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WASHINGTON LAWS, 1977 1st Ex.. Sess. Ch. 139

(1) The Of rnlor of any ski area shall maintain a readily visible sign on each
rope tow, wire rope low, j-bar, t-bar, ski lift, or other similar device, advising the
users of (he device ihat;

(a) Any person not familiar with the operation of the lift shall ask the operator
thereof for assistance and/or instruction; and

(b) The skiing-ability level recommended for users of the lift and the slopes
aefrf\/edI by the device shall be classified ‘easiest*, ‘more difficult*, and ‘most

ifficult*,

NEW SECTION. Sec. 2. (I) In addition to the specific requirements of this
section, all skiers shall conduct themselves within the limits of (heir individual’
ability and shall not act in a manner that may contribute to the injury of them-
selves or any other person. ¢

(2) No person shall;

a) Embark or disembark upon a ski lift except at a designated area;
b) Throw or expel any object from any tramway, ski lift, commercial
skimabile, or other similar device while riding on the device;

(c) Act in any manner while riding on a rope tow, wire rope tow, j-bar, t-bar,
|s_I;i lift, or similar device that may interfere with the proper or safe operation of the
ift or tow;

(d) Wilfully engage in any type of conduct which may injure any Ferson, or
place any object in thr uphill ski track which may cause another to fall, while
traveling uphill on a ski lift; or

(e) Cross the uphill track of aj-bar, t-bar, rope tow, wire rope low, or other
similar device except at designated locations.

(3) Every person shall maintain control of his or her speed and course at all
timet, and shall stay clear of. any tnowgrooming equipment, any vehicle, any lift
lower, and any other equipment on the mountain. Sriow grooming equipment or
anK other vehicles shall be equipped with a flashing yellow light at any time the
vehicle it moving on or in the vicinity of a ski run.
~ (4) A person shall be the sole judge of his or her ability to negotiate any trail, |
slope, or uphill track and no action shall be maintained against any operator hy
reason of the condition of the track, trail, or slope unless the condition results from/
the negligence of the pp5EAIQf.

(5) Any person who boards a rope tow, wire rope low. |-bar, t-bar, ski lift, or
other similar device shall be presumed to have sufficient abilities lo use the lift. No
liability shall aitoch lo any operator or attendant for failure to instruct the person
on the use of the device, but a person shall follow ..ny written or verbal instructions
that are given regarding the use.

(6) Decause of the inherent risk in the sport of skiing all persons using (he ski
hill shall exercise reasonable care for their own safety. However, the primary duty
shall be on the person skiing downhill to avoid any collision with any person or ob-
ject below him or her.

(7) Subsection (6) of this section notwithstinding. any person siting on other *
than improved trails or slopes within the area shall be responsible for any injuries
or losses resulting from his or her action.
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Senate Bill 329

Qrdered by (he Seaite Ma}/4
(Including Ameridments by Senate May 4)

Sponsored by Set tor* IHARD. JHRNSIT-DT. Representatives IX)MHARO. 11IKOQOP

SUMMARY

ri< following sumnvvry is not prepucd by the sponsors of the measure .uni is not a j\irt of the Ndy (hereof subject lo
consideration by the Legislative Assembly.” It is nn editor's brief statement of Use essential features of the measure.

[Setsfon Vrig/Us and duties o f skiers and skiarea operators. R,e.(i,uires skiarea gpemtors to maintain a
specifiedseries o fsignsand namingsin skiarea. Prohibits certain activities by skiers. Lim its liability o fskiarea
operators foe injuries caused b{_da,nge,rou,s,sk| trail or ski slope conditions urders conditions ‘result from
negligence o fsktarea opentor, Limits liability o fskiarea opemtors bast'd upon failure to instruct onuse of
towing devices. Requires skierinwdvedin stiaccidenttoprovide identification before tearing see ie o faccident.
Makes leaving scene o fskiaccident withoutproviding identification a Ciass A misdemeanof. Requires skiarea
operators to nuiintain specified liability insurance. Réquiresactions againstskiurea opem tors to be commenced
within twoyears _afterm}uryandafterspemflednquce.) 3 _ S

D-xbircs policy. Detines terms relevant to this Act. Specifies that an InrfMdnal moving bt spedfird skiing
chIV|wa.chLi|r-M rd ac?epts certain rhl saTodnicd with sucg retlsltla, Rr?]Hlﬁfa UmlecUVertlen clan Inlurﬁ t0
a SWrr imrl be given 10°a nfd nrca operator by registered or certified within 1CO days U the In r%/.
EttabUrftce a two-year thnltntlon for commercoisctil of nn retlon ogafmt a del m ti cpvralnf fnr N-COSVIY of
dTrocjra. Require® av] nrca orxrabcs lo provide skiers with Infonuition crmcentii * notdiVntinn mjtfinnunu.
Speeides duties of sMers, Specifics tluil station of such duties entitles sld itren gperrtnrs to withdraw vVsL-iti»'s
privilege of siding. Rerpilrrs ski urrn operators to notify skiers of duties cMnbILIK'd by this Act.

AHILL FX)K AN ACT

Relating lo skiing #

Whereas it is the purpose of this Act to ckmfy the policy of 'his slate governing the duties of skiers and the
liability of operators of ski areas with respect lo s*.iing injuries resulting from .dpinc or nordic skiing, .usd

Whereas the Legislative Assembly affirms the principle that certain risks are inherent in the sport, and
that, as @ matter of public policy, no person en&iged in such sport shall recover damages from a ski operator for
injuries resulting from those inherent risks; now, therefore,

Dc It Enacted by lie People of the Stair of Oregon:

SECTION |. A*used in this Act:

() "Inherent risks of skiing" includes, hut is not limited to. those dangers or umditioru which are an
integral pan of the sport, such as changing weather conditions, variations or steepness in terrain, snow or ice
conditions, surface or subsurface conditions bnrc spots, crccks and gullies, forest gtowlh, rocks,stumps, bf.
towers and other structures and their components, collisions with cslier skiers and a skier's failuretoski within
the skier's own abibty.

(2) “Injury" means any pcrvotul injury or propcity damage ¢* loss.

(J) "Skier" means any person wl» is in a ski area for i*c pupar of cnptpiin >n  sp»ri of skung or who
rides as « passenger on any ski lift device

(4) "cViarea" meant any area designated and nvsintai... d by u ski area operator for skiing

(3) "Skiarea operator” means those pcrums, and (heir agents, officers, employes or representatives. who
operate ¢+ ski area.

r
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A-Eng. SB 329 (2)

SECTION 2. In accordance with ORS 18.470 and notwithstanding subsection (2) of ORS 18.475, an
individual who engages in the sport of skiing, alpine or nordic. accepts and assumes tlsc inherent nsks of skiing
in so far as they are reasonably obvious, expected or ncecwiry.

SECTION 3. (1) A ski area operator shall be notified of any injury to a skier b registered or certified mail
within 180 days after the injury or within 180 days after the skier discovers, or reasonably should have
< discovered, such injury.

(2) When an jury results ina skier's death, the required notice of the injury may he presented to titc ski
area or*rator by or or behalf of the personal representative of tlie deceased, or any person who may, under
f-R'S 30.020, maintain an action for the wrongful death of the skier, within 180 days after the date of the death
10 which resulted from the injury. However, if the skier whose injury resulted in death presented a notice to the
[l skiarea operator that would have been sufficient under this section had theskier lived, noticeof thedeath to

[ T N SO TN

o <

12 the ski area operator is not necessary.

13 (3) An action against a ski area operator to recover damages for injuries to a skier shall be commenced
14 within two years of the date of the injuries. Howcvei.OKS 12.160and 12. 190 apply to such actions.

13 (4) Failure to give notice as r*uircd by this section Uvs a claim for injuries or wrongful death unless:

16 (@) The ski area operator had knowledge of the injury jt death within the 180-day period after its
17 occurrence;

18 (b) The skier or skier's beneficiaries had good cause for failure 1' give notice as required by this section, or
19 (c) The skiarea operator fni'ed to cimiply with subsection (5) of this section

20 (3) Ski area operators shall give to skiers, in a manner rtasoaiW) calculated to inform, notice of the

2L requirements for notifying a ski area operator of uijtiiy and the effect of a failure to provide such notice under
22this section.

23 '\ SECTION 4.(I) Skiers shall have duties which include but ate not limited to the following:

2 (a) Skiers who ski in any area not designated for skiing within the pcimil area assume the inherentnsks

25  thereof.

x> Ny (b) Skiers shall be the sole judgrs of the limits of tlicir skills and theirabilitylo meet aidovercome the

21 inh rrent risks of skiing and shall maintain reasonable controlof speed aid cum sc

\ i (c)Skiers slwll abide b* the directions and inst.netions of the ski area ojvratiw.

Nt Nr (d) Skiers Sl familiarize themselves wilh posted information on location and degree of difficulty of traits
to  andslopes to the eslcnt reasonably (mssiblc before skm\g on any slope or trail

JI. N * (e) Skiers shall not cross tlie uphill track of .uty surface lilt except at points clearly designates) by tlsc ski

32 areaoperator. t
H ™S/ (f>Skiers shall not overtake any other skier except in sinh a manner as lo avoid Csmt.nl and shall grantthe

«3.

o

)4 ngol uf way to lie* overtaken skier.

(9> Skiers shall yield lo ol)»cr skiers when entering a trail or starling downhill
\b (h) Skiers must wear retention straps or other devices to prevent runaway skis
31 N r (i) Skiers shall not baud rope lows, wire rojn* lows, j Uirs, t bars, ski lifts or olliei smiil.irdesn.es unless
M they hoc sufficient ability louse tin- devices, and skiers shall follow an) writlenor veilvtl instructions licit aie
39 given regarding tin: devices.
40 (j) SViets. when involved ina dmy; net nlent, shall not iU|vul fiom It*c ski .Tea with. .leasing then names
41 amiinkbv ss*sif rrasym 4 I |n»ssilde



A-ling. S1i 329
A (k) A skier who is injured should. if re.iwm.ihl> |[s»vwMc, give imlice ol tin- injuiy lo (lie ski .uea operator

before leasing ibe ski area.
A*(1.) Skiers shall not embark or disemIxirk fiom a ski lift exceptat designated areas oi by the authority of

ihe ski area operator.
N (2) Violation of any of the duties of skiers set forth in subsection (1) of this sectionentitles the ski area

operator to withdraw the violator's privilege of skiing.
SECnON 5. Ski area operators shall give notice to skiers of tlieir duties under section 4 of this Act in a

manner reasonably calculated to inform skiers of those duties.
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AN ACT RELATING TO THE SPORT OF SKIIHC; RECOGNIzTnG*TDEN$fig2W
RISKS INVOLVED IN THAT STOHT; DECLANINO THAT ANV  PERSON
LNCACINC IN THAT SPORT SHALL fiE PRECLUDED FROM MAKINC ANY
CLAIM ACAINST, OR RECOVERING fRGM. ANY SKI AREA OPKRATO0 FOR
INJURY ~ RESULTINC ~ FROM RISKS INHERENT IN THAT SPORT;
PROVIDING FOR POSTING OF NOTICES IN SKI  AREAS LISTING THE
INHERENT RISKS OE SKIING; REQUIRING NOTICE 0 SKI AREA
OPERATORS WITHIN A SPECIFIED TIME OF ANY INJURY TO A SKIER;
AND PROVIDING A STATUTE Of" LIMITATIONS ON ANY ACTIONS
AOAIfFST SKI AREA OPERATORS IOR INJURIES TO A SKIER.

Dc it enacted by the Lcgmlatuie of the St.itc of Utah:

Section I.  The Icgisl.tlutc finds that the spott of skiing
ic practiced by a large number of icsidrnls of Utah and attracts
a large number of ion*residents, significantly conlnbuting to
theeconomy of tins state. It (uiihci finds that few insurance
canicrs are willing to piovide liability insurance protection to
ski ~ atea opeiatnir, and that the* premiums charged by those
cairiuit have tisen sharply in tecent yens due to confusion as
td whetla-l a skioi assume** the ilbkli mheient in the itpot| of
likniig. It is tlie puipni.e nl Hus act, llaieloie, to claiify tlie
law in iclatimi to skiing liijuries and the fTi.Vw inherent in that
ilipoit, to establish at a mallei ol law that ceitain ticks ate
inherent in that spoil, and In piovide that, as a matter ofi
public policy, nu prison engaged in that spoil shall leuovct fiom
a ski operalot foi injuiies insulting from those inherent risks,

beetion 2. As used 10 this atti
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) "Inherent rinks of t.kiimj" means thocc dangers or
conditions wh. h ate .in inir"ji.il patt of tin* U!poit of skiing,"
including, hut nut limited to: changing wealhei conditions,
variations or litoi"pucns in toituiii; snow or ice conditions;

surface or subsuiface conditions such as bare spots, foicst
imp*<? o, A<

giowth, rocks, stumps.”lift lowers and other slmctuies and their

components; collisions with other r.kiers; and a skier"s failure

to ski within his own ability.

(2) "Injuiy"™ means any personal injury or property daiaage
or loss.
3) "Skier"™ means any person picscnt in a ski area for the

purpose of cngagim in the sport of r.kiing.

4) "Ski area™ means any area dimiquoted by a ski area
Operatoi to be used for skiing.

CS) "Ski aioa operate!™ meins those petsons, and their
agents, nifircin, employees or repi er.cntat ivek, who operate a ski
area. «

Section J. Notwithstanding anything in section 70-27-37 to"
the conltaiy, 10 inet r-hall make any claim against, or recover
from, any ski A operator for injury resulting from any of the
inherent risks of ski.ng.

Section 4. Ski area operators shall post trail boards at
one or mmc prominent locations within each ski area which shall
include a list of the inheicnt lisks of skiing, and the
limitations on liability of tki ana operators, as defined in

lhia act.

Suction S. ([l Any claim against a ski aira opciator
fACM rvif /<1 AT *en.»* Jf* yrnvt

arising out of any injuiy to a skici”-hal 1l be (oruvcr bailed

unless that r.ki an*a opeialot is notified of that injury within

90 days after its occurrence or within 90 days after the skier

discovers, or thiough the use of laasonable diligence should have

dn.cc.vrled, that injury.
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(2) No action shall be maintained against a
/ o Ffior TWE o
3 operator arising out of an injury to a ckiciyyunlecs that

6

area

ot <cyifAlj,

action

4 is commenced within two years fiom the date of the occurrence of

the injury.

SUMMARY OK PROPOSED LEGISLATION
Uc ' SINALOR FINLINSON
I"tU: IWHERCNT RISKS of skiing

and prec

Summary: - Th is tl’| decloses certain risks . to. be Inhei ent ng the sgort of skiing

udes any recovery for injuries result

rom the risks.

Ing

HANACI-MINT ANU Hs»>1. ANALYSIS

S. 1. No. Ik

[ lu M tIM Iud Ilial «M. |r.JNN.vd HU would «ut have any
tUcal larovl on Sital* a*vncle*.

.U could wfUut che iHMiaM. rale. polTb, -hi are* njHratart
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SENATE BILL NO. 203. BY SENATORS Bishop, Barnhill, H. Fowler, L.
Fowler, Hatcher, Soash, Allshouse, Anderson, McCormick, and
Noble; also REPRESENTATIVES Theos, Oavoren, Fine, Herzberger,
Hinman, Hudson, Lillpop, Marks, QeNier, Jones, and Winkler.

CONCERNING SKIING, AND ESTABLISHING RESPONSIBILITIES AND
LIABILITIES OF SKIERS AND SKI AREA OPERATORS.

Be it enacted by U>e General Assembly of the State of Colorado:

SECTION 1. e Titla 33, Colorado Revised Statutes 1973, as
amended, is amended BY THE ADDITION OF"A NEW ARTICLE to read:

ARTICLE 44
Ski Safety and Liability

33-44-101. Short title. This article shall be known and
may be cited as the "Ski Safety Act of 1979".

33-44-102. Legislative declaration. The general assembly
hereby finds and declares that it is in the interest of the state
of Colorado to establish reasonable safety standards for the
operation of ski areas and fo- the skiers using them. Realizing
the dangers that inhere in the sport of skiing, regardless of any
and all reasonable safety measures which can be employed, the
purpose of this article is to supp.ement the passenger tramway
safety provisions of part 7 of article 5 of title 25, C.R.S.
1973; to further define the legal responsibilities of ski area
operators and their agents and employees; to define the
responsibilities of skiers using such ski areas; and to define
the rights and liabilities existing between the skier and the ski
area operator and between skiers.

