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Date of lssuance: November 30, 2000

The 2000 edition of this Standard is being issued with an automatic addenda
subseription service. The use of addenda allows revisions made in response
to public review comments or committee actions to be pubiished on a reguiar
vearly basis; revisions published in addenda will become effective 1 year
after the Date of issuance of the addenda. The next edition of this Standard
is scheduled for publication in 2003.

ASME issues written replies to inquiries concerning interpretations of
technical aspecis of this Standard. The interpretations wiil be inciuded with
the above addenda service.

ASNME is the registered trademark of The American Society of iViechanical Engineers.

This code v standard was deveioped under procedures acoredited as meeting the criteria for
American National Standards. The Standards Committee that approved the code or standard
was balanced to assure that individuals from competent and concerned interests have had an
opportunity to participate. The proposed code or standard was made available for public review
and comment that nrovides an opnortunity far additional public input from industry. academia,
reguiatory agencies, and the pubiic-at-large.

ASME does not "approve,” “rate,” or "endorse” any item, construction, proprietary devicae,
or activity.

ASME does not take any position with respect to the validity of any patent rights asserted in
conneaction with any items mentioned in this document, and doas not undertake to insure anyone
utilizing a standard against iiabiiity for infringement of any appiicabie ieters patent, nor assume
any such liability. Users of a code or standard are expressly advised that determination of the
validity of any such patent rights, and the risk of infringement of such rights. 1s entirely their
own respoansibility.

Participation by federal agency representative(s} or person(s) affiliated with industry is not to
be interpreted as government or industry endorsement of this code or standard.

ASMC accepts responsibility for only those interpretations of this document issucd in
accordance with the estahlished ASMF nrocedures and nalicies, which precludes the ISSIIANCE

of interpretations by individuais.

No part of this document may be reproduced in any form,

IN an electronic retrieval system or otherwise,
without the prior written permission of the publisher.

The American Society of Mechanical Engineers
Three Park Avenue, New York. NY 10016-5930

Lopynght © 2000 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All Rights Reserved
Printed in U.5.A.
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FOREWORD

This American National Standard, Safety Standard for Cableways, Cranes, Derricks. Hoists.
Hooks, Jacks, and Slings, has been developed under the procedures accredited by the

American National Standards Institute (formerly the United States of America Standards

Iﬁ':' furt F'i'li Th'lﬁ" QT"II"h‘"I :If'.l"‘l I"'n h"‘l 1‘|‘|. l‘!i‘lnlﬂﬂ P - 101 & 1 . = | | i s
L1 GiildiG aG Gl OCEINNINE I LACCCMoCT 1916 WG dil Cigint-page wolde ol

Safety Standards for Cranes, prepared by an ASME Committce on the Protection of Industrial

“’ﬂr!f_i;lrg._ Wac nrﬂi..nnt.nri toy tha ann |-'| miasatino afF tha A CLATT
- r LE R [0 I.II'u"h.rl.JE LR bkl ShuPLYILL.

Meetings and discussions regarding safety on crancs, derricks, and hoists were held from
!UEU !l:'_‘ !":_125 1“‘1“'1‘! B LA !I"’IE é. Qh.l"l: WNaforu @ mds @ eeealas r

Ny L FRLATILY Ll Y RLAUG LR
of Iron and Steel Electrical Engineers, the American Museu

.1._-___

nittee, the Association

~ i
E,_ L L
um of afety, the American

Fn;‘rlnFPﬂn-;r Standards Committes i"l-:nh:-r rhancad tn Amarmoann Ctamdaeds A oomalasl o
Ly e L L R A= A e LS AT Ak n"‘l"‘l‘.lk_..lf_].‘.]lq_rl.l. {l.llu
Subsequently to the USA Standards Institute), Department of Labor — State of Ncw Jersey,
DEDBI'I:[T]ETI[ of l.ahor and II'IHII'LIT‘U-_QHIP nf pﬂnnmrh'aﬁm m a 1 Aamernetives Dlenms
& e _;I' BT el Rl l-l-l Ll II"-- AP PSRV L L L.

Manufacturers Association. On fune 11, 1925, the American Engineering Standards Committee
approved the ASME Safety Code Correlating Committee’s recommendation and authorized

el B RL D d L

the project with the US Department of the Navy, Bureau of Yards and Docks. and ASME
ds SPONsors,

in March 1926, invitations were issued to S0 organizations to appoint representatives to
a Sectional Committee. The call for organization of this Sectional Committee was cent out

1 @

October 2, 1926, and the commiuee organized November 4. 1926, with 57 members
representing 29 national organizations. The Safety Code for Cranes. Dermcks, and Hoists

ACA DT 10047

ASA DIV.L-17%), Was Crealed brom ihe eight-page document referred to in the first paragraph.
This document was reaffirmed in 1952 and widely accepted as a safety standard.

DUC to changes in design, advancement in technigues, and generai interest of labor and
industry in safety, thr.: Scctional Commuttee, under the joint ‘-.pnmur*:.hlp of ASME and the
Naval Faeils hug Command, US E}EPHIHIELHL ol ihe l"'!d"l-”]", WS [EU[’EE['I'II.LH ds
'§tand1rd:; Committee on Januvary 31, 1962, with 39 members
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would cover the different types of equipment included in the ‘iL'DPr: of B30.
In Iqﬂj ﬁ'lP Fﬁﬂ\ﬁlil‘ﬂi—i wao ranroan

Ll

"I'ﬂu"l rLds % %
il

% A '\..ﬂ- .- S [ | "™ il oy
ey Al veiclcaivod kf[EﬂlllLdllUH AR TR,

ASME and accredited by the American National

o
g
E
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operating under procedures develope
Standards Institute

This Standard presents a coordinated set of rules that may serve as a guide to government
and other regulatory bodies and municipal authorities responsible for the guarding and
]anEﬂTi.ﬂn of the equipment falling within its scope. The suggestions lcading to accident
prevention are given both as mandatory and advisory provisions; compliance with both
types may be required by emplovers of their employees,

In case of practical dhtficulties, new developments, or unnecessary hardship, the administra-
tive or regulatory authority may grant variances from the literal requirements or permit the
use of other devices or methods, but only when it is clearly evident that an equivalent
dacgrec or protecnon 1s thereby secured. o secure unitorm gpp!igﬂ[i_gp and internratat

‘ r . I l—l' b R A LD 'Ln
of this Standard, administrative or regulatory authorities are urged to consult the B30

b
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Committee. in accordance with the format described in Section I, before rendering decisions

on dispuied poinis.
Safety codes and standards are intended to enhance public safety. Revisions result from
n.--.l----n‘ nnnnn 1 .r] nnnnnnnn [ L]

commitiee consideration of factors such as technotogical advances, new data, and chan
environmental and industry needs. Revisions do not imply that previous editions were
inadequate.,

This volume of the Standard, which was approved by the B30 Committee and by ASME,
was approved by ANSI and designated as an Amcrican National Standard on July 14, 2000.
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ASME B30 COMMITTEE
Safety Standards for Cablaways, Cranes, Derricks,

Hoists, Hooks, Jacks, and Siings
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ASME B30.19-2000
SUMMARY OF CHANGES

The 2000 cdition of ASME B30.19 includes editoriai changes, revisions, and corrections introduced in
B30.19a-1994, B30.19b-1995, and B30.19¢-1998, as well as the following changes idennfied by ((H)

_____

Page Location Change
! General Listing of B30 voiume updated
14 Section 19-0.3 Revised
15 19-1.2.2(b) Revised
10-1.2 3(h) Revised
27 19.3.2 2(a) 12} Revised

29 19-34.72 Revised
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ASME B30.19-2000

SAFETY STANDARD FOR CABLEWAYS, CRANES, DERRICKS. HOISTS
r r r
HOOKS, JACKS, AND SLINGS
INTRODUCTION
General B30.21 Manually I Dpcran:d Hoists

This Standard 1s one of a series of safety standards
on vanous subiects which have heen formulated under
the general auspices of the American National Standards
[nstitute. One purpose of the Standard is to serve ag
a guide to governmental authorities having jurisdiction
over subjects within the scope of the Standard. It is
expected, however, that the Standard will find a major
application in industry, serving as a guide to manufactur-
ers, purchasers, and users of the equipment,

For the convenience of the user, the Standard has
DEEn divided mio sepdrdie voiumes:

jacks,

B30.1  Jacks
DY M i T R I T | - Pl e n. .
Doale Wvellicad alid ‘aalitty Lrancs (10p nunning
Bridge, Single or Multiple Girder, Top
idu.--..--h.r'- T-nl‘n | I Py
l"l..l.-IIIIIIII'E 11 JII'L.-J' ll_'l._l].."_‘ll.ll
B30.3 Construction Tower Cranes
I:E'-I.ﬁfi Prrinl Torapnar nmd Dadaceal £ e s
LS e L] "‘\.l'llHIH I.UTT'L.I». LALLLd I el ALl \._..-.]. |L.-
Bi0.5 Mobile and Locomotive Cranes
R0 &6 Derricks
B30 7 Base Mounted Drum Hoists
B3l X Floating Cranes and Floating Derricks
B30.Y  Shngs
B30.10 Hooks
B30.11 Monorails and Underhung Cranes
B30.12 Handling Loads Suspended From Rotorcraft
B30.13 Swrage/Rewrieval (S/R) Machines and
Associated Equipment
B30. 14 Side Boom Tractors
B30.15 Mobile Hydraulic Cranes
Noic. B3U.15-1973 has been withdrawn., The
revision of B30.15 is included i the
latcst cdition of BJ0.5.
B30.16 Ovwerhead Hoists (Underhung)
B30.17 Owerhead and Gantry Cranes (Top Runmng
Bndga_ Single Girder, Underhun ”Ui'&ﬂ
RIN 1Q Ctn Ceanas (T | P n ......
[ Ld e LS R L l.__l\.-'t_-' Ui uniaict I'\l.lll.llll.l'z__,‘
Bri dy& Multiple Girder With Top or Under
Runnine Trollev Hoactd
nning ey Hoist)
B30 19 Cableways
K30 21 Below-rthe-Hook Lifting Deviges

RAN Y A crioy

L i M wm
[ W - FRl Ll

B30.23

RAD A T rekan
il QL | L] L

B30.25
R30(.26

et W w e et

B30.27
R30.2R

Material Placement Systemﬁ'

Balanca_l iftino. TTnitc
me kR T e BB R

It adopted for governmental use, the references to
other national codes and standards in the specific vol-
umes may be changed to refer to the corresponding
regulations of the governmental authorties,

The use of cableways, cranes, derricks, hoists, hooks,
and siings is subject to certain hazarde that
cannot be met by mechanical means but only by the
exercise oi ineiiigence, care, and common sense. It 1§
thercfore essenual (o have personnel involved in the
use and operation of equipment who are competent,
careful, physically and mentally qualified, and trained
in the safe opcration of the equipment and the handling
of the loads. Serious hazards are overloading, dropping
or slipping of the load caused by improper hitching
or slinging, obstructing the free passage of the load,
and using equipment for a purpose for which it was
not tended or designed.

