegves, hooks, drums. &l-
lachrznts. and haizling compsnents
TiLsl be thoowghty checaed Far weaar
Crac<s, beras or iwisls ard poper maka-
Tio-

2. Any wwer suppart tust e thomoughty
checkad cdaly. This inzludes howes sup-
porl b2e s, sn1onng or bracing  Ension of
JQuywirss: ightess of ardwocd wesges
swhile b crare is spesatirg).

3. Cneck e coubarwsigr:.

4 Chegk the cordilion of all nydrauic kases
and coraeclions for leaks or sigis o
waar.

Ceck the avel f all Librcabing o: reser-

wars. Gheck fleer cordiion. Wabch for

sin af lzaks 2au1d canmections 21d
qed- boeizs

cneck oordition of slewing ng qear.

“neck geiats for backlash ard any dhive

izes far propsr kensen.

4. Cneck all elecircal connectors 2nd wir-
ing. Easure ke power is off.

9. Checs all cuiches and Eakes for candi-
tienan: ozerator. Tastload ke trees by
sispendinga 0&d a shatdislizce off bie
qraund.

10. Chece 21 limil Swisches. Test weighis

shoald b azed o ersJare the seflir]s are
corneck.

En

=



a02 TOWER CRANES

Inspection/Torguing Boits

1. Tezrz agnly chiez< e sinaseal 2=y
e bhardins ower Wek - z- zemtar
zaTagsd atices o cnosds: o< for
CrEs=s. esTesiEy ir wedes joims: Fak-
"G ozl Tay ns came rels gt que

Nore: Tower cramas are sascephidle o

mefal Fafigue. Al componenfs are codin-

ually faxing, i the tower rt garticidarn is

Always being pulted by erther ine faad ar

the counterwerght. Check e slewing

rimg. qears, support brackets for wear

ard cracks. THiS arex of @ tower crang s

#lse vary suscephible o faligue crackrmg.

All srresL sl oeripzng iz rrusl B irscesied

eodieny e~d & non-gEstachve insceclis

vy aregislersd 1SpsCciIn S T2EY ML B

cerco res ar Tra ert e shuiie 3T zesl

yEAMS O TE SR Eir eracizd Do & mew T

Towerar tbhrezs & mus 2z e mano'sc-

Lers procedum. O oweds - muest se agthes

o [FEs proces ars

* 2. =rezueniy check e lersas o TFe sLo-
co BIs. L2 rg SAWINg Tng Thver.
ara jic Bz75 350.d o0 s malgriensg
rorg tgr oroe 3csibaloome 203z a

fEcord s showd Te omel<es oors-
cleczd 235 ey M3y oe steiched.
Torquing of Bolks

When tha lower base bofls are retargied.
the fib is rotated so the cowrferwaight Is
positioned ower rthe bofts baing Light-
ened. See diusiraiion +#358,

The jilr sfewing ring bolls showld be
retorgqued with agprosimaiely a F5%s load
ot the ik tip. Rofade e jilr fo position it
over the fe bolts being fighlemned. See -
fustration £499.
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TOWER CRANES Torguing of Balts 5043

Torquing ol Tower and
Slewing Ring Bolts

RN oY
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SECTION TEN QUESTIONS
Tawer Cranes
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OVERHEAD CRANES



Qverhead Crane |niroduction

506 OYERHEAD CRANES

Owerhbead Crane Introducliaon
In e pas: gvd eve1 3 sore exletin ik =

za ol selely aware~ess. an zvaresd crase

.5 3 07 7] zavize taker “oograrted far oo o
e~ 11was al o sasy 1o it al s2rens
E170rE. 2719 38% U0 ||‘|E crzne . Toz 3ear

cate . thase days Fava ensed. This s Dar-
lg v Zug B0 faosr zasesmy 250 Torz com-
Fex CETes esair 12 GpErElnt krwielgs
CoTIREdWTT1 3 TLCn TP BANEr AN EarSss oy
g T3l 2l Ccxrzanes on erzloyee arz
Bl rert 3272 I endiis . trers ars ey

SETETY rEAL AT NS SI5NSArSS OorZe T 12
!‘-:is!. T3 SPEEL AT S o rmast Lasdas-
oS, "ESL ES SCrUE Typs T azefalar cert
cele o oolizeEnoy lar any o0 all ivpss of
r3isk 1 equ prmienl or MmacT ns y.

ANS! Skandaras & Classilicalions
Tz ANS staraeads o ceetiead ceres,
carrzs grdmznsEis e s klizes

TNeEears T~ e,

AMSI B3Z 2 - Uveness grg Gandny
CrEres wab Toz Aueroag Brodze. Snnle
cor fdalhz 2 Geonde. Too Buar g 7 rsley
izl

MRS BI1E - Siacesr Cremes win Top
ar LIrzer Buar a; 3rags ara Too 2 2
der Fone ng Trolsy

AMZI 3ZA7 - Jvermead ara Gasrny
Creres Wt Toz Roar g Brdze. Singie
=der Urae~kung Fois:

ARE B3 - nzar-wog Oz hizad
Fosls lair e 20 ar chen -[:"-E' 1
AHSI B30T - Moizas win id--
dz~-F.ung Hoists

AMSzersos cacsit caliz-g
Morral Se~cz: Cpeeliry 3t less trar
G- rated o=d ard. ik race excspline
n T2relban 12 5 pss hoar.

Hesww Se~ oz Ooaraing al 83%: - 1077
of rElE2 033 o0 ove- 10 s g toge
Savers Se~ ool Morral o-heawy sereze
Lds - ab~arral ozerakng -::-1:‘. Crs.



OYERHEAD CRANES COverhead Crane Intfroduction 507

LHAA Classifiealions

Thee g sowvel samvice slass - cators of

cverhead cranes estab.s1ed by e Crane

Mangfacturers Assoo-alizr o ATENCE

(CrRAS). Theyars: Al A2 B C.D.E and F.

» Class Al (Sfandoy Sencos): Usanfor ex-
act pos seningaf razhnery. His sow cp-
erglirg and ofian sils Ele. Used i1 a
powesrbzuse or nus2ar reactar tarbne
T

& Cass AL meguen Ll Usad npamp
ooTsard laboratones elc.. Lisially agks
loEts skow speads. and low acouracy -
quirad. LI ‘requency woold bs cevesal
par day.

» Cigss B olLichl Sedcah Lsed in wane-
~ouses light “abrization or repair “acii-

* Clzss DiHeawy DLy Used 1 slesl1giri-

cahor s1ocs. 1oandrss. o7 'with backel or
mag1el coerabors. Fgn sceed crans
used 15 — 25 mes par bour witn kass at
3lF: capacity. Mo e B5% o° [Caos are
CApacity.

Class E |Seware Service): Lsed n scrap
varcs. fadilizer znd cement plands. Opsar-
ales conbnualky &l Mg sp2es wilk cezaz-
ity 'nzds. Frejusncy is 200 ar more 2er
A0ur.

Ciass F iSlezl BRI AISE Usad for stzel
Tills. Falls an2er Asscaiahcn al ron 21d
Steel Eng 1eers’ Slanzard G-1963 far
ECT cranes.

lies. Sloa spead anc M frecuency is2 -5
rar hzur a7 55%: capacity.

Class C i Modeale Sersoe]l Lsed ir byoi-
<z mackine shoz Liregquansy i 5~ 10
perhzar. with no more thFan 50°%: &7 capac-
iy

Indoar Crane & Heist Types

Induslry Fas crzaled baovague deliritons ol
Mdcar and culdzor osis ard cranes. Tra
imdaar bpe gense y efers s ralker heists.



508  OYERHEAD CRANES

_Indoor Crane and Hois! Types

Taey c2r -age orm g otand ogwensd
coma-a-zng aor c~s [al . 1o 3 Cemoessen
i ar glezlqz cowewed A2 on 3 meEosail
N cr h21d o7 Cowened CAariry. ToNEvET
bridge shple EQ7 ‘e zcinc overtead ave -
IGIicaAares e s 5 whzaed ik s celegony.
grd &y can nave capactes Lp o several
he=d-e2 lors. A ST rsledes &2 va-ous
Lezes ofslacke zranss Lsadir va-e-oLsss.

——

fusi-gbc- =500 - E£rins Ho =1 Lol

For cowees 19575, e trate fgeraher may

D2 3z@lel 1 acas above The load. stans ag

o1 linzs Foomwilk a serdag -t corors!. orGsere-
s orerale sorrol ExgTro'ss of ndoane
CrEnes &rs showr wite s “ollowiag
| astalios:

T -
T
B St

= 5 —

Y

;—_L-:":s""

|

!

Husanon 35070 - Eecmic He st b
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OVERHEAD CRANES

T rered e i
Indogr Crane and Hoist Types




510 OVERHEAD CRAMES Indoor Crane and Haist Types
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lndoar Crane and Hoist Types

OVERHEAD CRANES
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212  OVERHEAD CRAMES

__Indogr Crane Safetyw/Outdogr Cranes

rﬂdmr Crane Hafely
Tremzzenvzaszesls lono ssmgealehy. ™
TrEnie rgong & e lzad. The secorats b
Jal |'_,.._!"|..'": speralion
Rigging the Laadr Rizqrg sashe nweeas
knvitg ke ozd wegb how e 5 195 20
Iif:n::-je.'c-t':-.-.' 2 adgcres a-dwing! wee
e~d size zf 5 ngsara baraears e gired
b proe -:IE: & L 2EklE ‘o o g zale ik
Decerzrs spon mejuradizio~ ks cersar
gI.rd Ine 0ad tooeup ey AEVE o ce
'z 1ec I amow posod ol ~2e g heer trair =g,
Hewisting the Load: Dz lo-awde range of
s Rzistag apoaratus ror g srair-fal
ZT1E MEncnailto acab lyps gremiead crarsa,
szlely egsaton -ac. emens also wsn
waely for bostag. Genesa vl b e sars
cers>” aba Foo<des vz lhe load s Qoo e
dsea chair [al' csme-a- org 2penzarioor-
wrgl o e iz caales SiECiiis Rz gl Smee e
apzicabls 'e~nz pregram shoud oouer
otk aspscts, safedisgir 3ar: 5a% asenine
hzarryesgiprar.

b in

Hl

wever | [tz Ccrate suse
MoLles Llois cpsrgted Dy 3 spEc i pse-
20, rer ks rair g iEgureTers <hoL'd
g szanibe T chal e ouler wps of s pe
Te"" Mosl 55°s70 requ alions e rasidy
chzag gl Take d 2 recessiby iz gl crans

azerans B have Same hyps &~ cenizzron,

Outdoar Cranes
Culdzor grenss 20 budge of rail msacted
Qarirss o varolsdes grs. “hey arz s miia-
“0TTe N bepes grcer ey ate asially
rachlasger - s2e 308 Wi capacit #s Lo o
rmarny huad-eds of 1ohs A os *1Ir*. Crars o
$ TiE-oan =0T i~ bz 2k Sezes mavs &
Craage shecluss sRat suopsts e s 57 nol-
lay T2 £E0T Ras do ey whaes ard iave 5
cralyps ot e rutwev sirochare. Tne gatry
:;:Lal:-.-'ra--elar.:r““"-c “Fzorg E"]-L.-:S-'-EIF'*
::'.a“na oUooITT o Reoes Ihgvaels ether oae
WELT TR TR LLs IRDer-slurg. wrars he
ot r-:I E5 % e brtor Tanges of he ar-

W |'Elu : 2E T-5.
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OYERHEAD CRAMES Mobile Siraddle Lift Ganlry 513
Mobiile Siraddle LifT Ganiry Thess an~s & usLally powerad by 1ydrau-

Anctier culdsar crane type = b2 mocile
siraddk mzur: gartre, whan is Lsed priTar-
iw in @il ard shipping wards o meing
Coabainars.

Trase crares hase cacasilies L 72> 10001s.
A et-addle litt is srlar 2o & ganiny seacepd i}
Fas zalh & reat and rear falkey f0isl. anc =
rins cnrezbers es. Wilh mos!iypes. hetuo
front whesls are non-posargd. RoESESn.
wht le lhe rear whee's are cowszred g1d slear
lhe crane. It has & se ector for foraars ar re-
verse. 27d oL - oandrats {or 1ha tws ho 575 1
rowve led eright ard ovpoar diran. IEFas ave-
hicke type slesring whel 21d can pivot m
ure *rend whizel 1a 90 degree lum. The &

gty will wa y with different ros2ls, but wi

|:IE! clearty indicg1ed cn a chat it ke cab,

lics. Ths mears the iFoftle nuns Ihe BT e
at a constars sceed whle a vaume cotol
pecal contros all ophcalors. T2 wolume
conlrs peda candrzls te fo~ward or reverse
sreed. as wel as the srzlliey ard haist spesd
Idrive. Ireserse, host).

Mone of the leves furciizns work wallhe 22-
Hicatie lever s pustea o pallsd ard 1he vl
Lre candrsl pedal is pushes . F2leasing
pressune an the yo'ame contml pedal Saws
07 sloos k2 aparaten.

Thz basic zoTpoenisal a strasdls 13 crans
ara showr i1 Clustiraszan =313 lluestrator.
#R1d shows lhe whael pesibors while ma<-
ing a A dzqgree. orless than 3 cagree il n.
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516 OVERHEAD CRANES

EQT Crames

EDT Cranes

Tr= sezlar v cover th2 morgznerss.
ToveMeTa nescloinl-os ard=aleozar-
argr. oz for E0T e ez cvertesd fravel
g sres2s dlksl-arzn =378 shows the
zrrzge trzllgy erdins 2 otaws calove tzas
crgqae. alz-gq with s IE-ge S-zns
ToverETE.

<Ess g2 -k bor e trslisy aeb-ngar for
Fe bidza. ara uz-dzwn lor 2F2 ho 57 Szme
ra~es may Fave o 27 mee hoiss ce-
igrad cor a sceclic vea st gz licdoy
rd bzawy diy. F36 ans oW so2es 20 sew-
eral hoigs{o ~g-d's lorg ogzs Treverds
zamezrenls rakirg up 2 ypocal cyeiead
oraEre ars s 1 ialusTralion =517,

1 wodn

llsrzamn #5156 - Tepec=' EQT Wouzma s
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518 OVERHEAD CRANES

Crane Terminalogy

Crane Terminology

SGriape - Thebodzais made Lz 27 givders g
g2 ooractEd o ass” 202 T T eE Tracks.
Thereis also 3 csalkwey, cotdusios cos s
itz the TIilors. a o zorirallers. 30d
Coml &
Sedage Nsesc-Thsismoverertolreceare
ior z7e gns ol 3 bodsaz sy o re
ockar

EL"'T""EI"S - Burpes 372 |locaked o~ foh
sizas I g Zroge ard o oay inopreEvars
O E-Eave

Taop - Taz cab is L5202 y Bong oarder e
brdzs anz coatarrs ks crare oorrsls
Terrgrng - Lzas ng 2ndu'oadihgis aooo-
p ses - ibes T ors:

* [Cerles crogehver lmac g 5763

* Cerdigrirz tmolizy over ZEIINS 37ea

* | aovencgard g aag o raisl over lzas
Jorhts - Corircllses e the cab g ove motizn
W Zme arzgs Iocey ardncs

L

Conles cabets gre licates o the wE cnay
e brdss Co~iols car & 52 se cendsal

o BT

Brakna rhischacicay - Yaskan<s
Ca<gs arg a::l-tl Ow OBl pressars oroa

Cisne Bramoeg 'Dec!dcan - E2ctis zoxsr
a'zs lng oa<es olf The brake iz apzisd
ECIENSE y et s poeveris st ol
Crene Bragong jvramiel - Edzy curerd
B0 ol wbE e ~o s s baing o
EEI T A lnad.
Lo - Thiz is Toverznl 27 5 Zrane 2=
Foae s amul L 1D can e orizge oo o ey
m:sior hae |I'a--—|ll";| 07 712 =7 TaveTzEn!
wo e St or zeerng.
Lioee Morors - Tre Bhidze T2ior 1nves me
Ezge &g & tol 2y 7 otar drvss ihs roiley
Tre kais mciar p:.JErs N 22 Ziooe
Fesm - Powe cesles ars ~urg :n draped
Lvesorthacara

in

=
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Crane Terminology =18

Hoigf: The kcist meckansT rises and low-
ers e load. 1 s a dram msursd ontha dro-
e, which is soodded wik wire ape ard i1s
diiver &y a mehior ans a qearirg sysleT.
Haist jAuvrifane - This 1051 is simdar ko 1ha
ma n 1oisl, byt hasless IMing sapecity andis
Fasber.