33-44-103. Definitions. As used in this article, unle™ *
the context.otherwise requires: n

CapitaFTetters indicate new material added to existing statute
dashes through words indicate deletions from existing statutes a
such material not part of act. ">



(1) "Base area lift" means any passenger tramway which

skiers ordinarily use without first using some other passenger
tramway.

(2) "Competitor™ means a skier actually engaged in
competition or in practice therefor with the permission of the
ski a-ca operator on any slope or trail or portion thereof
designate by the ski area operator for the purpose of
competition.

(3) "Conditions of ordinary visibility” means daylight and,
where applica 1le, nighttime 1in nonprecipitating weather.

(4) "Passenger™ means any person who is lawfully using any
passenger tramway.

(5) '"Passenger tramway" means a device as defined in
section £5-5-702 (4), C.R.S. 1973.

(6) "Ski area"™ means all ski slopes or trails and other
places under the control of a s.ki area operator and administered
as a single enterprise within this state.

(7), "Ski area operator™ means ‘operator”™ as defined in
section 25-5-702 (3), C.R.S. 1973, and any person, partnership,
corporation, or other commercial entity having operational

responsibility for any ski areas, including an agency of this
state or a political subdivision thereof.

(8) "Skier" means any person utilizing a ski area for the
purpose of skiing or for the purpose of sliding downhill on snow

or ice on skis, a toboggan, a sled, a tube, a ski-bob or any
other device.

(9) "Ski slopes or trails™ means those areas designated by
the ski area operator to be used by skiers for any of the
purposes enumerated in subsection (8) of this section. Such
designation shall be set forth on trail maps, .f provided, and
designated by signs indicating to the skiing putlic the intent
that such areas be used by skiers for the purpose of skiing.
Nothing 1in this subsection (9) or in subsection (8) ot this
section, however, shall imply that ski slopes or trails may not
be restricted for use by persons using skis only or for wuse by

persons using any other device described in subsection (8) of
this section.

33-44-104. Negligence - c ./11 actions. (1) A violation of
any requirement of this article shall, to the -extent such
violation causes injury to any person or damage to property,
constitute negligence on the part of the person violating such
requirement.

(2) A violation by a ski area operator of any requirement



of this article or any rule or regulation promulgated by the
passenger tramway safety board pursuant to section 25-5-710 (1)
"a), C.R.S.®" 1973, shall, to the extent such violation causes
injury to any person or damage to property, constitute negligence
on the part of such operator.

A3) Notwithstanding the provisions of section 24-4-103 (5),
C.R.S. 1973, all rules adooted or amended by the passenger
tramway safety board on or after July 1, 1979, shall expire June
1 of the vyear following their adoption unless extended by the
general assembly acting by bill. The general assembly, in its
discretion, may postpone such expiration as often as necessary,
but no such postponement shall eyceed two years. All rules and
amendments thereto shall be submitted pursuant to section
24-4-103 (8) (d), C.R.S. 1973.

33-44-105. Duties of passengers. (1) No passenger shall
board a passenger tramway if he does not have sufficient physical
dexterity, ability, and knowledge to negotiate or use such
facility safely or until such passenger has asked for and
received information sufficient to enable him to use the
equipment safely. A passenger 1is required to follow any written
or verbal 1instructions that are given to him regarding the use of
the passenger tramway.

(2) No passenger shall:

(a) Embark upon or disembark from a passenger tramway
except at a designated area except in the event of a stoppage of
the passenger tramway (and then only under the supervision of the
operator) or unless reasonably necessary in the event of an
emergency to prevent injury t the passenger or others;

(b) Throw or expel any object from any passenger tramway
while riding on such device, except as permitted by the operator;

(c) Act, while riding on a passenger tramway, 1In any manner
that may interfere with proper or safe operation of such
passenger tramway;

(0) Engage 1in any type of conduct that may contribute to or
cause 1injury to any person;

(e) Place in an uphill track of a J-bar, T-bar, platter
pull, rope tow, or any other surface lift any object that could
cause another skier to fall;

(f) Embark upon a passenger tramway marked as closed;
v
(g) Oisobey any instructions posted in accordance with th *
article or any verbal instructions by the ski area operat -
regarding the proper or safe use of a passenger tramway unlt(.
such verbal 1instructions are contrary to this article or ti

3
PAGE 3-5ENATE BIU NO. 203



rules promulgated wunder 1it, or contrary to posted instructions.

33-44-106. Outies of operators - sions. (1) Each ski area
operator shall maintain a sign system with concise, simple, and
pertinent information for the protection and instruction of
passengers. Signs shall be prominently placed on each passenger
tramway readable 1in conditions of ordinary visibility and, where
applicable, adequately Jlighted for nighttime passengers. Signs
shall be posted as follows: ,

(a) At or near the loading point of each passenger tramway,
regardless of the type, advising that any person not familiar
with the operation of the device shall ask the operator of the
device for assistance and instruction;

(b) At the interior of each two-car and multicar passenger
tramway, showing:

(1) The maximum capacity in pounds of the car ard the
maximum number of passengers allowed;

(1) Instructions for procedures in emergencies.

(c) In a conspicuous place at each loadinn area of two-car
and multicar passenoer tramways, stating the maximum capacity in
pounds of the car,a the maximum number of passengers allowed

(d) At all chair lifts, stating the following:

(1) "Prepare to Unload™, which shall be located not less
than fifty feet ahead of the unloading area;

(1) "Keep Ski Tips Up"™, which shall be located ahead of
any point v ere the skis may vOme in contact with a platform or
the snow surface;

(111)  "Unload Here™, which shall be located at the point
designated for unloading;

(1v) “Safety Gate", which shall be located where
applicable;

(V) "Remove Pole Straps from Wrists™, which shall be
located prominently at each loading area;

(Vl) "Check for Loose Clothing and Equipment™, which shall
be located before the "Prepare to Unload"™ sign.

(e) At all J-bars, T-bars, platter pulls, ropetows, and
any other surface lift, stating the following:

4D) "Remove Pole Straps from Wrists", which shall be placed

at or near the loading area;

PAGE 4-SENATE BILL NO. 203



(11) "Stay in Tracks"™, "Unload Here", and "Safety Gate",
which shall be located where applicable;

(111)  "Prepare to Unload"™, which shall be located not less
than fifty feet ahead of each unloading area.

(f) Near the boarding area of all J-bars, T-bars, platter
pulls, rope tows, and any other surface lift, advising passengers
to check to be certain that clothing, scarves, and hair will not
become entangled with the lift;

(g0 At or near the boarding area of all lifts, regarding
the requirements of section 33-44-109 (6).

(2) Other signs not specified bysubsection (1) of this
section may be posted at the discretion of the ski areaoperator.

(3) The ski area operator, before opening the passenger
tramway to the public each day, shall inspect such passenger
tramway for the presence and visibility of the signs required by
subsection (1) of this section.

(4) The extent of the responsibility of the ski area
operator under this section shall be to post and maintain such

signs as are required by subsection (of this sectionin such
condition that they may-be viewed during conditions ofordinary
visibility. Evidence that signs required by subsection (1) of

;his  section were present, visible, and readable where required
at the beginning of the passenger tramway operation on any given
cay vraises a presumption that all pissengers using said devices
have ..aen and understood said signs.

33-44-107. Duties of ski area operators - signs required
for skiers”® information. (T5 Each ski area operator shall
maintain a sign and marking system as set forth in this section
in addition to that vrequired by section 33-44-106. All signs
required by this section shall be maintained so as to be readable
and recognizable under conditions of ordinary visibility.

(2) A sign shall be placed in such a position as to be
recognizable as a sign to skiers proceeding to the uphill loading
point of each base area lift depicting and explaining signs and
synbolr which the skier may encounter at the**ki area as follows:

() The ski area"s least difficult trails and slopes,
designated by a green circle and the word "easiest";

(b) The ski area"s most difficult trails and slopes -
designated by a black diamond and the words "most difficult"”;

(c) The ski area"s trails and slopes which have a degree t .

difficulty that falls between the green circle and , the ulac
diamond designation, designated by a blue square and the wore*

PAGE 5-SENATE BILL NO. 203



"more difficult"”;

(d) Danger areas, designated by a red exclamation point
inside a yellow triangle with a red band around the triangle and
the word "Danger"™ printed beneath the emblem;

(e) Closed trails or slopes, designated by an
octagonal-shaped sign with a red border around a white interior
containing a black figure in the shape of a skier with a black
band running diagonally across the sign from the upper right-hand
side® to the [lower left-hand side and with the word "Closed"
printed beneath the emblem.

(3) If applicable, a sign shall be placed at or near the
leading point of each passenger tramway, as follows:

"WARNING: This lift services (most difficult) or (most
difficult and more difficult) or (more difficult) slopes only."

(4) If a particular trail or slope or portion of a trail or
slope is <closed to the public by a ski area operator, such
operator shall place a sign notifying the public of that fact at
each identified entrance of each portion of the trail or slope
involved. Alternatively, such a trail or slope or portion
thereof may be closed with, ropes or fences.

(5) The ski area operator shall place a sign at or near the
beginning of each trail or slope, which sign shall contain the
appropriate symbol of the relative degree of difficulty of that
particular trail or slope as set forth by subsection (2) of this
section. This requirement shall not apply to a slope or trail
designated "easiest"™ which to a skier is substantially virble in
its entirety under conditions of ordinary visibility prior to his
beginning to ski the same.

(6) The ski area operatorshall mark its ski area
boundaries in a fashion readily visible to skiers under
conditions of ordinary visibility.Wre the owner of Iland
adjoining a ski area closesall orpart of his land and so

advises the ski arcs operator, such portions of the boundary
shall be signed as required by paragraph (e) of subsection (2) of
this section. This requirement shall not apply in heavliy wooded
areas or other nonskiable terrain.

(7) The ski area operator shall mark hydrants, water pipes,
and all other man-made structures on slopes and trails which are
not readily visible to skiers under conditions of ordinary
visibility from a distance of at least one hundred feet and shall
cover such obstructions with a shock-absorbent material that will
substantially lessen injuries. Any type oi marker shall be
sufficient, including but not limited to wooden poles, flags, or
signs, 1if the marker 1is visible from a distance of one hundred
feet and if the marker itself does not constitute a serious
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hazard to skiers.

33-44-108. Ski area operators - additional duties. (1) Any
motorized snow-grooming vehicle shall be equipped with a light
visible at any time the vehicle 1is moving on or in the vicinity
of a ski slope or trail.

(¢) Whenever maintenance equipment is being employed
maintain or groom any s"i slope or trail while such ski slope or
trail 1is open to the put 1ic, the ski area operator shall place or
cause to be placed a conspicuous notice to that effect at or near
the top of that ski slope or trail.

(3) All snowmobiles operated on the ski slopes nr trails of
a ski area shall be equipped with at least the following: One
lighted headlamp, one lighted vred tail lamp, a brake system
maintained in operable condition, and a fluorescent flag at least
forty square inches mounted at least six feet above the bottom of
the tracks.

(4) The ski area operator shall have no duty arising out of
its status as a ski area operator to any skier skiing beyond the
area boundaries marked as required by section 33-44-107 (6).

(5) The ski area operator, upon finding a person skiing in
a careless and reckless™manner, may revoke that person®s skiing
privileges.

33-44-109. Duties of skiers - penalties. (1) Each skier
solely has the responsibility for knowing the range of his own
ability to negotiate any ski slope or trail and to ski within the
limits of such ability.

(2) Each skier ha the duty to maintain control of his
speed and course at all times when skiing and to maintain a
proper lookout so as to be able to avoid other skiers and
objects. However, the primary duty shall be on the person skiing
downhill to avoid collision with any person or objects below him.
It is presumed, unless shown to the contrary by a prep lerance
of the evidence, that the responsibility for collisions L, skiers
with any person, natural object, or man-made structure marked in
accordance with section 33-44-107 (7) 1is solely that of the skier
*>r skiers involved and not that of the ski "area operator.

(3) No skier shall ski on a ski slope or trail that has
been posted as "Closed" pursuant to section 33-44-107 (2) (e) and

OF

(4) Each skier shall stay clear of snow-grooming equipme
all vehicles, lift towers, signs,.and any other equipment on *e
ski slopes and trails. _
I
(5) Each skier has the duty to heed all posted 1informal n
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and other warnings and to refrain from acting in a manner which
may cause or contribute to the injury of the skier or others.
Each skier shall be presumed to have seen and understood all
information posted in accordance with this article near base area
lifts, on the passenger tramways, and on such ski slopes or
trails as he is skiing. Under conditions of decreased
visibility, the duty is on the skier to locate and ascertain the
r..eaning of all signs posted in accordance with secti ns 33-44-106
and 33-44-107.

(6) Each ski used by a skier while skiing shall be equipped
with a strap or other device capable of stopping the ski should
the ski become unattached from the skier. This requirement shall
not apply to cross country skis.

(7) No skier shall cross the uphill track of a J-bar,
T-bar, platter pull, or rope tow except at locations designated
by the operator; nor shall a skior place any object in such an
uphill track.

(8) Before beginning to ski from a stationary position or
before entering a ski slope or trail from the side, the sker
shall have the duty of avoiding moving skiers already on the ski
slope or trail.

(9) No person shall move ur-hill on any passenger tramway or
use any ski slope or trail whi a such person®s ability to do so
is impaired by the consumption of alcohol or by the use of any
narcotic or other drug or while such person 1is under the
influence of alcohol or any narcotic or other drug.

(10) No skier involved in a collision with another skier or
person in which an injury results shall leave the vicinity of the
collision before giving his name and current address to an
employee of the ski area operator or a member of the voluntary
ski  patrol, except for the purpose of securing aid for a person
injured in the collision; 1in which event the person so leaving
the set .a of the <collision shall giva his name and current
address as required by this subsection (10) afte* securing such
aid.

(11) No person shall knowingly enter upon public or private
lands from an adjoining ski area when such land has been closed
by its owner and so posted by theowner or by the ski area
operator pursuant to section 33-44-107 (6).

(12) Any person who violates any of the provisions of
subsection (3), (9), (10), or (11) of this section 1is guilty of a
class 2 petty offense and, upon ~conviction thereof, shall be
punished by a fine of not more thanthree hundred dollars.

33-44-130. Competition. (1) The ski areaoperator shall,
prior to. the beginning of a competition, allow each competitor a
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reasonable visual Inspection of the course or area where the
competition *s to be held.

(2) The competitor shall be held to assume the risk of
course conditions including, but not limited to, weather and snow
conditions, course construction or .ayout, and obstacle? which a
visual inspection should have revealed. No liability shall
attach tj a ski area operator for injury or death of any
competitor proximately caused by such assumed risk.

33-44-111. 5c-tute of limitation. All actions against
any ski area operator or its employees brought to recover damages
for injury to person or property caused by the maintenance,
supervision, or operation of a passenger tramway or a ski area
shall be brought within three years after the claim for relief
arises and not thereafter.

SECTION 2. Effective date. This act shall take effect July
1, 1979.

SECTION 3. Safety clause. The general assembly hereby
finds, determines, and declares that t.Vs act 1is necessary for
the immediate preservation of the pu.Jic peace, health, and
safety.

Fred E. Anderson Robert F. Burford
PRESIDE OF SPEAKER OF THE HOUSE
THE SENATE OF REPRESENTATIVES
Marjorie L. Rutenbeck v-/ ) LorrSTne F. Lombardi
BRARERMRY OF CHIEF CLERK OF THE HOUSE
THE SENATE OF REPRESENTATIVES

APPROVED l \
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IN THE SENATE BY THE STATE AFFAIRS COMMITTEE
CS FOR SENATE BILL NO. 470
IN THE LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE - SECONu SESSION
A BILL

For an Act entitled! "An Act relating to the inherent risks of skiingi and

pr%yiding for an effective date.™
BE IT ENACTED BY ThE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. LEGISLATIVE FINDINGS AND INTENT. The legislature finds that
the Hport of skiing is practiced by a large number of residents of the state
and attracts a large number of nonresidents, significantly contributing to
the economy of the Htate. It further finds that Insurance carriers arc
increasingly reluctant to provide liability insurance protection to ski area
operators and that the premiums charged by insurance carriers have risen
sharply in recent years due to confusion as to whether a skier assumes the
risks Inherent in the sport of skiing when he participates actively in the
sport. It Is the Intent of the legislature in enacting this Act to clarify
the law in relation to skiing injuries and the risks Inherent in that sport
and to provide that, an a matter of public policy, a person engaged in that
sport may not recover from a ski area operator for injuries resulting from
those Inherent risks.