The Standards Committee fully realizes the impor-

tance of r"rr‘ﬁnr*r decion ‘Fﬂr‘tnrr: MIRIIITTY @ 5o 1 mn

E llllllllllllllllllllllllllll LA EARRRARR L

sizes, and other limiting dimensions of wire rope or
chain and their tastenings sheaves,
and similar equipment covered by the Standard, all of
which are closely connected with safety Sizeg, strengths,
and similar criteria are dependent on many different
factors, often varving with the installation and nses
These factors depend on the condition of the equipment
or malterial; on the loads: on the acceleration or speed
of the ropes, chains, sheaves, sprockets, or drums; on
the type of attachunents; on the number. size. and
arrangement of sheaves or vihier pars; on environmentai
conditions causing corrosion or wear, and on many

cnrockaete Armime
Hr-l'l-l'-ll-l-l-l, "--I'"-.-IIII_!‘

8 arc m ihie dt_"n.'l;:l'up:ncnmi stage.
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variable factors that must be considered n each mdivid-
uai case. The ruies given in the Standard musi be
interpreted accordingly, and judgment used in determn-
ing their application.

Some of the provisions of this Standard require
compiiance with information found i manuais or oiher
documents supplied by the manufacturer with the equip-
meni. The informaiion mciudes recommendations, re-
quirements, and instructions (e.g., “the reeving shall
be checked fur comphiaince with the Tecomimen
of the manufacturer™).

Compliance with the provisions should not
the possibility of consulting a qualificd pers
is truc particularly when: the cquipmicnt
altered, repaired, or modificd; the manuals or documents

icd by the manul
or the manufacturer or a successor i1s no longer in
business and the manuals are no longer available.
However, the purpose of consulting a qualified person
shall not be to avoid contacting the manufacturer and
using the information supplied by the manufacturer.

The Standards Committee will be glad to receive
cnticisms of this Standard’ s requirements and sugges-
tions for its improvement, especially those based on
actual expenence n apphcation of the rules.

Suggestions for changes to the Standard should be
submitted to the Secretary of the B30 Commitee,
ASME. Three Park Avenue, New York, NY 100i6-
3990, and shouid be in accordance wiih ihe following
format:

{a) cite the specific paragraph designation of the
pertinent volume;

(h} indicate the sugegested change {(addition, deletion,
reviston, etc.):

{¢) briefly

j..':l
=
S
1"I:|
I_|_
I'I::

ate the reacon

suggested change,

:|.1nr'|'.r.'||."l‘.r.‘|.r"| chanoac tn maorp rhnn NNe nara.
P &'&.‘ [ E Lf RLF KN l_r

,_E,raph in the order that the paragraphs appear in the

vnlume

Tl R RN R R

The B30 Committee will consider each suggested
chanee 1n a nme]v manner n accordance with s

S~ L H = kg LLLL gL

proc cdures

Section I Scope

This Standard applies to the construction, installation,
operation, inspection, and mainenance of jacks; power-
operated cranes, monoralls, and crane runways; power-
operated and manuaily operaied demicks and  hoists,
lifting devices, hooks, and slings; and cableways.

[

2000 WW 0759670 0L205L7 0D WE

CABLEWAYS

This Standard does not apply to track and automotive

= g " "1 ) P, I P —
JaCks, taliway vl auiomobie WICCKINg Crancs, snipooarda

cranes, shipboard cargo-handling equipment, well-
I (| - L [ o e | e B e P e I
Uiy Jcliivhs, dRIp LWL, THEENIG BIRMESLS, LEUWR LAY

hoists, car or hargc pullers, conveyors, excavating cquip-

ment, of cquipment coming within the scope of the
following Commuttees: Al0, Al7, A%90, A92, All0,
InEaTA! n:r_ P N b R |
LyLvr, LV, Al L f.

Section Il: Purpose

This Standard 15 designed to:
(aj guard apgainsi and minmmLe mjury 0 WOIrKers,
and otherwise provide for the protection of life, limb,

i B

SCTiD TE 'm-;l.} |'rLL1ijiTEiTi{:|iﬁ.

— -

and propeiy by j
(h) provide direction to owners, emplovers, supervi-
sors, and others concemed with, or responsible tor, its

i

rl.

apphcation, and

(c) guide governments and other regulatory bodies
in the deveciopment, promulgation, and enforcement of
appropriale safety directives.

Section lli: Interpretations
TT .o - . e o m e e B [ Ty 9™ i
L I.“Jll lEL]l.l'::'-l, LIS L WP % 1 ¥y

interpretation of any r{:quircmcnt c}f the Standard. Ier—
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request sent to the Secretary of the B30 Committee,
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unamhlgumus. It is further rec:cmmmencled that the inquirer

submit hic request utihzing the following tormat

Subjeci: Ciie ine applicable paragraph number(s)
and provide a concise description.

Edition: Cite the appiicabie edinon of the pertinent
volume for which the interpretation 1s being
requesied,

Question: Phrase the question as a request for an

interpretation of a specific requirement suit-
able for general understanding and use, not
4s a request for approval ol a proprietary
design or situation. The myuirer may also
inciude any plans or drawings which are
necessary to explain the question; however,
I_IIC'!.- should not  contaiin aily  proj i'iéiﬂlj

names or information.
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ASME procedures provide for reconsideration of any
interpretation when or if additional information which
might affect an interpretation is available. Further,
persons aggrieved by an interpretation may appeal to
the cognizant ASME Committee or Subcommittee.
ASME does not “approve,” “certify,” “rate,” or “en-
dorse” any item, construction, proprietary device, or
activity.

(aj Effecrive Dare. The effective date of this voiume
for the purpose of defining new and existing installations
shall be 1 year afler its date of issuance.

(b) New Instaliarions. Construction, instailation, in-
spection, testing, maintenance, and operation of equip-
ment manufaciured and faciiities construcied after the
cffective date of this volume shall conform with the
mandatory requirements of this volume.

() Existing Instaflations. Inspection, westing, mainte-

Ll

o Nl o W e el Y L ..-'\-r Fu o i e s o i o eu me { [ —— e
Nl b, 1l PR LI FL LS bl R L Plall L] Qv L] Ll LIS
facilities constructed prior to the cffective date of this
\fﬁlllmil L5 .'I]1 e l'{l"l.n.i-'l- ot | lnnl;l‘"‘l 1EI U B T ar L W | 1.!..':I‘
Rl b 1% oFRIEAE] B RALFll% y Ld.d “FFI LL.-“I_II\..-* B Ml R Wb TFW QLILIE

the requirements of this volume.

It is not the intent of this volume to require retrofitting
ot exasting equipment. However, when an item 1< being
modified, its performance requirement shall be reviewed
relative to the current volume. It the pertormance ditffers
substantially, the need to meet the current requirement
shaii be evaiuated by a gualined person seiected by
the owner (user). Recommended changes shall be made
Dy (he owner (user) within i year.

Eg.r-*l'inn \V/- Mandatarvy and AL"“EEQ!",’ Rulae

Mandatory rules of this volume are charactenzed by
use of the word shall. If a provision is of an advisory
nature, 1t is indicated by use of the word should and
Is & recommendation 0 be considered, the advisability
of which depends on the facts in each situation.

Section VI: Metric Conversions

The values stated in US customary units are 1w be
regdarded ds the standard.
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CHAPTER 19-0
Scope, Definitions, and References

Section 19-0.1: Scope of B30.19

Within the generai scope defined in Section i of the
introduction, the scope of B30.19 applies 10 ali load
transpoirting, hoisiing, and iowering cabie-supporied sys-
tems operating on and supported from track cable(s).
This Standard does not apply to skyline systems, as
uscd in the logging industry, or slackline systems used
for excavating.

Section 19-0.2: Definitions

19-0.2.1 Types of Cableways

fued cableway. a cableway consisiing of fixed (non-

luffing) towers (masts) which support the track cable(s).

P N SR e Y

[FRRLY]

L

upper
carmage powered by inhaul and outhaul ropes to travel
[
!

limead lasl-e e P ey — e | | e .
104d DIOCKS arc Suppoiicd Oy a

Ry l‘l"'u;'l. ‘ll'lﬂul‘"-l.r mahlaf e T Fruws b am i 1:d%% | P .
PR LB Rl R LFOh il 1IN LIVFL L3 Ly RILL, LW WYl
and transport loads a distance between the towers (see
Fio 11
= a & g

luffing cableway: a cableway similar to a fixed ca-
bleway except the towers (masts) are not fixed, By the
use of powered luthng guys, the towers (masts) can
be feaned in either direchon transverse to the track
cable(s) span, providing a lateral movement of the load
piock (see Fig. 7).

parallel cableway: a cableway similar 1o a fixed ca-
bieway except the towers are supporied by wheeis
which are powered for lateral movement on paraliel
iracks (see Fig. 3).

radial cableway: a cableway which has a fixed (non-
luffing) tower and a tower supported by wheels powered
for travcl on a track which follows an arc at a radius

about the fixed tower (sce Fig. 4).
19-0.2.2 Generai

accessory. a secondary part or assembly of parts that
contnbuies w the overali funcuon and usefuiness of
the machine.

n

443 N
ACRIED DA 40_NAA
(o T LIl N Sy LY P W A g WL LY
A F A % K
WAYD
administrative or regulatory authority: governmental

agency. or the emplover in the absence of governmental
jurisdiction.

appointed.: assigned specific responsibiiities by the
employer or the employer’s representative.

auiftorized: approved by 4 duly constituicd administra-

tive or regulatory authority.

brake: a device, other than a motor, used for retarding
or stopping motion by means of frniction or power.

button line:

a rope suspended between the top of

travare ta nncitian tha el
RS T Al wr LA AL I

tha rahlawaw
=N T Lo [ L5 LIwFrLl BEE s

L T Bl A L e .:'

predetermined locations as the trolley moves longitudi

nally along the track cable, The button line ig normally

above and clear of the track cables. The buttons attached
to the button line are of varying <izes to permit some
of the slack cammers to pass by while stopping the
carrier designated for that location.

arl Ararmarc At
Lty % il 1 EA-E .3 LAL

cab: a housing provided for the operator in which
the cableway controls are contained.

cableway: a device used for hoisung, lowering, and
transporting 1oads witinn a prescribed paih, fongiiudi-
nally and laterally. The load block (upper) travels on

s

i o A ] LN T.E Y . |.n..-\.-..:....-\. e g wal .. ——
el 'Ul..l'l..r AL -l’..lj._r E‘lj.‘!ﬁ el LICL ¥ IIIE .“ll,ﬂl.lll [(TIRLY B Lile Al e
!

v
upported on fixed or movablc towers (masts) or other
|

- L ] s

carrtage (trofley): a framework that travels by its

EI"‘H-'I".llrﬂ-E“ f\'l'l'l"-l"\lL"‘i s "h.l:l 'ri:l.l"‘l." Clt | Inllr-l."\. ﬂ“.l"l ;I"\.l"'l-l1
e R L == B LN N Ly AL L e e e R BRI Wl

upper load block.

designated: a person selected or assigned by the em-
ployer or the employer’s representative as being compe-
tent tn perform specific duties,

destgner (original):  the qlmhﬁﬁd Nerson Or nersons
designated to design the components of a cableway
for a given set of circumstances relating to but not
hmited o capacity, span, height. and terrain (aiso, sce
manufacturer).