Haisi Aipck - "he Feist clocy corssis of
sheaves. skaave pins. bear1gs. seeal ans
a hzor suspended by ke hoist wine roce.
Hoisi tHovemends - Tae load ol is raises
and lowsred oy b2 cpe-alar sonbm's.

FHook - The hook is conected o e boist
block 2nd is used 1or lifing kass. A ook
safely lalch prevents e shings or cirairs
fram slipping cF the hoak.

mekving - Inzh 1g s the1em used o irdicale
vary skan moevemerss. Thisis zocoTaliskad
by apohlving motor power Tor a fraction ol &
sacord. lhen quic<ly emcsang the power 1o
siof the bridge. to! ey arfoad mawvement z1-
erit kas maves a shchldistlarcs.

Mber - An dlesis &1 end Inick ar cogfe waeel
lhat does Nt dve.

Loag Spong - Load sw1gis mosarmet ol k2
b ok 21d load caused by asceizraanor de-
cekaraiicn ol [e crane.

Mairn Une Shaff - "ha main ing skaft iz the
rolo- poaeresd shetl dreong the Enoge.
Mechanicalr Load-Brave - Thnis s a dra]
brake wrk'ch is ergeges any while oweing.
Whan noistirg. the brake releases, heeby
elirinarng the dreg on ihe Tahar.

Menorad - Tris is a sirgle mail wikr a Faisl
Crwerhauing Logd - T1s cad 5 1aawy
arzuzh o cearcore the irclicn ol the ho s:-
ing mezhkanism |gQeas. w2 mapa. drum.
ab: . The molor riest e aiged in hoiding
tzsk lhe lozad by a2 Techanica' lpad bra<s or
by a dynamic lowerirg conirzl.



520  OVERHEAD CAAMES

Crane Terminglogy

Fardanr Comimm - Tz is the ozerars-'s
cra~e carinclisr oax he g o ns brdoes
or Lallzy o & case. The pEﬂdanl Z0x sl
bz saprarez s as el g ay she T o
i electrcal comneshisas,

Fiirgizrs - FiLan s I"IE use ol reverse mo
bar con er o sizoa lanyars-rmoes *g.-:-_.-:I.T"e
candre erfar2!eis roves losapzly sonsrm
~e < -eglio~ cpposie o ths o eclior o°
iavel Vet Tt2 0g3 slocs. De corcllae
hazdls mst b czaberzd al ks 2% oos 7 or.
plbs~y e tre gz will accslzcle e re-
vErse o eslicn

Faoo Cosivn' - Rsdin €573l car b Irzns-
rikz=d FoT an ,.{:E“.al-jr an Ing Caar e a
COrsrs: Sox b & reosiver 271 278 Srane.
Hau Runivgys- F-_n..-.-_h.-s e T zar eSS ar
LFetks sucostec by brams cn e sds 27 a
buigieq. anowl o tra crara2 can fave svar
e Wi 5783

Reeving- Thn'sistasyslemiciv rerzps o20-
=g e wZEsr "-:I IZwer ghzaves o1 e
i 215%img books

Swereng - SEev iz e Ins orz e gindes
2 rgl pErpenzicuias T Ime utnay fails 51d
e 2ns of thz zrang is 2ead of the clkz -
Tas cororian stz.d 28 Trmeaa alzsly
coresled

Sach - Taig poce g whar e 1iliz Eling
TErE O apalizd w2 ma an st wire ope ans
this ez chalrs 2- sirgs

Torgue - Treab ity of 2 rolor 2 ewstrosy
o is caledicmee. S5 cer manen s an
Fiel By condrz!les oo tre mons o rrove s

ices

Fraley - Tas:s sirerewks™ zonsisls S erd
fruc<s. 3 Jve oo 2 o 5T & draes
wirwiraozeardanestbock INisopsraied
iToLgh cocrslisss ars 3o Ttaves oo orals
aco0ss5 Ins brdss slucie o ‘esipoerirg
i ozg.

Wasaay-Taig s~ s 2 evaarsss Ine span
of lng .,'m-je c d== I 2 i0ws 200255 b Tre
rellgs 22 o e 2aoge Shive Mschgr s
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Crane Power § Cantrols 521

Fower ko the Crane

EQ™ crazres car receve beir powesr oy
varions rratrads. Severzal examiples are
shawn in il ask-alion Z518.

Hail Funwaps: Thess am the suppans far
he crare n k2 work g2nea. The oorauchors
lor e electriz cowerto 1ha crase ars on oe
ziza. Tne ceruchors are akached baloe e
rail oniha girders by irsulatsos. These iqsu-
‘ate the concuchars Irom gaing o gound.
Treay run ke alllergth of the runway. A mas-
1erswiich =!ocatsd at grouans level end 2on-
recked o ihe ooncuchors. Each end ofihe rail
mrmveys shaod Fave whae siops W limes
Trawel chhe crara.

Power To Bridge: Fowe- 10 e brdgs s
Thncugt caisctars that fde 1he cordusio:s.
Tra zowe"is 10 1ths main i 1e swilch lozas=sd
=n e bidge. Powe- ‘ram ne Taskar swilch
5 conneckad o concaciors tlabk nor e
‘angihof lhe bidge soar £2d also ke contals
A ~he cab, as weall 25 e cotal cesinsts.

Power o Trolfays: The molors 1121 coetate
ra o ey rackng arkd e mehrs 1o e
nosl are poevared 1hrough ke acnzuchors
Fal nun k2 kengt o ke crizge. The orae
apsrelor oamrAs the Iro ey 29d Faisl Fom
“Fa cab. wilh zither a Foor pe1dand cortrol
box or 3 rada carirzl ur .

Crane Conlrals

ECQT cranzs can ke controlled oy saveral

rrethads, incluzing

# Keyvpad shye ad astab e “requency con-
rcls

# Famole azino adiastabks frequsncy con-
e

» Perdait stde coat-al Ranging “rar heast

» Jparziocnacabwik conlros
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Crane Power /! Contrals
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OVERHEAD CHANES

Crane Controls f Keypad 523

Keypad Adjustabbe Frequency Controls
Tre {ecano!iigy 11 tis melhod of averhead
crana comlrs = advancirg rapizhy. vear by
wear. wik tha use of rransisions ard micns-
srpessars. In addiian 7o 2211 2 coniroler.
< gan alzo ndicats a narbar Sfwamirg so-
diiors g21d siseinlormzsznforlzle rez ol
corcemirg mainenance poleTs. The oo-
eralor uses A keypad bype cardnzl sax. ard
=& be ysad for cas-mavabad. panzart cap-
reflez ard radioorinf-ared amabe zoatmals.
An exzTple is showr ir lusirazan #5315
Ore 1o compJaterized lorqug soabroi ol 1ha
mooors. g bpe of conro 2lows Sredise
rmasiey of all gzds with sxact pasiboring
£1d speeds.

» By prograrrirg it will ce cerain Bl lift-
ing loqguz i5 less than aweing longus.
t1eneby ersurirg a load cen oe sabely low-
ersd. And by programeirg 1oque. it will
przweri attermplirg 10 141 an verkcad.

» When the i buticn s cressed. ar ace-
Juats twgJe b it a suspended load is
aerarabsd before tne brake is releasad.
Tris pravellts he load “rcrm amy dow-
ward mowarent celone gong up.

o Tha sysleT =31 grevend ary frea-le” n
1he event ol Baxe failue by & 5 0w speed
galomat ¢ Izwerng of the kzas.

- ™

s SwT N ;—’::;
EE= @@ O
e i -
== M=
=V 2
RN  STOP

b A

Hustason #4519 — Degial Kewpead Co bl SazeT phe
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OVERHEAD CAAHES

Controls f Keypad ! Radio

Digrfal Operahar Bemafits
* Alzvs precise cosliorirg ard coeec

soRds

deducss zossicle oceraizr eror whenlil-

ing o° N ETing

Can progam w32500s g speads. dz-

FlEl .:||_r'g zr _:I“:' -I:I:].-.J

Elezircn's reverse plugs 1p Takes lor a

sir-zalhEs acerasor

Digrtal Eqoigmeent Benelils

Aediozs reckan ==
s0% £5ArlS and sToTs

1 R
STCIA Y LT

il POy |

Lass Grase wed- w T 2ecironiz dyramiz

bras 1z

Hezooes cZToIrsn: Near

GraTel Teae lims

Magietzoconlzsioss ana kb st

l:h’ "'-"I aroblsre are & 1
=G BECIrDN sesrt s

-
1

_l'l_il_:"l prl:l'
-1 Te-
“=d 2y us-

-
o
r

Remote Radio Confrol

Pzrizi-e Hzzin Rerale Cabta i"RRCS:
lazhraolzgy %or owvsrb2Es ceres ooerator
TAs Gvanced corsdeesly In Tte past Cew
',.-E-art Elecdromecrar cal aciglors ars Ze-
- orgpacaz & th mose advance:
:EII.I'JI'-:... Eu-ir SvsErs Ths oder sz
Wk RS somiETTes dangarius lsvar aoer-
&7 19 Fejusncies a-e ceig repiaces wor
Fgrer frequaroy ropzing lechns oo aging
CaTE ooz Tew 230 he wsssdight ana
cisl-cvzzi [o- eittz- indoor o- oulozor
agg calio~s

Tra wor< g ranga is asua'ly uz o 160 [es,
Fowswar ratdzpznas o hewr:z2rd ks re-
Cu emEibs. HawnZ Tte crans 22a lar away
frzmcracpergic sy s bt LA CEEIE SRRy
EizbleTrs. Treoonlro s musl B2 cesigrer
2 creme o sopii e s gral bacge mEs dis-
lcAaz ardrecamemusinsreszod bany
chher soarcs
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OVERHEAD CRAMNES Contrats f Keypad f Radio 525

Thz base comparenis2ssist ol ananienna Radio Conlrol Advaniages
and recevar on ke brdge. anz a potabls o Baptzroparatsrassibisty orspeting lbats
oreralor-wom fransmitler. An exampe o° 3 * Cpe-alorcgn oea sake diskarcs from haz-

rarsritber bax s stowr dillsiralior 2520 adoas loads or enviroarent

Sirizt safeby o es mus: be fzlloe2d wakn * Cperalor da2s rab have 1o walc wikr the
ese emche conirod crangs Zue e posss crene oy e corsned ok cab

hitty ol zerscnrel beitg on or arsurd the ¢ Fewer missed sigra's cetween Foo-
carew Thoul he speralors Lrowlsdos. workears ard cab posiliored cpeelor

TRANMSWITTES UM R ASRARECMVENT

"ll-a._ -
Broga  Trae, hes HOE Zrom T b2
Lizre =52 0 e DTEES -
1 = = e LA
1 Koo -1 L ) S Ve Dot e A E [ o ENE
- . I Uz Idasis e sl . - a
S zzaa T Xep T
En L : = Coaepord e s t=n 3 L0
: T l- Lpmie o om e rasmTer
L] 1 1 1 I
= = Ly i b IETIET OEED ETE Oy = = i

B e gl Rt =

I 07

Fusr abizn #5250 - Faadbo Conrr ol Eeanple

IS



526 OWERHEAD CRANES Radio Control

Radvo Condral Aules Check List For Radic Condrofled Crane
Mofe: The follering redas ot the next sev- Glp-e-.ramrs

eral pages Cover crane operation when Krow sdze o asrards r-ensri o chars
they @re on radio contral. I @ radio crang ocerator

15 pperated on cab conlrol. special care « FeT 27 wilh 537s5 -alss “ororad T ocor-
mosr be takes o secure the Radio Con- 'O ez frarss

frol HSax fr;aﬂsmﬂ'i‘e.r}, The Eﬂpenl'js'w in w A oy o .des distaacs I stasg s
charge of crame operalions musl ensure oTjess. '
that this is dovma,

Radio Condratted Crama Operators

#« -y descnzz=dsrp'sasesste e s

ricsd = zpeEale ri-z': ot ez IrENes
EFC Oy STE IriZed iraw ag
ha.. r=:ce ocerale oy arv c=r-
arctresdars noersis “':’jl"lE-
lzakls g g"-= "ClZES AN GoAarsT ag
irslr.ct 2ns,
Crznes stabno b2 ozeqales by z pessor
il geraus v 2alezl e E..:E Zoor hear-
Iry Or vIn ey S8 SET E'lr; Irzmr &y
probharm cans 2g pryscal on menlei im-
pai-mznl

".".3 £

2 % et :3;& cl lhs cafe w2 7 ra racg

comT D Tarser hEnL

T Bmmv ks mil & tot e prones ars
- BHow ecje s paggirg oo crarsmolizn
" Fzliz- wilh s grai devees e sirer_

Tore
pserqarcs of 5 gral “guis s coeta
ps.'a‘.i:- SETWIT v Iird £ty S SinTar
o abSrLCiSns Ir 2L dirg.
k

.*3 IFE 0 Coper ZiZarancs oF SE3 oF Tona
celose may g bdze o irs ey,

* Fzp acirs radz corml Soxir arogen g0or-

s O whenras 1 sse



OVERHEAD CRAMES

Radio Control

827

« Proper procady-a for enstermag b2 cone
rzl boa b0 arather person.

<~ Rzporing Jnssle o7 Lwsual cperaling
and o egJipmEnt condilizns.

~ Exarzise czulior i1 appmacirg badge or
Troley bumpes.

“ Awerenass of 1tha capacily ol e
Equizment.

v Kaoweedge of saiety precbiams wirer mrak-
irg :Fs below Aoor leweal.

¥ Kaowledose of nazardinmrakirg siae sulls,
Maintairing & safe dstance far oparalion
ardar co-sarkers fram load.

* LUsz ol preper Sigra's whet & sescns Jer-
san desls 16e crane ozerabor.

*Irsoecticn of wire cps hoaks. 2ad chier
Crans compsnents,

v Knoesiezge ol arocezurs 1or Leslirg Foist
ircdley 29d bidge s-akes.

Cperaling Area For Aagdio Comirofied

Crangs

*  Jnosstkzles aislEways muesl b man-
1ined o the Azio conirg el crgne apar-
alor's movement. These aisleways
skowsd be A rriniTurt ol 3 fzeal (900 mr
wde.

» Tte radio cortrallsd crene oceralor shall
always be i1 posiion “or the bess view o
ihe cranes.

¢ Nhewvsr opemale 1he crane clirdly. Always
kesp the crans and tha load ir sighd, and
chay as cose &5 possibie T2 1he load.

FRadic Control Bax [Transmitter)

11he zonbon box has swilches. ibay w’l ba of
-na gazd man bpe |sanrg i b2 off). The
anfe1na 1andlz shoud 221 &5 a guand for
“Fase sacnes io praven’ actidsria! msaa-
meand f e s ores. These swilch2s rmus:
raver be mectarcally clocked i1 an on
[ashio.



2B QVERHEAD CRAMNES

Radio Control

T rasler cig~1e o Fs radineanies box
MuUs: Gaviya e e redolfwienlns box srat
Inuse.

Aorssorzes sicrase sag 2 shallbe cooydes
727 e rsd.c cortml cox i shall g2vays be
paced lheoe woae retbin ase. TF s preca-
ESnow prewest woesimor z2d pesp'a dirgrs
n:eralir-; tacrzte

Themrastsra~z+e Tasioewred e nnes
e cpealaris pus goniresomin biaard
bzl- aqser*n._»}':'Il:-:'"g"nf‘-f.aster s oT Lt
[askznic3 Tme cary sapear siraps -

Hadio Caniratled Crane Qperatian

1. Trzorans L1 -swhces srat be checasd
gl ine zegirurg of sack sk ar wren &
r=w osaratszr 1528 coral & 72 Crars
aviid namy o7 ez et -:Err-age in

e seer of & antidenl wih 2 checd g

kel - swalcnss. T~eng 5‘ szl oE cEn

lered aves 31 arzs fes of pe=ore a2z

=qu TrenT.