* Sec. 2. AS 09.10 is amended by adding new ucctlons to read:

ARTICLE 2. LIMITATIONS ON CLAIMS ARISING FROM
INHERENT RISKS OF SKIING.

Sec. 09.10.300, LIMITATIONS ON CLAIMS. A skier may not recover
from a ski area operator for injury resulting from an inherent risk of
skiing unless the Injury occurred when the ski area operator was not
providing the information required by AS 09.10.310.

Sec. 09.10.310. INFORMATION FOR SKIERS. A ski area operator shall
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post trail signs at prominent locations within a ski area which shall
Include a list of the inherent risks of skiing and the limitation on
liability of the ski area operator provide* by AS 09.10.300.

Sec. 09.10.320. DEFINITIONS. In AS*..10.300 -09.10.320

(1) "Inherent risks of skiing” means the dangersor condi-
tions which are an integral part of the sport of skiing, including, but
not limited to,

(A) changing weather conditional

(B) variations or steepness in terrain;

(C©) snow or ice conditional

(D) surface or subsurface conditions such as bare spots,
forest growth, and rocksi

(F) collisions with lift towers, other structures, and
their components unless the skier Is on the [lifti

(K) collisions with other skiersj and

(G) a skier's failure to ski within the limits of his
own ability;

(2) "injury"™ means a personal injury or property damage or
loss |

(3) "skier" means a person In a ski area engaged in the sport
of skiing, sliding downhill on snow or ice on skis, a toboggan, a sled,
a tube, a skl-bob, or other device for recreation in snow;

(A) "ski area"™ means all ski slopes, trails and other places
under the control of a ski area operator and administered as a single
enterprise in the statei

(3) "ski area operator" means the operator of a ski area.

e Sec. 3. AS 18 is amended by adding a new chapter to read;
CHAPTER 76. SNOW SAFETY.

Sec. 18.76.010. S\NOW SAFETY AND OPERATION PUN. (a) A ski area
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may not bo operated except under a anow safety and operation plan
approved by the commissioner of public safety under regulations adopted
by him.
(b) A ski area operated on land owned by the United States shall
comply with a snow safety and operation plan required by the agency of
the United States that maiages the land on which the ski area operates.
* Sec. 4. AS 05.20.012 is repealed.
* Se . 5. This Act takes effect immediately in accordance with AS 01.10.*

070(c).
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Foreword

ft hit foreword it not a part of American National Standard Safety Requirement* for Aerial Passenger I'ram*
ways, B77.1-1976.)

This standard is a revision of American National Standard Safety Requirements for Aerial Pas-
senger Tramways. B77.1-I'>73, Previous editions of the standard were approved in I'f60 and
197(), Roth the original standard and subsequent revisions were developed under the committee
procedures of the Standards Institute.

This project had its inception in 1H5(>. At that time, the industry dealing with recre = mat pjs-
scnger transportation had reached such proportions that safeguards were require | (or he protec-
tion of the public and the progress o the industry. At the request of the Eastern Sk* rta
Operators Association, one of the original sponsors of tlie project, a general conference was held
in New York City. As a result of that conference, the Standards Institute established the R77
Committee, composed of operators, users, designers, and manufacturers of aerial tramways, to
develop safely requirements for the equipment. The standard was approved June N. 1% 0.

The present revision brings the standard up-to-date with the latest developments in the field.
It was anroved as an American National Standard by the Standards Institute on November |
1**75, Tlie secretariat of R77 is held by the National Ski Ateas Association,

Suggestions lor improvement of this standard will he welcome. They should he sent to tlie
American National Standards Institute. 1430 lhoadway. New York. N'Y liMJIH.

This standard was processed and approved for submittal to ANSI by American National Stan-
dard Committee on Aerial Passenger Tramways. R77. Committee approval of the standard does
not nccessanly imply that all committee members voted for its approval. At the lime n ap-
ptoved this standard, the R77 Committee lud the following memhets

William A Norton, Chairman
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American National Standard

Safety Requirements for
Aerial Passenger Tramways

[. General

. | Scope, nils standard establish*, >safety regulations
for recreational transportation of passengers on devices
which are usually referred to b> the following names:
(11 Reversible aerial tramways (single and double)
(2) Aerial lifts (gondola lit™*, chair li'ts, skimabile*.
and similar cquiprm )
(3) Surface lifts (T-bar lifts, J-bar lifts, platter lifts,
and similar equipment)
(41 Tows(ZWire and fiber lope tows)

1.2 Intent. The intent of this standard is to establish
practical factors of safety and adequate safety features
for the design, construction, operation, and mainte-
nance ot actial passenger tramways.

It represents the combined efforts of aemu section
of the ilidustiy and existing regulatory agencies and
should form the basis for safety regulations to be estab-
lished by federal and state governments, othei legal
agencies, insuiancc companies, and inteiested industrial
and engineering associations.

121 Other Classifications. Tramway configurations

that may he proposed and do not conform to any of
the classifications specified In 1. hut fall within the
general category of reversible aerial tramways, aerial
lifts, surface lifts, and tows, should not he fiee Irom
control. Each configuration should be evaluated hy the
authority having jurisdiction ésee 1.5%on the basis ot
an interpretation ol this standard, pending wide enough
use of such a configuration lo justity a separate cate-
gory and addition to the standard

| 2.2 New Materials. Devices, or lypes of Aerial
Passenger Tramways. Il designer or manufacturer ol
equipment wishes to use Materials, devices, or compo-
nents for reversible aerial tramways, aeral lifts, surface
lifts, rtows not covered by this standard, lull informa-
tion shall be submitted '<>the authority having juuv
dictum.

12 3 Exceptions. Wherever it may be proposed to
dep.ni from llie provisions ol this standard, due lo spe-
cial difficulties, the authority having jurisdiction (see
") may giant exceptions from the literal lequiirincnts

or permit the use of other devices or methods that pro-
\éid%| feature comparable to those included in this stan-
ard.

1.2.4 Existing Installations Installations operating
prior to the approval date ot this revision and with a
good safety record need not comply with the new or
revised requirements of this edition except where speci-
fically required by the authority having jurisdiction.
Operation and maintenance procedures shall he in com-

liance with this standard.

1.2.5 Interpretation of Standard. In cases where
additional explanation or interpretation of this stan-
dard is required, such requests should he referred to
Standards Committee 107, American National Stan-
dl%r(()jlsSInstitute, 1430 Uroadway, New York, N'Y

| 26 Existing Laws or Ordinances. Tins standard
slull he considered as supplementary to any existing
law or ordinance covering (he installation or operation
ot these facilities.

1.3 Reference to Other Codes and Standards. Tlie de-
sign, installation, operation, and maintenance of aerial
passenger tramways and their components should con-
form to standards or codes published hy rccogiu/cd
agencies listed herein. Unless olhciwise specified, flic
designer shall select code or standards of these agencies
To rise extent that (hey aie available, applicable codes
or standaids shall he selected tocovci all fealuics, in-
cluding, bui not limited to, allowable unit sues is and
properties ol materials. Each code »i standard should
he of die mu' recent issue, and the designer shall

state which lie has followed The following agencies are
hereby recognized:

American Association ol Slate Highway Officials
American Concieic Institute

American (icai Manufacturers Association
American Institute of Steel Construction
American Institute of limber Construction
American Insurance Association

American National Standaids Institute
Ameiican Society lot Testing and Materials
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American Society of Civil Engineers

American Society of Mechanical Engineers
American Welding Society

Institute of Electrical and Electronics Engineers
National Forest Products Association

Soci'ty of Automotive Engineers

Authorities having jurisdiction (see 1.5) may supple-
ment the foregoing with additional recognized codes,
special codes, or regulating requirements pertai® % to
the specific field ofjurisdiction. Features not covered

ulating requirements shall be handled in accordance
with sound engineering judgment to the satisfaction of
the authority havingjurisdiction.

1.4 Mandatory and Advisory Rules. In this standard,
the word “shall” is understood as mandatoty and the
word "should" as advisory.

1.5 Authority Having Jurisdiction. Pie phrase “author-
ity having jurisdiction" means tlie authorized public
or private body that is empowered by law or common
agreement to enforce provisions of this standard. Where
no such body exists, the phrase “authority having juris-
diction" shall be considered synonymous with "owner."
15.1 Approved. The wot | "approved" means "ap-
proved by the authority havingjurisdiction.”

1.6 Aerial Passenger Tramway Classifications

1.6.1 Reversible Aerial Tramways. That class of
aerial passenger tramways and lifts wherein the passen-
gers are transpoiied in earners and arc not in contact
with the ground or snow surface, and in which the ear-
ners leciprocate between terminals.

1.6.1 | Single-Reversible Tramways. Ihal type
of reversible aerial tramway having a single earner, or
single group of earners, that moves back and forth be-
tween terminals on a single path of travel. This type is
sometigngslcglled a"io-and-Iro" aerial tramway.
of reversible aerial tiamway having two carriers, or two
groups of earners, that oscillate back and lorth between
terminals on two paths of travel. Tins type is sometimes
called a "jt'i-back" aerial t.imway.

1.6.2 Aerial Lifts and Skiinobilcs. That class of
aerial passenger tramways and lifts wherein the passen-
gers are transpurled in carriers and ate mil in contact
with the ground nr snow surface and in which the car-
riers circulate around a closed system and aic activated
by a wiie rope or chain. The carrtcrt usually make
U-turns In the terminals and move along generally paral
lei and opposing paths of travel. Die carriers may be
open or enclosed cat* ns, chairs,cars, ot plalfninis. Ilic
cartiets may he fixed or detachable,

1.6.2.1 Gondola Lifts. Ihal type of lilt wherein

bY this standard, recognized codes, special codes, or reg-

the passengers arc transported in open or enclosed
cabins. Tlie passengers embark and disembark while
the carriers arc stationary or moving slowly under a
controlled arrangement.

1.6.2.2 Chair Lifts. That type of lift wherein the
passengers arc transported in chairs, cither open or par-
tially enclosed.

1.6.2.3 Skimobilcs. Thai type of lifl wherein the
passengers arc transported in open or enclosed cars that
ride on a rigid structural system and arc propelled by a
Wwire rope or chain.

1.6.2.4 Similar Equipment. Lilts that utilize
carrier configurations not specified in 1.6.2.1, 1.6.2.2,
or 1.6.2.3,but do not require that the passenger remain
in contact with the ground or snow surface.

1.6.3  Surface Lifts. That class of conveyance wherein
the passengers arc propelled by means of a circulating
ovcihcad wire rope while remaining in contact with the
ground or snow surface Transportation is limited to
one direction. Conno- an hetween the passengers and
the wiie rope is by means of a device attached to and
|c_irculating with the haul rope known as a “ lowing out-
it.”

1.6.3.1 T-llar Lilts. That type of lilt whcictn the
device hetween the haul rope and passengers forms the
shage ofan inverted "T," proEelling passengers located
on both sides of the stem of the " ."

1.6.3.2 J-liar Lifts. That type ol lift whetcm the
device between the haul rope and passenger is in the
general form of a"J,” ptopclli ga single passenger lo-
cated on the one side ol the stem ol the "J."

16.3.3 IMallcr Lifts. That type of lift wherein
Hie device between the haul rope and passenger is a
single stent with a platter (or disk) attached to the
lower end of the stein, propelling the passengei astride
the stem of the plattei (oi disk).

1.6.3.4 Similar Equipment Lifts that utilize
towing device configurations not specified in 1.6.3.1,

Double-Reversible Tramways. That lypc1.6.3.2, or 1.(<.3.3, but require that passengers remain

hi contact with the ground or snow surface, and con-
fixm to the general description of 1.6.3.

16 4 Tows. Thai class ol conveyance wherein the
passengers grasp the circulating haul rope <t a handle
attached to the circulating haul rope.ot attach a grip-
ping device to the circulating haul rope, and arc pro-
pelled by the circulating haul rope. The passengers
remain in contact with the ground or snow surface,
tlie upward-traveling luiil rope remains adjacent to (lie
uphill track of the passengers and at an elevation that
permits them to maintain then grasp on the haul rope,
| die, or gripping device thiougliout the portion nl
the low length that is designed to be traveled

1.6.4 1 Fiber Rope low A tow having a liber
fnatui.il o synthetic) haul tope
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16.4.2
hau' rope.

1.7 Tramway, Lift, and Tow Systems

1.7.1 Monocahle System. A system using a moving
haul rope lo both support and control motion of (lie
carriers.

1.7.2 Hicablc System. A system using separate
cables to support and control motion of the carriers.

L.H Definitions
1.8.1 Rope and Strand

1.8.1.1 Rope. Unless otherwise specified, the
term "rope" shall mean wire rope. (The terms "rope,"
"wire rope," and “ cable" arc interchangeable, except
where, by the context, “cable” refers to a strand used
as a track cable.)

1.8.1.2 Strand. Unless otherwise specified, the
term "strand" shall mean wire strand, consisting of
several wires twisted together (as comp ared with wire
rope, which consists of several strands twisted together).

1.8.2 Fiber Rope. A stranded or braided rope made
from natural or synthetic libers.
1.8.3 Sheaves. Pulleys or wheels grooved for rope.
1.8.3.1 Haul Rope Sheaves. Sheaves that support
or hold down toe haul rope at ijwers or terminals (The
angle of dcllcctton is usually m tall.|

1.8.3.2 Rollers. Sheaves < small diameter used to
guide or restrain the rope Irom leaving its proper align
mem.

1.8.3.3 Terminal Sheave. A haul tope sheave at
a terminal that rotates continuously whe ~ (he haul rope
is moving and deflects the haul rope by an angle of I'l
degrees or more.

| 8.3.3 | Deflection Sheave. A terminal
sheave ihal dellectv the haul rope  least 10 degrees
but less than 150 degrees.

[ 8332 hull Wheel. A terminal sheave that
deflects the haul rope 150 dcgices or more When un-
der power, the sheave is referred to as a diivc sheave
(ot drive bull wheel), when jctmg as amovable lension-
mg device, it is referred to as a tension sheave (or ten-
sion hull wheel): and whe* il is acting simply as a fixed
return for the haul rope, u is referred to as a fixed te*
turn 'heave (or fixed return bull wheel)

1834
the counterweight roping system Ihal is aslive dining
normal operations.

| S4 Diameter Hherevet tl e term "diameter” tv
uitfd . C-71.0: .rr.ee; othe Jumc'.r -t
the bxi.mt ot ihease groove* |tread diameter i

| x < Saferv (\at'l \:i;vo a0 tutu vt ¢
devu™ Rut. sheil i.uitnl tw tp.i***mg*t\ ¥sight.
Cont.nl. oi passage, will .uiliiniali, ills slop llielt.no
wav. lilt. oi low

Wire Rope Tow. A low having aiictallic

Counterweight Sheave A sheave used in
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1.8.6 Capacity
1.8.6.1 Design Capacity. The capacity established
by the designer as the optimum operating capability of
the equipment.
1.8.6.2 Operational Capacity. Tlie capacity for
which the installation has been tested and approved.

1.8.7 Qualified Engineer. An engineer who by train-
ing or experience, or both, is qualified to design, survey,
supervise construction, supervise maintenance, or per-
form inspections, as the ease may require, of tramways,
lifts, or tows, and who meets the requirementsr  the
authority having jurisdiction.

1.8.8 Operator. An individual in charge of a tram-
way, lift, or tow.

1.8.9 Attendant. An individual assigned to particu-
lar duties or functions in the operation of a tramway,
lift, or tow.

1.8.10 Conductor. An attendant assigned to duties
or functions in an enclosed carrier.

1.8.11 Supervisor. An individual in responsible
charge| of aerial passenger tramway operations and per-
sonnel.

2. Design and Installation

2.1 General

2 11 Design I'asvngcr Weight (All Classifications).
*'or purposes ol design npassenger shall he considered
as having a weight of 170 Pounds.