Previous page is blank.
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desioner (other than original). the qualified person
or persons designated to modify the design or arrange-
ment of an existing cableway to a new set of circum-
stances.

the ratio of nominal breaking
inad.

design factor. rope:

strength to working
drift: the act of puiiing or pushing ihe fower foad
block or load horizontally by means of an external force.

the cylindricai member around winch a rope
which power 1s transmitted to

drum:
is wound and through
the ropes.

. - | ! =zl sl et

‘[{‘L'f}.\"l.-' .,\'HI'H}'II | WKL H .FH"HI.'J,I'. d IlJldLIIIL Lj'lllll._ll e
1
1

with curved end flanges used for

ol i (N als ] il‘r
1 "LIEI |‘~.]ka cuieu CI.UULI-L 1L3

ncaiis

<

tension applied to the nonloaded end.

R Y e A I n wvartisanl cvmmnrt cftraotors rovorl
FLELACE EUSFVET [ FRLLLw Fa el [ ¥ P s  hd

o d LR ut"i'”‘""‘ b EE ey Y
or counterweighted for stability, whose purpose is to
anart tha traslk Aahla and ameratineg ronae The haad

|._1 ut_r*lf‘..'l L LI s L L% 1% 'h.“'l_,l'l LELJ B \.'IJ‘_I“LJ.I .I:._| L ] 'u'l_-"\-'l.r- & N LR

the tower located closest to the load hoist
thaul ho

tower 1s

and inhanl_nn 11
BAL BLe [ B R RS R s el I-I—P"-'l

inhaul-outhaul (rope): the rope system that pulls the
toward the head tower (nhaul), or

and load away from the head tower

trolley and load
pulls the trolley
(onthanl)

inhaul-outhau! hoist (trolley hoist):  a hoist having two
drums. one of which winds on rope whiie the other
drum simultaneously unwinds rope; or a single drum
hoist from which ihe rope winds on one end while
the 1ope unwinds from the other drum f:ncl (see Figs.

o - I R el O U I M A DM mMover
J, O, and 7)), 1nge Nolst 05 pOwerca oy da 1.1 mc Mmover.
luzy guy: fixed length member(s) of rope which pre

vents luffing the tower(s) (mast) beyond the distance
established by the luffing hoist (a safety device).

load block, lower:

C‘I"‘Ilﬂ AL n
v W e

the assembly of hook or shackle,
hy the

frame sucnended

]
|.:"|.|r'|'|..'r—‘-| mi '.]FH‘"'
.\_'IIlI.'l_-I..‘ I'I.l_l A E RS I-'- lll-'i—"!-

hoisting rope.

load block,
frame from which the hoisting rope suspends the lower
load block. The hlock mav bhe an ntegral part of the
trolley or suspended from the trolley.

upper: the assembly of sheaves, pins, and

load hoist: 4 hoist drum and rope reeving syslem
used for hoisting and lowenng loads.

load, maxinuun destgn: the forces in a particular com-
ponent of the cableway rcsulting from the loading
condition rhar causes the highest siress in ihat com-
ponent.

=z

=
=

CABLEWAYS

load ratings: working load rating in pounds (kilo-
grams) or tons established by the designer.

foaud, working: ihe external load appiiéd (0 ihe
bleway lower luad block, including the weight of load

attaching equipment such as shackles, slings, etc.

fuffing. the tlting of the cablew
movement of the ioad
line of the cableway,

ay towers to achifw:

_. e

e ki - £ 3 -~
Crsc W ndc

Llsals $eans
LGB LEaAllay

luffing hoisi;  the hoist drum and rope recving system
used for luffing a cablcway tower (mast) (sec Fig. §).

manufacturer: a firm that produces fabricated or as

- L-.I ¥ | e e e n.'r I'I-'\n ﬂr'lLI]n"lIlJi'll.' l'\ﬂ. I l=Tadaal=-2ab i ;'I"I.
LIl FEd "‘IL-E':I:IIL'L-J.JI.."!I LN DL 'LT.-I.UI'L-\"'l-I.J'r LA L s L 'i—.lll"l- ek AWK
cludc. but are not limited to, towers, ropes, track cable,
ta II s ﬁ;l:‘tl'.f" ".il"l.."'l Iﬁ"l.l"‘l I"l]l""l..l""' [y
Ly .'II -','* L I I Y LALLSE [ AL ALY ] LI L LT

an auxiliary rope suspended between

C.‘;lb!i—.‘!!";‘.}l tn 1niprl'n1ih‘-n'r|1..-' cunnort

electric power cables or other cables. The messenger
ahnve

messenger line:

tha toware of the

(AL -

line 1 n.nn‘n::llu at the very lnn of the [Owers,

B mnw

and clear of the hutton |1HF'!

operating ropes:  wire ropes attached to a hoist for
the purpose of pulling or hiting.

overhaul: the action of pulling on a rope or ser of
falls to remove siack and unwind the rope from the
hoist drum.
pirch diameier;  ihe diameicr of a shieave or rope druim
measured at the center hne of the rope.

. N L I | R F . -~ ol
qu““jit’.’{l }H'F MAFL, a EJ‘L-IC'&-UI[ wWilLr, LJ'J' I_JU;'_'I-.'BL.-..}"!-I TS I |
rccognized degree in an applicable field, or certificate of
gy Wppe—— ..-l-nn..—l-:nr_ll ot ] l!liﬂlﬁ lL"l.l|.| Fa L T =" l"l.r"‘ll.ln L’ﬂnll.‘lﬂ:‘[l‘l.ﬂ
b,.” LA IV IIEELD 1Lullu|]lb‘ Lri ﬂlll.r.’ 1..'-}' B M L DB F e IR BE? TR N Toil T g
training, and experience, has successfully demonstrated
the ability to solve or resclve problemg relating to the

subject matter and work.

cified.

refere to wire rone unless otherwice spect

1
v p n ok we Rt Ly [ —_—— - = T 2=

rotation-resistant rope: 4 wire rope consishing ot a
layer of strand laid n one direchion covered by a layer
of strand laid in the opposite direction. This has the
eftect of counteracting torque and reducing the tendency
of the finished rope to rotate.

shalf: indicates that the rule is mandatory and must
be followed.
should: indicates that the rule 1s a recommendation,

the advisabiiity of which depends on ihe {acts m eacn
situdtion.
stack cuarrier.  a device ihai iravels on the track cabie
to support the operating ropes when they are slack.
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The two drums are geared to turn together, spooting off one drum while spooling on the other,

FIG. 8 LUFFING HOIST UNIT
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tail tower {mast): a vertical support structure, guyed ANSI/AWS D1.1-92. Structural Welding Code — Steel'
or counterweighted tor stability, the purpose of which Publisher; American Welding Society (AWS), 550 NW
1S to support the track cable and operating ropes. The Le Jeune Road. Miami. FL 33138

tall tower is the tower located furthest from the ioad

hoist and inhaul-outhaul hoist. ASME B30.10-1999, Hooks'

Publisher: The American Society of Mechanical Engi-
neers (ASME International), Three Park Avenue,

L e o T e . .1

Law Drive, P. O. Box 2350, Fairfield, NJ 07007

thrust track:;  as suppuit for a traveling tower, a raii(s)

designed and constructed to withstand the horizontal

and vertical resultant cableway forces perpendicular to

the direction of tower travel,

2240 b, ANSI A10.28-1990, Safety Requirements for Work
Platforms Suspended From Cranes or Derricks

ANSI A14.3-1992, Safety Requirements for Fixed

ton, long:

ton, short: 2000 1h

track cable: 1he rope(s). spanning between the towers, Ladders

that supporns the troliey, fvad biocks, siack carriers, ANSI Z26.1-1990, Sarety Code for Safery Giazing
and load. Marterial for Glazing Motor Vehicles Operating on
trofley: a carriage traveling on the track cable from S L b

which the load blocks are supported. The trolley s Publisher: American National Standards Institute
pulled along the track cable by the inhaul-outhaul rope. (ANSI), 11 West 42nd Street, New York, NY 10036
twa-blocking:  the condiion in which the lower load ANSI/NEMA ICS 3.1G8R, Indugtnal E}rg[gmgl

block or hook assembly comes in contact with the Publisher: National Electrical Manufacturers Association

upper load block. AT A

% T Wl ol 1™l DNa._ _a e taTATAY
UNCIVIA L, UV INOn 1 /i o

™w._._.1.._. TFa
UL, DWUBN YL, YA LooU>

Section 19-0.3: References

The fClllDWi[lg 1s a hist ot pllhliC:i[’innH“ referenced 1n ' May also be obtaned from Amecrican MNational Standards Institute
this Standard (ANSIL ] West 42nd Streel. New York. NY 0036,

d=



STD.ASME B30.19-ENGL 2000

Section 19-1.1: Load Ratings

19-1.1.1 Basis. Load ratings arc dependent on such
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strength, and hoist(s) rating(s).

13-1.1.2 Load Rating Chart

fay A duraoie rating chait wiih legible leiiers and
figures shall be provided. The chart shall be attached
to cach tower and also in a location accessible to the
operator, The data and information provided on these
charts shall include, but not be limited to, the following:
{1} manufacturer’s model and scrial number of
the cableway (if applicable);
2} the designer’s approved spans for the cableway
and corresponding load ratings;

I'I-';.l 1hi‘- m:vlmnm Iﬂlﬂl"rfl"l .|"‘1+-' sl a5 LAk 3 2l l.lrll'!-:ur-.-\.
=" F GEbh mddmil aEdREtinEd SHiEU U e aiidsl U vl

the load ratings are based,;
I'r..-'_'"l 'II"'I-IJ- r.r:lnlnrprl nartg 'F.I""I. lrwvor livnd hlanlk raavino
uuuuu [ ARV LA AU UIVCR v iR,

including the size and type of rope;

1"5} ﬂ"l_lf_* 515’3 w the tracl

o L2 & LE A L Y

cables and trolley (inhaul and outhaul) cable shall be
shown either on the rating chart or in the operating
manual;

(6) for luthng cableways, the <ize and tvpe of
ropes and reeving shall be shown either on the rating
chart or in the operating manual.

(h) The load ratings shall include all permissible
locanons of operation of the lower load block:

(/) throughout the longitudinai iength of the span;

(2) throughout the transverse luffed positions for
the span.

and tvne of rone uced
and type ol rope used |

Section 19-1.2: Design and iianufacture

19.1.2 1
(a) Cableways shall be constructed to support all

(sanaral

g

RN R

loads 1mnnu=r1 on all :“ﬂhlr:-umv components el

Ay
towers, hnmu. carnages, ropes, and blocks when han-
dling loads not exceeding the manufacturer’s load
ngs with recommended reeving

(h Welding of main load and gefjnndgr}- laad car.
rving members shall conform o

practices of ANSIVAWS D1 |

the recommended

B 0759670 0b205719

Jic e

R 19-1
Characteristics
(r) The degion of cablewave ic uni that aach

- e w c “Illq“

new installation of the cableway usually will vary the
lnad ratings and companent stregces due to the aeometnie

B b"""u"lll

"“JU 4

varations of span Iength and guy angles required for
its use Therefore, each installation shall be redesigned
in detail by a quahhed person. Load rating shall be
established after an analvsis of component stresses,
anchorage loads. and foundation loads. For this volume,
B30.19, the designer (original) will be that qualified
person who originaily designs the cableway for its
original installation, and the designer (other than origi-
nai) wiii be that quaiified person who adapts the
cableway to a different geometric pattern and establishes
the load rating.