2.

"

o

bz lir s sy zhes musi reverbe sea &5
a sioopiig aeess. They ane 2esizned 1o
be oroleciive Zavizes oy

If =0 equipces. “he zrdge z2nd ollay
brakes most cetesga @bz bezg e o
each s-°F or v 3 rew aperatsi tax
co~isl oF s crars. Tray 2 lesles o -
Ine Zgge 21d -0 ew 2l o spees
wirEn IPhrg max rarm. ¢ ngarraxin s
IzZgzs. e cpsalor 5~& Es the ~oisl
CIECES Ty fAls] e ST a faw noras
Irze Fe “cor 1§ e 2razes oo -al Fod,
k2 caz sha'l ce immediztzly caeedlo
e kosmard be zrosle T eooced TiTe-

!
-n I

s

Apsratens ehou'd vever Take ifis ir ex-
cess of 1h 2 raed cacaciby 27 me ovehead
CrETae, 27 e r 3o g egu zmenl

Yamer mak g 75 e sy sasald ke
cerzes driegiy aver e 288 Taus o

cED.
IS 2E3.

praversseir 3ir 1wshenelzad
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_ when ra s ngar kwer g a load. procesd
slorey w 271d ersure thz 2ad s urder 2on-
rol. Tag lines must b2 uses 1o corinllong
o awkwend lcass, Haisa bw iakng e
slack cul o ke chairs or s :ngs gradialky.
PMake sumre all persarne e cear elone
rmakirg a litt.
~ Side pu'ls shzulz beavodez Hsucka
i5 neszssany. it muskorly be 'w:t the per-
missior oi sapervision. The speqalar ghall
nod 2e posidizoned iv 1he ling ¢r zah ol
travel ol ske "oad. bab shall oparaze ths
crans from g cosilion eilber o e sk2e or
beFnz iha ling cFirawsl.
~ Tra crare aparais 598 Ke2p 87 DO0f
pars away froT the dz2 anz skall raver
be pos tiensd under 7.

10, Mvaver make a litt or move the crans ©f

anyone is in & pasitor 1o bz injurad.

11. Tta operaicr of @ caara trarsgorlirg a

lcad mues: ersJare the laad is 1ol caTied
car2r Foor aerscnral.

12.Wrenihs c-arais taveing with & marg-

ing load. te opeglor shal souns e
wariing device frequeanthy.

. ¥ the @acta crane operglor 15 bEing as-

ssied. 1h2 aparalss shgl ol mMoea e
crara Jrdilgr all cezrsigna! hasbeer ra-
ceives Trom ka assistars.

.. ITperscnrel are in the 2ath of besal. e

speralor mus: sizpard Ges-1he arsa be-
o proceeding.

BLTRing iro norway slops or olher
cranes o he same rameay s prohibtzd.

. The crane rrust nct tave wilh glirgs.

chains. ebc. draggqirg an Lhe licor.

_Wnen mov g ke crane, ibe ooeralor

rmLslanse e naliks Foochkeck endary
attachmands or slgs will nos sngg iloar
ecuiprner:. Wire roce ard cthe- sihgs
wil slingshel wher bro<egn by
aversnsion.
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il

M2

%]
L)

E_ A ZG3e MEEnE <7 GRS Musl be ore-

mavsd FoT IR2 ozad. or seca-ea. eeloe
starir:g ks ) Lzasemeteia can shake
[Fez anzlg  slisicg pe-sorie Teow.
“hz radz gpzreintsta  Tairan g sale
g zignce wren grolber sIENmEy crene
ST TTASAME NG E Y TASANEIC 1D 23T,

- Il =g rads corclled c-arz ooerabar s

gs<edlodo =ormett g s 5o evedin

TE arsE’s e noerahcr shal refuse In

cerosT Ine as< gd call sLpe-visizn [n-

3I0vICe.

. k2 ozrans coerabar MLs! aevse et
FvoTe G e an ks asa or lhe ok,

- Plagzirg skhall o ce sses gs a resular
mzg~s ol shrpoirg Ine redic o I

SEraes for eTargersy slozs ary

sl 3g 3 wilh 17E rad 2 candrsl

%
L

Il
[mh]

Varen cusgirg. IF s coeqaler rmussl ca ss
Tn 18] ooem o lhe Seshor OopoosiE o
ravel fthe cgmeds ravelngic g o
Wars UeTIZN TR OperEin Tasl TELss
crasscord ar ko cr TS ponl evesa
wE” slugi g

. Ths losd most alwéys o= rases g

SrILZN T Cea eveyTrng Cellv

Wi ers Gloeas arg nit reg.ered for sgtsty

“Eagarsthay shall ~ak bs woar- wingn op-
eratng e a2 o Ikl fos e Zasd
02" Tme FLlChes Take e wsar ag o°

Goves vary S G

P omema = 3 cower Falll e all swilcihiss

rLs bs zasiizned in e o7 pos T o

Itfe cars e stz resood oo Te . Ine
ooEfAler e shapopsrEtizn ans tarr olf
Iz Masler chanre! or ~a raga oAl
w2e Tre cordiliz musl Be rzps ted -

rr.'E'j Elt'-E".'
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7. Duks de cranes s hjected 1o maverranid
=y weather cordiions mus] e secunehy
anchzred when lsfi unatterded. H ke
crane is egaipoed wilh sridge bredes. e
sarxing brake show d be 57,

Radie Controfted Crane Bearding

“he -adio contalled grarz2 shia . nol &=
boarzed wihoul a supe~asars cerrissior.

~hz person boandirg e crgve nasi i ol
e mas:izs channsl an e cenlrzd box anz
carty he zox or-z1he crane.

When several peope zosd he rada cors-
toled crarg. e person szl b2 espons
biz ko seetnal & | personrzl are off he crane
beicre the cortrol cox is returned to
ooeralion.

Radio Covirenleol Crane Aepair

1. Whe e rspair craw carssSls ol sevenal
paocle. one persan shall be designatsd
as the agder.

"
=

o

- Tra creew lgazer shall arr cE the mastsr

channe! on 1k ran o cortrsd eox ard carry
ihe box onta k2 crane. Tre agder shal
bzerd the crare Arst. cpen ard Bcx cul
lhe ma: swilch, ang then signzgithe othe-
membe= of the crew srat il s safe for
theT 1o bozd ne zrane.

Wamirg sgnsshe' be slezed anthe f oar
beneath iqe cra1e. ar suspansadirsmihe
Créne.

Seleny bets shE. b2 wom by te onew if
tng work s ' be Sane e aeas of he
crare ockershanthose procscied oy stan-
dend hangd-ais.

Al {ozls gad egaiprer: rmust be mMowved
oo the grarg by he Ls2 of headines.
Tae tzals @ad e2 aigmers shoulz e ace-
auzsaly securad.

4 il 5 1ecessary 1o 2ne gz the conircl
cincJibs o0 the crane. he crew ezder ol
poen all powsr circuis 1o 1hs motion
swilches balore dasirg e ma n swabch.
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i

PdusngtacoL e Freps s becomes

NECESSE" D TSYe T7e 2rane. - 312 hes
[~& resconsibn - w2l lhe ezder ol e re-
pair zrev, o ses tral svsmvore. Clus &
boCis 2rd ejuzme~>ars 1 zale oasilions
beloz sha crz=2 i3 mowved.

c—=adom:isala T AT ar e o2rlg 1erara

czhs a=d crare '.'.'EI{-.'.-a'.'__

ScL d oo EwErTise

SJCT CETes
|:|"T'

[:a J-Ii_ﬂn
ow zexpls brarrng
ard ha_u rals 570 d 0=

S Ery aker cgras gne ozerabaz onotta

sArre or adaa-,er.. TLayS. 3 GIararses

rus: o2 Azt 'sd pror 0 e st r1 arore-
p2 = T Fsroifcalicn sz u:u..u:lln iz -
rElu e o7 e |rair. ss'sTy ‘.E-EI-.JTE: pr-
vided, as e as lhe arilahcs ol o'k
Srars MOVETar Ty

10, Sraes wi ch musl oe osiboras ‘o a-

cars anz zEatal ce movsd musl 2e pro-
lec zd &oa 3T Damg o Oy ZTRer rsnes.

E.rps-s calab z lor cerz cralezlor
choals b2 icsalled cnsne exposes giza
l1e cmars urdere2a - ata mimar o s-
larce ¢ 20 ‘et £1 m- THe oLTzes
sha'l ze ndcates by &3 ks slgczd
bz cleariy visit'e 1o olhe pesons coerat
1" SrENEs Irdeel =g on e sare ey
Wrar tis mrposs ale o usz oL rpee o
,"_='|:|‘.|:—="'i-"-1 r=d ncmis riLs e paces
clear wigw oF SITEr pETSCrs oRStENrg
SrANES or TTe invay o cdeata ks -
cam or resroied treve rors s des -
agls Tral sucm ez gbts bz SoEled a
T T 2 20 Res: 6 rufom e cene
<azar rEpEs. all zaesalors 2° oranss on
s sare ucvay Task be Ihroagrly -
TTrEd 0F e repair wWork ard ks sale
CpECET ] praces Jres 'or Ziner crarss.
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11. WWhen & ureay ie postansd adjacant 1o Ragio Controdllpd Crame as a Work Plal-

1hz: of iha crans beirg repairzd. ard darey
narand exsis wolving epair personnel.
1he adjacsni rnursay s1ouid be Hocked oF
1 eccadance vath ks gecedirg zara-
crapa. When il s recessary 1o conknee
cperabior ol ke sranes an agjacet n. -
wavs, warr:ng Igkds Tast B2 nstalled
clearty visole k2 persons agara’ g sach
cranes on the edjazent ranwsys ard den-
1ifyng the resincled aea. Crares on tne
adjgoenl urways shoud oxme w a fall
slap arezr @ eakenng ths resincled arsa
and o1ly srocged thraugh his area apon
recaivirg pemissior Troer a signzl man
ceskad for this purpose.

12. Upzncompelion of recairs. it sheg | ke the
resposibi Wy af the crew leader o ensure
1ha:al personnslarscitrecareand na
sele poston befoe remcving the Men
swilchlock ard puttngths srane back nlka
ceerabon.

foret

Whnetke aiaconirclled crare stobs Lsed
as i skaborary plazdomn for wok o 1k2 zoid-
ng or stuckare, ke kackaul ales oalined
aresrausty wil appy.

WWHe L3 g ke crane “or s pupose gad
12 crare hegs b be mosed. e ozeralar mus:
sosdion nirmged on ik zrans with the atio
conlres box. The operabar must ersurs s
all pesars wors 1g o ths crane aein & safe
casition before meving tne crane 1o 1he nexd
warkirg statan, irrustalzobs b ap2rasrs
Juby to ensue ckal the man swsh s open
ang kckad befere wok =5 resamed aftar
gach moverment.

Aadio Covwriral Spslanr

kiost radio contmlizd crgnes will hawve a s
Lty stat syshem somewtat similar o ke
1orawing pinds. This caricutar sysbem ce -
ral be achvated undil zigat cendikors hava
B2 mel.
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-

AhEonasrns e Tt AT
Iie Tase” eIe war.

~he Sgleby Cregtne Tas o prasen

e sezntd Zharre dusLaly alg i T sl he
ol 27 =l

eoESs tard of

L1on

oy EmzTor sesoad

=]
Sl zgral 2 TEliides st ce shovs e
rirsr-e lessl

6. A sgr3 amchbices ~osl B sela e
MEXT Ar evs

ToAl SEtAs TAE LE OPrEEEY ST E-
rEoLsw

B alls grals Tostoe Mz la ez 1o 2opro-
mgs y Ihrze seninds

Naole: The above eight sfeps ilfusirale
kow the syshem is faibsafe and spacifies
why i is anlikedy the eight conditions
cowld be matched fy any owuiside
interfarenca.

ot ory oo hs e b ooz Tons 1EVE 1o o
achzvecb. alspree oiFsertregierces
are ~eedes T slar Ing syshem.

Radio Corndral Box (Transmiiier)

* I e oot Gox s sCiipped wwith
s ishes ey ehoaz b 270k 2 dead man
wpz Ths Farcle g2is 35 a Juars for e
Sy ok =g lo orevert acodsalal roverand
of ra swilcies. Ths swizkze shnaLd
~ayer B2 DoCkel N £% noerag p:' 5T
Tre ~ardls swvels I-:-' SESIST LAE wizEn

zpzehrg Tme conlrs
l:—-:‘: e ozl e l:l""

* [f:F= Z{I:'I nsE= oot 0 <rchs ik e:l, _“"_'I..lj
on

TEVE G Rerisezes s helo "'1E- srator
de-t “vbhyze IRz 'r"[-:rcr'-“r Izl 2t=-
e T virzd. The =ox is asuzl ([ el

wWEZUrg zelwesr S ard C0 sol gz g 40
s szternar-ar bz craslar e - p
Seill | o Wt T -t

-l'—-\.- .
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* Theboxleataresa sy oockwiichmusibe

-Lmned off when -he orare is ratin s
T1e tey rmust be lumes b the off post on
wner the cperglor s putineg Lhs box or or
ig<ngiLaF.

o Tre r@ain soatol boe mMus; ghvays be

olazed in 1ths prescribed sio-agae pace
when ral 1 use.

» Tra cpeziorshould Lse one Mand when

engagirg the contals. Using tFe contuls
wilh bz2n Fands shoald only ze peform-2d
whan nedsssary 21d after consklerab e
prachca by e opsrein”

Radio Contral Box Stariimg Frocsdure

1.

Irsart <2y ara tum il in 3 clockmise d es-
=icn. Tam the red hoggle switch b2 b2 cn
—asdion.

Cepress s:art butlor ard hodd 1or 2 ha 3
secarkds The sin w’l souqd ans tne
oresn |gH on the bacxsize of ihe cabowll
ooreanirdizzning he system s ready far
operalion.

Specrfal Considarations For Qpevation

*

“he rad o caresl boxis 1ol 210w 21d M
bz nandled with £ sense ot esporsilty.
Cnly aultorized. 17ained personnel
shouald cperale & rad o conirclled orane.
The cpsraior with the rad.z corznol box is
respars ble forits use. The oparator T1st
nes Eampar with the ransmifler oox. Dk
not cpen the box. Tne farsmbsr box
rrust be kel ir @ secure area. The box
ardd «ey skaud be sloned se2arably.
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Pendanl Controls

FPendant Conlrols
A canlry ~om3l an gues
Fead c-ane ocpz-azzd
wilh s hang g persar:
Fzs 1Me =saTs -hraa
mMzveTels as &7y
oifer 2eos 2° oonleg
Fosener. w1 sTatsr
Cank<ss Or Hcrs’e s
Ihe perdes: mey iy
sondezl Lhe hogss
~a-zsrm Ths peanzar:
s ECNE - reTate corsmal
2o hEd e rs i
sl ecps-elus. IFhard
wired., the azndar:
T 15, Ze sunpsles oo
sz sran oo |
zlezlncal comnec ors.
S pLsT Dolkan y:
ae~dard & 5o e
Aztabor =all.

sl =521 -
P_ch Budo~ Fenta-|

fpat

"y

|

Pemsdant Candrad Safedy
40w edge ol lhe crz7e moveTer:s whis
52 & pedand S0 18 ExTdrmsy Tone-
et TE foeramwr musl ce gvarg ol re rirse
mrvemeils brdgs. o ey, zad Fiss ard
‘bz zaz zosiliot at 2 times Oorl Iry 2 20
P Gs o gkl
Tre b 2o ar O3 D0s 5Ens P ﬂbsr.. M-
cazed as e cpe-aler Tay ke on o orscal
Fo'shrg caesakor acd shous o s h 2 ar
Fer zyas af Ihe zeo
e pzadanl Coalen JoEs Aol agvs 2 o
Era<z o =222 e ordgs miztan, Trarsfsee
ur =52 Ikz sdge 1@s a ora<s coalaces oy
e cerdsal sizp Sutlos orabade ocaraes
wrer Tte shidges boihan 5 eleasad ik
sn0 ks Eidne st be :.I-:-:;Eﬂ oy ELTer
mzsirg o ch.gg mg. Pagirg i nos oo
merdzsdvalh scmes .,-pusz'-'-n A Lrs7Es.
S3%sty requ ahors requ re e pensart oor-
s 10 se «est e ee o7 anyll g hal
TSN S5 Se T E :JI'.-,.ES eI ana lhe bk

—_

’.'nl

ior abeis Tastrelegika
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Pendant Control of Movemenls

ke zendenl cartrollar bax with a
push-bition paaes is suspanged fror lhe
crane oy a cab e ard corirel wires. unless it
is a winglzss remole.