2.1.2 Location (All Classifications). In selecting the
location and alignment ol an installation, consideration
shall be given to the following;

1) Electric power lines

2) Radways

3) Highway*

4) Structures

) Rock and cartli slides, cave-ms. washouts, etc
g Snow creep and avalanches
Wind action
) Icing
11 Ski slopes and (roils
|Oi Rivers and gullies
I11 Ituried installations, including pipelines

Location with icspcct lo such conditions shall meet

the requirement* ot the authority having jurisdiction.
2121 surface Lifts  \ddiliuual Requirements

2 1.2 1 | Ski Track Gradient. Hie maximum
ptfittmoNs* ctadeol the ski track shail tv I(k". tW sur-

Ut Jill* ity g *t git*j\i*».'«'g." lowing .»ntin*. jiiJ Stl

lot suit 1.V illlc Using |<SStllg «NIIII* lot in.Ms- lit,lIl one

(L%, Ml Ml Vs [ LLL sit il |*»11||11| Vi, ||

I'M sots point! to. Inn" tl o iiltur il iiiilo.lilllli* aii'i

(
|
(
|
(
(
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unless otherwise permitted hy tlie authority having
uriuliction.

2.1.2.1.2 Cross Slope Ihe cross slope of a ski
track shall not escectl 5" except at unloading areas,
for surface lilts using towing oiiiius for mote than one
passenger, | or single-passenger surface lilts, the cross
slope shall not exceed 5% except at lowers and unload-
ing areas. The cross slope at towers shall not exceed 10%
and shall slope assay from the centerline of the ilt.

2.1.2.1.3 Ski Slopes and Trails. No ski traffic
shall he allowed to cross the surface lift line except
where specifically permitted hy the authority having
jurisdiction.

2.12.2 Tows - Additional Requirements.

2.1.2.2.1 Ski Track Gradient. Tlie maximum
grade of a ski track shall he regulated for the use in-
tended. In no ease shall the grade exceed that recom-
mended by the tow design engineer or the supplier. No
reverse grades shall | . permitted except lor very grad
ual inclines at loading and unloading areas unless other-
wise permitted hy the authority having jurisdiction.

2.1.2.2.2 Cross Slope, flic cross slope of a ski
path shall not exceed 5% except at unloading areas, and
on wire rope tows any cross slope shall be away from
the low.

2.1.3  Width of Clearing (All Classifications). The
clearing shall be wide enough to ptevent interference
with the tramway, lift, or tow hy adjacent vegetation.
Such clearings shall be protected. If necessary, to avoid
washouts that might endanger ilic installation. Poten-
tially dangerous trees shall lie cleared far enough back
to avoid their falling on the tramway, lilt, ot tow.

2.1.3.1 Surface Lifts ~ Additional Requirements

2.1.3.11 Track Clearing. A minimum Hack
width shall be cleared and maintained in such a tnannei
that no rocks, stumps, or other obstructions project
above the snow surface from the point where the pas-
senger embarks on the lift to the point beyond tlie
safety gale where the passenger would stop under the
most adverse conditions. Tlie minimum total snow
Hack width shall be 2 Icel <inches times the dcogn
number of passengers per carrier In no case shall the
track clearing width be less than ( feel

2.1.3.12 Ski Track Width A minimum ski-
able Hack wullh of 2.5 feel rimes the design number of
passengers per carrier, but not less tlian - teci, shall he
maintained free of obstructions through the length of
the track clearing described m 2 13 11

2.1.3.2 Tows Additional Requirements

2.1.3.2.1 Track Clearing A minimum Hack
width ol 3 tcet on each side ol the centerline of the up-
hill track shall be cleared and maintained in such a
manner that no rocks, slumps, or other obstructions
project above the snow surface from the point wlicic

the passenger embarks on the tow to the point beyond
the safely gate where the passenger would slop under
the most adverse conditions.

2.13.22 Ski Track Width. A ivtimum ski-
able track width of 4 feet shall be maintained free of
obstructions through the length of the track clearing
describe » -t 2.1.3.2.1.

2.14  rathof Rope (All Classifications). 1crminals
and lowers shall be icsigned and installed to provide
the clearances as ucrcin specified and to mtmmi/.c surge
ol the line unde' opciattng conditions. Local wind con-
ditions shall be .akcn into consideration. Clearing shall
be accomplished in such a manner tli.it cabins or car-
riers will not come in contact with trees or vegetation
during operating surges ot the line, maximum design
wind conditions, or an?/ combination of these two con-
ditions. In no case shall trees or vegetation extend
within 5 feet of any portion of a carrier under normal
(nonsurgc) operating con litions

2.14.1 Reversible Tramways

quirements

2.1.4 11 Vertical Clearances. Under the most
adverse loading conditions, a minimum space of 5 feet
shall exist between the lower edge of the earner or

>pcs and the terrain or other possible obstacles, includ-
ing snow pack. Whenever the clearance is less than 15
Icel. no surface transportation shall be permitted be-
neath the tramway \\ tenever the clearance is less than
X feel, piovtsion shall be made lo prevent access to the
aiea beneath the tramway by unauthorized persons.

2.1.4 1 2 Horizontal Clearances The mini-
mum distance between two passing earners, each swung
m degteesinward from the vertical, shall be 2 feel
inches, oi the following, whichever is greater

Additional Re-

U02(v)m -7 (iigl)
where
s - Ilie slope length or the span, in feet
V* the slope distance, in icel. from the point of the
carriers passing to the neatest tower or track
lope supporting structure

lhe distance between haul mpcs (or track cables),
for the purpose of these checks, shall he considered as
equal I« the gage ol rhe line.
2 14.13 I'ath of Rope Adjustment terminals
and lowers containing provision lor change in height ol
<pe oi track supports, or both, shall he used only with
the appmval ol the jutlumly havingjurisdiction
2.14.2 Aerial Lifts ~ Additional Requirements
2 1.4.2 | Vertical Clearances. Where skiing is
permitted bencalli the litt line, or at points where ski
Hails cross urulei a lilt line, @ minimum veitu.il distance



of 13 feci between the design maximum snow depth
and the top of the carrier .eat shall he maintained un-
Jer conditions of maximum sag.

Whenever the clearance is less than 15 feet, no public
transportation shall be permitted beneath the tramway.
Whenever the clearance is less than 8 feet for gondolas
and empty chairs or 10 feet for chairs carrying foot
passengers, ptovisior shall be made to prevent access
by unauthorized persons to the area beneath the tram-
way. Under the most adverse loading conditions, a min-
imum space of 5 feet shall be maintained between the
lower edge of carriers or ropes and the terrain or other
possible obstacles, including snow path.

2.14.2.3
mum distance between passing carriers, each swung 10
degrees inward from the vertical, shall be the greater
of the following:

El)z feet 6 inches

2) 1/2- ot the span length (applies to gondolas

onl

gie distance between haul ropes (or track cables.
for the purpo* « of these checks, shall be considered as
equal to llie gage ot the line

2 1.42.3 Path of Rope Adjustment. Termi-

nals and tower* containing provision lor change in
height ol rope or track supports, or both, shall he used
only with the approval ol the authority having jurisdic-
tion Such pfisviMon.il made, shall be controlled in a
liiauiict lo avoid overloading or undciloadtng lower
units Ilie control shall he provided in the lollosving
manner

There shall be made available to Ilr designer ol
only the prolilc of the natural terrain a'ong ihc line hut
also profiles, approved by the owner, ol :he various
anticipated snow depths tor which he wishes the lift to
be designed The designer shall select one set of towei
locations Ili.it will he suitable for all ol these profiles.
For each profile he shall determine the proper number
and height of sheaves lor each tower. Tlie sheave units
furnished lor each lower shall he suitable lot all ol
these profiles. | acli tower shall lie marked with the
location ol the assigned height lor the sheave units for
each profile, giving each profile a venal number or letter,
such as A. H.C, 1), etc Ihc operating instructions shall
dearly stale that when the sheaves on one lower ate at
lo ation A. lor example, then the sheaves on alt towns
shall be at location A. and sumlaily for all oilier serial
leltcrs Ihe instructions shall also include a standaid
procedure tor determining winch serial designation lo
use lo suit the snow conditions existing at any given
time The owner shall make suic that these instructions
ate followed After any such Jungc the lill shall not he
slatted until the alignment ol the sheave unili has been
checked
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| Skimobilcs - Additional Requirements.
Trestle. | be bridged over ski trail- vitli an opening
vvki_de enout i and high enough to per .at the passage of
skiers.
2.14.4 Surface Lifts - Additional Requirements
2.1.4.4.1 Vertical Clearances. Terminals and
towers shall be located so that, under the most adverse
conditions, the towing outfit will not lift a passenger
from the snow surface. Also, under the most adverse
conditions, the haul rope shall be high enough to clear
apassenger's head by at least 2 feet, and keep down-
co.ning, empty towing outfits cleat of the snow. The
down-coming, empty towing outfits shall dear a passen-

Horizontal Clearances. The miniger's head by at least 2 feet at any area where the pas-

sengers cross the path of such outfits.

Tlie towers shall he of such a height and so located
that if the up-going haul rope comes off the supporting
sheaves of one towei, the towers tor terminal) on ei-
ther side will support the rope clear of Ihc design ski
track hy a minimum of 2 feet.

2.1.4.4.2 Path of Rope Adjustment. In areas
nf deep snow, it may he imperative to use variable rope
sheave heights. In such cases, changes in tower height
slull he controlled m a manner to avoid overloading or
underloading lower sheave assemblies. Tim control shall
be provided in the same manner as for acriallifts (sec
2.14 Ml

2.14'5 Tow* Additional Requirement*

2 145.1 Vertical Clearances. At no point be-
tween the loading and discharge areas shall die rope
exert a downward force gicalci than 35 pounds, or an
upward lotce greater than 30 pounds, when held at a
height ol 2 lect above tlie snow suitace by a single pas-
senger.

(1) Fiber rope tows When the downcoming rope is
less than 7 feet above the ski Hack, protective fencing,
or oilier approved means, shall be provided lo prevent
persons Irom coining in contact with the down-coming
rope.

p(2) Wire rope lows: Towing devices shall not con-
|Iacl ihc ground or snow surface at any point along ihc
ow

2.1 4.5.2 Horizontal Clearances. Thcic shall
be aminimum distance of 3 lect between the up-going
rope and any pole located between the loading and dis-
charge areas.

21453 Other Clearance*

(1) Fiber tope lows Tlicic dull be a minimum dis-
tance of Slect between the up-going rope and the down-
coming (ope pole* lor 50 feel uphill of the loading area.

(2) Woe lope tows Ihe distance between ihe up
going and down-coming rope* shall al atl point* exceed
twice the protection ol any towing device attached to
the haul lope, hut in no event be leu lli.in - leet 6 inches.
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Tlie uphill track shall be so located that a passcng-i can- NMicii there is no conductor in a carrier, the fore-
not be struck by a down-coming lowing device. going maximum dcar-span speeds shall he reduced 25%
2.14.6 liicablc Systems - Additional Require- and the across-tosvcr speeds shall be reduced 30%.
ments 2.1.5.2 Aerial Lifts
2.14.6.1 Track Cable Saddles. The tower -nd 2.1.5.2.1 Gondola Lifts and Detachable Chair
terminals shall be arranged so as to keep the track cable Lifts. Rope speed shall not exceed 800 lect per minute,
in the saddles under tire most adverse conditions. These unless approved bv the authority having jurisdiction.
provisions shall not interfere with any track cable move-  Smooth acceleration of the cairicr shall be accomplished
ment or any track cable brake ogeration. from and to full rope speed. Provisions shall be made
2.14.6.2 Maul Rope Sheave Units. Maul rope to space the carriers at prescribed intervals, never less
sheave units arc generally ot the support type. "Depres- than that contemplated in the design.
sion" or "hold-down" sheave units shall be subject to 2.1.5 2,2 Chair Lifts - Fixed Grips. The maxi-
the requirements of 1.2.2. mum carrier speed shall he as shown in Table |.
2.14.6.3 Fair Leads. All line sheave units, in- Higher speeds may he approved hy the authority
cluding both high and low tower roller assemblies, shall having jurisdiction Tlie speeds Ibted in Table | may
be provided with fair leads or guides to accomplish the he increased il a lift is slowed or stopped lor Ioading
following: and unloading, bur in no case shall the speed excee

(11 Permit the unobstructed passage of a carrier 700 feet per minute.
gripped to the haul rope regardless of the position ot 2.15.23 Skiinnbiles. As a general rule, ski-
the aul rope guided by the fair leads as the carrier ap- mobile .Itould not be operated at speeds m excess ol
proaches the sheave assembly. 550 lect pet minute. The loading interval lor single-

(2)  Return the haul rope to the sheave groove when passenger cars should not he less than 4 seconds.
it has been lilted in normal operations or bit other rea- Tins speed may he increased it ahit is stopped for
sons. loading and unloading.

(1) Provide the rope guidance necessary beneath iirthrruiorc, although the foicgmtig speed and in-
sheave assemblies and adjacent structnies to prevent terval have been piovcil successlul by experience,higher
entanglement of the haul tope as it is returned by the speeds and slimier intervals» ay lie approved by the
earner to mutual operating position fiom any location authority having jurisdiction it a proposed scheme can
it may assume due lo dciopcntenl ot oilier displace- be silo.vn lo represent sale opciarion

ment. 2.1 5.t Sutlacc Lifts. The speed ol the lilt and
2.14 6.4 Intermediate Structures. Auxih._'tbig._s_p_e_l_cin? or the towing outfits shall he such that the
intermediate strucluics shall he provided (= suppoti iniiiiitiiim loading mlcivuls designated in 2.1 5.3.1and

2 1.5 3.2 aic maintained, unless reduced tune intervals
are approved by the aiitlionty having [iiilsdictloti.
| o1 hits with detachable gups, means shall be pro-
2.1.5 Capacity and Speed vided to maintain the minimum distance between suc-
2.1.5.1 Reversible Tramways cessive skieis Ilul was used 1 Ihc design ol ihc lilt.
2.15.11 Capacity. The design capacity ot Die skiei(s) shall not be loaded until the *' rei(s) ahead
eachcanier shall In- posted conspicuously m each car has lliave) Haveled this minimum distance fin. 1 the
nor and at each loading area (Sec also 2 1 12 1(1)1 loading point.
2 15 12 Speed Lllie maximum earner speeds. Automatic launching devices meet the tcqtiircment!

sheave units as requited to maintain a minimum cleai-
ancc of X Icel between tlie haul mpc and 'lie snow
profile,

inled per inuiuic, shall he as follows

N Mimih il HhiiMe
Condition SyMrm Sytlem
Cleai spans 7(MK) 20MM
Asloss lower. lotto 1500’
| ulciing leliuiualt 3UU 300

* IIns iimsmmlit <[»iU Ini lo. jlifc systems &<t'jud un llie
jsMiiiipiMin Thal li.. I. i.Me viUtllcsair Sidimmd ilul IIl.
Ajtenroysltrrls ode ilitr. ilv ms Hir IM*V >sl.Jrs >>>t tin-
AL11's s« writ a. in tlk- »|unt jnd do n..| .nine in t.inu.
null,or ml-110 jnv_pill »I Ilir vj.lJli s.iu 1. Mutiny slips,
it used li tliis sondiiitin Jursmil rsisi. speed usersin- snt
ill. s vILill broicilusrd in j masiiniini of Will Im-I pn muuilr

0l 2.1.5.3 when timed to release to meet the minimum
loading interval.

2.1 53.1 SingleTassenger Carriers. Die mini-
mum loading wlctv.l shall be 3 seconds pi  the tunc
teqillicd to extend the lowing «ntil lo s eh a point
that the passengei Mails to move

2.1.5 3.2 Multiplel'assengerCarriers, Ihe
minimum loading interval shall he 4 seconds plus the
lime required lo extend tlie towing outfit to such a
point tint the pavscngcis stall to move.

2.1.5.4 lows

2 15 4 1 Capacity. The loaning interval and

capacity shall be regulated to suit the design limitations



Tabic |
Maximum Carrier Speed, in Feet per Minute.
for Chair Lifts with Fixed Grips

Conditions Single  Double  Tiplc  OQilier

of Use Chair Chair Chair  Chairs
Skiers 61)0 ‘550" 500 450
Foot passneers 350 30n 275 250

of the equipment as well a. the slope gradient and the
ability of the skicts to load and leave the low salely.

21542
shall not exceed 1500 feet per minute for passenger
operation, with the following exceptions and qualifica-
tions;

(1) Higher speeds may be used to ‘ransport ski pa-
trol members on emergency missions.

(2) In the case of each tow. speed of operation
should he specifically approved by the authority having
jurisdiction. Hie authority may rcqu.re lower speeds
under some conditions and may also grant special ex-
cep.ions lor operation at higher speeds if su‘c operation
can he demonstrated to the satisfaction of the authority
having luiisdiction.
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minimum of 6 inches above the finished grade. Founda*
lions on rock shall he (irmly anchored lo solid rock un-

Vlcss designed as gravity foundations.