5 ratings and operations.

= I

yWwer (mast) sii iufied, or moving,
and whether guyed or counterweighted, shall have a
stability about the critical tipping point of the base at
least 50% greater than the maximum tipping moment
which could occur when the cableway is operated
within any range of the manufacturer’s specified load

ratings.

ruciures, nxed,

{c) When operating ropes sag to a point where they
constitute an interference or prﬂaen[ a contact hEl?.’.-ilI'El

+n pprf_nnn.&t .d-nun-nn-npni

R L%l

T .I""I"i"i
l.rl.ll_ljl.nll AL RF Rl R

number of slack carriers shal
the

r'l‘l
Ll

'E'TB-

interference or hazard

pins or bDIIs which provide a rotating or swiveling
action within an accembly,

19-1.2 3 Foundatians
(@) Foundation design loadings shall be provided by

the P"lhlP'LL-‘::IU .—"Im:.mm*-r

(b) The loads shall include, but not necessarily be
1nn.-"l

Ry FRE ]

Limatad Loy, the maximum total dand laad nlus liva

---------- t. L T s

reactions that will be created on all foundations under

any load or combination of loads that may occur ag
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a result of the designer’s ratings. These foundation
joadings shall inciude both vertical and horizoniai reac-
tions from the wwers, wire 1ope anchorages, and hoists.

Section 19-1.3: Construction and Erection

19-1.3.1 Foundations, Anchors, and Guys

(a}) Beanng foundations shall be constructed to resist
1509% of the maximum design loading.

(k) Guy anchors shall be constructed to resist 150%
of the maximum design loads. These loads shall include

LT '1.."'1!"';‘1";1"\“ r'ﬁ'_ ]ﬂ*’::‘“ﬂ.n l’l‘l'll:. tis IllFHﬂ'l"l mnr .I"li'hl:lr' 11_\.":I|'"I'-'.'
xhid y v Ll e e e = T e B A

out of the plane of the cableway. Guy ropes shall have

LEEAdmLEES eSS e L ou

f
!'.,

L W
1 (AL

in contact with the earth or in water, the design factor
chould he doubled.

19-1.2.2 Riagaing and Reeving

(a) Socketing shall be done in a manner specified
by the rope or fitting manufacturer or a qualihed person

(b) No less than two full wraps of rope shall remain
on any drum when the lower load block is in the
extreme low position or luthing falls are at their maxi-
mum extended length.

(¢) The drum end of rope shall be anchored to the
drum by an arrangement specified by the cableway or
rope manutacturer, the designer, or a quahhed person.

(d) Eyes shall be made as recommended by the rope,
cableway, or htting manutacturer or a quahhed person.
Rope thimbles should be used in the eyes.

(e) Wire rope clips shall be drop-torged steel of
the single saddle (U/-bolt) or double saddle type chp.
Malleahle cast ron chips shall not be used. For spacing,
number of clips, and torque values. refer to the clip
manufacturer's recommendation. Wire rope ciips
attached with U-bolts shall have the U-bolt over the
dead end of the rope and the five rope resiing in tne
clip saddle. Chps shall be ughiened evenly tw the
recommended torque. After the mnal load 15 apphed
w the rope, the chip nuts shall be retightened o the
recommended torque to compensate for any decrease
in rope diameter caused by the load. Rope clip nuis
should be retightened penodically to compensate for
any further decrcase in rope diamcter during usage.

(f} Swaged, compressed, wedge-socket, or other type
fittings shall be applied as recomimended by the rope,

cableway, or fitting manufacturer or a quahfied person,

CABLEWAYS

() Il & lvad 15 supported by more than one part of
rope, ithe tension in ihe paris shall be equalized.

(h) If the wrack cable(s) is supported by saddles,
the saddie radius, rope groove, rope lubrication, and
inspection provisions shall conform to the recommenda-
uons of the rope, saddie, or cabieway manufaciurer,
the designer, or a gualified person,

(i) Any rigging or reeving uniized o auach the
track cable(s) to the anchorage shall be proportioned
[0 sigiically resist ine nominai rope break sirengii of
the track cable(s).

al All rarnac ch
67 Juii AU on
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fon to withstand the maximum rated loa
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(b) All nonoperating ropes such as guy ropes and
messenger and button lines shall have a minimum
design factor of 3,

(c) The track cable(s) shall have a minimum design
factor of 3.

(d) All operating ropes such as load ropes, trolley
{inhaul-outhaul) ropes, and lufhng tackle ropes shall
have a minimum design factor of 3.5, except for rotation

...........

factor ol 3

MOTE: The rope size and construction as defined above cshall be
determincd on the basis ol rope loads resulting from the designer/
manulacturer’s ratings, approved ceving, and  published  momimal
breaking strength of new rope under static conditions. Ropes of
material other than siee! may be used only in accordance with the
designer s recommendations.

{e) All operating ropes shall be of sufficient length
to permit the entire range of movement specified for
the application and leave at least two full wraps of
rope on the drum at all times.

15-1.3.4 Sheaves

(a) Sheave grooves shall be free from surface defects
wiich couid cause rope damage. The cross-sectionai
radius at the bottom of the groove should be such as
0 furm a ciose-fiiting saddie for the size of rope used.
The sides of the groove shall be tapered outward and
rounded at the rim to facilitate entrance of the rope
into the groove. I'lange rims shall run true about the
axis of rotation.

(&) Sheaves carrying ropes which can be momentarily
unioaded shall be provided with close-fitting guards or
other devices to guide the rope back into the groove
when the load is applied agam.

s
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equipped with close-htting guards that will mimimize
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the ropes.
e} All running shcaves shall be equipped with means
for lubrication. Permancntly lubricaied, scaled, and/or
shielded bearings are acceptable,
(fi Load hoist sheaves shali have piich diameiers
no less than 18 umes the nominal diameter of the rope.
(g} Except for load hoist sheaves, other operating
sheaves shall have pitch diameters no less than 16

timcs the nominal diameter of

1—|-

the rope.

(a) The main ]nad hoist, inhaul-outhaul, {lrld luffing
it shall has

E T

.I'-I'I'I'|“'l L ot

hois

L

= |'1 o f ey vl
e RAWLARON Ll

I& 4 LAk L
brake and structural compctcnce for the work intended

!.:I

and shall be securely anchored to prevent displacement
due to the IH'I]I!DSEd loads.
i'r;"ii Thﬂ' I"I"'HI"III"l"'IlII"‘F"I l"illl"ﬁ.l"\..ﬂ 'i‘ viirare oo oroona e ese]
RE SR EEA R DRLEIRELFRE luu !lvi“l_,ll.,:l L W] |'I...i|.l"'|.,_.- I\_.-'I.,iu[[l._.-u
on the drum of the inhaul-outhaul hoist shall be:
i"“ g minimum of & wranc ta acenra thara ic nn
§ 2wm mEdLiEREEYLEEEN WrE Py WY MW e WLl B LIV

slippage when an endless rope-type trolley arrangement
18 used (see Fige 5 and T);

(2) a mimmum of 3 wraps shall apply when each
end of the inhanl-outhaul rope ic applied to the drum
tsee kg, 6).

(¢} Hoists shall be marked with the following identi-
hcatons:

(1) load rating

(2) drumis) barrel
diameters

(1) rope si1ze(s)

(4) rope speed

(5) rated power supply

(d) Welding shall conform to the recommended prac-
nees ot ANSHVAWS Did 3

(e) Each drum end of the rope sha
clampis}) or socket

diameter, length, and flange

Il be fixed to the

Aarran gi-"-' rmant

f_iT't_II'I"! h"l. nrovidina a

of e =L A s s s e o L U ol e L L= L LS r‘lu'lulllb i
pull-out strength equal to or greater than the working
load based

on the de<ign tactor ot the rope.

(f} Drum flanges shall extend a minimum of % in.
(13 mm)} over the top laver of rope.

(g) Load hoist, luffing, and inhaul-outhaul drums
chall nrnu:‘lf' a nmh diameter on the firct 1—m-ar of no

A R LT

less than 18 times the nominal diameter of the rope.
(l1) Rrakec

(/) Each drum shall be equipped with braking

nower having a torque rating not lese than 180G of
the maximum rated ln-n:‘ load pull at each rope layer

on the drum

17
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(<) ‘e actualed Lrakes naving no contin-
uous mechanical Imkage between the actuating and

l'\l"-l‘ll.-'lnrt W L Ty

UIARIE nicaiiy dic i..IQE-d o7 l..d.._JIIl.lU‘lllllﬁ| IUdUh, dil dulo-
matic mcans shall be provided to prevent the load from

falling in thc cvent of loss of brake actuating power.

(3) When a hoist is to be operated from a remote
location, a self-setting brake shall be provided to Stop
and prevent drum rotation in the event of power faiiure.
This requirement does not apply to hoists where brakes
arc manuaily applied through mechanical tinkages and
the opcrator is at the control position.

(4) Foot operated brakes shaii be constructed so
that the operator's foot will not easily slip off the
pedal.

(2) Inhaul-outhaul and single drum luffing hoist
brakes shaii have hoiding power in both directions to
prevent movement of the drum. The brake shall be
Capabic oi bemng set in the hoiding position and re-
maining so without attention on the part of the operator.

(6) Brakes and ciutches shail be provided with
adjustments where necessary to compensate for wear
and W maniain €nsion in springs where used.

19-1.23.6 Guards for Moving Parts. E.?ipﬂbﬂd

mnumn narts cuch acg :hp-:nm-: rongs. oaare and nrni
l_l' Ly b g ¥ |.|.II.'|.I. l.a'llfJ

ecting kf*w. that might constitute a hazard
Erd[lﬂL conditions shall be cuarded

o e

under op-

10 1 "J-'l il ~mad LI.....L —— el 0 I __ 1 M "

o - RUau NTUUR aliu Lowel LOoad DIUCK
Assernhly

(wj The ussembiy shail be of sufficient weight to

overhaul the lvad hook from the highest hook position
ocated in any place withun ihe span when ine maximum
number of reeved parts of load rope aie in use.

(b) Skid-resistant footwaiks with handrail should he
provided for maintenance and inspection. In areas where
waikways dre not practical, iadders and handhoids shall
be provided.

(c} Contact surtaces <hall he nrnu_j.n_a on the lower
structure of the upper load block and on the upper
structure of the lower load block These surfaces chall
be the first to make contact in case of two-hlocking.

Contact between these surfaces serves to minimize
damage 10 sheaves or frames.

(d) The lower load block shall be labeled with its
rated load (rated capacity) and weight

|Ir.|"|1 nﬂ"‘tﬂ l'L\.'Il"'h.ﬂ‘I' Ll..-"!.nl.rn nL.ﬂ.II L

1L ur.r\_-ll LLED R FEAN IRRLF AP ™ LIS l.,_ 5._..!,_,||._,||I_,II_.F|:I._L WILll I.;,l,l_l‘_,-l_ll;._.b

to bnidge the throat opening, except when th-. latch

"innlur- ihnn m-"l].-*na tha oo n’F tha hanl .nq.n.-n. o4 .
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Carriage

a) Construction shall be such that, without the inten-
tional removal of parts, the carmages cannot nadver-
tently become disengaged from the track ropes.