The zus bulois are &° Ihe dead man Type.
which mez s ey will pap bacs 1o fe cF oo
Shan wIEN ¢ 10sr PrESSIrE 15 reteased.
The oseralar. oy pashieg tke crozer buions
ccntrzls the mavemsnl ol tne bndgea, Trollsy
arost & poird iRatirexperieaces Speralors
Tay ot realzs s thatincneasing pressurs on
h2 button wi increasa {he spaed Wearirg
alowves may comzeund the op2rabors
robeTs

By re zasirg tre bubon, che mdion is
stopped. Caretal conlre? o° hese mstGns is
ir the Fards af the coerabar. Whe slaring i
mMowe ‘e cane, the cperato-shacd s gnal's
persang ir te area thatihe cra1e s Tavirg.
A lig-1. b2l or hon g2 soma ol Pe wsag
wid T a] d2wces.

Nafe: EQT pendant crares shaudld be
tested fov Jimit switches, Joad brakes amd
frawal at e beginring of each shiff, simi-
[ar Lo 2 cab mounted crane.

Bridge Travef

The peadanl condrz! has sush cutors ikal
dezermire sne orizge raval. Dearessng the
direcFor sutcn corsmls e moveme: o Lthe
brdgs. ard 2ressing harder o k2 cufion
conirads the spesd of fe bridge. Heleasing
1ra cutton culs the powar, anz the bridge
cormes 1o g s:op. Caeful coroml af the bridge
spzed and sloepiig can snly e percrmed
g ske cameful jadgement ol he cparaion Al-
ler anoparglsrgeds ika ‘salol ke coriml. ke
bridge c&n 22 moves or s0pgpes wih
EOCLIEIY.

Troftey Travel

Cizeralion <f the bo'ey by ike pendard oor-
talhudions is simiiario e cridge except ths
"mlkey rans bzok anafordbon the Bidgerals.
The =ralkey suppae=s tFa hoisl mstar droms.
qears af she hees: @nd hzist Hosk ard hook.



3B CVYERHEAD CHAHES

Pendant Contrals

Dprzss rg b avdos forairecs o 5° Eo ay
Tavelcoalrn s e sp2ec ard slocpirg 2° ke
TSy

Tspessbs o Tove balndbs o ey 215 e
brdgs s M snecusiy. 2 m0Lgh s [akes

SO™ME Zosalor skl g7d prasice.
Roist Movemenf
Crcerator of iRz Fasl oy pEndar ool |
gzzoT skstad By dzprsss ng ke zutiors [o-
LN 70800
In avwenr:; & heavy 'zaz mas bava a end-
£y |0 SUErLoTE Tt t-.-.aﬂrg SpES1 8112 3
S TemerT Mmoot 2ctizn has L ake placa oo
2i7ys k= oos miodizo,
Pendan! Contral Summarny
Operations S.afef].r Awaraness
. Crzck rair swich lo B2 rails

“hack ze~daal soalko
. Test sl “rils
-ﬁ-"E“k ar2gz Tavemrsnls ara drll

Cens Dty TSveEnls arz ard
Er-:!ans TiENES

L

1 .'"’

sﬂ .cu

L)

Spoiting Maverments
2. Mowve orizge swvar lsad ook Lo arza
B Mows rrolley sear lvad f'ok Lp arza
Lows-fhzstgewrn o o o< L
Conired of Smngr.rrg H-::-Lre.rnenrs
a Czaba se g wilh beidze
Z. Conlio swing ---iI'r*- Ire ew
CoCerel #ning Wit grags ars rsiley
anemen! af Elrrdge and Tralley with
Horsl Loweared
d. Arcara “zos chiscs
G. 36 Smars 2F sLrsardiry wor<s s
Matenal Ha.m:ﬂ'r.rrg
A 2rzpsTase oi slirgs
b. Tesr =0's! brakes
{ Far rovemrzr! ol ralede =

L|'=e I'a C SI3NE.S
©. LI-:E o [ag les

Crane F'anlur]g
a MIva Ccare w2 safe pakicrg arza
E. St odl arz ook oLt power
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Cab Crane Controls

Cab Controfs and LayowuT

Ther ame tao basic overhead crane cab de-
signs. Tnacabis sither ailached o ke rolkey
ans mMowas i1 ans oLl asrcss the bay cpan-
ng. or % S ataches o the bhidge anamoves
Jp ared donen ke lergtn of ke bay.

~hs cab may e posTicnsd wn & rght or lett
Facirg sosdion. croareracng. (See i ushs-
Lon =322 |

The prima -y azvariage of tFa canis bal he
operalon s up owar felvad 2adusally has a
good averall view cf the kaz ane 1hs sur-
muding areg.

$=: 2
J— e = = = —_
= - ~TET T E =35 8= I D e
— M-S E =h L = S v —g" p—
= — T T4 « - = _:‘\-'-'Lg—_-q_:-nt " F
= i = aa =D -
T €=y = Ty @ E T“—E:ﬁ SR ——r_
T 15 = x

_27 pzne Czh T —— gt Ma- Cas
L =
Tee CEk

INushetes £52 — Opaszior Positons
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Cab Controls / Bridge

Tkz .*.-.d rzn o sadvzatzsss ars Zapet cere
gz ke ozong doe 30

cgal -:I*Tn:L. :
T 2N OEILCl 0t s rem arcar loads.
:eg g % e coT Zaler eral |k

t_
|
o
= o
{1} 'I.I.l

fﬂ ':11

CpErairg of faroer ivpes ol overhead crar s
TAS IOTE SECLEWEY By AR 0Teramnr s al

elzcire-mesaze cal’y des grad canlees 7aa!
rEcuirsd corstanl raErance.
Flasy Cclosr crares 27 lurcsza zaile szl
aili Iis WpE o cobos However Tary
rEy CTANEs. &5 ws 25 older relrokden
CISTIES. EIT BEO ,[:H:I EL T Thd o T =L T
WPE CInlrs s 5 en'an o Tmose e oned sar-
ern g 0 pile! Kayead poic-
T2 eezlizn Wi cover e basic oo “aliriz
arzcedues LS g ks alzar soaloss lor ihs
br I0E. ITE S ey ard e Roist

Overfigad Crane Bridge
Then ondjeteve ssaae Sr.c.esilaskad
o sracurg 5zl Trere g9 whzels io--an-

:E Wy "‘-E =T i n L r\--ﬁ-r-r--r- -

- =

SMz e oranss Fava ws wrag s cocractzd
oy 8 com™In 2hivesralk drvan gy 2 ~olo
La-ger cranesars devzgnoy bo 20 mooe ro-
Zrsvared b2 @ comimron corocl'ss

Bridge Movement

Trz cznlrz s ofler. mzared al ©qre Z7ges
fo e boist snd Lo ey oonirs'es. Trs rar-
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MueEratadn F323 ~ Brdge ConT ol Positon

Taese buTpe= shzuld not be depended
upcn 1o shop the crane. Tney ara a sa°sty
megsure caly i prolect ke erd of the auid-
Ing or 2echer srane o0 ke same romeay.
“Wher apzroachng the exirzme end ol he
nwdy. brag the c-ane o a stap. Than me-
s7af ara mowg slow®y anki the zumper
oz hes.

Nlusirgbon #5285 — Sedoe 3 npars

Hrigdge Canfrallers

If t1e cranz is equipped with manJs oondrod-
ars. eccelerate 1he bndoe grasuz iy by rrow-
ng the coriml hgadkz. peind by point. in e
desired dirsctan. Comres] acceeralior will
2liT nge sgirirg e bridge whee's ang al-
low the k2az nangirg down fom thz ook 1o
gzitar mementam & the sgTe rate as the
crane b preverT Swinging.



Cwerhead Conlrols ! E!:'ldge

542  OVERHEAD CRANES

Iwillalsa crevznl e msis-ard cgme lrcm
INZErQIEZ Shralessany SIress.
il & magrabec cordrs! s oages lhe Tasler
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c& w sug slizd by be gocs eraing 2lays.
Wrananooaeraicroz "g._—:.f' oT & Crenedilh
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544  OVERHEAD CRANES

Overhead Controls f Bridge/Braking
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= zazierozeraton ‘eribs ::ar:-:p:f arangd
Ihess a1 ar Tme *loar s s r:dl,r.:.—.d
tzad geing ang Seerd’l sTostrer mardirg.

-
th

Bridge Braking Syslem

Note: ANSIOHESOCHS safely regula-
fions requive @ brake for the bridee mo-
tion of all averfiead and garfry cranes.
excgpt those wiiich kave & non-coashing
mechanical drive. A bridge brake for cab
aperaled cranas is asaally hpdrruiic.
Othar hypes of cranes will have an aulo-
matic electric-released. spring-apglied
brake. See Musiration #5258 for a tppical
hpdrawlic brake spsiant.

Tz grzpes medirad lor slazpieq s ordg
ST . WAty in Z CeenT carts 27d oran
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* Spzes at & ch Bie Bodge wis ravel with
zzale SN e ast por

« Teps oF oorirs! 1Tarae or Tagel by

AP Ch e Easge miots £ opEeles.
» Szeamdwesbtolary lzad
J=caLs2 o tha vanatios Laled ::“;:--.'= Trars
1o slardz-d rue Sar stopp i b 2rags
drwe. Foo g7 ooerglor Jrlar] Eowiln a2
Irire. qu-“— Fors 3o DE 52-‘2;'2' goout ks
i proces ars DETIre SIET AT TD
CETETE Evaril: A CDETEIIICTETES CraNeS
imiba seTe zlzql itis grasas e o es<wich
rzlnnd shoalz 2e Lbsed ar [he ey Zrens.



OVERHEAD CRANES

Owverhead Controls f Bridge 545

Gerarz iy. lhe arefered method of sloppirg
can cpealed creres s by Jsing the foo
brake.

AHer -he bridgz 5 moyving ungar power. k2
cordre’ler sheu'd be broughd 1o e off pos-
Lan 25 the slcppng poird is aporsached. Al
lonw somg dislznce 10 coas: wilbawl pawer o
redece spead tnen apply ke 1pst bre<e
qraduz'ly.

Node: Avoid the practice of pressing e
fooi Brake so hard fhat fhe wheels skid
This will cauwse ffal spats on he wheals,
making fMe crane hard riding and aftso re-
suffs in rmave ditffewtly in pasitioning the
crare over  Jomd.

Bridge Plugging

Whenmz -ne brdge is ozerated by magnetc
hoeing cra<gswheril: poind. 1he grizge may
be siorped by 1ha use ol @verse powsr jor
cluggingl.

Balone 1khis stapairg Teathod is pemifted. e
cluggirg retay and res 5700 ol parsmusl oe
property 2djusied 1o lake carg & he pluggirg
poeraliors. Sea ilustralion =327 hora typecal
rewarse plugging ard conmrsl sysiem.

Whan prapary 2djusies. this aLwermets fea-
tare <f iFe contmal 221 be advanlegecus ir
siocpirg the crate. Soeilar t0 2 MEnua
oridge contradler seera distarcs shoule be
allzeaad 1o coz3l wi the pawer o befong us-
g the clugging ezl e.

_— e x =
L e 'E =|-_.——- 1
e .
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e Torn T T
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Owverhead Controls / Trolley

Tra poerso-s ‘ool s1olld oe wour essy
=azh o e gris izol peda 52 ha bigke
Tan ce acilkzd immeadiztely 0 case poer
370z fal al e rromenl poogg ng stars.
F.a:l- 2% acpwvalosorass 0t Tecanreall
& S2rous gooizers. Tre ool brake shouolz
EIE: uSel felaethy evet b zugh zlugogis
e e The brake 1.8t e cmeshes rage-
ery Trensamsgr snosdreadtimmed asaly
=7y TICroZeradoaskrer: corescorss iEiis
dz-arded on ine brake du i s tarral ooera-
Laor E- ::L.,.:Eﬂ"l:l--"r Smesler s ches for
ing BNzgeTohz 29 G50y Moanles 1

SEI.EI, E:E"ll"‘-‘i"“ llsy Zonko ar.

Dverhead Crane Trobley

Tralaizy s awhzesdsirecie e comair 3
e roigt gsserhie sl rors aEg< arz Yot
GNOrE 3 27 TIp ol Ioarzers e tar .I‘:
crars g des See  usleztiza =523, Tk Irz--
ey mGHaris asLally ggared bz ore o°hs ax es
Wil a nonesl al ezc- 2no

L ieira=cel 385 - Crane Troley

Tre el'zy mey b2 “rze-uraieg zrd, zas 1o

romeaar. T.cm7 Sahnge e cosst aliar

CONVET IS CLT 25 0T INE Tohor

O eciiprer: wrerz r2'er bsar 1S5 CaEve
ceger mzarted tsrecicefizkon ks czasing
Srily of e brchey azs increzses

2'eslis Trekes. <eyed o B tnolEy-moons
=taf._arz nstal'sd o7 s0me =zranz ircllscs
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OVERHEAD CRANES Overhead Controls ) Trolley 547

The elecirc braks ooerates avlomatcally e

similar 10 the [aist-matz- brae. Power o I[ e e e

thraLgi ke mater raleasas il Wher poweris = o Bz

cut o#f From 1he molar, the braka is a.omat - e ;‘ =

ce "y apglied by a spring 1o s2op 1he ro'ey. Saes U SRy e

When ike cowe” is ofl. the brake is sel anc R . iy ZF ﬁ_\;\":
) X e ——u — B -

kaeps ihe trolley stabonary. SF R ornaiEy,

Nora: A freltey tbrake is mandatory on cab Z'--__|||__.?-. A

operaled cranes when the cab Is atfached == oA

to fite trofhey eifar as a frafker dype or Gt .j

averhanging iype. On ofher fypes the irod-
ey birake is oplional.

Trolfey Contrafter

Ths tro ey conibtolar 5 generally mountes
adjgcentts tne Foist conlroer. Ihis usually a
straignl lewar whichis pulisd bwand Theopsar-
alor 1o brag e rosey 1. oo -oward ka2 cab
ard o° lhe crane. The condrglles s pashed
away from ibe operalo- 2 move the lroley
away ‘ror Tre cab tovward sk opeasie ed of
ihez crane. See illastraton =528

Cortnclles ars designed 0 a. 0w slow slar-
ing or sk Nirst peird i1 exrer dirscton. Ad-
vansirg e corsmllsr owand e Tull-on’
cosiban. edhes loreard ar ackwears, -
creases e spesd al waich e troley mswves
on be orene rals.



548 OVEAHEAD CRANES

Overhead Controls ! Trolley

Centenng fhe Trolley

Trzlnstzy s spotled 2opexmets y oves ine
CED “"I:I line Cperecs banz sieys o e
ey rnto Farde Tz mzke ary
"e-adiL 3IMEN Ie2SE53y G positor Tre -
ey swactyoverIhs lmas SxeciposTonirgal
e crare 'or 2 vewcal OF is tre daty ol a
sqrafpsscr Afler Foo« s Ihs ol pras
rusl oa pepesnacalzs o tka Foss ara <ra
IZad ifzdr 2 yetcal licz,

Canfroltar Plagging
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oo the conlrler w0 stop e trzllsy mone
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s:dg ces.lirz i- Fgrericzds on ‘e Tohor
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QVERHEAD CRANES

M rrhon #5530 - Sontrolke: Fu'l On
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e

By 1h's gatomatc methed. -re molo- cannck
be giver oo much plugg g carmend when
brgirg “he mlky 10 est By revarse power
regard ess of waedhe:r the maskar kFardle is
or.first. les1. crimlemediate ponls. YWhenthz
tolley slaps. the Taste” swek nandlz rmust
be relumec o 1hs off posidion oo the trollsy
wi | sZz2r [z accslerats in Lha pooasits
directizn.