— 2:176.2.1 Factor of Safety. The design shall
have a factor of safety of 2 in resisting overturning or
sliding under dead load and live load, and 1.5 under

| these loadings plus wind acting simultaneously.

«  2.1.6.3 Anchorages - Tows. All structures shall
be supported on sills or other supports that, however
temporary, arc capable of carrying the loads imposed
hy structural and machine elements under static or

Fiber Rope lows. The tope speedperating conditions without shifting or settlement

that will impair Ihc operation of the tow.

Anchors may be natural objects or devices installed
in a manner capable of withstanding tensions and uplift
imposed by low installation. See 2.2.10.

2.1.6.3.1
have a factor ol safety of 2 In resisting overturning,
sliding, or withdrawal under dead and live load.

2.1.7  YVirr Rope and Strand to He Used as Haul
Ropes, Counterweight Ropes, and 1 rack Cables (All
Classifications|

2 1.7.1 Specification. Wire rope ot (tack strand
slull he specified hy the designer Pie specification

2.15 4.3 Wire Rope lows, flic tope speeghall Include the following

shall mil exceed 100 lect per minute lor passenger op*
cr.ilioii,

2 1 Structures and Foundations!All Classifica-
tions!. M sltuctuics and Inundations shall he designed
and installed in ¢ intoimanec with applicable cnteiia
listed in 1.V Applied design loads shall include dead,
live, snow. wind, and dynamic loads due to normal oi
emergency operation.

Structures and Inundations located m snow c'oep
areas shall he designed Ini tmli conditions and loads
or he protected hy snow breakers ot shears.

216 | Structures Wlicie structures arc trolled
lo foundations, double nuts, Imk nuts, or equivalent
means ol locking lints shall he used

21 6.1.1 Uicahle Svterns
giiiremenls. On bicalrlc systems, torsional displace-
ment or rowers under the most adverse conditions
shall he limited lo a value tli.ii will not cause driope-
nicnt ot the track cable liom the saddle

2 16 2 Foundations In deletmining the tests
tame ot the earth to motion of the loundatnm, the
lolism| conditions at the site shall he Conudcted, in
eluding any buoyancy due lo gioundwaiet iliat iitay
he picsenl Il the resistance ot Ihc soil is not piaclt
calls delrimiuahle. the loundatioii or anchorage should
he designed as a guviiy anchor, uung at'ocllicienl ol
litctioii ap,)iopiiate to the general iliauctct ol the soil
lioiiiinis ol lorindatlons sliall he below die noiitul liost
1, pili unless lesimgoti solid nick, ami lops shall Ire a

(I'1 Diameter

12i Diameter tolerance

(3| Number and arrangement of wuci

i4( Strength grade

5) Typo "l core lor wire rope

(t>) lay ol wire tope ni strand, or both

(7| Nominal breaking strength

This specification shall also State that the rope or
siland tnemhci shall comFIy with all provisions of 4.1.

Uns specilicatmn shall he referred lo herein as the
Approved Specification Copies of the Approsed Speci-
fication shall he tin niched to the manufucturer, owner,
and aulhoiits having juntdlt'liiri.

Only wuc lops and Ireck stiaid that are the suh*

Additional Re/cil ol am] in compliant vsiih an Approved Specifica-

tion shall he ins'ailed on a tramway.

2 17 2 1ests Iteloie installation, a certified tesl
report covering the tests required in 4 2 sliall he pro-
vided Irom airsimg laboratory in Ihc Llulled Stiles
acceptable to the authority having jnimliction Unless
otherwise specified, the manufacturer of the wire tope
ot Hack strand is icspi.nvihlc lor performance ol ill
irsimg requirements ol this standard ( opies of the lest
report (see 4.2.21 shall he lurriished to the mamifac*
dler, owner, and aitihotily having jurisdiction

2 17 1 Vpprosal of Spicificatinus and Tests.
Copies ot the specilicition. Iscr 2.1 7 (find lest (see
2 | 7.2] shall he luinisticd to *weowner and JUIl »nty
having |unsdi> tlon Hie authority luvmg |unsdielion

Factor of Safety. Ilie design shall
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may designate detailed specifications and test proce-
dures to supplement Ihc ..quirements of 2.1.7.1
and 2.1.7.2,

2.1.7.4 Splices

2.174.1

formed hy an experienced splicer acceptable to the
authority havingjurisdiction. The minimum length of
Ihc splice shall be 1200 times the nominal rope diam-
eter. Hie tails, or lengths of the rope strands tucked
into the core of the rope on splicing, sliall be a mini-
mum of 30 times the nominal rope diameter in length.

When two or more contiguous long splices occur in a
rope, they shall be separated hy an undisturbed length
of rope (hat it a minimum of 2400 limes the nominal
rope diameter.

No type of connection other than the conventional
"long" splice sluil he used in a haul rope without speci-
fic approval of the tramway designer and the authority
having jurisdiction,

(1) Reversible bicable systems Splicing of haul
topes on reversible hicahlc systems shall not be per-
mitted. with the following two exceptions

(a) Tlie infrequent case that this nitc would re-

sult in a shipping package that is loo large to handle hy
existing means ol transportation
th) When tw >haul topes are used, cither of

which would sustain the maximum load with a sialic
factor of safety of 5 if the oilier haul iopr were broken

(2) Exception wue mpe tows. Sleeve-type splices
or wedge splice handles are permuted when installed lit
accordance with the lilt uunuhkturct's mstmounts
Tins type of splice shall he teplaccd annually

2.1.74

event that damage occurs to Ihc wue rope and siuli
damage is confined only lo asingle strand ot ihc tope,
replacement ol the damaged sit.nut will be permitted
on an rmeigrney basis and tin iopc may he continued
in service under the following conditions

111 Prioi approval Is obtained from the authority
having jurisdiction tor such rrjsaits

(21 Acompetent wire tope splicer verbally adsises
the authority having jurisdiction, with written confir-
mation lo the authority having jurisdiction pimu to the
lope's being placed back in opr..n»ti. that a suitable
replacement Sliand was available and Hut all olhei con-
ditions wen such Ihat he was aide to make ajoopet
icpau to the rope by ihc use > this method

(.1) Hie minimum length ol ihc new p <e of strand
is al least 3M) mites ihc nominal tope diameter between
end lucks, and the length ol lad lucked uilo tin cine al
each end shall be al least <0 times the nominal iojsc
diameter,

(4)  The repaired area is outside ol an existing spike,

and both new lucks aie al least on limes (he nominal

It

2 Emergency Repairs tl'alchl In the

rope diameter from the end luck ol an existing spike.
(5) The repaired area is inspected daily for the first

5 days of operation and once weekly thereafter during

ihc operating season, hut is removed from operation

Haul Ropes. Splicing shall he perimmediately if core collapse, pulling, high stranding, or

other significant distortions occur.

(f>) This procedure is a temporary emergency repair.
It is intended to permit operation for the remainder of
a season hut in no case more than 6 months At the end
of the scavm or alter 6 months, whichever comes first,
the dama?ed section -lull be cul out and a full-splice
icpair will he made.

(7)  Documents showing the splice diagrams and
overall length of the patch, as prepaicd hy the compe-
tent wire iopc splicer, are filed with the authority
havinP jurisdiction and also placed m the owner's wire
rope log for Ihat rope

2.1.7.4.3 Counterweight Ropes. No splices
shall he permuted in counterweight rofies.

2.1.7.4.4 Track Cables. Lrack cable couplings
shall not he used No splices shall he permitted in wire
tope used as Hack cables

2 17 5 End Connections

2.17 51 Haul Ropes llicahtc Systems.
Sockets shall be capable ol developing the lull strength
it the rope to which they arc attached. Il types of end
connec lions are proposed that arc other than the cur-
rent standard tvpes used lit the Drilled Stales, then suit-
ability should he established hy tests. | he authority
having imisdiction shall have the light to approve or
disuppioci the use ol the proposed connection even
though vikh tests have Keen made.
2175 2 Countciwright Ropes | nd connec-
tions shall not tail n slip undri a tension equal o» St>;
ol ihc strength ol the mj*e | ud connections shall satisfy
the tecoiiimeudations ot the manufacturcts ot the fit-
tings involved Seclions ol iopc permanently dclonned
01 damaged by the application ot wue m»pe clips, or
benl atound thimbles, sheaves, or other anchoimg de-
vises not meeting ihr minimum diametric spevificd m
22 3. Condition C. shall not be irlocated or reused as
a part ol live section under load

21753 Irack Cables Rojse and cable lock-
ets shall be designed so Ihat ihey shall run he siiessrd
beyond llie yield pomi ol live material used when ihc
topes of tables ihey ars not are under tensions equal to
then nominal tuejkmg strength

Itic method ol atlaslimenl sliall ticone currently m
plainer m the Drilled States oi establish™**! br test*,
and dull develop al least "XL 1 ol the nominal h'cakmg
sliengtli ol the cable

Hie asilhoiily basing jurisdiction sliall base the light
to apptovc in disapprove ihc use ol the pioposed (on
lies lion esen though us li tests have been made



2.1.8  Communication* (All Clarifications). A per-
manently installed two-way voice communication sys-
tem shall be provided hetween the motor control point,
loading stations, and unloading stations. The power for
this system shall be independent of the primary power
source.

2...8.1 Reversible Aerial Tramways - Additional
Requirements. An additional system of two-way viicc
communication from operating room to all carriers and
to opposite terminal platform shall be provided where
carriers arc attended by a conductor.

2.18.2 Surface Lifts and Tows -
Voice communication systems are not required for
those conveyances qualifying for operation by a single
operator, as defined in 3.2.2.3.1 and 3.2.2 4.

21.") Electrical Design and Installation (All Classifi-
cations*

2.1.9.1 Applicable Codes. All electrical work
shall comply with American National Standatd National
Code, C'l+1*75 (NITA No. 70-1975). and American Na-
tional Standard National Electrical Safety Code. (‘2
(1973 Edition), including C2.1 1971 ,('2.2-1"*0and
Supplement C2 3j-|9t*5.C2 M973. and | 3.4-1973.

2.19.2 Location. /VI exposed electric power
transmission wiring shall Ik- so located tlut in tavo ot
collapse or breakage ot ilie power tine it will not come
in contact with earners, topes, oi passengers.

2.1 9 f Protection. All transformer stations and
other electric equipment shall k* protected so as to pie-
vent unauthorized rcrsuits (rout enterm the area or
coming in contact with any portion of the equipment
or wiring. All power equipment shall he protected
against overloads hy proper circuit breakers or (uses

2.1 94 Signal. Communication, and Control
Circuits Only signal, communication.and control cir-
cuits are permitted lo be supported between lowers
that support tlie tramway, lilt, or tow. Voltage on over-
head or exposed circuits sliall be Itmilc Lo volts.

2.1 9 % Electric Stop ( minis All electric stop
control circuits sliall be eneigi/cd circuits so that, hi
thr event of electric power (allure, live system will fail-
sale ind the tramway, hit, or tow sliall be inopciativr
Cltcuits sliall be all metallic An madvericni gt-mnd
sliall cause the system lo laifsjlc. ( itsmis may be
grounded during lightning storms and when rlie mstalla
Don is unattended.

Where guillotine-type switches are used to Sever
woes in tlie crneigency stop circuit upon dciopemenl
Itnni line slicaves. solid conductors shall be used

Interruption of live cmcigrmcy strip circuit dull slop
the prune mover or auxiliary prime mover, whichever
IS In use at the lime.

When dveie 0 only one tlopclicuil, It shall hrclavsi
Ired as the divergency stop circuit

Exceptions.
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2.19.5.1 Stop Switches. All stop switches in
the safety control system shall be ol lire type Ihat must
be reset manually.

2.19.6 Grounding. All metallic structures shall
be individually grounded using No. 4 copper wire or
ljrger and 5/8-inch diameter by 8-foot-O-Inch-loiig
copper-coated steel grounding rod or the equivalent.

If the gtound connection is not visible, the construction
shall be certified in wilting by a qualified engineer ac-
ceptable to the authority having jurisdiction.

EXc.pt for the haul rope on reversible tramways,
grounding wheels or cqu.valcni means siijii be provided
at all terminals and stations for the Burpose of ground-
ing track and haul cables, as applicable.

2 1.9.7 Night Lighting. For nighttime operation,
opcra'mg tramways, lilts, and tows shall lie provided
with lighting facilities. For aerial tramways and aerial
lilts, lighting sliall be provided at loading and discharge
areas. Eor surtace lifts and lows, the entire path of
travel, including the loading and discharge areas, shall
he lighted.

2.19.71 lllumination laglits shall be located
in amannci to provide generally uniform illumination

2.1 9.7.2 Types |amps shall be of a type
suitable and rated for minimum temperatures of the
location, fixtures shall be designed to maintain proper
lamp operating cliaiactcfiitic*

2 1.9.7.3 Location, laglits shall be mounted
on substantial poles or standards, (all lower and lcrrm-
nal structures may hr used lor supporting lights subject
lo ihc following ‘.quirements:

111 Approval vlult be obijiucd from *qualified engi-
neer and th authority having jurisdiction.

1- 1 flic service conductors lo cjcli 111 tower or
terminal structure shall be underground or m rigid race-
ways No wiring shall he sup»oiivd between lowers and
no open wiring dull pass over or undci the lilt line.

(3) A separate ei* loved disconnect or cncint breaker
shall he required tor cash lower or terminal striK iure.

(4) All metallic raceways on a tower or terminal
structure shall be grounded

(5) The hcliling installation shall not conflict with
other requirements of this standaul and dull mil utter-
feie with operations ot the tramway, hit. or low in juy
manner

21974 Emcrgrrits | rghliur | metgens)
lighting shall Ire ptovided it ihc event ol rlrcinc power
failure, to permit

(1) Regular Unloading ot tramway, lift, or low
facilities

f21 Emergent) evacuation ol carriers

21 ID Internal ( omlruslinrt Engine Installation

21 1t) | 1 net Stoi»gv fuel tanks,except lor
diesel lifcl. tilalt he  ad -quale tapactl) to peiinii un-
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Interrupted operation during (lie normal operating
period. Where internal combustion engines are located
In weatherproof equipment rooms or buildings, fuel
tanks shall he located at least 5 feet from Ihc outside
of the rooms or buildings foi surface tanks or in an
underground installation. Tlie fill pipe shall be capped
and locked, and located to avoid toxic fumes and fire
hazard during refueling. Stopcocks shall be provided
on fuel lines at points where the lines enter the building
in underground installations or where the lines leave
the tanks for aboveg ound installations.

Integrally mounted fuel tanks arc pcrmissiolc on aux
iliary engines located in other than weathcriight rooms.
In all respects the installation shall comply with
American National Standard for the Installation and
Use of Stationary Combustion Engines and Gas Tur-

bines. 13176.1-1%774 (NFP, No. 37-1970).

Exception Integrally mounted steel fuel tanks may
be located within or beneath weathcriight buildings
supported on. or enclosing, combined dnve-tensioii
carriages, provided that the end of the fill pipe is lo-
cated beyond the sides of the building, has alocked
fill cap, and is m such alocation as lo avoid toxic
fumes an(g flirfoh?zlard during refueling.
fuels shall be stored and handled in accordance with
American National Standard Flammable and Combus-
tible luquids Code. /2K8.M 974 (NFPA No 30-197.1),
and American National Standard for the Installation
and Use of Stationary Combustion Engines and Gas
Turbines. BI76.M 974 (NFPA No 37-1970) Lique-
fied petroleum gas installations shall be made in accor-
dance with American National Slamlard for the Storage
and Handling of Liquefied Petroleum Gases. /. K |-
1974 (NI I"ANo 5H 1974>

21 10?7 tshausi Systems Exhausts shall be de-
signed and installed to doth. ige In the atmosphere.
Exhaust stacks within reach ol personnel shall be
equipped with guaids or heat shields

2.1 103 Gear Shifts Where gear shift levers arc
used on internal combustion engines, piovtsions shall
be made to prevent accidental shifting of levers into
speed ratios exceeding design m accidentally into v
verse geai dunng public operation (*ear» sliall not be
slutled when the lift is moving

2.1 11 Loading and Unloading Atras I'lalfotrus,
ramps, and related units composing ihe loading and
unloading aicas ol all acnal liamway types aic irile-
gully tclated to the sate operation ol that unit They
dull be designed and installed in conformance wiih
applicable cnictia listed in | <

21 111 Resemble Tramways Hallotms dull
be ptosided wolli sufficient space lor passengers wailing
Inetiduik and lot passengers discndiaiking Provisions

H

shall be made for separation of incoming and outgoing
passengers. Railing shall be provided lo guide passengers
safely to and from the carriers. The platforms should

he as level.» possible. Steps should he avoided where
possible.