(b) Skid-resistant footwalks with handrail should be
provided for maintenance and inspection access. In
arcas where walkways are not practical, ladders and
handholds shall be provided.

(c) Contact surfaces shall be provided so when carri-
ers and carriage contact cach other, no damage is

-5 N e
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sheaves, or rope.
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19-1.3.9 Assembly (Construction) Procedure
(a) Prior to the start of assembly, a procedure for
the construction of a cableway shall be established by
a qualined person(s). The procedure shaii consist of
procedural drawings, design of special handling equip-
ment, and descriptive information as necessary, and
shall include, but not be lhimited to:
({) tower {mast) erecton
(2) rope erection and tensioning
(1) trolley erection
(4} slack camer erachon
(b} Dismanthng weedu
vided, similar to those requirements for assembly [see
)

(removal) procedures shall be pro-

(a) above].

an 19
Bad™ | anda

(a) Al cabs and enclosures should be constructed
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operator’'s station from the wcather.

L |

(b) The vperaionr’s comparimeni shall provide visibil-
ity of load block movement, tower travel track, and
R R I S S SUNRNET ) PRE N | IR [
HEAU (WWLUTL dd Tdl d3 SIEHL TALLZC IS PUad Ui, Sl Willhuuwa
shall contain safcty glazing material. Where the operator
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bleway, the optical deviation and visibility distortion
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af tha
of Section 5.15 (Test 15) of ANSI Z26.1.

(c) Walkways and platforms shall bc constructed
using skid-resistant matcnals.

(d) Access steps, ladders, and handholds shall be
provided 1o the operaior’s cab and machinery areas.
(¢) Platforms shall be provided with handrails.

(f) Engine exhaust gases shall be piped to the outside
of the cab and machinery enclosures and discharged
in a direction away from the enciosed areas. All exhaust
pipes shall be guarded or insulated o prevent contact

oo

CABLEWAYS

with personnel in areas where personnel perform their
normal operating and maintenance duties.

19-1.2.11 Controls

(a) General

(1) At the operator’s station, all controls used
during the normal operating cycle shall be located
within reach of the operator. Controls shall have means
for holding in the neutral position, without the use
of positive latches. Remote-operated cableways chall
function so that, it the control signal for any cableway
motion becomes ineffective, that cableway motion
shall stop.

{2) Electric motor-operated cablewayg chall be pro-
vided with a device that will disconnect all motors
from the line on failure of power and will not permit
any motor to be restarted until the controller handle
1< hronght to the off position, or a reset swilch or
button 1s operated. A selt-setting brake shall be provided
to prevent drum rotation in the event of power failure.
Provision shall be made for controiied lowering of
the load.

(3) If electric motor-operated cableways are capa-
ble of overspeeding the power plant on overhauling
regenerative ioads, they shail be provided with
overspeed protectioin.

(b) Power Fiant Controis. Controis for operating the
power plant shall be within reach of the operator and
shall inciude, where applicabie:

(/) means 1o start and stop, with provision to lock
in the SWp posIton,

(2) means o control speed of intemal combustion
engines,

(3) means 1o stop diesel engines under emergency
condiiions;

(4} means for shifting selective (ransmission.

(c) Controi Forces and Movements. Under normal
operation:

(i} forces to operate controis shall not be greater
than 35 1b (133 N) on hand levers, and not greater
than 50 ib (255 N) or iess than 8 ib (36 N) on foot
pedals; and

(2) travel distance on hand levers shall not be
greater than i4 in. (3535 mm) from neutral position on
two-way levers, and not greater than 24 . (610 mimn)
on one-way levers. Travel distance on fool pedais shail
not be greater than 10 in. (230 mm).

(d} Engine Clutch. All cableways with a direct me-
chanical or hydrodynamic drive (such as torgue con-
verter or fiuid coupiing) o any operating funcuon shaii
be provided with a clutch or other means for disengaging
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CAR! FWAYS
power. The control <hall
operator’'s station.

(e Flectric Drive Cantrol Panels 0
conform to ANSI/NEMA ICS 3, Part !CS 34

{f) Resistors

(1) Resistors and connectors shall be of corrosion-

resistant material, protected or enclosed with provision
for adequate ventilation and installed to minimize the
accumulation of combustible matter.

2) Resistor units shall be supported to minimize
vibration.

he within

19-1.3.12 Monitoring Devices. On cableway in-

et ]” il'lnnl:' urh.nn:l tha tail travor ..4 hanl ki~
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are not visible to the operator, the fc}llnwmg monitoring
devices chall bhe uged. The devicec chall he wvicihle to
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the operator at his control station.
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respect to the head and tail tower.
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or lateral displacement of the hoo
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have devices to mdmate the relative skew
twao towaearg,

(=

etween the
(e) See Fig. 9 for signaling.

19-1.2.13 Traveling Towers

(a) Audible travel signals shall be automatically and
continuously activated when the tower(s) is in motion.
(b) Ladders or stairs shall be provided for access

to areas of operation and requiring maintenance. Ladders
shall conform to ANSI Al14.3,

(c) Runway Track and Trucks
(1) Tower trucks shall be equipped with sweeps

I‘I'l"t" J."l'\l'F..:I FI fos 0 i Fewry r\.'F'. thna eosl R R [ gy
IIIIII RS | I"-_l LAl RN RWFRF Pl LR Bl chling I..FI LJJL-L-I. it i1 LrNiL
of the leading wheels in either direction.
I'l-'-.-"ll I:"I-"ﬁnl."'d.r'l I'-r"llr'-L' 'lIIl"'Iu'l.i'lIi."- chaall bl ES#emd th sarly Al
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guards.
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they shall have smooth joints.

(%) Rails should be level straight, and properly

spaced for the tower trucks in accordance with the
manufacturer’s recommendations. Where curves or
grades are required, they shall be designed for the
installation and meet the requirements of the vertical
and horizontal torces apphed.

(6) Rails shall be attached to the supporting surface
in @ manner 1o resist both horizontal and vertical loads.

(7) If the tower receives electrical power from an
ouiside source, the raiis shali be eiectricaiiy grounded.

(8) The ends of all tracks shall be equipped with
stops o bumpers {(buffers) designed 0 minimize the
possibility of derailment.

f{JL
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and tail towers shal
have devices to indicate the relative skew between two
towers.

(10) Truck motors shall be equipped with automatic
spring set, electrnically released brakes. Brakes shall
have a torque rating equal to the full load motor torque
and have provision for manual release.

(11} Provisions shall be made to prevent traveling
towers from rolling on the track due to high winds.

(/2) The track and support system shaii be designed
to Iimit detiimental dynamic oscillations.

i".il' 21 Clhoeeld s
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required, it shall installcd in accordance with the
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and ngging the cableway ropes.

1'“ 1 1‘ 1.&_ Airde -l'.n. Auviatinn

O N g Favwisdasliwon

(a) Aviation authorities should be consulted regard-
iIng the placement of cableway installations,

(b) When reguired, aviation lighting. signals. and
notification shall be placed and maintained.

13-1.3.15 Personai Protection (Ropes)
{aj Moving ropes shall be barncaded in arcas where
P’CTSD"E have access.
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warning persons of their Iﬂcatit:n if located arcas
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HAPTER 19-.
Inenection Tectina. and Maintananeca
--I'rv---viu, - ------a' - ERE FWEAEELF W EWEE WY
SEE!E{_‘I" 19 21 |n¢nnr~'l_'!g!'! ferl clarl ﬂ-urﬁnrc Ar enaning and Aanarntisne bo o menssmed
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_ slack rope interferences;
19'2-1-1 lnﬁpﬁﬂ'““ CIas's'flcatlu" i b |'|.r= towere {mact YV ehall ha livffad ta tha manvisna e
‘ o _ o S y L e PO iDLy Soido O dunCd W0 aniC Marimuim
fa) gl inspection., Frior 1o mmnal use, all new, to assure proper power, hrake. and mﬂ.nlu}ring device
reinstalled, aliered. or modified cableways shall be operation;
inspecled by a designated person 1o verify compliance (i} correct operation of aids to aviatio daily;
\ll'll{}l I-t]]h yl]jull]ﬂ and Lht" m'a"L'IfﬂC[urErl‘S ﬂr dESiEnEr‘S flll \.f'l-!."1|‘].] Iﬂl."l'l.i'l.l'"i‘lﬂﬂ n.'F i"lﬂ"ﬁl.l:l. - Tmaatlastelalatals nnrll T oy My
] a = W4 Y ioua HiapeleuiUin Ui vdoiic wiininagaions and auacii-
CQUIITIMECINS. ments for slippage or loose connection material —

(b) Inspection procedure for cableways is divided
Inio iwo generai classifications based upon the intervais
at which inspectuion should be performed. The intervals
i turn ihe crivcai
ableway and the degree of exposure

are dependeni upon ihe naiure of
components of the ca

R T T A~a _l—-d-\-—lﬂ‘_ll-—l. et ] - Vo= . T - ... - S |
L0 WA, aciicniaoradan, Oor manunciion. 1 ng iwo EvlCidl

classihcations are herein dcmgnatcd as frfqufnr and
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as defined below:
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tervals;
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or as specifically recommended by the manufacturer

or designer.

19-2.1.2 Frequent Inspection. Items such as the
following shall be inspected at intervals as defined in
para. 19-2.1.1(tb)} 1). or as specifically indicated by the
manufacturer or designer, inciuding observation during
operations for any deficiencies which might appear
petween inspectons. Any deficiencies, such as those
listed, shall be carefully examined, and a determination
stiadl e made as 0 wheiher ihey constitute a hazard:

(a) all conirol mechanisms for maladjustment in-
werfering wiih proper operaiion — daiiy. when used:

(H) all control mechanisms for excessive wear of
components and contaminaton by lubricants or other
forergn matter;

(¢) all safety devices for malfunction:

(dd} hooks and latches for deformation, chemical dam-
age. cracks. and wear. Refer to ASME B30 1)

(¢) rope reeving in compliance with the plans and
speciications:

(f) electrical apparatus for malfunctioning and signs

of excess detenioranon | dirt, and mosture accumulation:
DeasvriAane na

L L% T LWPhd t.rl'l.-l

weekly/monthly;
(k) tracks for ohstruction;
{{) communication systems.

19-2.1.3 Periodic lnspﬂﬁtim‘l CDII1[J]EIt: inspec-

e — bk wls s ragy I _.l' ———
(TAL T e \.uumwa_y snaill o PEir uv:u ai 1nicivais
as defined in para. 2.1.1{b)X2). Cnndltmm such as
I'hn el l:rtn.ﬂ' £y u.ql 1!1.-1 nunrﬁlnn .rlI T U .
LR R Ty . TRl WILLERL E Libe A LR E IRy 1;.|.l|.'l..,.iI -“ LI-L-I.L-I Biniaurwri
shall be made as to whether they constitute a hazard.
Thntﬂ lntn.r-'hr"hn.nu. rh-']" 1nr‘|\ur:fr_1 tha ranmiramante  ~AF
'_" L L I'l.-LII.III.l..-IIIL.'llLJ irl
para. 19-2.1.2,in addition to items such as the following
{a) cabhlewav ctructural m re inclivdime raile far
[ Tt el P Nt J’ eF Rl ‘-""-"‘-"-"l L] II'E-‘IIIW!\.T‘. Illvluulllh DEdn iy 1570

deformation. cracks, or corroded members;

{b) structural fasteners for tightness;

{c) sheaves and drums for cracked or worm surfaces:

(d) pins, bearings, shafts, gears, rollers, and locking
devices for wear, cracks, and distortion:

(e) brake and clutch system parts, linings, pawls,
and ratchets for excessive wear:

(f) monitoring and limiting devices over their full

range for any urgniﬁran INACCUracies:

SETL 18 = a .