Trothey Shopning

Qr. mas: crgnes, thare ge no lim= swilches
at thg znd =l "1e crgne -2 oul aF power and
Fiop the ircllgy ratar. A slas ar kumzer s
usually weded otk ginder 12 keap iha tnal-
ey Frem rollicg o far See illugiraiion
=5324. A sekom used Troley wheal siop s
o in illask-aboa =52328



550  DYERHEAD CRAMES

Chverhead Controls ¢ Trolley

(]l

_ 2- T2
. ) o

i

Bl Y o dan

I Al #5312 - Troep Siops

[
I° = s ragessgylaranshs Lo ey 23 15k e
raflstzp "~ ovde-lo rgee g A

e~d ol Mecrars. | s ecomTenzsaal e
h:- =y be mrzugl coToleiey oo )
eoie dislgro2 "o lhe zn4.

Th=sr. s oW eZpoEs™ 778 §530 Oy TSW.ND
e comtel ~ard's snanz oAl Do r:: fr*r...,
e ozaslirs 2-2hily oF Ine Tooey When Ihe
O oay saiaras we rail slocs. I'1n CarErs e
skoulz ce ceriees n e o pos TR

Mofe: Do not aperale fhe fralfey aver dong
distances of fravel wirth the canidral hran-
dle on intermedizfa poinds as his maals
up the motors. Some radleps equipped
with roffer-bearings travel! very easiy. IF
Tha lroliey runs too fastwith #he corthrglier
an ke fasl padnl, do pot move the confrol
Mandle o an intermediate pavnf. Bring i
il the way hack fo the off position. Led fre
Iroftey coast, prd then stop al the desired
poind by raverSe-poer pIuggimg.
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OVERHEAD CRAMES Cverhead Conlrols f Hoist 561
Owerhead Crane Hoist — —

T2 hois? ssserily censisls of The e echic
moesr, spaed reduces Foist ore<s dum,
wing mopa. FExist bk, and hogk. The Mmooz
a2d the grum roustng fFrame are aitazbad o
lhe rzlley. Largar craras may Fave o or
mae heisks. Ses Nusbralizns =533 - =335,

) a—

-
1
-

W

Nhustrztior £537 - Snghe Toolley - Singhe Hodst

r

| Lttt 34 - Singda Trolkey - Dcaubme Hots]

LR

IEsstrataon #5335 - Doubode Trodkp - Sngee Hoess [Eacinl

Herisd Cortfradlers [LiTimags

Hosl corirelles are @siE vy squipses wsh
vizrsizal Fardles ard arranges for mwerozer-
alion. moving keward e1d eway from the op-
eramar. Pullirg -he hanz!e fareeard raises the
hzak 21d tushng ke rardle away causss
b1 Foos b lows:,

I1ihe Lz drecion. ibast-alion =3345. the st
ol has ba il the load against grevy. Ths
means that 1 wi regjure mere powariasist
a qeavwy load “Fan a ligat ane: alsa a 1eaywy
load wall hzist mcre sicoady “kan a gkt one.
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OVERHEAD CRANES
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Overhead Controls / Hoist

T T I A A

Hotst Cavtiradlers flewering)

1. Or “irst pot leewarirg, &1 Inads will s:art
slowly. Use 1hs pair: ta irch e lcad
down. 1-hecor’mzller safowed iz 512y 0n
ths poind. the hzawy ogd will rzacsh a
Tighar maxiT arm soeed Fan he emply
10 ora g kad.

2. Cn seocnd pairs lowvarirg. an increase in
scees of dll lnads will be chizmed.

d. Third and reairing painis w | g lurther
increass in sgesd. Labl ke ralaris n-
ring a-the Fgrastspses wih the coqtol
lar in the tu!l an pesibon.

L Wher iowerirg very Feawy Izads. il is rec-
omnmeandad thal intermsdale sgsso
poirss ba used. THs slower speed re-
duces slran o1 e Faising meskansT
andwez- 01 thz brake wmer theload =%
nally sicppad. M nelss boansy 2 mora ac-
carale coat-al by seirg able o skap the
hezwy load mse gaickiy wher recessany.

Byrrarmic Lowernng

Ta prevent Fezvy loads TroT losernn oo
qQucay. WD Systams ae uses. Boibh are
autoralc.

Ore Tethed 5 @ mechaniza’ kar brake
which is bult irzz> ke Srum mesharsm 1o
limil the max:mum loeenrg soeed of e mo-
tor urder amy cardiizn.

The ooher dvtamc Ewerng meaed is slec-
tical. Itis an aucmelic fzalura =f e corinol-
ler which drwes ke empiy hock ar light
noa-owartau ng kas downand Falzs back s
heavy. owzrhauing ksd.

¥When the operstor is Jowerimg, and any
ovarspesdimg is detected on any lowear-
ing paint fwith any type of load and with
oiftner system) the fawlt showld be re-
ported 2 onee fo the sapervsor. The foad
brake may nead sdjusimesnd, e resis-
far-fap cormections may fawe Seert dant-
aged or [amperad wifh, The Roist may be
ursafe and should de repaired
imttsediziely.



i OWERHEAD CRANES

Crverhead Controls f Haist

ZWIET Ciows-irg samsder lestoreard is
1 LSS OF Te Talziby of Crarss ir ssovice.
T1e “z 0w mgoomimsnls gzpy stesiizg oy e
crares end cpedsy b dytams Ga e con-
2l'zre The szre cemrsnls. hoveaver 22
zly woranesesu zpsd it e cEX bakeard
apereled oy evesing conlrs: ers.

Raiging Haawy Load

Vaihs~ras ng aheaey 282 use e’ Epoal
¥ e coltn er ks la<s the s'ack ©
woe rmps Trs el ancio wingair g
zazl 'tac 1o WhEne i ieps stau st oaz-
wEnse Tra conlrzlss slzeay ekl ake 2z
le=3 = nse. Trec vove ks conlrz e o 1l
Ty ooirT urT bz SLll ar oo tTis reachsd.
Mate: Ensure the Foist brake will fold 2
fmeavy load. Tasl it aierihe load has been
fffed & short distamce. If itie drake will not
hod. lewer the faad (e e Toor ar oyce
and call the supervisdy or reparfmaliy o
adjerst ar repdir e hadst dvake.

1 Wk =

Irecthiimg & Lo
Wamer a heavy load 5 susserded For ra
crang r2os s sl wwsRoistrg corisof re
cartrs ar Zos redaces raler cower For
izalh ssatag ol gt [ads or 87 Empty
hood IFLng lo3d 250 e -a-sed above 5558
cerdes casifom renerser wbCc cories
coirt was ezarsd 1o Take s Mt star
wiznthe lnadwas © 3t raised o°l e o
ard gz o hE poinl qu o<yt albhenaiss The
o0 Tay OnET e thsavEis b o e oad.
Forliis eascn. s Css rasls o nor & hEavy
A IO FEITEN FIET ap.

werer possbls azstatsvetre’crd Tgps at
ard lzvar ir s sosdion.

Warar Ivertg 2 load, elase SpSes a8 T
ATINA IO ™IS BOpTISISTED Ay CELLT G
SOCTNGLAr whhar? thae oF positos. Yo sE
saddrancars’ iy, § SE3vsamein 5o
TS W TENTTE 25205 2 8% ITeEs e

oL

.
o ool 2l

-
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OYERHEAD CRAHES Owerhead Controls / Hoisl f Summary 55
Then res-art the motor and use =1e firsl pairs Summary of Crane Movemen!s
af the ceniedler sor lirsl poinl and alf. re- Power:
peated as nesde?) 10 lowe The remanirg  « Tnegkibs contols 2 see d1bay anein e
distarce. <f positan,

When making fractional moverments fo
pasition a load, move ihe conirgdler fo
first parint fTower, amd paose only an in-
slant before returrting e cotiroder o
the off posfiion. Avoid excessively raphd
movaevnenls of the confroler bDelween
Mese wo poinds. Operaiimg doo fast win
o aflow fime for the magnebism in the
electric hatding brake to build we fo the
fetaasing poind; operating foo slow may
attowr fhe foad fo fTower too far

AAew preclice Towaemerss vall anabls a par-
fectanof this pesit anirg coerabior Sefinfe.
shotmoverietts will pleasa e grsurd creny
ara elimiratz urracessary wea- on e
crare carinzllen

* Cleze the main bridge swibch.
» Fushihz on buton: zoweris o 2.
¢ Froceedwilh crane ope-ation.

« Tesl hos im= syilch.

» Chacktne haist brake by -aising tka Faisl
uprap diy, then s aF the power well be-
low she [rrit bloc T sae how “ar tha haist
will drif: 2nd mzke sure lhe Srake holds.

* Slkewly hoist tre bock b the imi swilch
just @eaw tne drarm.

1. Raize slore o 10 585 wen2 e Feisticlocy

slogs.

1 1Fa “mit switch slops the hoist bieck &:

1ha rghi posiion. kwer ard irenraise tha

Bock rapiciy bo chegk it sw et shivi oo

and g=ift ol hoist.

ha
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Qwerhead Conlrols f Hoist/ Summary

3. F1he mirzvabcn sheosthe Faistb ock we
s Tredram, owvEr re Tiocw g 2 s3°s
psilio”

Endge:

e Qnergle Dadge cotTo! o micve ordes
over Ing 2eier of e 1sad.

* Tes Bidza brake

& Cheskthaoazgedifiabz-s~ulling e
broge somiol

Noha: Motor arg resisiors will ovartest in

a few seconds if e crame bridge or irol-

fey (s operdied at itermediale speed. Al

waps go o the full on posifion.

Traaltey:

o Dperats Irsey 208 T2 teriaral FTEs posi-
fio.

* VST EN D Ay s SERERED I ety owEr e
sad. osaeratz erarikz rrg 1 kaist 2o e
uxfizy ho gt Sepensng o e capacity
of e lpad ks s

Coordination of Three Movermenis

IZ -2 soTalmes recassssy o coarssz zalh
Fe 1ot ara Irziler coroel's-s Wk e lover-
2 down stk onbs 3 load. Ce ngnd s
<B0C 20 Ik hrstoordrzl Farzle sz alvaysbe
T peETon i slazs ike rocs 2rd ke zer
"ENZ S 07 e o ay oarteller 1o adilgt Ins
o 2y rzvanent sactal il wi . be cenleed
aiecily over IF2 fozd.

Arraes whiez sl zos Taznig b2 Irsaey anz
amer g the koigt oo owl e regcesssop oo
srdge skizhlly &3 tve e om gt o oEn s
S0 r SooZer sosihis.

To make this exira move il s recosn-
nwarided thal the fand be transfermed from
the trofley cantrofler fo the bridge con-
frafler. Alwaps keep ihe one hand o he
Raist cantrofler o stop e hook o load
instanity when mecessary.
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OVERHEAD CRANES Overhead Controls f Movements 55T
Cowousy thase thrze posibonng Tove- Swinging Load

mets can be done indmiclg- . FCwEVEr as
agerslors becoms sxpenerced thew areabe
b ooe ale tne crans cortalkers wih all res
molions simuitaneosssy. ARe- ke load has
bean re sed 1o a3 sulficiert nehl o pass
safahy cwer all izaor shstacles, the trolley is
statze noor cuk beirg carsfal it 1o pass
aver wor<z=s below. Al the same ime, he
bErizge mztan is stanirg 1o mewe ik crane
Jp of dosn She runway.

Moda: The iratey ar bridge maticons must
nod be starfed undi! e foad is off (he
gqroumd and will safefy pass by, or over,
Nowor equripment or odstacles.

Seppnga oad froer swirging oJickly afsr
hawvir.g travseted somg distaicz and ac-
prozcting the ponl wrers the load = ko ba
landzd. requ e35 an sapenerssd opargiorn
Seze illystrabor =538,

Swing is te resub of e Rexigde comnect on
beiwean srane anc ka2

Apalyirg zowsriofe brdge mahar s2arts he
crarg immediziety. bot1ha logd legs stghthe
geting vwith ke Faist wire ropeat g1 102 1o
ite parpendicuiar. Yanen the crare s slowed
anwr. or sacekrated by the fooibakse mo-
mzntum ol {hs kas does Nl Sov Tdown m-
mediazzly. Tne resall iz a load tha? swirgs
gmead in the eading posan &21d exerls a
pJlling farze on e crane.

A prseranoed crara cperalor Eres alvarne
bags of tais iazing pall by the ogd Jo pravent
t1e Foos Iram swinging back ana farh when
12 crane is carpEeley stopoes
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Dwarhead Controls ! Movements

Inslezd ol cerr <'~q t1e lzad 1o go cas® lhe
IO NZ oot 27d NE Seng Sack 2ns o
zewetg imes urt Loomes s> rest na e

L Ar 063 12N DERVERS e Cars g

-

= ks ogerazr sheps hs ce-2 g shaad
sanzE oEfre e g stoppng penl s
-._-\-_.sﬂ-r-a--'

AYCID

LOADS

N =Srason =555 - St g Leacs

EWINGING

Al g rsle~ the zadis g ey zhoves lhe
dsCrarge poal e cera & gsceerater
Quica v farwsod oos e 50 Pzt A calches
27 wilk tme 083, Then colk load arz srars
Tat e shoocen A allgces asly d ezl over
lhe fezewners theoadis =2 ce st

(o) PP
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OVERHEAD CRAMES

Frrr e rroy

Cantrels  Mevements [ Signals 559

Mate: Coordinated operalion speeds up
produciion, Bt it is recommended inal
Hhis rol be dovre Uil ihe oparalor ras be-
corme very farmiffar with [he crane amd
krows e timke required fo safely allow
any of the rimefovs bo ran belere it (s Reves-
sary to shut off power or Slop ot

When pracassg ocorcing ed maveTeris of
ke three met ans, new o7 insoeneread cp-
eraters should only g3 sz when Travelag
wit1oe® a o2d and wher thee are ne other
craras cizse by an he sam2 ursay.

Tae mowerments nay alsa ce prachcad wika-
zul porear oo the mators: the varisus corigl
rardles being oparzled exacy as though
1he Crans wars i TN

Standard Hand Signals

Neer Crane operafors must abssnne Sig-
frars only from persons dwly arhionized
for crane service, and under RO Gircum-
stanca is a load o be moved el the sig-
nal is receimved from itie proper persod.

The stardand hand signals ara stawa 2 ilLs-
zralion =528.
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-z LaEE
e e ettt FREE R TRt o
N CE ke il =
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17 ustra g #5335 — Had Sag-=is
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OYERHEAD CHANES Chverhead Crane Magnels 561
Horsiimg WILh A Magnet Mever sing anciner ogd b the Fooswsk

Kewver use lhe magratk a5 A lammar or g
catedng rar b break Lo packed mate-
ral A 1ard blow can bz« & magrst.
Keep the magnst as dry as pesshle Do
roc codl # ofl with water. Slom it undar
cover and o8 Ee grsuad.

Keap the arm™zl bex clessd. Do naol al-
loie it 10 Col wel

Kesp the chair links greased. Taig prs-
vents Inchion ard weas

Watcn ke semparaiue when hand ng kol
massrial. Swilch lo a spare T.ag1elif cns
overbagis. Exrreme heal will demags a
rraqnet.

nwer i1e magaed b ths grourd o o1 the
aad carell’hy, Bro<en ragnels are d -
Cul ard coshy o repacr.

Checs *ne magnel cols lor tghiness.
Lease bols gfow mizisture 10 gel ir. r2-
cac g selery and effcercy.