Guide rails with curved ends shall be provided so
that entrance and exit of carriers to and from the
platforms can be accomplished smoothly and with
minimum impact when carriers are deflected from the
vertical 10 degrees laterally and. simultaneously, 10
degrees longitudinally.

2.1.11.2 Aerial Lifts - Fixed Grips. Handrails,
safely nets, or ramps shall be provided where required
for ihc protection of the passengers and opcialmg per-
sonnel. The haul tope shall approximately parallel the
platform.

Carriers passing loading and unloading areas shall
not vary in height above the area greater than - inches
under the most adverse conditions of design loadings
and rope tensions.

Intermediate unloading and loading stations, when
located in tandem to permit simultaneous unloading
and loading al an Intermediate station, shall be scpa-
ralcd by an adequate distance that will permit the sate

Applicable Specifications Liquigkit ol the unloading passenger and the icloadmg of

the va.ated carrier. In no ease shall the distance, m feet,
1t un the unloading point to Ihc loading point be less
tlun K times the maximum iopc speed in lect per sec-
ond. L'iovisioiis shall be made to provide safe cgtcss
Irom am) ingress to these areas. When either area of the
combined station is not m operation, a sign sliall be so
displayed, and the mgless closed

2 1112 1 Loading Arras Loading aicas shall
luve siilliclent level letigih to permii passengets to load
safely The minimum length shall be 8 Icel.

Towers adjacent to loading aicas shall he piotected
to ptevrnl ski lips ol passengers |tom becoming en-
tangled in Ihe lowers.

2.1.11.2.2 Unloading Areas. Unloading areas
shah have sufficient length to pcimil passengers to un-
load satcly A minimum length of K feel shall be pm-
sided that is inclined along the direction of cainei
Havel not in uc than ID: downwjid or upward Hie
entenng end ol this section dull be fitted with inclined
guards to prevent ski tips of unwary passengers Irotn
being vaugltl undci the edges ol the platform

Ramps doping downward from the exit ol the un-
loading aiea dull not be steeper than 4171.

(lull wheel unloading When a hit and uidoading area
are designed for passengers to disembark in dose pros
irmly lo the upper terminal bull wheel, normally dcsig
ruled as "bull wheel unloading.” the following require-
ments -lull be met

(1) Ihe beginning ill the exit tamp dull he to situ



ated that the combination of ramp slope and distance
from point of langcney of bull wheel to top of ramp
shall be such that the passengers shall clear the carrier
as they ski down the ramp under most adverse condi-
tions of snow friction.

(2) A safety gate shall be required to stop the lift
in the event a passenger fails to unload. Provision shall
be made to unload passengers from the carrier in this
event without either lift reversal or carrying passengers
beyond the downhill end of the unloading area.

(3) Use discharge ramp shall be clearly identified by
a pronounced break having a minimum gradient of 12'

(4) There shall be asign clearly identifying the
unloadin% point: "Unload Here."

(5) There shall be no impediment to unobstructed
passage of persons inadvertently failing to unload.

(6) Any ramp on the return side sliall be required
to have proper protection for ski tips of passengers who
actuate the salely gate and pass around to this ramp.

2.1.113 Aerial Lifts - Detachable Grips. Hand-
rails. salety nets, or rjrps shjll be provided where re-
quired for the protection of the passengers and operating
personnel.

2.1.114 Surface Liftl. Loading areas shall be ot
sufficient length and grade in permit the passenger to
embark salely.

Unloading areas shall he of sufficient length and
grade lo permit the disembarking passenger to leave the
(owing outfit salely Hie area shall contain an approxi-
mately level section followed by a slight downgrade t >
assist ihe passenger skiing away Irons the towing device

Ihe distance between unloading area and upper ter
mmal guides shall lie sullicient to allow tossing outlits
to become retracted and to permit their oscillations to
dimmish adequately belorc entering the terminal

2 1115 Tows. Loading areas shall he »ea;ly
level. Hie area shall be !tce of obstruction* and fenced
in a manner to guide passengers to the loading point.

Unloading aieas shill be nearly lev.-l or graded lo
form alamp inclined downward in the difcciion ot
travel and outward from the line of the uphill tuck to
piovide movement away from the tow

2 1.12 Signs (AH Classifications) Ail signv tor instruc-
tion ol the public shall he bold in design with woidmg
slimt. simple, and to Ihe point All such tigm shall be
prominently placed

I nuances lo all machinery, opetalon*. and atten-
dants* looms sliall be posted to the ell 'Ct that unautho-
n/ed persons are not permitted therein

Use sign "Men Working on laft" nr a similar warn-
ing sign sliall he hung mi the mam disconnect switch
and at control points lot slatting the auxiliary Of pnmr
mover when men are woiktng on the pass* ngci tram-
way. See 2 1 1S lor additional requirements
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2.1.12.1 Reversible Aerial Tramways and Gon-
dola Lifts. The interior of each cartiei shall be promi-
nently posted to show:

(1{ Tlie maximum capacity of each carrier in pounds
and number ol passengers. (Tins shall also be posted at
each loading area.)

(2) Instructions for procedure in emergencies.

2.1.12.2 Aerial Lifts (except Gondola Lifts).
The following signs shall hi- posted:

(1) "Prepare to Unload" (not less than 50 feet
ahead of unloading area)

(2) “Keep Ski Tips Up" (ahead of uny point where
skis may come in contact with a platform or the snow
surface)

3) "Unload Here”
34 “ Safety Gate” (if applicable)
5) “Remove Pole Straps from Wrists" (al loading

area
(g) Sign visible al all points of downhill loading,
listing downhill capacity of lift

2 1.12.3 Surface Lift*. The following signs shall
he posted:

(1) "Prepare to Unload" (not less ilian 50 feel ahead
of unloading area)
(2) “Stay in Track"
53; "Unload Here"
4) "Salely Gate"
(5) "Remove Pole Straps from Wrists” (at loading
area
) 2 112 4 Tow*, Ilic following signs shall be posted
(11 "No Loose Scarves
No laiose (loihmg
No | »mg Hair Lxposcd"
tat loading area)
523 "Star hi Track"
3) “Unload Here"
<4| "Safely Gate"

2 112 5 Night Lighting (All Classification*). All
sign* requited lor normal daytime operation shall lie in
place, and those peilaming to the tramway, lift, or tow
operations shall be adequately lighted for ruglil skiing

2.1.13  Evacuation - Reversible Aerial Tramway*
and Aerial | fl». Ihese installations shall be provided
wilh approved means to evacuate passengcis frmi
stranded carrier* Tor heights over 250 feel, or for lo-
cations over obstacle* such as river*, etc, evacuation
equipment s J1 include an cmetgrncy carrier system
or other appmsed equivalent rescue device.

All nonmetallK i<»pe used for evacuation shall be of
synthetic polyester tiber' or ot a bard lay nyl**n with a
minimum diameter ul 7/Ifi inch and a minimum bteak-

"lui rtjmplc. Dj.ht



ing strength when new of 5000 pounds. No natural
fiber nr polypropylene ropes shad be used.

Ihese mpes shall be carefully stored when not in
i se. and they shall be examined alter each complete
lift evacuation and prior to each season of operation,
bath summer and winter, lo ascertain that they are in
J[tisfuctory condition.

Carabiners, if cd, shall be of the locking type.

2.1.14
fications). Before the system is opened to the public,
it shall be given thorough inspection and tests by quali-
fied personnel to verify complian ¢ with the plans and
specifications of the designer am, all applicable regula-
tions of the authority having jurisdiction. The designer
0. « l'acturcr shall propose and submit a load test
D we for approval by the authority having juris-
diction.

It shall be the responsibility of the owner to see that
the following conditions have been met:
1) Tightness of all structural connections
2) Lubrication of all moving parts
4) Alignment and clearances of all open gearing
4) Installation and alignment of all drive compo-

R —

nents

(5] Position and freedom of movement of counter-
weights or other tensioning means and carriages

(b) Haul tope alignment at entrance to bull wheels

(7)  Operation of all electrical components, includ-
ing circuit protection and grounding

2.1.14.1
Lifts - Additional Requirements. Inspection shall also
cover

411 Irack cable and haul rope sags under the most
adverse static loadings.

(2)  Alignment ol track cable saddles and haul rope
sheave units.

) Evacuation equipment and piocedures, includ-
ing an actual lest al the most difficult location

<41 Towers and terminals, (or coned location and
installation in accordance with plans and specifications
A certification from arepresentative ol the drsigncr
may be accepted as evidence of compliance with Ibis
provision.

(5) 'thorough operating tests unde Iull loading ai |
any partial loadings that may provide the most advert
opiating conditions lest load per canter shall be I Itl

of the design live load. Tor chair lilts whriein loaded
chairs can pass around ihe terminal (see 2.2 11.2 211)).
tlie lest sliall include passing a loaded camri with twice
Ihe design live load aiouml the bull wheel al lull speed
Tire functioning o( all push button slops, automatic
slops, limit switches, selected dcioEcmciit switches,
and communications sliall he checked. Acceptation
and deceleration tales shall Ire saiisljctnry under all

Acceptance Tests and Inspection (All Classi-

loadings. Motive power and all braking and backstops
shall be proved adequate under the most adverse load-
ings. The tests shall include at least 6 hours of continu-
ous operation with empty carriers to check for overheat
mg of moving parts, excessive vibration or deflection of
mechanical or structural components, free movement
of tensioning systems, etc.

(6)  For systems using detachable grips, all transfer,
launching, and grip-testing equipment shall be thor-
oughly checked both before and dur(. « the continuous
run test.

2.1.14.2 Surface Lifts -
ments. Inspection shall also cover

é f Alignment of haul rope line sheave units.

Haul iopc sags.

(3) Retraction ol towing outfits.

(4) Towers, bi nts, and terminals, for correct loca-
tion and installation m accordance with plans and speci-
fications. A certification from a representalive of the
designer may he accepted as evidence ol compliance
with tins provision,

(5| Thorough operating tests. Hie functioning of
all push button slops, automatic stops, safety gates,
limit switches, selected dciopemciit switches, and com-
munication devices shall be checked. Braking slull be
proved adequate. Hie tests shall include at least 3 hours
01 continuous «  non with empty cjineisat lull
speed to check lot overheating ol moving parts, exces-
sive vibration or deflection ol mechanical m structural

Additional Require-

Reversible Aerial Tramways and Aerial components, free movement n! tensioning systems. Me.

21141 lows
sped ion shall also covet
tl i Horizontal and vertical clcaiancci See 2.1.4 5.
(21 leiminalv lor correct location ami installation

in jccotilaikc with plans and specifications.

(4)  lliorough operating tests. Ihe Iunclinninﬁof
all push button stops, salcty gates, etc. shall be checked.
Bi Iking shall be piovcd adequate Hie tests shai include
lull-specd operation lor as long as tequiicd In check (or
overheating ol moving parts, excessive vibration or de-
flection ot mechanical oi structuia! components. liee
movement of tensioning systems, etc.

*4) Rope twist or spuahng

115 Safety of Operating and Maintenance Per-
sonnel 1 Al ( lassificalions). Provision sliall be inrorpo-
ialed in an aciial tiamway design lo tender the system
mopeijhlc when necessary lot the pmtcclinn ol |h*isoh-
nel winking on she tramway.

\dditioual Kcgiiiicincuts In

2 2 ferminalv and Stations

22.1 Prime Moser (All (lassifwaliont). All prune
movis shall have capacity to handle die ntosi unfavor-
able i.evign loading conditions, including the starling
ot alolly loaded llamwav. Ilft or low.



Where manual multispecd transmissions arc used on
either the prime mover or auxiliary prime mover, gears
shall not be shifted when the tramway is moving.

Where teverse capability is provided on the prime
mover or auxiliary prime movet for any tramway, pro-
visions shall also be made to prevent accidentally shift-
ing into reverse whenever the tramway is operating.

2.2.1.1 Auxiliary Power Unit - Reversible Aerial
Tramways and Gondola Lifts. An auxiliary power unit
with an ‘(dependent power source shall be provided
that can readily be used to move the cartier(s) to a
terminal in the event of failure of the primary power
unit, unless other means acceptable to the authority
having jurisdiction arc provided. A single auxiliary
power unit shall not be used except to unload passen-
gers and for maintenance purposes. The auxiliary en-
gine shall not depend upon the mechanical integrity
ot asingle pimtc mover to drive ihe unit.

2.2.1.2 Auxiliary Power Unit  Aerial Lifts
(Other than Gondola Lifts). An auxiliary power unit
with an imlcpend” * source shall he provided
that can readily ininad the line in the event
of failure of the prim-  “owei unit As a minimum,
the auxiliary power uni! shall he capable ot starting
and moving a lully loaded line in a fotwaid diiection
at not less than 1IK) feet pet minute or at an average
speed m feel per minute equal lo |/(*0 the \lojh.* length
ol the illl m fret, whichever is gtealer lhe auxiliary
engine shall not depend upon the mechanical integrity
ol asingle prime mover to drive the unit

A single auxiliary power unit shall not be used ex
cepl to unload passengeis and lor maintenance put-
poses unless ihe following requirements are met

(1) All automatic brakes, the manual hiakcs, and
backstop ate functional with the auxiliary dnve lhe
automalu btake mar he manually operated if an at-
tendant is specifically assigned to tins function and has
no othet duties.

(2) All control citcuils, su".ly gales, and stop
switches are luttclional and cunliol the auxiliary
dttve,

(.1) lcmperalute and weather conditions are such
that a 2-hour waiting petiod in the carrier would not
he inpmous to passengers

(41 hvacualton gear and personnel ate immediately
available in sufficient number and quantity that the
entite lit) can be evacuated in a 2-hour period |teuton-
Stratton ot the capability will he tequited lieloie autho-
n/atimi is gianted to use the auxiliary power unit lor
passenger operations,

(S) It downhill capacity is denied, 2 24 2 must
be complied with

22 11 Auxiliary Power Unit
and lows None required

Surface | ifts
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2.2.2 Speed Reducers and Gearing (All Classifica-
tions). All speed reducers and gearing shall have capa-
city for starting a tramway, lift, or tow under the most
unfavorable design loading conditions, and shall com-
ply with the following standards of the American Gear
Manufacturers Association,2 as applicable:

Surface Durability (Pitting) of Spur Gear Teeth, AGMA
210.02, 1%5

Surface Durability (Pitting) of Helical and Herringhone
Gear Teeth, AGMA 211.02, 1969 (R1974)

Surface Durability (Pitting) Formulas for Straight Bevel
%'nd Zerg)l Bevel Gear Teeth, AGMA 212.02, 1964
RI1974

Information Sheet lor Surface Durability (Pitting) of
Spur, Helical, Herringbone and Bevel Gear Teeth,
AGMA 21.x.01, I*p(R 1974)

Surface Durability (Pilling) Formulas lor Spiral Bevel
Gear Teeth. AGMA 216.01,1964

Rating the Strength ot Spur Gear Teeth. AGMA 220 02.
1966

Rating the Sltength >f Helical and Herringbone Gear
Teeth, AGMA 221.02, 1965

Rating Ihe Strength (4 Stiaiglit Bevel and /etol Bevel
Gear Teeth. AGMA 222.02. I'»nd

Rating the Sltength of Spiral Bevel (tear Teeth. AGMA
223.01 1964

Practice for Gcannotors Using Spur. Helical, Herring-
bone and Spiral Bevel Gears, AGMA -th0.0S. 1971

Practice lot Spur, Helical and Herringbone Geat Shaft-
Mounted Speed Reducers, AGMA 4K0.0S, 1974

2.2.3 Bearings, Clutches, Couplings, and Shafting
(All Classifications) Bearings, clutches, and couplings
shall be selected on the basttof the utanulaciiuci't pub-
lished recommendations tor the particular use If pub-
lish d data ate not available tot Ihc specific use, the manu-

niter's approval shall be obtained Bearin?s, dutches,
and couplingtnf special design, it used, should have the
approval of a qualified mechanical engineer.