(g) power plants for improper performance or non-
:_*r_‘nmpli:_mce with ﬂnnlwﬁhlp menr ctandarde:

'rFHI “1—"1.

(h) anchoring devices and structures for damage,

INNWARrran h"d move r"l"lr‘*ﬂl'

Or COrTosion,

19-2.1.4 Cableways Not in Regular Use. A
cableway that has been idle for a period of one month
or more shall be given an inspection conforming to
the requirements of paras, 10.2.1.2 10.2.4.2(a)
before being retumed to service.

and

19-2.1.5 Inspection
chall ha mad
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Section 19-2.2: Testing
19-2.2.1 Oparatmnal Tests
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19-2.2.2 Load Test
(a) Pnor to imtial use:

(1) all new, re-installed. altered, or modified ca-
bleways shall be tested and inspected by or under the direc-
tion of a designated person. A written test report shall be
prepared by the designated person and piaced on fije.

(2) the test load shall not be less than the rated
the raied foad uniess

joad or more than 110% of

utherwise approved by the cableway manufacturer, de-
signer, or a qualificd persoi;
(7) the need for load testing of repaircd cabloways

L R LE R N
ay

l'l-l.i"l.."l h. I
TRILLELAS P Y

& ‘ﬁ

(8] rlllnlll::n A h R I"ll"lll-l i ot
€l Ii.il.!vl‘i-!.lI.Il‘l.a-ln.l F"l.-l-:l'l Il ChEIvd kil

. e dete
limited to the function(s) affected by the repair.
(b) The load test, if made, shall consist of
following operations as a minimum requirement,
(1) Hoist the carriage and test load a distance to
assure that the load is supported by the cableway and
held by the hoist brake(s).
(2) Transport the test load by means of the inhaul-

outhaul for the full span ranges.

i3] Tr-:nrpnr‘f the tect load Hll..' maeans of the |

|I—"-|r L I.FIFI

hoist for the full range of quﬁng with the trolley as

as practical.

the

ﬁﬁf‘r
R

~laves ta the cnan renter

Nt BT L LR L — - o moE e

(4) Transport the test load by means of the tower
travel drive the full length of the track in both directions
with the trolley as close to the span center as practical.
and stop

(5) Lower the carriage and test load,

and hold the load with the hrake(s).

Section 19-2.3: Maintenance

15-2.3.1 Freventive Maintenance

(@) A prevenlive mainlenance program should be
established based on the recommendations of the ca-
bleway manufacturer or designer, or a qualified person.

b
[

ENGL 2000
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(b) Replacement parts shall be at least equal to those
parts repiaced.

19-2.3.2 Maintenance Procedures
{a) Before major adjustments or repairs are started
nn A mhlﬂwnu the 'Fn”nwmﬂr nrf‘mlmnn': chall be taken,

as applicable.

(1} The
ble, luffed, traveled, or the trolley moved to cause the
leact interterence to ather contininng nperminn;.

(2) All controllers shall be at the off position.

(3} Mamn emergency he  npened
and locked in the apen position, except tor test purposes.

(4) Warning or out of order igns shall be nlaced
by appownted personnel.

(5) Consideration shall be given to nstalling spe-
ci1al devices such as clamping cables, rail stops. etc.,
to prevent movement of the cableway operating features.

(6) Atter adjustments or repairs have been made.
the cableway shall not be returned to service until all
guards have been reinstalied. special devices removed,
safety devices reactivated, and maintenance equipment
removed. Waming or out of order signs shalii be removed
by appointed personnel.

i:“J.hlEWEI_}f to he repaired <hall he, it Innﬂt‘.i—

or switch <hall

19-2.3.3 Adjustments and Hepairs
fa) Hazardons condinons disclosed by the inspection
requirement of Section 19-2.1 shall be corrected betore
operation of the cableway is resumed. except where a
qualified person determine$ that the cabieway may be
operated. Adjusiments and repairs shall be performed
by or under the direction of designaied persvnnet.
(b} Adjustments shall be maintained L0 assure cormect
funciioning of componenis sucii as ihe foliowing.
(1) all functional operating mechanisms
(2 hmii swiiches
(J) contol systems
(4)
()
(c) Worn or damaged componenis shail
or repaired promptly, as needed for operation.

brakes and cluiches
power plants
D repiaced
The
foliowing are exampics.
{1} hooks showing conditions described in para.
1.2(d) shall be taken out of scrvice;
{2} all critical parts that are cracked, broken, bent,
or excessively wom;

{3} pitted or burned elecincal contacts
replaced In sets;

{4} controlier parts should be lubricaied
mended by the manufacturer or a qualificd

-
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tion labels Kept legible.

19-2
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person;
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19-234 Lubr
(a) All movi ng parts for which lubrication is specified

_al'lr'lr'r c'l..'crnrn :*hnnl.rl
Lo ] b J Ll :I =NLLLFLE

bt_ ChELkEd fn:sr proper delwery of lubricant. Particular
care should be taken to follow the recommendation of
the manufacturer, designer, or a qualified person, with
regard to the maintenance of fluid levels and types of
lubricant to be used.

{b) Machinery shall be stationary while lubricants
are being applied and protection shall be provided as
called for in para. 19.2.3.2, as applicable, unless

EqI_!III:!P.f_‘d for automatic or remote lubrication

ication

19-2.4.1 General. Shcave diameters, drum diame-
ters, and rope design factors are limited because of
cableway design configuration. Due to these parameters,
inspection in accordance with para. 19-2.4.2 o deiect
deterioration and timely replacement in accordance with
para. 19-2.4.3 are essential.

15-2.4.2 inspeciion
(a) Frequent Inspection
(7} Ali running ropes in service should be visually

mspected once each working day. A visual inspection
shail consisi of vbservaiion of aii rope that can reason-
ably be expected to be n use during the day's operations.
These wvisual observations should be concerned with
discovering gross damage that may be an immediaie
hazard, such as listed bclow:

{a) distortion of the rope such as kinking, crush-
ing, unstranding, birdcaging, main strand displacement,
or core protrusion. Loss of rope diamcter in a short
rope length or unevenness of outer strands should

r'll"ﬁ'l._.-';r':lf‘ r“l.-'l.l'lﬂl'lr".ll that rhe TOrs  or FOnac den ben b
I\-F'l- r e W Y PR Rt RBdEAR L L= l]"l_ L l_ul_.rh_.- T Lk L r | .
replaced.

fhl ceneral ecorrocion:

1 = i :.'-'Il"-l'-"‘-" i L T l"'\_-'ll,

(¢) broken or cut gtrands;

I'.l"fl nll[TIhl'""r' .f‘l‘ii.."'"l";l“l. | 1 Firemes o wraey |

---------- L ] I|.-|. ., L u._j'l_,r'l._ LT § FHIILFL

broken wires [see paras.
tor further guidancel];
(e} core farlure in rotation-resistant ropes; when

ﬂHT‘I‘IHEE 1% i.:l_l}._;ltw_l:_‘[r;*d the rope chall either he ramaovad

from service or given an inspection as detailed in para.
19-2.4.2(h).

(Z) Care shall be taken when inspecting sections
of raptd detenoration. such as Hange points. crossover
points, and repetitive pickup points on driums

31 Care shall be taken when incpacting certain

.

ASME B30.19-2000

- e

TUpPCS, because of ihelr
higher susceptibility to damage and increased deteriora-

il.l"'l.l"‘l ll.l""ll"l'l"lu 141 I.-' [ Rty B T .n.rlllll-h bl licmmiba [
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parameters. The internal deterioration of rotation-resis-
tant ropes may not be readily observable.
(b) Periodic Inspection
(/) The inspection frequency shall be determined
by a qualified person and shall be based on such faciors
as expected rope life (determined by experience on the
particular installation or similar installations), severity

of environment, percentage of capacity lifts, frr:qI‘,ur:nu..;n,r
-

Ly I-i. -l.--.l-il.-l-: nnnnnnnn am i
IR R LN LWL ll.-.'.'ll:ll.-l:ll 1L

raato ﬂﬂl‘ﬂl"-i'\n nnr' L Talel il da - ~le 1o .
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tions need not be at equal calendar intervals and should
e mnra frannoant ne tha rerams amaessansbhas tha awmd 0
L PR S e R LI B L LN e 1% LEBW W NRLE 7]

l\.rl..rl..r l'.-l-!_l"t_l"l
its useful life. The inspection shall be made at least
1000} hr of W ’
whichever comes first,

21 Perindir incnact
"—.II' - O L '.."-t-"'-"'l"l.

every

E!’\E!I I'll:'l rnarfarmad hy an

5 L g t_.l"!-'l. [ LWL UJ an

appointed or authorized person. This inspection shall
cover the entire length of rope. Only the surface wires
of the rope need be inspected. No attempt should be
made to open the rope Any deterioration reculting in
appreciable loss of original strength, such as described
below. shall be noted. and a determianon shall he
made as © whether further use of the rope would
constitute a hazard:

(a) points iisted in para. 19-2.4.2(a):

(#) reduction of rope diameter below nominal

diameier duc o ifoss of core support, corrosion., or
wear of outside wires;

{c} severely conmoded or
conneccti Ons;

broken wires ar end

J L B e i B e — = - a1 L] I -
{d} severely corroded, cracked, bent, wom, or
improperly applied end connections.

£y Mowa alall L.
(o) Carc snau o¢ takeii when ul:-.p'.:u.!lllg seciions

of rapid dhtcrmmtmn. such as the Fulinwmg

with saddies, t:qud.u.-:t:l
bheav es, including track cable sheaves,
ol )

fa) secti
sheaves, or othe
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where

variaoc factors are involved. Once a tope reaches any
one of the specified removal criteria, it may be allowed

P mursoue o b #n "1'!.-’\. e I Y

v UpReT e o uad ONid O unc WUII"-.. :nlu.ll.1 pased ovn ihe

judgment of a qualified person. Thc rope shall be

ronlarad afrtar that warls ohifr at tha acmd 8 sl Jd.
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or at the latest time prior to the equipment being used

h'l.. the next wark
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chift,
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(b) Removal criteria for rope replacement shall be
as foliows:

(1} In running rones. SIXx randomly  distribuled
broken wires in one lay, or three broken wires in one
strand n one lay.

(2} One outer wire, broken at the contact point
with the core of the rope, that has worked its way out
of the rope structure and protrudes and loops out from
the rope structure. Additional inspection of this section
15 required.