MNevar use magneds o Lransport cxy-
gen or efher high pressore cylinders.

tne megne’ elecned.

Mever sransgaor anythirg on g of the
rmragiel

Prever! Jnnecessary swirging ol the
magnel when Travelng ik a aad.

Tre apzrais Tust ec<nowlzdge thel -Fe
pawer tas baen disconrscied bafi-e
Fooeng or unboos g maqrst lugs.

Liq. moye. 21d kkwer ike 1oad 3= soor as
possiblz fard &5 saley as sossibie). Tha
lengarsne pormar is an.kne hoderibe Tag
ne* wil cel

When lnadng a & car. tne sig1g gerson
rmust be mositioned in Iront of ne crane
bui &l the Far end ol e 20

Prolecl Hie elecimes] compoments. Mo
iy supervisicn i Hhe controfs oo nof
respond correcily. Defective paris may
cavse the Joad to drop imexpeciedly.
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QWVERHEAD CRANES

Hoist Assembly
Trne hoistingassembiyis made Lp ofan ees-
re [Meten. 2um. w e ope. ik oagd koo
anz hock. Tne wirg hoisl ropeis sscursly al-
{eered o e dm Slosrason =3421 Tre
appicab e safaby requlzticns will scechy Pow
many wress of wire mps rustbe g9 or 1he
dum with ske blocg alils kwesl sosilion. Tre
wire mpe Jsully rdes ntne grooves ir the
drur 1 lusirazan =543, ard s fer regyed
Farcaghk a sab o° beecks. Depancing on he
crare capacty, tlers Mgy o1ly be o pats
af ling. 2= tea dogsr ar mze | luslr2sicn
+R421. Trehook. wilth a 380 degrea swael. i
abacaes o ika kwer tock. Decerdirg apon
ke crane capacity, soTe Lpes ol block can
~o wary larga lillusiraiion =545). The hook
alsn has a lazzk gquard ba pravent s: ngs from
sligpirg out. When sirg & sisler 0w [ills-
bralio 5465, e lpad st b bg anced on
each sde.

bbb
I
|
!

L3

- et
I

ey
1
H e remaa gt IR

1
i

- HE. -
€ — EF __» _
_ [ I _
- E — |- i__:ﬂ_
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dloslicr =245 — Shewrs 5-ad Liosag Bhoohs

H_s'ra~on #3411 - Baaac Framphs



OVERHEAD CRANES Hoist Assembly BES

WEIGHT AND HOMINAL BAEAKING STRENGTHS IN TOMNS
FORVARKIUS GRACES OF & x 37 WIRE ROPE

Rope DFa.  Weighl ped Foal{ibsy  Impeged Fow Steed [hors| Exdra WPS Jons) Super Tensshe Exira Super T

Tnches] Fber Gore’ Wire Copie  Fiber Tore Wire Coe e SO Yoira Core Wre Core
id 11355 C1'E 274 284 S0 — —
515 J1E4 L' B e, £ 54 5327 — —
34 o2 L.=t0 .10 5558 T.A5 — —
T1E n= .35 S2T B.A3 1.2 _—
1.2 o2 I 1.7 1.t 131.3 35 —
o1E 0=s3 .53 135 14.5 15.3 S —
&R 155 a1re 15,7 17.4 e I =27 i
a3 145 1.0 238 JEE 2.4 w23 A
TR 1.24 147 322 2E J9.R 4545 435

1 1.64 1.3% 41.R 44 g1 T 574 53.1
11.5 213 2.54 hoE (o ) E 7143 1.1
112 2.EB3 c.co E4.E 2.8 Tho gra a5
1353 56 330 T 833 o i 10E.C L I
12 a7E 3 15 c=0 as4a 1141] = “ELD
TEH d_dd4 4 55 10750 115.0 1321 “450 —
T EL =15 Sar 1247 133 1536 15310 —_—

TR | £ 1£1.1] 122G 1745.C 19140 —
2 672 T3 1513 1720 192 2134 —_

Tk H2d — 5 x =7 W e
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Hoist Assembly f Limit Switch

Horst Wire Rape

—JE 72 IS Pex Cilgy IR Foistwirs ropsis Ls..-
alfyihs G % 37 flas= 23 or Tre ooe zome
wo2 s oreteved cosrhberoore as i is sleon-
gs - does 0! st @5 gasily =1 e aner
&9 .5 E=res ‘o g1 meat 2op calio-s. See

tab e =58 har e noT rs slrengt o € x 37
wirs repe . Tae B30 AMS sianzanms spe-:-ﬁ_.-
e Mdarulzed o sme o
“he Tmaswe bt ohes e Amak clooik wsins
TwWdEd oy e WLTCET OF Zars oF tesy g
shal rzt gecgen 207 ol e o 2 r2gps "o -
ratsorsrgte. TR s a 307 desige 1safaba
Ll et

L

B Real s

Mote: KFihe block weighl is el keown, ihe
torfal weight of e load and the bleck is
semelimes cafculated af .02 imes the
foad weaight.

Haist Limid Switch

To ceveal zu- rg re osd biack Lpors tks
drur:. gl overnead crenes shoa.z ba
edupsEd wiak & Iypes o et s, Clder
CTArss My EVE SCMe wie $F Teckarzal
swith. sLe1 g5 a padoe o0 'sver yes a
WEL 0T E iz 1zt o E countany 0%,
Or & r22a5ng zea- sy atacksd o a shatin
IFe Foisl Somre aewer or ecors ioned
SreTeE Mgy Fave a ol swSoa corTslsd By

-
THCroOroCSSs0rs,
_.__J{ T ze T — e
_ i
- ~ e T Tt
A - 1 - zma 2 T -
—— e — - = - - - =
- R
i— &
S - — - [l
i SIZ oW Eioeoo Ao )
N =St Tl _TEI Dherr o
L+ B amF 0 _-as
LE, LT orELD Toermoi T
e E ST RSIssT I T
ILusidia- £357 - LiTF! Sk~ A
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Hoisl Limidt Swibtch

[ T T T O R A I !
557

L Tit swiches disconnsct 2owsr from the
Moo 2 1d acieralically se7 e alecnc beld-
INg I&<s.

Whzn the limil sech has ipoel rewearse
the contraller b2 Ixser. Jsing &6 incking
rmrovem2rd undil the mii swikc is esel.
Some hppes of lim= swilches notan y discon-
1ezt 1ha motor froer the line, but bing T oa
cuck slop by an slectkr ca brakirg
COINECTEIN.

Tris awoids excessive dri &1d cerTis 1he
liris swibcn 70 ba adjastenior closa C egrarcs
batmaer tte hoak bleck ard the dner . mak-
irgg high hagzoom available ard & minatng
Freczuent imil sw sk opetation #men Fghlitts
ard rMUmEsrods.

Dowmward Limit Switch

When & lowe I'rit swilch s requed. T wil
asug Yy o lhe nolaling tpe which wi’ siop
1hz lzrwering rroveTer: aftar a seznumizerol
revolLTsns.

B EOJT cranes seou'd nave limil syelches e
prawer: excessive upwand frevzl howeves il
is passible 1hat & dosawnwand SwikcT was ral
inslalad. H1ik2 ratar is allowsd o wr gher
1ta hook bwsies the “cor. the wre ropa will
nun off 1ha haisting dur 20d Fensing uzin
1he sapssita cirecscn. IFis Sosurs. stapim-
mzdiataly. Reversa winding of iFa wire ooe
on1ha Zummay da Tag2 ths ropegnd oo d
2 sarrake lhe apzer L swilchincperains
I* e roseis ailowead o conbnue 2w adus n
tna reverse directfon. tha hzak will rea
aoairs: tke drom break the rope. ard oop
=1e kxad which wil darags hecare ancin-
ida pzrsznel selow. Special gbentior
s10L'd be given = the poss biliy of tis prob-
ar when wior<ng in areas wrich are bE'ow
Tlzaar leswal.

Naode: The orane hois! shiouid be sat vp fo
hawe at leasl the mimimum nurmber of
WTEDS remaining on the drim, required
by the applicatle safety reguflalions,
when the hook is at its lowest position.



Hoist Limit Switch

568  OVERHEAD CRANES

Limif Swiitch Guidelines

“Fefalgwirg o s ler gude nes egaroing
i T2 swilth kesbng 32 5 ::'.'qe: W MaEny
ToTsEEs. T Ley navebzer crerarsdbapro-

vz lite cpeeiotwilh a gl _"II'E!|:IT-_,E._JT o
I ga . Tre krowlesgs el e .riél swilch s
- ogood woking sder shioald e hsaalo!
oLgToLT e sps glots sailt as lhe danger
21 Swsrhnishng accdent w1 ke somnider

ab v resires

At the beginn g & eaca saif il s recom-

TEI"'"I::lj'“EI r-:--",t-:'“‘:'r:c ':—,.r" :!"

u:r". .;,-:u cars Ly, TE=2 il
selelydersesznd erzals raver ba
ehos Mo ACEL 0L SR
a.-:- d s srezlce oy Sicapag re
Fzig” =3 mzoar with he cerccllen 2 awisg
e nlsvadtn o act only iz emsmEnsy
Frozeea as ERioTre nzet bt
saAch. .

T

ooouvs oo

Movzibzcrarz > s cizarspacewhselhe
Fzabk bock ol ngt qjue avore oragme
age edursmen: felow ke Clnce fal's.
F:ﬂ s INE BIC Lp 10 a poirt gt ety
wrers e e seiizk nemsz .y noerakss
anibragire woosi sonlee erta ks oif po-
A1

Jroozes Ea:lf- Ay "ocra T Tt e, as-
ng e ST poab Foishng, G ‘.r-s i
S NIN IS CRErETIg praneEny e R st will
szpardracerislsranngic ke oenteragd
zl Tme olf zasdizn

ThE ozeraler Muslosay walch -Te tnsk
Coos dorg s lesl INiF dz=s Nzt slos
SR tFaarsos-s =E'.ar-:s5 Zen ssn boak
ciock and he g7 e doom, Ik Faist gt
.S 2B 5II0r 20 3, |'-E ol (b W TSy B

sl THe faL oy 5007 1uss be exar-
"ea 27 fe,_a-'ec.' or 2327 Gy 5 Qual “isd
CETSIN



OVERHEAD CRANES

Hoist Limit Switch

53

If ke lims switch operabes sabis’acorily
Lnde-Fa conditans dzscibed 2cove. e
Foak bock shou!d be loeeared g0 Fall-
way b e Roos

The Faistsonto! ersincdld henbe mowsd
10 te ast hostirg poinl gnd k2 beok
biock alkzaed =3 qao it he lirmil swilch
Tull speed.

Sroud gy inaccu sy by ths hinin sywibch
ha sica -k2 10 sl be dakected. Bve cordilion
rusl ke repored aloros. Exossswe nosi
dr il may be ceaused by 1ha haist brake be-
irg cul af adjusmmeat o dug - STproper
opergtan ol 21e limi swikch. The weighls
on weigh-apsreied-pe swchas must
atwevs hang 11 ke prapar positan.
Therz Tay ba occazors whenitis neces-
sary 1 purposely 1 1o the highest possi-
ble hesghl. I iF's 1gzpens. preceesd as
“wllows...

Tne Faisl meotos shoald be Broughb b g com-
zlele stop & suilasie dislg ce besre gnterng
ithe limit switch. P-acesd B hoist a7l
slozped oy the limd s&ck. usirg ke lirst
oot er pird or tne s oawesl speed poind
waich will raisa the kkad.

Do nef wse the hodist fimit swiich as a2
rmedns of sfoywywing the foisl motion
i is & safely device for the protection of
the pperator, felfow workers, the oraneg
and serrroundivtg equiprrent. and shoerio
be reserved for ermergency use only.

Nole: Mever change tHie hefght of The tip-
ping wenghf ar make special high ifts un-
Iess s change is made under gualifed
serparvisian.
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Lirmit Swi'r::l'_n f Hoist Brakes

Geared Lirmil Switch
Tazad asmabz zegec im0k ooers e
nosto calwner IFs kabam slecarescnesa
prasetuppsrim L ars spens e lower croui
wign Tre solbim Rloc< rzackzss 3 omeses
ez L Tee mib zealcn 5 arven oy e
hz g2 cdum ard s esluzgtsd =9e-a pradets -
rirzo renbeE ol are T 2eo ol ors

THM e o ET ans lowver o cuils 2t 2on-
n=coas tPoagh 5275 0l nem™s iy Coses Son-
tac:s ke Tl swidch, Balk ©e usper end
Izivvsr P s of oo biocs ravei are oreses

21| "aciany

Hoisl Brakes

Tonn'z gload stgtarany wrer e hz st oon-
o arnzadse sirlhe ™25 postor zoraks =
veved p e she? ol s Foisl mzsar Tval s 'o-
cz2ieq sn bz rzliss. Ths brake is auozralic,
g7l sapp.echy 2 soargwherre cones £
A See - aslEerin =6

fiote: CCHS'GHES safely reguiations re-
quires eaph independent crame foisk fo
frave at feast are holding trake and oneg
controf brakirieg means.

I rgtan 23438 - D E-ergre=d He=hE

Tnebrake sre'easazetacca vk Ime Car-
et T oag® g reolotl when tee coabo ar
g2 2 Taved T CAISE S owe - Tre lzad.
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Hoist Brakes f Overload 571

Far 5a'shy "BASCNS SOME Cranes. parkLulary
“hase ol 127ge capssity. have &1 additional
braks <zyed ot ikednimorio the 2ging 2e-
wwsen matar 2d Jur. Ir chese cases. soih
cf ke brakes wok s mattarzously end 2 abo-
Talically oy F1e Tl curmert. Seg illustra-
1k =540,

s ""H. hd - .-_" ,-"-.
=

MHorsting Qverfoad Proteclhion

Sz'ew regu aliors prahicit 1he Iuau:ling ol E
cran2 ceyond its razed capacTy. Mary peo-
cle assame Lthat 2 dropped I:-al:l i5 lhe rasu
zf equ pment failure. Whle his 15 o2 in
SoMe cases. Nost loads are droppedfor rea-
sons thas ocukd Fave besnavaiced Therea-
3218 are cfen Faom 2amaged wire mopea due
1o roze abase. such as bad spoaling. CHher
reasons are sudden ovedoads czasez by
two-hlgcing ard load saaiching. as well as
liting over-capacity |2ads. Roce daTag:
froon e dram can be reduocsd by irzqaerTine
speciicns ant easunng the egaipmert is
work ng C1e way = is sucposaed e gad also
avodirg s de palls ar liting swirgirg loads. A
sudder wared s an opEranng prosem
caused by an inexparansed or careless op-
aravcr. Crearleacs ame avaided by «<rowing
ke waignt or by having the crane equisped
"1 an owerlead cevice.
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Qwerload

Cvertcad Defechion

Trers arz a vanely o sevioes mzuiacs es
Oy anNLTzerol compsiiss al 2z show |Fs
waiz ol g ozd. Thase 2an fanze ‘ror g ba-
=2 scale o devranomets- DEtwes ko
snzz<iesr lhz 022 mne ast szove ke asz
hock lusira” zr =355 giv rg & d gile! reas-
oLt o TRae pEsas wno kzoxes 2p he zas

A Tare advanced ivps hasa emicis readzal
nor e oceratorr ihs cab

RN

T — ™
L TmoE
= o
.
los=alas =352 — hramome er Ecaisdas

A= pyeozd cavice Tmal car shut 2o e
MZESE T ACT VAE an FFarT et an pes-sad
2L o3 be 22t or progamTed i A st

T 7. Thzse zeyizes can e alachsd &t
shacssg 11h2 023 s o- g ZecdeTioed
o e ozd 1-e. Tha misden tepes ars
SILgpEd W Ticroorooessars for exsct s2n
TrIs SEeiustraliot =531 far ko exarmposs

)

I osbtesn =221 — Cheeina? Protacton Sprcs Eaz—pdes
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Qvyerload f Pre-operation Inspection

T - T Y T A A O |
573

Trea oiier hpes are mal akad onthe ho's: as-
seThly. and gerara’ly are 101 kaky ascL-
rata. Sea :lushretien #3552 19 equahze 2m
&1d sprirg moanles sxamp 25

e S =
T, = [ e
;._ - - _ - - 1 e
] - i -.[ ? f
ey % = =

Sowe o =s

m%

Nhesirzhion #5525 - Equalizey i & Speing Cheecton

Pre-operation Inspection

Thz operater shzuld visaaly inspact ke

crane onegct shitt irdizalirg congbors fal

Zre salisfactary orursal s*act oy Tre opera-

bar shoukz 'ock cud T1e Man swibch on 1k

crene. ard paze his locs ard 1ag o il. " he
craqe sondicns shouk be checked off ona
list des gred or ihis puposs. Any ansats-
factzry conddion that nesds gilenton shoakd
be mmesialely raported 1o ke supere sorin

ClEge.