Provision dull tie nude for adjustment and lubrication
ol all heatings.clutches,and couplings when requited

All shafting shall he designed tn accordance with
accepted standard pioilices

2.2 4 Acceleration and Sfter«l Control

2241 Krsr siblr Arrial Tramways Accelera-
tion and speed con oils arc pumc considerations lot

* Asqi itilc (niiii Amicii. an <.r«i Hi iulnluirn Annililinn,
It- tlistwliuseHi Asrmtr, NW . Wijsimttinn. [H  JnnO.V
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ihis type of tramway in order to avoid discomfort to
the passengers caused by undue longitudinal swinging
of the carrier or by excessive acceleration or decelera-
tion and in order to start and stop the carriers smoothly
and safely.

In addition, the following requirements shall be in-
corporated in the design:

F, t Provision shall be made for smooth deceleration
of ihc tramway prior to Ihc actuation of one of the
automatic drive terminal brakes described in 2.2.5.1.
The operation of the drive sheave brake or track cable
brake shall not result in deceleration of the tramway
that exceeds 1 leer per second squared under the most
adverse design conditions.

(2)  (‘arrier(s) shall he brought to a stop for loading
and unloading, and provision shall be made to keep the
carricr(s) stationary during loading and unloading peri-
ods. The control room shall contain, in full view of the
operator, indicators that will show the location of the
earner(s) at all tunes.

(2)  Provision shall be made for an overhauling load
so that ihc system shall always operate at a controlled
speed not exceeding design speed by more than £>%.
The energy developed by tlie overhauling load shall be
dissipaied in a satisfactory manner without using Ihc
brakes specified under 2 2.5.1

2 2.4.2 Aerial Lifts. Use drive equipment shall
he designed to accelerate the line smoothly and to
avoid severe oscillation oi undulation under any load-
ing condition.

For lifts in this category that have stationary load-
ing and unloading, the acceleration and dcceleiatnm ol
the carrier to and from the design rope speed sh. Il be
of such rate asnot to endanger the carrier or ihc pjssen-
gei  The mtciv.il between earners shall be controlled
by automatic carrier spacers or other suitable devices.
Unbalanced loading shall be controlled to ihc extent
required by ihc design through the use of automatic
carrier counters or uihei suitable devices

Tlie drive shall be ca(;)able of totaling Ibs- unloaded
system al reduced speed for rope inspection and equip-
ment maintenance. Hus rcduced-si)ced operation may
be ohtamcJ by the use o] the auxiliary mgtne

On installations in which an oveil juliiig condition
exists
7 111 Provision shall be nude for an overhauling load

/'t vi ihal the system dull always operat* al a controlled

N speed not exceeding ds'sign speed by more than (+".
Ilic cncigy developed by the ovcihauling load sliall he
dissipated in a satisfactory manner wiilmui using the
brakes specified under 2.2.5 2.

(21 Provision shall be made tor slowing and slopping
ihe hli drive automatically il the line speed ex»ceds the
design speed by more than UU Ihe service brake (see

2.2.5.2.1) shall slow and slop the tramway automati-
cally if the line speed exceeds the design speed by more
than 10%. and the emergency brake shall automatically
slow and stop the tramway if the line speed exceeds the
design speed by more than 15%.

Design values of line speed pertain to the design
speed for the particular condition of operation (that is,
winter operation with skiers, summer operation with
foot passengers, etc).

All'installations in which downhill traffic is either
limited or not permitted shall be so identified with
clearly visible signs at loading or unloading areas, and
this information shall be further contained in operating
instructions posted m these areas.

2.2.4.3 Surface Lifts and Tows Acceleration of
adrive shall he regulated with regard to lift or tow type,
profile, speed, anJ use to the satisfaction of the author-
Ity having jurisdiction.

2.5 brakes (All Classifications). All braking systems
shall be capable of operation to comply with daily in-
spection required by ‘.2.4.2(41. All emergency brakes
shall be capable of r tardmg the speed within 5 seconds
alter the operator >r attendant reacts lo ihe stimulus
to apply the btake.

22.5.1 Reversible Aerial Tramways. Each reversi-
ble aerial tramway shali have the brakes designated in
2.2.5 | | through 2.2.5.1.3.

22.5.1.1 Service Rruke. An automatic brake
to stop and hold the tramway system under maximum
load when power is shut olf or the tramway is slopped
lor any reason This brake shall be applied to a drive
shall so In.il there is no clutch, oi similar device, be-
tween the brake and the drive sheave.

The brake shall be automatically applied mediant-
tally by springs Or weights except m cases whcicm
anothe type of tail sate hiake has been specifically ap-
pilived by the authority having [iisdiclion. In all cases
the hiakc shall be normally m the applied position |l
shall he held o an lor operation of the Irjmway hy a
device t' iisautomatically cut out when power it shut
off oi the tramway is slopped flits device shall be
placed in operation before the tramway is started. Hus
brake sliall decelerate the tramway al a minimum rate
ol I tool pei second squared when operating under the
most unlavoiable condition of overhauling load and at

0il speed

2.2 512 QOsrrvpecd Device. An automatic
ivetspeed device that will interrupt the power to the
| time movct and actuate the service brake or a similar
independent brake It the speed of the tramway can
exceed the rated speed by mott than 10%.

2.2.5.1 3 Emergency brake An rmergency
brake located on the main drive tlicave with controls
within reach ol the npriatmg attendant 1 shall be ap-



plied automatically if the speed ot the haul rope exceeds
the design speed hy more than 15% or if the carriers
travel beyond their slopping position in either terminal.

The automatic ctuation of this brake should be fail-
safe, powered either by springs or weights. This brake,
when set automatically, shall slop and hold a fully
loaded tramway at a deceleration rate not to exceed 7
feet per second squared and not less than 1.5 feet per
second squared when operating under tlie most unfavor-
able condition of overhauling load and at lull speed.

A qualified engineer shall furnish a written proce-
dure to be followed and specify the auxiliary equip-
ment necessary for peiiodtc testing and adjustment of
the bolding power of the emergency brake on the diive
sheave. Such testing sliall be accomplished as part of
normal maintenance during the operating season, but
shall be performed when Ihe tramway is not open to
ihc public.

2.2.5.2
brakes designated in 2.2.5.2.1 through 2.2.5.2.4.

2252

lo stop and bold the lift under maximum load when
power" shut oil or ihe lilt ivslopped lot any reason.
1ins Inake shall automatically he applied mechanic.*!!:
by sp'iiigs or weights Ihe rate of application ol tins
hiake sliall not cause an excessively Lipid slop so as to
Lilly." undue swinging >f the -.iinetv ol oscillations ol
the haul iopc undei any operating conditions

llus Inake shall he adjusted so as to stop tne lilt
Iron tnl‘ speed when empty oi when loaded under the
most unfavorable overhauling condition "' slopping
distance shall mo exceed 10 leei -w ihe instance m
- *1lil, wheie(l is the slopping distance in feel and |
is the lilt speed in feel [>ei mmuie. wluclievei is%ieaiei

llus brake shall be applied lo a dnvc shall so llial
there is no clutch, or similar device, between the brake
and the drive sheave.

|Lic hydraulic system ot an aerial Ill | using a hydrau-
lic motor geared directly lo the bull wheel so designed
ilui the system can operate to perform ihe tunctloii
requited of a service brake, may lie used m j'laee id a
tnechaiitc.il brake, will) the approval ol the authority
having luiisdietion

225.2.2 Emergency brake An emeigcncy
brake located on the mam drive sheave, with controls
located al the operating sialioti It isnot permissible lo
l-icate the controls to [he emergency brake in a position
such tltal lli*- operator would be required to pass through
the paili ol moving earners to operate same OjH'ialion
ot the emergency brake shall automatically si<*p the
prune movel ol Hie lift on installations [li.il air tcgvn
eralive <i have h akci not applied by human lotcc

A qualified engineer shall luinisli a written poke
dute i +be followed and specilv the auxiliary equip-
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ment necessary for periodic testing and adjustment of
the holding jiower of the emergency brake on the drive
sheave. Such testing shall be accomplished as |iart of
normal maintenance during the operating season, hut
shall lie performed when (he tramway is not open to
the public.
2.2.5.2.3 backstop brake. A backstop brake

to automatically prevent reverse rotation of the tramway.
Tlie backstop brake sliall act directly on a bull wheel, on
a rin% gear attached to a bull wheel, or on the haul rope.
The backstop brake shall not be located on other than
the drive sheave unless its location on n'her bull wheels
will not decrease the factor of safety of the haul rope
below the minimum permissible value when the back-
stop brake operates.

Tlie bull wheel backstop brake and .my other low*
or high-speed backstop installed m addition to tlie hud
wheel backstop brake shall ii ,c .** inability of being

Aerial Lifts, Each aerial lift shall have thanactivated during (cstme periods.

2.2.5.2.4 Geni'val. The service uakc, enter

| Service Itrake. An automatic bragency brake, and backstop brake shall he independent

systems, such that failure of one system will 101 impair
the function <i the other systems.

Smtjblc piotection shall be provided lo assure opera-
tion under all anticipated weather conditions,

2.2.5.3 Surface Lifts. Each surface lilt shall have
ilie brakes designated in 2.2.5.3.1 and 2.2.5.3.2.
2.2.5.3.1 backstop Brake. A backstop brake

slull be piovnlcd to automatically pievent reverse rota-
tion of (lie till under maximum load.

2.2.5.3.2 Slopping Brake. Unless an unloaded
lilt operating at maximum sjseccl will stop m 25 lect or
the divimce J | */1H1HK). where J is the slopping dis-
tance in feet and 1" b the lilt sjH'cd in feet per minute,
whichever is greater, an automatic brake shall be pro-
vided to assure this stopping distance, llus htake shall
be applied by springs or weights when any stop switch
ot salely gale is jc mated. Il the prime mover Isan inter-
nal combustion engine, the compression of the engine
may serve as abrake when ibis unit is tiol declutched
by jctivaliou ol the stop circuit. When the motive
power is an internal combustion engine, a positive sys-
tem slull he provided lo stop the lift.

2.2.5.4 lows. Each tow dial) have the brakes de-
signated ill 2.2 54 larid 2 25.4 2.

2.2.5 41 Backslo|i Brake A backstop brake
tii automatically prevent reverse rotation of the tow is
requited on all lows having an average grade in excevs
of 15 It it can be dctttmtstralcd that the tow will not
toll back til declutched) under the most adverse load
mg. a backstop is not necessity.

2 2.5.4.2 Slopping Brake. Unless an unloaded
low operating at maximum speed will siop in 25 Icet or
I, an automatic brake shall be provided to assure this



slopping distance. This brake shall be applied by springs
or weights when any stop switch or the safety gate is
actuated. When the motive power is ail internal combus-
tion engine.a positive system shall be provided to stop
the tow.

2.2.6 Location of Machinery (All Classifications)

2.2.6.1 General. Moving machine parts that nor-
mally may be in reach of personnel shall be fitted with
safety guards conforming to American National Stan-
dard Safety Standard for Mechanical Power Trans* its-
sion Apparatus, B I5.1-1I>72.

Protection against lightning and static electricity
shall be provided.

Fire-fighting devices shall be available.

2.2.6.2 Machinery Not Housed in a Machine
Room. Provisions shall be made to keep the public
away from the machinery. All power units, all compo-
nents of the drive train, and all safety devices, such as
backstops, brakes, relays, etc, shall be protected from
the weather.

2.2.6.3 Machinery Housed in a Machine Room.
Tlie machine room shall be well ventilated. It shall have
apermanently instaPed lighting system adequate h*r
proper machinery maintenance and safety of operating
personnel. Tlie arrangement shall permil proper mainte-
nance. A door with asuitable lock shall be provided,
and Ihc design shall keep the public away from the
machinery When a passageway is provided between
machines or machinery and walls, a minimum  passage-
way widlli of 18 inches shall be maintained Means
shall be provided lo heal Ihe machine room unless the
designer or manufacturer certifies in writing that ihe
drive machinery is rated for operation m an unhealed
room.

2.2.7 Sheaves in Terminals and Stations (All Classifi-
cations)

2.2.1.1
mgs and frames, shall he designed lo withstand sialic
and dynamic loads. Sheave heatings and mountings shall
be selected designed, and installed In a. cordancc with
the recommendations of the manufacturers of dir bear-
ings.

When tmimed sheave grooves are used lor wire tops-.
Ihey should be V-shaped and shall have rounded bottoms
with a radius equal to approximately 55*; ol the iopc
diameter,

When lined sheave grooves ate used, the allowable
beariné; pressures of Ihe linci material shall not he ex-
ceeded.

2 2.1.2 Haul Rope Terminal Sheases (Hull Wheels

and Deflection Sheaves)
2.2.1.2.1

Aerial Lifts. Haul rope terminal sheave Iramet shall he

50 designed as lo retain the rope in the evem ot sheave.

Reversible Aerial Tramways and

shaft, or mounting failure. In instances where the sheave
is cunulcverced, the design working stresses shall not be
more than 60',Vol those otherwise allowable.

The minimum diameter of t rminal sheaves shall he
72 times the nominal diameter of the haul rope, pro-
vided that no gripping device passes around ihe sheave.
The minimum diameter shall be '>6 times the nominal
haul rope diai icier m eases where gripping devices puss
around Ihc sheave. The sheave assembly shall be de-
signed to retain the haul rope in the event of a derope-
merit fiom the sheave. A flange extension of 1-1/2 times
ihc rope diamctci (measured from (lie bottom of the
rope groove) shall be deemed adequate for retention
Wh%n the provisions of 2.2.7.4.Larc fully complied
with.

Haul rope terminal sheaves that act as driving,
braking, or holding sheave* shall be so designed that
lhe haul rope does not slip in the sin ive groove. Tlie
design coefficient ol friction for a particular sheave
liner shall not exceed the following values'

_ Coefficient

Sheave Liner of Friction
Slcel or cast noil grooves 0.070
Leather 0.150
Rubber or neoprene 0.205

Fur other sheave liner combinations, values slull be
determined lo the satisfaction of the authority having
jurisdiction, hut hi no case shall the value exceed 0.205.

22.7.2.2
Haul rope terminal slu-ave frame* shall be so designed
as to retain the sheave in (he event of shaft or mount-
ing (allure In instance* where die sheave is canlticvered.
the design working stresses shall not be more than Mr',
ot those otherwise allowable.

General. All sheaves, including their mount* Hie minimum diameter of terminal sheave* slull

he 72 limes the nominal diameter ol ihe haul rope, pro*
vided dial no glipjung device |ia\ves a.ound Ihe sheave
lhe minimum diameter shall he HO rimes the nominal
haul rope diameter in eases where gripping devices pass
aiounil die sheave. In the laitei ca*e. means shall be pro-
vided to guide lowing outfits or lowing handle* into,
around, and out ot terminal sheave* and to prevent die
towing outfit* or lowing handles Irotn swinging exces-
sively while passing aiound die sheave, Hie sheave as-
sembly shall he designed to retain the luul iopc in die
event of a dciopcmeciit Itoin the sheave

Haul rope terminal sheave* dial act & ditving. brak-
ing, 0i holding sheaves sliall be .0 designed that the
haul rope doc* not slip m the *licavc groove

Put wire iopc lows, provisions dull be made to per-
mit ailju*tment ol the terminal vh'-avc* to control the
rotation ol Ihe haul lope and lowing devices

Surface Lifts and Wire Rope Tow*,



Table 2
Minimum Diameters fur Counterweight
Rope Sheaves and Sheaves Not
Specifically Covered Elsewhere

Sheave Diameter

Rope Type Condition A Condition H  Condition C
6x7 12) A2)] 24d
6 X 19 45) 3w 2nd
6X 37 27d \td 12d

NOTE" J equals the nominal rope diameter

22.7.2.3

of such design and so arranged as to prevent unneces-
sary stressing, wear, or disfiguration of ihc liber haul
rope. They shall be of sufficient strength and properly
balanced to prevent excessive vibration at any npc.atmg
speed. A suitable method shall be provided lo retain the
rope in the terminal in the event of a deropement fror:,
the sheave.

2.2.7.1 Counterweight Rope Sheaves and Sheaves
Not Specifically Covered Elsewhere (All Classifications).
The minimum diameters for these sheaves shall be as
indicated in Tabic 2.

Condition A is applicable where bending over sheaves
isof major importance. This condition shall be used as
aminimum design criterion for track cable counter-
weight ropes.

Condition It is applicable where bending over sheaves
IS important, but some sacrifice in rope life is accept-
able to achieve reduction in weight, economy in design,
etc.