" one-third the original diameter of
outside indivi

(4) Kinking, crushing, birdcaging, or any other
damage resuling i distoriion of the rope structure.
5) Evidence of heat damage from any cause.
(6) Reductions from nominal diameter greater than

those shown below:
Max. Allowahle
Reduction From

Rone Diameter Nominal Dia

I ]
Up to 7 in. (8 mm) Yeq 0. (0.4 mm)
et i, - T T I [ Y 1 N NS,
LIAYEL ,F'E il '.,.II_J LR .1"1 1. § L. Hmpnuny ."_'-I,E LEd. 1%, BRERLIY
Over ¥, in. up to ¥ in. (19 mm) Yis in {17 mm)
Over 4 . up to 14 in. (29 mm) A in. (1.6 mm)
s albs - gl - FL 1< 3/ ol A )
LAVEL |.|"_|’I il l.IIJ Ly |..l'1 Ihb. Wiy DRBLLE) .l':|_+:l AW, 1 &= LRapndy

(7] 1n sianding opes, moe tian iwo Drokcn wiics
in one lay in sections beyond end connections, or more
than onc DIOKEn wire al an end conncclion.

(c) Broken wire removal criteria cited in this Volume
apply to wire rope operating on steel sheaves and
drums. The user shall contact the sheave, drum, or
cableway manufacturer, or a gualified person for broken
wire removal criieria for wire ropes operating on sheaves
and drums made of material other than steel.

(d) Replacement rope shall have a nominal strength
rating at least equal to the original rope furnished or
recommended by the cableway manufacturer or de-
signer, or a gqualified person. Any deviation from the
original size, grade, or construciion shatl be speciiied
by the rope manufacturer, the cableway manufacturer
ur designer, a yuahiied person.

(e) Ropes Nt in Regular Use. All rope that has
heen 1dle for a period of a month or more due 1o
shutdown or storage of a cableway on which 1t is
instailed shail be given an inspection in accordance
with para. 19-2.4.2(b) before it is placed in service.
This inspection shaii be for aii tyvpes ol deienoration

"
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and shall be performed by an appointed or authorized
PeIsuI,
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(2) Periodic mapr,uu-:‘m — inor

ror thp nronar l‘;
H o~ I [ i

a dated report Dt rope condition at cach penodic
This report shall cover
points of deterioration listed in para. 19-2.4 2(h)(2)

(g) A long-range inspection program should be estab-
lished and should include records on examination of
rope removed from service so a relationship can be
established between visuai observation and actuai condi-
tion of the intemal structure.

19 Z2.4.4 Rope Maintenanc
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ingpection shall be kent on file,
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damage or deterioration.
(b) Rope shall be unreeled or uncoiled as recom-

mended by the rope manufacturer, with care taken to
avold kinking or inducing a twist.

(¢} Before cutting a rope, seizings shall be placed
on each side of the place where the rope i1s to be cut
1o prevent uniaying of the strands. On preformed rope,
one seizing on each side ol the cut 15 reguired. On

£
£
i

i I i _.|r|" - s B | L 1~ -
MOMNprelormed Topes e A 1L L2 Hee )y dardaricicr W
smaller, two seiwzings on e¢ach side of the cut are

..... RN R _..._._._..‘I.‘ . T wam WL e e &
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diamcter or larger, three a.zmga on each side of the

T l"i:ll"ll1l‘l".l:l.l_l
1% ll..r'l.'l.ﬂl [ R PR
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(d) Durnng installation, care should be exercised to
avoid dragging the rope in dirt or around objects that
will scrape. nick, crush, or induce sharp bends

(¢) Rope should be maintained in a well-lubricated
condition, It 1s important that iubricant appiied as part
of a maintenance program shall be compatble with the
otiginal iubrncani, and o tins end the rope manufaciurer

should be consulted; lubricant applied shall be the type

thlr .-I nnnnn L- J man I- -“ﬁnhﬁl-:ﬁﬂ TLﬁnA e e N Tl
LILAL LMy ll'L.I'I. rinact "I'I':tl..-l-l.',ll 1 Ii!li_-"lu'h.-l.lUIl L 1w ae Dl LIWMLD
of rope which are located over sheaves or otherwise

'r'"l Il"ln."l""l. 1" iy .I"I rﬂ FH'IIIFF'L

™
I_-'
require special attention d”””& lubrication. The object
internal friction and

I.IIIJl.-"\.-I LW A

i1s to reduce

of rope lubncation 1s to reduce
Iy prevent corrosion

(f) When an operating rope shows greater wear at
well-dehined locahzed areas than on the remainder of
rope, rope life can be extended in cases where a reduced
rope iength is adequate by cutting off a section art the
wom end, thus shifting the wear w different areas of

the 1ope.



STD-ASME B30.19-ENGL 2000

CHAP
Op
Section 19-3.1: Operator Qualifications and
Operating Practice
19-3.1.1 Operators
(u) Cableways shall be vperated only by the follow-
g persounnci.
(1) designated persons;
(2) wainees under ihe direct supervision of a desig-
nated person;
(3} maimienance and iesi personnei, when it is

necessary in the performance of their duties;
{4) wspecions {cableways).
(#) Nu one, other than personnel specified in (a)

abuve, siail enicr a coniroi cab, wiill the excepuion of

persons such as oilers and supervisors whose duties
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lifications for Oneratars

19.:

(a) Operators shall be required to pass a practical
operating examination. Examination shall be limited to
the specific type of equipment to be operated.

(b) Operators shall meet the following physical quali
fications:

(/) vision of at least 20/30 Snellen in one eye
and 20/50 in the other, with or without glasses;
(2} ability to distinguish red, green, and y&llﬂw

]’I_‘E;[_ﬂ_”::“_-;f-‘_. of prgg.i[ign of colors, 1if color differentiation
18 required for operation;
{3) adequate hearing. with or without hearing aid,

tor the specthe operation;

(4} evidence that an operator 15 subject 1o seizures
control shall be sufficient reason
for disquahification Speciahzed medical tests
required to determine these conditions.

or loss ol physical

may be

19-3.1.3 Operating Practices

(@) The operator shall not engage in any practice
which will divert attention while actoally engaged 1n
operating the cableway.

(o) When physically or mentally unfit. an operator
shall not engage in the operation of the eaquipment.

Ik
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{r] The operator chall recnond to cionale anly fram
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the ﬂppmnled gnalperson, but shall obey

at any time, no matter who nmr-u: it

a stop signal

nndar hiclhar Airant Anntenl
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any doubt as to safety, the operator shall consult with
e

supervigsor before handling th

(¢} Before leaving the controis unattended, the opera-
tor shall:

(1} land any suspended load, bucket,
or other device;

(2) set tower travel and all cable dium brakes
and other locking devices;

(3)
(4)

lifting mag-
net,

put controls in the off or neutral position;
stop thc cngine or turn off electric power;
secure cableway against accidenial operaiion;
(6) take measures to secure movable towers when
thc wind alarm 15 given or when leaving overnighi.
(f) When an out-of-order sign is on the starting
conuols, ihe operaior shall not power the unit or start
operations until the sign has been removed by the

. s

I..FL.I WINIT]

P o T S S,

lEh}JUil}IUIE

] al.

tor the wuial placing of ihe oui-

of-order sign or that person’s designated representative.
{g) Belore siariing a power unii, the operator shaii
assure that all personnel are in the clear.
() 1i power faiis during operation, the operator shaii:
(1) if pracucal, land the suspended load using
COnirols Oor emergency means,
(2) set all brakes and locking devices;
(31 move ail
the off position.
(i)
and 1ts proper care. It adjustments or repairs are neces-
sdry or any damage 18 known_ 1t shall be reparted to
the appointed person, and the next operator shall be
notified of the damage upon changing shifts
(j) All controls shall be tested by the
the start of a new <hifr aperate
properly, they shall be adjusted or repaired before
operations are begun.

clutch or other power controls to

The ﬁnf"r‘*"ian chall be familiar with the & egqy i ant

.-----.r

operator at

It any controle do not

(k) No cableway operation shall be performed unless
A designated <ignalperson directs the operation or the
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performed.

Section 19-3.2: Operating Practices
i19-3.2.1 Handiing ihe Load
19-3.2.1.1 Size of Load
{u} No cableway shall be loaded beyond the rated
load, cxcept for authorized tests.
(b} The individual dirccting the lift shall ascertain

that the weight of the load doces not exceed the maximum

R [ [P |
Pald  Juradd.

19.2.212 Att

"o —

(a) The hoist rope shall not be 1n contact with
tha lnad

L b I"\-“‘l'\.--

(b) The load shall be attached to the hook or shackle
by means of slings or other approved devices.

19-3.2.1.3 Moving the Load
(a) The individual directing the lift shall see that

(/) cableway troiley is within its operating limits,
and the towers are aligned and within the luffing himits
for the weight of load;

(2) the load is well secured and properly balanced
in the sling or hifting device before 10 1s hoisied more
than a few ches;

tachin

na the Load

(3) hoisi rope i1s not Kinked;

(4) multple part lines are not twisted around
cach other;

f:J,J the hoﬂk IS hmu;:_hl over the load in such a

- E—— u L -

W ||55h|
e

(6) thc rope 15 properly

E
seated on the drum and
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(b} During thc hoisting. the operator shall take
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{2) the load does not contact any obstructions:
i 21 haftara mnl..llnn s e 1.1:1n.;|.'|1.. aro ﬁ11.u-‘-r"| iy '.:I”
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personnel to clear areas utter:tz:d_
f.fi [nrn"] rir h‘!”

‘IF'III"I'
|Ilt| ".-"t.l l- - -
QLdllﬁLd persen, whose re.upun.t;ihﬂlw will be (o:

(1) determine that resultant loading of the ca-

bleway will be within the load rating;

T'1!""| <
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lnad conld excead the luffed load rating.
{2) ensnre that the load 15 under control at all
tmes o avold excessive drifting and swinging action.
(d] The cableway shonld not be operated while any-
one 1s on the load or hook, except under circumstances
noted i para. 19-3.2.2.

Foitha Ae
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(¢] When loads or load hooks must approach the
location of personnel, a signalperson shall be provided
to warn ot the approaching load.

(f} The operator chall test the brakes each time i
load approaching the rated load 1s handled by raising
it a few inches and applying the brakes

(g) The load shall not be lowered below the point
where less than two full wraps of rope remain on
drums.

(h) When two or more cableways are used to hift
one load, one designated person shall be responsible

{'nr rl"u.r-'- aneration. Tl“nu NEerson ':hﬂ“ "‘II'I“‘Il‘u.-".-"nﬂ|I Tl"lii" l"'ir'!.li"r‘ at1omn

LR !_t_-"!—'l-'!—l-l- 'r-_'-

and instruct all personnel nvolved in the proper posi-

rio :um:r of the load. and the movements to be

hioning
* [= L ={=

made.
19-3.2.1.4 Hoiding the Load

(1) The operator shall not leave the controls while
the load ts suspended.

(h) No person should be permitted to stand or pass
nnder a load on the hook.

(c) If the load hoist mechamsm s not equipped with
an automatic brake and the load must remain suspended
for any considerable length of time, the operator shall
hoid the drum from rotating in the iowering direction
by activating the positive braking means.

19-3.2.2 Personnel Lifting. This Standard recog-

nizes that cablowa designed and
handling materials. They do not meet personnel hifting or
elevator requirements. Therefore, no cableway function
shall be performed while a person 1s on the lower load
block, hook, load, manlift platform, or other personnel
lifting device attached to the cableway, unless each of

the specific, special requirements as follows, 1s met.