Chec«l sl lems woL!d irdcuda:

v Wallkway, fand raits on brigdge: Check
for tocse Noor plates, debris, bofts,
wedding rods, off grease.

+ Conirals loczled at waltkway: Open
cabinel. check for heatimg of wires,
Cofs or threnl coniacts.

¥ Raesisfance grids: Cheeck for broken,
cracked, loose connections: check amd
remowve if welding rods o any mefal ob-
jects ave lapimg on gricls,
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FPre-operation Inspection

- Check bridge conduclors.

" Check drive molsy and Iime shart, afso
check wheel greasa.

- Enspre collectors are in place.

Trathey raifts; Check for wear ar fat
spods.

" Trolfey modors: Check baoth mearim horsr
and aukrligry brashies on cavimutador,
and'ar shp rings for burming or pitfing.
- Check molar bearing for graase.

- Check gear Baxes for Jubrmeahio.
Brakes: Check borth bridge and froliey.

© Trolley conductars and colleclors:
Check for wear ar foase or disfoogoed
collectors.

© O rope: Check far wear, inks or
other fauils,

- Hoist block sheaves: Check for weaar.
puttinng, mesalignarent.

~ Load Hook: Check for cracks or bena's.
also check salaty latch.
¥ Fire axiingurisher: Check seals fo see f
they are brokar. ¥ so replace with full
extirigersher.
v Before remaring the fock ard tag from
the rain switch, check the confroffers
i eab
~ Try the conirals for movement o
DOsifions.
v Check function of digita) cortrols.
~ Brndge brake: Depgress foof podal,
v Rammowe dpck and fag, den close ihe
Swifch.
« Chack batl. gong. sirens. fighfs, or any
ararrm syshems.
* When check list is completed. e 1F in
o the supernsor.

Tab s =V0snoevs e cregpsiainig oresklisl
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QOVERHEAD CRANES Pre-gperation Inspection

PRE-CPERATHIM INSPECTICH CHECKLEST
ECHIIPMENWT TYPE _

DEFPAFATMENT . . . _ SHIFT __ __ _ _ D&aTE _ _
SHIMNATLIAE OF INSPECTOHR o _ o CLDCHE .
Faaca an [X] on the iem o ilemes that regquine serice.
- TEeEsors lor s 0 5o dena - SameryEsr o adG Feram TS S D T
E- .oogEpe=anc —akia =moud o FAE LTI TEE
AECAEE ATT SIS 5 SE ECrQUsNE O TSI e E e TEVES
LS AgaE—s oesr T oEmE - Do oo =L Oetl pECcETE T =i
i) T EwEt CETeES oEE OOEEIE
S- s - rox s COoe B0 EESAES E-  LoreEior
=_ &0 Eme Mo ET Saremn TeOe S0 ST S R - FeaC T e DOEE 25T I"_.':'E--ﬁ'
5 Broos éu‘:'-& = P s - s
= "-:.'.;-_. brzas = W ENE ST 0D TGS
v LR e et L = TS LT
' . AT Er, eat e se T-  EesT mEeth GEe TSl
T e 1d-
s - Lo snoeng B
ZEr pEET R R I e . Tt
REMAAKS: _ o - L

Use altabet =Hers when remarking on bhe abowe feme

Tabdz #72 — Pre-opearaon epecios Coecid =t
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QVERHEAD CRAMNES

Qperalor Awarenes_s_Fl ules

Cperator Awareness Rules

1

Lk [

II-

35

1K)

- WlhET falsimg. lowenirg.

SAnIT Tovers lzasor Ihs cere wiless
g llcsr signgs 2 cles -y anzesond.
Sigrals =2 be g ver oniy by 6ra persan.
Staarz 3oz s axhy.

garsts. INEtre asdoss noTaw e T
Njut2 arysarz on lhz oo,
Mewer zizk up alsad eats e e 23-
gecily e care, Douzacresk ke cex
it g d e crge capacity i ansL e o
silhs-
mever poefabte whenoin do okt al <Fe2 fozd
CONZ TGe. 0n 1t 22zt e crara aons -
tan.
T TanTg e
Izad. gnsume tralilw - s&'ey ciear 1earby
EGI.JI;—TI'—“'-’"

Gl TOWES SITWIY T FEVETD ST

"g GEds
Pe-san-elars rot pemaibsd 12 ride or
he Podc o e load.

"4l

15.

& 10 lmose thises 29 ha

-\—I-.l_l-\.._
z'a~T ks gzproaciing
Ne. £ EI0T s.doer e B Ls 1 E e Ne

cE<s aor ks pugy r== M, encsEp e
41 emiE geEnTy.

_S::-_ﬂ TNEMEGETCY EIZE g1l Tas nG

T-are |lI ] “"E“ 14

Nevarbumpormoaearate-crars vhen

75 Leder repair,

Avodsde cal'sy askertzn =333
a LI-de racroLTsEn
carT: e
ZEnler ik s crars aver e losd befare

Gshrg to 3vsiz s gl ‘
somes oif k2 < gor
C Loess shaugdne bz swarg oy e
créd e I reach anegs rat snzar lns
CYETe.
d. Crz2e boistaz mpss Tast ze kens
verloe

L
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OYERHEAD CRAMNES Awareness Aules f Crane Salely are

16. Cocgerate with those nockng on the  Crane Salety Summary
‘vad. The operatorand tose solhedlzor 4 g ergie’s oparaticnam nitia’ slar % ran-
Ae a gam nardling & valuahlz pece o Tirg speed ks 5lon s regqu atea :.-f-ﬂ-,e -
gquizmen:. Never etilbecome g hazars reller ang Slec atatiTe.

17. Mewver do anythirmgy that fs mot safe.

e

JWren lhe o=oif ol Grare molicns ars Krowr .
lass Sra<ing endoor Huzgirg is nesded.
%. Ful szesd shouls always b2 e ke ol
brewval. Lnless jogging is necessary For
some -Tovemsnls. Less 1Than ful speed
ozerabior mus: bs Lsed wilh exireme cang
as lhe matars and esislors wi: heal

CWaming Devices e be actealed wher.
ke gaara isin Talio o alet parseansl of
crara moveTanl.

5. The crare shzl rever se oveloadad. ex-

CEpL or et pUrpases.

E &l lnad hoisting shall be mads w ine

Faisl mpes in B1e verscal pos=an. Newsr

prok L3 aEss that may swing st Sf cor-

o

RIGHT WROHG

M
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OVERHEAD CRAMES

Crane Safety

1 N

_;m_;r'

100 Sizves lor zrang TaveTsznl a2e

1=

—r
M

fal

Sdz puls shoalz 7eve- bz skamced. !
rECcEs3ary. ate = 5ralcn I:--..1::-a‘.: -:erI e

A 195 5127 e rads S gwiy 1o rsmoes all
s!a*-f. or ko oet rnpeEs
N7 ars u-sale s7a.'d nevar ce
“-:I Lerysxerzes cacschos o ngee
haf'-:l T tag el gllacksd o xses Ine
' S Ldsroonle

o

.
i 511

il

[

:i,
3
Jyu]

ar'y

Quwer Iy INE 253

ViFhen 21 erargercy sloz sgral 5giver

by arvone Tzt ce oceyed. The crars

15 ral Taves cnlil 2 i1z 57 ver.

Unzsr nomz cpenalir 3 corafots oaly
e zamor2er opsrglo sha be or e
crare Tng zacepsiznz 2@ lo- Ttaimte-
ranze e "dreps ~ 7 QPSrats: & mesE -
sluzko-
Lo not ower re nock

vFIrE Sg: Tmar thre i

‘-p* Mz cr lhe 2nT

Esloew a oofre

LT Ans o

o

14.

19.

2.

I¥i1e bock s ioversd o srans ks rope
ceomns T el in e oopos T s
Hzal slog frreoales ard #asee Tsal

iFe -azeis propasly rewcurd.

- Mzwar move Tagrelic e’z 'sazs ooer

FETSCMTE' O BJip™ers. A
wlldmop bz a

A PTET IDSS

CFotmzFalsron dnesvaricecaries owep or

nzar persoaesl

. Bampzrs ensals 1o bs Lsad o shop

crznelravel Dz rzizumz asnlhs -orzne
o7 ITE LT EY.
winsn cemyirg & load ik e wsipat
chared By e rai- ook 3ad e aux -
ary Fooe IF s lzaz sl b haserosope-
(L =R = T0 i it

rE11E3 T UL 2e 282y el vhE
Jnatsagad cas ke poss by oliwird
ave sire exinsaishss

A rzaes maet b >
cozEsha

“ead v

il
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OVERHEAD CRAHES

21. Hand sigrals mJs: pe'nacoorfarse wiih
prascibied stansarss. uiless radic. tele-
phone. or siFar commencsliions ars sup-
plied. If athe- sigials are b e used. they
Tust be agreastle o tne sfQralperson
and ihs crane Speratar.

22, Cranes and treir trellegs ard Raisls mest
e mar<ed as o raked [sad.

23 Maximum lzads shall ngt B2 moved uitl
the hoist brakas are sesied by raising ans n i,
hodding “re cad a skorl gistancs ;g’::-u:r-.'e Housekeeping & Fire Hazards
Foor level. i 1he brakes co 1ol Fake do % Craneoperazorsarg responsibhe farkesp-
nat 14 znd irevel with the load. Moty su- ‘ng their crane cao Cee.
perssion immeadiazely. » Swesp the cez on every shift,

_When lig magnel leads thal are .wke ® Qperalors shoald ~elrainrem literag ke
discarneclen For recairs or lor ather rea- wan.
sons. tha rrageel Tair swish must be % C30 wWnocws Tusl be kepl cazn at |
speied by the sperator ans aofice give imes. Sirty wnoaws minrrize sitity

Crane Safety ST

25. All danger and waming 5 gns are or par-
saniel safety gd prebectior . They are 1o
be cheyed al all imss.

26, B2 rrair switcnes mast e opened ard
sagged by e peoge wha will wor o The
crans TEs s far their probecion and “or
1hz prolection of cihers wha may come 11
soatact wik 1he aqJipmer:.

I
o

ihas iks switct is open beloqe discor-
ract g lhe lsads.

and increase {be possibiibe of 21 2oCk
dent. Regar ary broken winsaws as soor
as “murd.
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Crane Safety
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I lrion 4555 - Keep Cob Can

* Deb-izolgysndmrasing Bz owedlo
E:E-J'T“..'E‘E:-:n zranes. 1hs ncicaes pop
Roilles oo cans. c2 75 nLts, wele g sod
siibs. atc

4 A [
Ee o Ii'"' c2an 1o cranss ot oo

* Lizinar

|I.os*ter Cleaqing. suzk cond hors occure
A& 1. DIErANS sk a rzifviba propsr s.-

pery’ss 50 ['1al arrangemsnls can = raoe
oEpar e cassa ol sach leakage.

Freor crgres s Farsndo,e o carsoarel
2 2zaa’y resutsnexlersvacoeratag te-
lays oy mamzsge T oIosT'cated efact-ice!
ELSIFTEN.
Sle~dard =

L H:':

z£1eiy pract oes are:

1B Crar 2 bidze ans e ol gy ies

g"-'-'ESE- Liter.arddmeconroratar

L H-—n:—_. e crars c2o “ae of rg33. v.asle.
Sooa 2o Ii“-E“: TILslk as Clziirg
-l'-uu. dnsibs zpln e caz

ne rajqored siack of |re
ZETICAishEg $wrred rosTy ang rEeny far
ige. 1wllbe ks rZEposiy Oy chibe cpar-
daler 1o regot o saservissos vhen f’:E:
® gFrrg esuizmect Fas zeen uss

*  EpeEc ne sledir cal sysier cege ary o
bt ooeectizes. ovsshzales w es of e
Sis7ars doirsLEiziznl nse aliz



P F T T g

OVERHEAD CRAKES

1 T T T A T N AN S N I A
Overhead Crare Lockout 541

Hit ‘s 1ecessay b2 cammy lubreat ng sapHlies
cn the crane. a suitable ool er rusk te
zrovized and kecated a sahe distance From
1hs cage and ocker vital arzas af ke orane.

Qwverhead Crane Lockout

& lock-oat procadare st be astab shed
&d sirizihy 10 'owed criar b any nspecticnof
EQT craras All applizabls planl pesorne
cheald B 1olified ol thig irszecbios endihey
should bz nolified af the resuls.

H gther cranes are Saeraing on he same
rurway. cumpers ére alaced 25 “gel 6.1 m;
‘rar the crare on ait1er side. Zanger “ags
anc-2- 1ghls. or allagpessanmust be postad
‘o wart appmacting creanes. Tha Hoar area
selow ke crane must he roped off 'w7n pen-
~ar waring ights.

# this (s the oy crama o Hie rurmeay, pult
e main switch o kil power o he run-
W candes oS,

This switch musl be focked out and
tagqaed by Me superviser in charge. The
power switch must also be opened,
focked and tagoed by parsonns inspect-
ing the crane. The lags and focks are anly
rermoved wiren the inspechiod s finfshed.

If enolbsr crng is eing ooerated adjacari b
the crane teirg inspecked. hghts anc cer-
nanls mast bz used b warr all inspeshog
ard operatior perscneel. Trawsl froT b2 ir-
speclicn area b ihe woking crang 27ea
s0ld be avo ded.

d A sranz requires mMowving as ar; oi thein-
ssasliot arooess. a crare ap2rasr musi be
n ihs o2 ard all ersons alerad o ths
mevemend.

Tabls =7 shows the suzgesied “reolency o
irspeciicn.

Table =72 shows 5 sam- 2 mechanical
checkisk.

Takle =73 shows a sample elzsingal
chec<l s



a2 OVERHEAD CHANES Frequency of Inspeclion

SIMGGESTED FREQUEMNCY OF iNSPECTION
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OVERHEAD CRAMES
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Mechanical Checklist

CHECKLIST: = =
MECHANICAL PARTS z CHECK COLUMH ZsSE 3 =E:
Eridga  Tredley N
e et ol | eSS Do U -
Emes oeher WSS SRt *
3z Wies Des s L
VR K ETNRETILTE s eaE3 & o' T
e i, —hl sl - el ey el Mg *
s [P alie bl -
nlEEs, TEl * Lhogor =2t
s D ET * L Rl _
= - -

AxXE

Sz o5ss el s

SoIre shEt el
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(AN el gl

Yo s

ANEE T

Axhs Tar

S=a- =i beai oS

Hi.-m. C ZacsE

EBiz<z ~ 55

Tabde #0164 - Wecharecal Checkhs]
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Mechanical Checklist

CHECKLIST:
MECHAMICAL PARTS

anlug

VI e s — 2 e -
L —= — = ="z

T sm— e ma

:'_,'__

S e sem. -

= = =
= - Il e e = = -
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== - - e e a—— —— = s
[l — -
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T e e o =
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Tabd=s £7ZH - Weciaracal Chech 15 | oord: - Lasd:

Tunileny
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OVERHEAD CRAMES Eleclrical Checklist

CHECKLIST: EoF =
ELECTRICAL PARTS =3 :

IR

lamil

B2 s s s =y
Erdoe mator LSt es * =3
B s o —
T oy I DTS
T oy LN TILSTES ¥
TR I e TECE
M H o EIRGS Hys

v ety oS * Lo W
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AH. ot e s Tno e oolect™s *
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Tabbs ¥70A -~ Eertrical Check 5]



L85 OVERHEAD CHAHNES Electrical Checklisi

CHECKLIST:
ELECTRCAL PARTS

CHECK COLLUMKH

N
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OYERHEAD CRANES Onrerhead Crane Tesling 587
Overhead Crane Testing Horst Tesk
A crane st never be loaded beporna ifs I. Plzoa:remasler swichir 15 poird beish
rated capacihy during mormal opmarslion. ~asilion.

This limitation is an ANSIORESAOCHS > Qpbgewe |he condattor ‘o proper se-
rﬂgﬂ"la!_lﬂﬂ. US-II:IQ 4 crane abowve s FE!Eﬂ' JUENICE anj [j Bl .:': s drum roia-
capacity for oiher ihan test purposes may fion. |1crease Lhe spaed gradually i
voud thee wesrranty, ivalidate the wser's in- opealing eermeci.

;.;Turancer - and present a severe safely 2 IFthe haigtconbachor 2ad rstabion s nct o

. ) recs, shat-off F1e poesar. reversa 1he tao

The normart 125% test Joad shall be han- leags an the mainling o eslars ar cn ha

dledt for bona fide iest purposes only. heist mzsar swhicnever siroarnact]. 1o ob-
. . ) kain k= corrsci chesirg. Resksre he

Preliminary Test fwithout reewingl: power gnd repeat sleas 1 ard 2.

“he prelimirary test is dene Selora e Faisl &. Aftar checkirg the hzisting melion. r2bar

beck s eeved. Tes: e venows Tchors as

falkzaws:

» Closg ke urway dsoconrect swoch.

* Close ik2 raincrare disconnsct swilch.

» Closg lheinzividual mesbarand acosssory
s cres f Jsad) inihat ods-n

(4}

e masler swilch b 1eatzl positior and
nbsarve 1ka brakirg actien. Readqast if
neaded.

. Plaza *ne migstes swiicn in kwer 17 pairs

a1d azsa«wwa it correct mohion 2nd
oonlaslar SeJUsnce SOsIrs.

. Rzsat noisl TTers f necgssany.
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Cwverhead Crane Tesling

7. Soeedpoiris ars lo-aocslemahrg only ard
SACLd NS B2 asearzrnear s e spees
over & 1218 Zistarke T ha maxinumr e
foracceieralion 57 5 secards nlsss gpe-
cial 2qu.pmeand s provized, I e on ol
speE2 ‘-3 orger lims lhere mgy be rs-
s 5T ZaTags

g. IF -F= crgne 15 equ 2apsd Wi an auxi™ary
hoast IRk2 check g Ihe =amz &35 1hz Man
haisi

Troitey Matian Tas!:

T Facelf s mzasies swilca o 15! poimd Irs ey
Fave Cosilinn

£ Onssv e COrtactss ssGLeroe and QirscTsn

ol L'eve! lnrzsgk Fall =rge of masler
swC Revarseir = :r-a-:.n: “RECASSAry.

SAloey Trclley IS mizva ik s ebre ergin of

tides span. walcir g alizarmeat o rstley
solscizr oo's e0d orizge oorauslors, and
355 27ETy leTzetce wir trabllang
sreracrart D rotun e ol sy irds
£1d s2ps.

%

. Hezz? Ihs chisy imss
Bridge Mofior Tesd:
1. F ace lhz rastar swilch e "5 pond

M

b h

SAzus! erad ind s trgoil asean
> Hevese [Ne mastsr £w:bc1 ar? eoas:

sters ” Ihroigh 4.
gl R

Cirge I'ewal posTen

2 Uhsencs CorEaslor SEQLENIE 51192 “Eoion

Zf baee’ |hnze zh T7e AUl -ar 3e ol Taster

switch. Revarse e paEsgil Tezessane.
Allzyy the Bagge lo mowe e snlirs erqli
i g raravay. waizk g the gig~ret 2°
Tarr collzcasr pole ara rowes oo
s gedalszfor zryicisfarznze » ke
2L g or egu oeet. Go e Le frizge
Mo end sless

Adoastenz mil seshons i sses

Feverss masler swich 2nd repeal siens
1orzuga =,
Aesed brdza trers il assded.
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Overhead Crane Testing

Y T - Y T A S B
559

Crane Teshing (Linmit Switch)

No-Load Tesl - Upper Limit Switch:

1 Ater ees noihe wist lestthe oparatenod
lhe hoist hiTit swilches.

2. Raisz eroby bilock ho wittu approamatsly
2 fael 600 mrh o iks Lppar pos=an.

3. Ra‘sz eTply b ook el ths lowest spead ur-
il the limi s&™*ck Mps ard slocs the bsist-
ing molizn. Wabtcn lor prepsr aliznment
betwezn 0ad bock ard Trit sz bap it
used].

4. Ensare the blbck steps at the cormest
height as shawnon sraw ngs. Adjust | it
safch it nesessany.

. Lower the clock goprox. Siest 1.5 ml

. Raiss 1oy 21 akaud half sp2ed.

. Chesk lor edesuzie ceargice betwesn
Elzcck anz 1rolley frame (ar vpper
sheawes),

4. Rec2al poeris 5.6.7 with he biock teing

raisad g1 Fall speec.

=l O Ch

Mo-Load Tesk - Lower Lirmit Switch

If tha crara is equipzes wizh a awes imid

swilch. procaed as falkews:

* . Lower the ernpriy blos< urt 2 minimum ks
wraps of ape rerains on each end o 1he
drum.

2. St kxwer Lorit swiich 1o rip 2 this pair-.
or any postan which is higaer.

3. haver kwer the flock beyons k2 peent
whzn thg mirimum #raps remain ak ezch
ard af the durm.

Crane Tesling (Load Test)

Load Test - With Load

Afar corpleting tke nodoad ruaning besl the

crarg saould ba =stad with loads ir 1he

olow g manrar:

1. Raise & kad equal 1o gdoit 20°: ol e
rates capacity ng hgher than nessssany
1o clear b1e Foor 1ar Inad's suppo-t) and o
thz 1olloe’ng sleps:
a. Adjus: brakes il necassany.
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OWERHEAD CRANES

COverhead Crane Testing

ra
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L]

L

Lar]

Rz samelradecproxma

ey 3eahans
mri-.

- Lzveer e zag eool: 12 irces (200
M- a0 slnr
Crhace bz igzd dedl wii's stsapag IF
read Thfs. brakes ace rol crazery sd-
ILEEd.

- HezeaT s 237 L7t e Drades wE
profEny £3usles

L Lovvsrire zao carsfaliv zez< inT~e fiznr

- m— -

ML L i

ThE= zranz o L eows ze laslas oy - a3 raxi-
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Cab Boarding f Crane Securing 591

MWote: In accordance wih regilabions
. A last foad shail nof be Jess Man
1% of the raled Jazd of ihe crana,
ar more than 125% of the rafed doad
trdess alferwise recommendead by
ihe manufacturar

tr. THe final foad ratimg showld not be
muore than 80% of the maximum Joad
sustarmad dwnirng the fast

Note: The testing process lished abowve fs
a2 guideline which will sufl mest EOT
crames. however check wifh the specdiic
crare manufacturer's manual if It is
avariadne,

Crane Cab Boarding

Note: AR eperator approaching a crane o

begin werk should nad affempt o doard

the crane rnless the crane is al s aufing-

rized pfattarm and the operalor coming

off derdy (s exifing the crane at the board-

ing painf, or is ak growmd level.

Nofe: inspect the crane at e beginning

of gach shiff,

Do nat aperala the crane if:

1. The lim= swilch Fails.

2. Tne wirz ope is daTagad o ou oi e
dn. T Srocve.

A The2 s1azus  qhis Jdo 101 wonc

4 The brakes {ail = wark.
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Gutdaor Storage Bridge Cranes

Dverhead Crane Securing

Bndga: 7z w e crara 2aby 34 s aulkzrizea

trard f]g cakorT.

Troltep: Secuie e rz’lew raxt o lne 226

Ho s Saizetrz hgt ologd o 5 posaisn jus:

celow e ' T swich,

Cortdrols: Posc or 5l cortrgls 1o of.

Miin Switch: Joer ih2 Mz 1 seilch. Lghls.

Turmecn med izt Turr off F2zler or 2 - condi-

oS 2lace brdss brake inopark pos s on.

ODisewrdrark: Ensute lhs cars oG —od bs

b 2atiby cralker cgne. Slecafrmacena

Secama e crane enlrgtce witk 2 srair o
2E T orEeEn iress trem slecpirg S pak-

lerm Tamir tha omec<isl

QOutdoor Storage Bridge Cranes

Crlldoor Sloage arry woes of cares ‘.,

dadsr e saide! mes ol AMNS B2

Tr-ﬂ--- mey bz =g.ipoes &
F!E-'r—'*ln opsratzd-2 ismpsorar egeiaa-
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. Thz ralc amcs rsl "1I-.- e apziied e
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YWeidt of Imoenal and A=tric Rain-
Carezrab: Buche| Sizes a~d Weigrs imcing Bars

Bucke:  Owrskle Leadrg Weght in posnds Impeia Weight
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cu.pd. iktes  Inches GP- 4 =z LRy Iz=
. == - = _ == s =
.= - . == T2 s
=z =2 == —
- - —— o
- - - =r- El-ci - "
= = =, - - =T
- R - _— - - a. -
- £ N
=T LI-nT =IC L 1572 e - o= - -
__ _ . e == == Z=F-a
- _ LT =t | e T =2, 0 = s 5
= . === s R N =- - e
= - z 253 =1 = B
- - --= .= == -
= s ~-= _ - == I IhE
: T = _ e WEeinic Mass
- - T -t oo - - -
—. - 2T e —_— e - e = == "o —
= e == - ooz mezess - —eEgTEI LT
oo o ) - T 11 - s ~x=g
-3 I Rl R = = 133
z _Z S -
=\ SR =
b S R =" 5 =Es PR
= e L =3
=11 -z = 2—x
=N == ST
Ta= e =7E - Concrslz Escczl Weishos == *TTTE e
== = ol RCERF::

Taska 176 - Wb of B=ter



f_[_[i'l[iIrI_IEII'IEI[ILlEI[[[_II'['[_
_APPENDIX Weighls of Pipe o897

. j'mmmﬂmmmnﬁ;_ o
Schedube Mumber .

20 (=1 100 20 144 150
See - - - -

3
3
=
8
&

3 e ita - et T
- . £E7= TaE o
z 5 - 1:z2 £
o _ —— Ete . _EIT _
2 L —Ta tL = g =2 gty
£ o == F = paper L ol
= - T F_ET e 23 L L
z 2 _ FELHe 2= =S :C-R e - S = T - B =JN i R R
s 3 ] 3= IrTL EScd TTOL FAET Tt TTIin
e i I == T e TUEe xS iz 1IEE TR W
~d =T IE s - 2= TECE ST tmo T TTohE OEECE
1= = fITEr SRR "ok TEF AL R it SSR T
£ = 2 lE = SEELCT OCITIEL FoEdEr Ersnd PTe R L2 EE
=1 - =72 Tl T LA S EI BOEEE zIE ' EREET At D e E
= E2 5= T =z 4 13T AF OFEISE OEZ4A O ZEEet LIEIT £t T
__ == =EE _ .G == = 17" "~ PeRdT SDE i ZET A SEES =EErE O MEF LD
T Eha £ 7 T
Xx= e x4 “iE I TEZ
= L= _ ==
TS ey - i _ N -
=3 LK =
A "-'EE T =R
=z =- : —— -

mEr T = faeiot oz - “‘:I""-E! Tacdm. = s 10— 1.-f'-

111 R
Lk
';* .
in

.':i

Tadpete 0T - Wedshr of Pipes



598  APPEMDIX

o Useful Formulas

Tacks 73 - sk Ma'crati=s Fanmu ==



APPENDIX

Weighl ot Sleel Plale

One cubic ‘oot 2f steg clale = 43 pounds.

430 M2 = 338 ‘hs'e]. Lpeninch hcsrass

Trkis A0E |bosg F. 2er inch o flickness 18

reureded o o 40 For corverdancs.

Tharefars evey Wz irch ol pate one oat

squae = 5 1os.

* "= GBlos 2= 10 bs
* %7 = 13 bs o= 20 0s.
e 527 = 25 bs. 2. = 3iss.
s V' = 356 1" = 432 hs.
Arga = Llergth e Wdth A=Lx'W

Weight = Az [ nsq. i) x Weightsg. A

L,
i
$556 - Arza of S Plalke

Exantpe:

4 it w12 ft = " stzelslzle.

A =L W

A=4dx 12 =448=q. 1.

Weqghl = Area x WL '=q fi.
Weghl = 26 5. F. x 35 Ibs.-sq. 7.
= 16280 pourds.

Rec tamqular Container

Weight = Area of All Sides | nsq. 1]
x Wexghlsq. i
Wolume = Aqeg o Base x deighl
Wizignt o Conterds = Cu it % Weght'cu- [t
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W-Elght of Cylindrical Objects

T “ s
L
I..i__ .- I- .
S s - e ——
S m e =
L-'I_. .'. -
~
Tuslzlgr r350 - Yool ==zl & Fipe _ P ____ _
ThasTahon 3553 - Sl Area ol a Ppe
1. “ezsye Fuickrass Toogel o s
- S i T — T =n e -
3 I.!EESI‘ e rap rEh Ij -5 |;-'|E"' 2 I:.rl..._.l—rll:E. 1 b = D...-._ EET XD

TAGEd E 1S =4 Bl YL

L

Corcurigeroz =rgalrz JizTater x 314

= Corveto cumlesares -2 it = Lergia = 20-0° = 2575

- i . i 3. ArEd = CrtuTiseros w Lerg

. Arza = Circuriarence 1100 g Lang > f’l‘* Fx lelr" I?I e el
= - Pl B B el -

B Mezhi=Arssir szl oW sa R

=32 B8 s3
B, Weenghl = Arza x Vo 505
I3 6E =79 273 bs. 539,
= 1433 paurds

Werght Exarmple

"Enchpse 5‘ wal. 2% -97 g
WL szlbi=:1= 1% _ﬂL"IﬁS

2. HEJ-.'E“ SAMEEr=17 2 " -5°
T ABEE A

L
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Weights of Struclural Shapes 601

Weights o Struclural Shapes
Ca'cyale the weigh: of saczk par and ad:
thern Ioqesiar. or rafer 1o a slesl cata ook
far w3 par | 1eal fool ol vaRoLs sirucTurs:
shapes.

h
L.

M st reoon #5549 - e o Structural Sragees

Use of Equivalent Tables

For1ahles =610 =9 unils intne k2F kard od-
umr are equivalert In the nambar urder
agan and gxness 1k o,

For gxamplke ir e lergin {ab'e. oae m
Imedre] inibe first o2l rn o the lengih 1able
s el watent 1o 3937 inches anger 1hs
Aches co'umr

In tFe 1ekles, “scindific ratEtion” s used 10
exoress largs numicers wik sevaral zeros.
Toimeprat thesa numsers, mave he daci-
rMa' iz the left ar Agk: as dclzied by che
expanani.

For examgle. 853 x 10° = 2530 |4 Secimal
placas o gatl

A negaiive Taves the Secimal 2f.
Terefor2 953 x 10 = D.OHASE 4 decamg!
zlazes iothe afrl.
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Mres  CSITEN Elfn THrRiaz ilnzer =
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APPENDIX Equivalent Tables Yolume/Mass 603

T Camté: crr s Casic ra Csbic Cubec Feet IS Gablon  Can Gaton LS Barmeis

R

3 [ )
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Ll:i'_g-':l'l - ZEa L Rt sezg el =15
R SEER s <, -F - B
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Tigtdering Torque Ciuide Tghbenig Tangue Soide
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Trg briagting Tawg e Guide ) . Tighkening Torgue Guide
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Synthetic Web Sling Loads

Fated Loads For Sirge Ply. Crass . Synthedic Web Sings lin poanads!
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