FRUFLT LAY oFs

.}r'.:r [ I W (0| 'EIIDI =.IJ

(@) The following special procedures chall be fol-
lowed when personnel are to be lifted.

J"JI The Nerson on I'hp__lllnh site l-.:_'_u_‘r_'iﬁ_f_‘:_'-'t]!_y [r}gprj\n;i-

ble for the overall work function to be performed shall

deterrmine that there 18 no practical altemate way (0

perform the needed work or gain access to the area,
and he shall authorize its usage by 1ssuing a staiement
describing the operation and its time frame. The state-
ment. after being approved by the authorizer, shall be
retained at the job site.

(2) For each instance of personnel lifting, the
person responsibie for the task shali dewerming  thal
each of the following requirements in paras. (3) through
(16) have been met.

(3) The cableway shall be inspecied n accordance
with the requirements of paras. 19-2.1.2 and 19-2.4 Z(a).

(4) The lift shall be made under controlled condi-

i9-
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nalperson.
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|7 1HC UPCIiatul ddil e miiurimcecu gt personnel
arc to be hoisted

(6) A planned procedure of operations shall be
established.

(/) The operator and signalperson shall conduct
a test hft with an emply maniift platform.

(8) Communication between the cableway opera-
or, signaiperson, and persons being lifted shaii be
maintamed.

(%) Waming or iimiting devices shail be installed
o prevent two-bilocking, unless audible communication
has been provided and one of the persons being lifted

has been specifically assigned the task of waming of

the approach of a two-block condition.

(10) The cableway shall be operated so that down-
ward m

OLion  Will

ve conioiied jvad fowering (no
freefall).
PO I T T P Y . i 1 .
(44) ¥WIHCH Wwolding Is done by dn employee on
thc platform, the electrode holders shall be protected
Forramn oo b on L. . e m o

- wic - |
LIruLg 'ha-".-"lll.ﬂ\.-'l. Wiltn 11 '-'..- dl

(/2) Employees being |
A rds

-
E

pu:cnis of ihe piaifonm.
ted shall wear fall protec-

el e — i wim i La [ ..-....u JEprIra | I o ~ b1 1
VIUTE UL vViILLD WL lanyd LT () [t |_Il':|'l:|dl.ll_‘||' ALY
the hook or shackle.

Ffd Tha ~cmmntbmes aleall w7 _a al

I ] | upuulm stan remain at tne conirols WIIIJ,L

persons are suspended.

I'I-’-"fll 11.|rl'lﬂl1 Iir‘i’tﬂh .ﬂ- T e e S B ) P L Yo e e wll - T
| # LAY imng u WL IR Prdirunines, Uic upcrd-
tor shall control the apc:cd and it shall not exceed 100

fYymin (0.51 m/s).

(15} The employees being lifted, moved, or posi-
tioned shall remain in continuous sight or in communica-
tion with the operator or signalperson.

(16) The total weight of the lifted load (including

personnel) shall not exceed 50% of the cableway load
rating.

fhl The nlatform chall ha Adacionad and crcke #
I L |_lil.'l.l.l1..l'l Ban LEdiRddl e Bl :Ilt,‘lll._-'\..l. BAEILE LRI LA Ll
in accordance with the following,
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person.
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of six persons.
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a minimum design factor of 5,
b

f"i'F ‘I"'I.F"'r":i""ﬂ'll.'.‘ "'I.H.r" l'l.u‘-lrrl'i‘l far whisrh tha mlatfarn o eorad
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(5} The platform shall have standard railin ng as

defined 1in ANSI AI21
(6) The sides of the platform shall be enclosed

|'l:' wm Howwr ta muad el
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(7) If access doors are instalied, they shall open
only to the interior of the platform. Access doors shall
be equipped with a device 1o restrain the door from
imadvertent opening.

(8) The platform shall have overhead protection
when there is an overhead hazard.

(¥) The platform <hall
high visibility color or marking

(10)} The platform shall be attached h
as, but not himited to, a shackle, hook (latched or
maoused), or wedge and socket

and socket attachment shall have a clip on the free
end of the load line

he eacily

attachment. A wedge

(11} The suspension system shall minimize inclina
tion of the l".‘r|3ﬂﬂl'l'ﬂ due to the maovement n’F narcnnne |

on the plattorm.

(¢) Lower load block mounted platforms should be
used for performing inspection and maintenance of the
lower/upper load blocks, carriage, rope, and slack carni-
ers when access 18 not available via the towers. This
platform should be part of the lower load block as
described 1n para. 19-1.3.7(h)

Section 19-3.3: Signals

19-3.3.1 Standard Signals. Standard signals to

the operator shall be in accordance with the
prescribed in para. 19-3.3.2 unless voice communication
equipment (telephone, radin, or equivalent) is utilized.
Signais shall be discernible or audible at all times.

No response shall be made unless signals are clearly
understood.

ctandardc
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gnals. Hand signals shall be in
('
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19-3.3.3 Special Signals. For operations not cov-

E’d l_'l}r." DArs Iﬂ ‘1‘11 nr ’Fnr crarnl

__ === :r.r'\.--'-..rlu.l 11 LINERE
occur from tme to time, additions to or modifications
Of the standard <ignale may be reguired. In such cages

these special signals shall be agreed to in advance by
the operator and the signalperson and should not be
in conflict with the standard signals.

19-3.3.4 instructions. If it is desired to give In-
stiuctions o ihe operator, other than those provided
by the established signal system, the cableway motions

e | I 1
Slladll LS ."I-LLJ‘L_.F}J'EU.
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HOIST
YWith Tureanm ver tivat, Tore-
finger painting up, move hand
in small honizontal circle,
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With arm extended downward,
forefinger pointing down, move
hand in small honzonial circles,

(i Wi i S S S S S S S S S —— i msiiied il W

Arm extended, palm down,
move arm back and forth

horizonialiiy.

EMERGENCY 3TOFP
Both arms extended, palims
down, move arms back and
forth horizontally.

CABLEWAYS

= S

MOVE SLOWLY
Use one hand to qive any
motion signal and place ather
hand maotionless in front of
hand giving the motion signai.
{Hoist slowly shown as
example )

DOG EVERYTHING
Clasp hands in front of body.

Y/
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LUFF
Arrm axtanded point with

tinger in direction of |Juff,

TRAVEL
Arm extended forward, hand
open and slightly raised,
make pushing maotion in

Airsm b AF kel
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FIG.9 STANDARD HAND SIGNALS FOR CONTROLLING CABLEWAY OPERATIONS
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Section 19-3.4: Miscellaneous

19-3.4.1 Ballast or Counterweight. Cableways
shail not be operated without the tull ballast or counter-
weight 1in place as specified by the manutacturer or
designer.

19-3.4.2 Aerial Marking. When required, towers
and suspension cables shall be marked and lighted in
accordance with applicable Federal Aviation Adminis-
tration requirements (see para. 19-1.3.14),

15-3.4.3 Huisit, Rupes, and Rope Anchors. A
cableway shall not be operated untl hoists and ropes
nave been siaiicd, aiiached, and anchored as specified
by the manufaciurer.

19-3.4.4 Operating Near Electric Power Lines
(a) Cableways shall be operated so that no part of

the cableway or load enters into the danger zone shown
in Fig. 10.

EXCEPTIONS:

(1) The danger cone may be entered if the electrical distribution
and transmission lines have been deenergized and visibly grounded
at the point of work: or

M ML . doo e s memny Am s na j =5 o= io.* u . ¢

L) R danpel Lune inay o uve Cllercu 1l misulatinng vanmners (not d
part of nor an attachment to the cableway) have been erected 1o
prevent physical contact with the lines.

&N LS

i .
(TR R =LF | "

UCIoW,
clearance between the lines and any part of the cableway
or load (including handling appendages) shall be 10 ft
(3 m). For higher voltages, see Table 1.

(2) Caution shall be exercised when working near
overhead lines, because they can move horizontally or
vertically due to wind, moving the danger zone to new
positions.

(3} A quahhed signalperson shall be assigned to
observe the clearance when the cahleway moves within
the proximity of the limits specified in Table 1. The
operator may not be in the best position to judee
distance between the power line and the cableway or
1S proiuberances.

(b} I insulating links or proximity warning devices
are used on cableways, such devices shall not be a
substitute for the requirements of (a) above. even if
such devices are required by law or regulation. In view
of the complex, and lethal nature of the
electrical hazard involved, and o lessen the potential
of false security, limitations of such devices, if used,
shall be understood bv opecratng personnel and tested

--'i.ll.“l.l

i
Lri INEETNERn LTl

mvisibie,
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facturer of the device or a qualified person. Compliance
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with (a) above is the recommended practice of this
Yolume in determining permissible proximity of the
cableway and its protuberances. including load. to elec-
tricai power iines.

(c) Betore the commencement of operations near
eiectrical lines. the person responsible for the job shall
notify the owners of the lines or their authorized
representatives, provide them with all pertinent informa-
tion, and request their cooperation.

(d) Any overhead wire shall be considered to be an
energized line unless and until the person owning such
iine or the electricai utility authorities venty thar it 1s
not an energized line,

(e} Exceptions to this procedure, 1t approved hy the
owner of the electrical lines, may be granted by the
adminisiraitve or reguiatory authority if the aiternate
procedure provides protection and is set forth in writing.

(f) Durable signs shall be installed at the operator’s
station warmng  that electrocution or serious bodily
injury may occur unless a minimum clearance of 10
it {3 m) is maintained beiween the cableway or the
load being handled and energized power lines. Greater
clearances arc required because of higher voltage as
stated in (a}{l} above. These signs shall be revised
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(a) Nccessur}f clothing and pt:rﬁunal belungingﬁ shail
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operation.

(b) Tools, oil cans, waste, extra fuses, and other
necessary articles shall be stored in the too! box and
shall not be permitted to lie loose in or about the cab.

19-3.4.6 Refueling

fal Whan
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it shall be Underwriters Laboratories or F
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equipped with automatic closing cap and flame arrester.

”1|| Machines shall not he refuelad
running.

(c) Smoking or open flames shall be prohibited in
tnc rerueling area. Kcrueling areas shall be posted
as such.

19-3.4.7 Fire Extinguishers

(a) A portable fire extinguisher with a basic minimum
rating of 10 BC shall be installed in the hoist cab or
at the machinery housing and maintained in a serviceable
condition.

(b) Operating and maintenance personnel shall be
famibiar wiath the use and care of the fire extinguishers

provided.
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TABLE 1 REQUIRED CLEARANCE FOR
NORMAI] VOLTAGE IN OPERATION NEAR

HIGH VOLTAGE POWER LINES

Normal Voltage, KV
(Phase to Phase)

Minimum Required
Clearance, ft (m)

Operation Near High Voltage Power Lines

TO 50

Cwver 50 to 200
Ower 200 to 350
Owver 350 (v 500
Ower 500 to 760
Qver 750 ta 1000

20 {6.10]
25 {7.02)
35 (10.67)
a4b (13./2)

This area shouid be avoided T

/’

Danyger zone area
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(1) For minimum radial distance of danger zone, see para. 19-3.4.4.

CABLEWAYS

FIG. 10 DANGER ZONE FOR CABLEWAYS AND LIFTED LOADS OPERATING NEAR ELECTRICAL
TRANSMISSION LINES
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