Condition C is applicahlc to sheaves Ihat aic not in-
tended to rotate due to any tension sheave movement
hut aie intended to rotate only due to counterweight
adjustmeni

In the case of locked coil track cable passing over a
sheave or lollcr chain and connected directly to ucoun-
terweight. the radius of curvature ot the sheave or the
roller chain slull not be less than 1(10 times Ihc cable
diameiet ot 1200 times the greaici dimension ot the
cross section ol the largest wire ot the cable, whichever
tv greater.

Provisions shall be made to assure that all counte
weight sheaves rotate fieely

2.2 74 Haul Rope Line Sheaves (All Classifies-
lions) Ihc requirements of 2.3.3 are applicable to haul
rope line sheaves used m terminals and stations, with
the following exceptions

(t) Shrjves Inat carry no load other than | re weight
of tlie rope and canters

(2) ~ Where the sheaves are located such that the
weight ot carriers is enlicr wholly or paitially supported
on tracks or hy other means
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()L Where the sheaves are located such that carriers
attached to the cable are not passing onto the sheaves

'n such cases the design shall be modified to meet
the requirements of the particular installation.

2.2.7.4.1 Aerial Lifts with Fixed Grips Only.

Guide sheaves shall be located in order to prevent mis-
alignment of rope entering and leaving the drive and
return sheaves. Such sheaves shall be as close as practi-
cable to the drive and return sheaves, but not farther
than one diameter of the drive or return sheave from
the point of tangcncy. Shoes, rollers, a  sheaves shall
be placed on the opposite side of the rope ljacent

Fiber Rope Tows. Sheaves sliall béhereto to prevent deropement in that direction,

2.2.7.4.2 Surface Lifts. On all installations
except floating tension sheave carriages (see 2.2.8.4)
the requirements of 2.2.7.4.Larc applicable.

2.2.7.4.T Tows. In the event auxiliary termi-
nal guide sheaves arc required, they shall be sized and
located, have sufficient guides, and he otherwise de-
signed to present no operation lu/ard lo passengers,
operating personnel, or mechanical elements ot the
tow,

2.2.8 Tension Sheave Carriages (All Classifications)
The available travel ..f the tension sheave and carriage
shall he adequate lor the maximum limits of motion
mulct normal operation.

2.2.8.1 Reversible Aerial Tramways - Rigid
Mounted Carriages, | or all carnage arrangements other
than those whose maotion is vertical, the mounting that
travels under tlie action «t the counterweight shall ho
supported on rigid stuiglit rails by means ot wheels.
| 31 carnage anangements with vertical motion, guides
slull he provided

2.2.8 2 Aerial and Surface Lifts - Rigid Mounted
Carriages. Tlie sheave carnage shall tie supported Itoin
ihc ground by a rigid sliucluie. Thc mounting tiiat
tiavelx mulct ilie action of the counterweight shall he
supported on rigid, straight lads hy means ol wheels
Torsional loads due to driving torque, braking torque,
ot reactions of a backstop shall he considered, and the
simeture and carriage slull adequately transmit these
load" to the foundations

Mechanical stops shall he provided to prevent over-
travel ol tlie carriage and tlie tension sheave. Ihese
slops and the terminal slrucluie shall be designed so as
«*resist, al normal design stresses,an unbalanced Iron*
foutal |-uce on the hull wheel applied in the direction
ot ihe opposite terminal and equal in magitnudce lo 30'«
of iltr counterweight readmit on the bull wheel

22X3 Aenal Lifts  Floating Tension Sheave
Carriages Hie sheave mountmg shall be installed and
operated in such a mantlet that the Inul rope, in every
Ijsc, considering every possibility ol overloading, re-
mains m the center of the slieasc groove. The lateul
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till of the slicuv - shall not exceed 2 degrees from the
horizontal whcr. in a stationary position and when the
up-going and down-going unloaded carriers arc equidis-
tant from the sheave.

To prevent excessive lateral tilt in ease a loaded car-
rier passes around the sheave, the counterweight or
anchor cables shall he connected to at least two points
on ihc mounting frame of the sheave. The connections
of the counterweight or anchor cables to the sheave
frame and the support points of the cables shall be
spaced a minimum of 70'" of the pitch diameter of the
sheave and increased as necessary to limit the allowable
lateral tilt of the sheave to a maximum of 6 degrees
from the static position when passing a carrier with
full design load.

Tlie design shall incorporate provision for adjust-
ment to control the position of the haul rope entering
the terminal sheave.

2.2.84
Carriages. A floating tension sheave carriage may he
used and operated with a lateral tilt ol more than 0 de-
grees if it isof the type that lias proved to give satisfac-
tory service In the industry, or that has been specifically
approved by the authority having jurisdiction. Other-
wise, the provisionsof 2.2.8J shall apply. In any event,
adequate control measures shall he taken to prevent (lie
rope from ridmgon Ihe llangesor derailing from (lie
lermiiial sheave and the lower sheaves on the nearest
line tower

2.2H.S Tows. Ihc idler Lcniitn.il sheave may be
supported hy a rigid sltucluic > carried in a Moating
manner. The assembly shall not be subiect to collapse
in the event ot deropement md the subsequent retain-
ing ol the rope hy the structure or sheave mounting.

2.2 9 Counterweight and Tensioning Systems

2.2.9 | Counterweights (Reversible Aerial Tram- Sections i

ways, Aerial Lifts, and Surface Lifts). Counterweights
ot other suitable devices shall be provided lo determine
and regulate the tension of all haul ropes Counter-
weights, when used, shall be arranged to move freely
up and down, I't,closures hit counterweights shall he
plovided where necessary to picvent snow or ice from
accumulating under and around the counterweights
and iiiicrtermg with then fiee movement When a coun
ciwcight is contained in astructural frame, guides shall
he piovided lo protect the Irarne. and to ensuic free
movement ol ihe counterweight Where snow enclo-
sures are not required, guardrails or enclosures shall he
provided lo picvent unauthorized pcisons from coming
lit contact with or passing under counterweights.

lhe sountriweight. ol other suitable device, shall
have sufficient travel to lake careo( all normal oper.it
mg changes in loading and lempriatnre Countriweights,
it used, shall determine and tcgolalc the tension during

all operating periods. Where counterweights or other
devices are used lor track cables the same provisions
shall apply.
2.2.9.2 Counterweight Kopes (All Classifications).
Counterweight ropes shall have a minimum factor of
ifety of 6, when new. The factor of safety is equal to
ihe nominal breaking strength of the rope (see 4.1.2)
divided by the maximum static design tension. On ar-
rangements involving rope reeving, the maximum design
static tension, with sheave friction taken into account,
shall be tlie basis for determining factor of safely.
Counterweight ropes shall be adpisted so that the
counterweight will reach the end of its travel hefore the
attached tension sheave carriage comes wiilim (>inches
of the end of its travel.
See 2.1 7 for additional requirements.
2.2.9.3 Tensioning Devices (Wire Rope Tows).
An appioved mechanical or hydraulic tensioning sys-

Surface Lifts - Floating Tension Sheavetem shall be provided to ensure (bat the haul rope ten

sion docs not exceed a value ol one-filth its nominal
breaking strength under (lie most unfavorable accumu-
lation of stiess due to loading, operating, temperature,
and like considerations A visual means ol verifying llus
restriction shall be piovided.

2.2.9 4 Tensioning Devices (Fiber Rope lows).
All Installations shall have provisions lot adjusting tope
tension 1 oi installations using a bottom dose or others
where the designer or authority having junsdiclion deem
il necessary, an approved counterweigh! or other suit-
able device slull be installed to maintain proper
tension.

2.2.10 Anchoring Devices (All Classifications). Al
anchoring end connections shall he above finished grade.
Any podion ol an an i nage below ground shall be pro-
tected ag.iinM loss ot siren*.:1 due to ton won
Vs bent arourn. Miimbh ., sheaves, or
oilici anchorage slcVK.es not meeting tin minimum
diaiueirr> specified hy Condition ( n 2.2 7J,0r per-
manent! dcburned or damaged sections, shall not be
relocated oi reused as a pait ol ihc section under load.

Wire ropes, ot strands, and then connect unis, used
to anchor, tension, oi otherwise secure terminal Mine-
lilies, shall be designed with a minimum lactor ol salely
ol < Whcic .ulliisiiug devices are used in the arrange-
ment. the devises must be capable ot being securely
locked or removed during operation

2 2.10.1 Ciimilerweight Winches Winches that
are me*! tor counterweight system take-up ami tcinum
a permanent part ot ilie system shall base a factor ol
safely o1 <against their ultimate capacity |hey sliall
have a positive lock against iclease Whctc this (actor
ol salely cannot be established by mauutacHirer%civ
doisement, a salely drvice slull be installed on Ms¥
counterweight rope ahs'ad o1 the wutvli that will keep



the tensioning system nlact in the event of failure or
release o f the winch.

2.2.11  Manual and Automatic Stops (All Classifica-
tions). All slop circuits and switches shall conform to
the requirements of 2. 1,u.5.

2.2.11.1 Reversible Aerial Tramways
2.2.11.1.1 Manual Stops. Ilie following man-
ual stop switches shall he installed

D A stop at each terminal platform

2) Astop on tlie conductor's control console in
each carrier when aconductor i\ required in the carrier
(see 2.4 5.1.2(11)

(3) Anoperator's stop

2.2.11.1.2 Automatic Stops Tlie following
automatic stop switches shall he installed:

(1) Astop llut will he actuated m the event manual
or automatic controls tail to reduce tramway speeds to
design values at critical control points along the line

(2" Astop that will slop the tramway hclorc ihc
carrier reaches its Inill ol travel An adequate bumper
system shall al >0 he installed.

(3) Stops to stop the tramw.iv bclore any counter-
weight or ten  sheave carriage teaches eithci end n|
its travel

(4) Stops that will hr actuated by the application
ot atrack sable brake Ihese st'p% shall activate both
the service and emergency brakes

22 112 Aerial Lifts ~ Fixed Grips

2.2 11 2.1 Manual Stops. Matiu.il stop switches
that will slop the prune mover and apply the orvice
brake sliall he installed hi all attendants' and operators'
stations, hi machine rooms, and outol-donis in slow
proximity to all loading and unloading aicas

22 11 22 Automatic Slops. Ilie hdh wing
automatic stop switches shall he installed

(11 Stops beyond cash unloading arcj For actuating
devices ol thc uspendcd type, die suspended ponton
shall he pail oi the uteiy circuit, and each side shall he
detachable and shall interrupt the salcty circuit when
detached. Ihe location ol the automatic stop switch
shill be hi accordance with ihc following

(at Intermediate stations Required only when
traffic is not permitted beyond the intermediate station
The device shall automatically stop the lilt m the event
a passengei rides beyond the intended point ol unload
m

: (hi Icitnin.il unloading aifax It danger to passen-
gers or equipment would lexuli in the event the pusscn
ger entered or passed aiound a terminal al lull speed,
the slop dull be to located that the distance from the
slopﬁing device to the lust oh .tiuclton or tangent ol
the hull wheel, whichever is less, is | At' ot the dix
lance requited to stop with die lilt o|H"ialiug al masi
mum speed and dir inml Iliilavolalile loading condition
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If no danger to passengers or equipment would re-
sult in the event die passenger entered or passed arour.*
the terminal at lull speed, the stop shall be so located
that the lift is stopped before the passenger passes be-
yond an unloading area on die opposite side of die lift
from the normal unloading point and adjacent to die
terminal, under conditions of maximum speed and die
most unfavorable loading condition.

(2)  Automatic stopping devices lo stop (lie tramway
if the rope leaves the bull wheel groove, or departs from
its nomial running position.

(> Stops to stop the lift before any counterweight
or ter|15ion sheave carriage reaches either end of its
travel,

2.211.3 Aerial Lifts - Detachable Grips

2.2. [l VI Manual Stops. Manual stop switches
that will stop the prime mover and apply die service
biake g>ill he installed in .ill attendants’ and operators'
stations, in machine rooms, and out-of-doors in proxim-
ity to all loading and unloading areas.

22.11.3.2 Automatic Stops. The following
automatic stop switches shall be installed

ID A stop, or stops, that will stop die litt in die
event aearner cup does mu engage properly to the haul
mpe it every gup atlach'Tici point.

(2) Astop, ol stops, that will slop the lilt in the
event a carnet does not disengage properly Iron) the
haul rope at every grip disengaging point llus slop shall
actuate both Ihc service hrakc and the emergency brake

(3) Stops to slop die litl betoic any counterweight
or tension sheave carnage reaches cither cud ol its travel

2.2.11 4 Surface Lifts and Tows

2.2.11 4 | Manual Slops. Manual slop switches
that will stop the prune uiovci and apply the service
Inake stall be installed in all attendants’ and operators'
stations, in machine rooms,and oul-ol-doors inclose
pinxiinitv to all lo idmg and unloading areas.

22 114 2 Automatic Slops. llie following
automatic stop switches shall be installed

11)  Stops beyond each unloading atea. For actuat-
ing devices ol Ilir suspended type, tlie suspended por-
tion shall be pail ol the salely circuit and each vide
slull be detachable and shall Inlettupt die safety circuit
when detached Ibe location ot the stop sliall be in ac-
cenance willt die lolloMing

(al Intermediate unloading stations Required
only when skiers nc not permitted beyond the inlet*
mediate unloading station. Die device shall automati-
cally slop die lilt in die event a skloi or an unrclraclcd
lowing outfit passes beyond the intended point ill
unloading.

(hi Terminal unloading aicas Always required
lhe device shall autiuiulically slop die lilt in die event
1 skier Of an tinreliacicU lowing oultil pa-vrx hevmd
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Inc safely gale. Tlie gate shall be so located that ihc dis-

tance from the stopping device to the first obstruction
or point of reversal ol direction of the towing outfits is
1S0% of the distance required to stop the empty lilt
operating at maximum speed.

A device shall be installed on the down side of sur-
face lifts to stop the lift in the event a towing outfit
fails to retract. This device shall be located as near to
the upper terminal as practical, hut in no event be fur-
ther downhill than opposite to the unloading area.

(2) For surface lifts only, stops to stop the lift be-
fore any counterweight or tension sheave carriage
reaches cither end of its travel.

(3) For fiber rope lows, a device (safely gate) that
actuates the automatic stop. This device shall encircle
the up-going rope.

2.2.12 Wind Gages

2.2.12.1 Reversible Aerial Tramways. A wind
gage shall be installed on the most exposed point along
the tramway line unless an exception is made hy the
authority having jurisdiction. When there is a winJ gage,
aconspicuous warning device shall function to alert
the operator when wind velocity reaches the established
maximum When wind conditions, as determined by
such a device oi hy observation of an operator or atten-
dant, make operations dangerous, the tramway sliall be
unloaded and Ihc operations discontinued

2.2.12.2 Aerial Lifts. A wind gage slull he m
stalled on the most exposed point along the aerial litt
line il requited hy the authority having |unsdiction
Wlicn there isa wind gage, a conspicuous warning de-
vice shill function lo alert the operator when wind
velocity nwhes the established maximum. When wind
conditions, as dciermim d by such a device or hy obser-
vation of an op>crat<<r m attendant, make operations

dangerous, ihe aerial Illi sluii he unloaded and ihe oper-

ations discontinued

2.3 Line Structures

2.3.1 Towers

23 11 Reversible Aerial frontways, Aerial Lifts,

and Surface Lifts Ihe design ol the tower structure
and foundation shall be in accordance with the requite-
merits ot | & Wheie guyed lowers are used and guys
intersect it., ground wtlhin or near ski runs, the guys
shall he niaikcd foi visibility pieleiahly with hoards
panned wuh black and yellow strip-s

Means shall he provided lor ready access Irani ihe
ground to all lower lops llus requirement w It he lul
|dled if ihe lower structure is such dial it Is sale to
climb Otherwise, means such as permanent or light,
portable ladders shall be provided Ihe lallcr, il used*
shall be inal least sufficient quarttitv to be available at
each point where attendants arc stationed

Towers shall be identified with successive numbers
|c_learly visible when looking up the tramway or lift
ine.

Where lowers aic designed to permit variations in
rope height, sheave unit supports shall be guided and
attached so as to prevent misalignment by rotation
during normal operation.

2.3.1.2 Trestles and Monorails. The design of
trestles and monorails slull satisfy Ihe requirements of
2.1 [and any tuiliter portions of 2.3.1.1 that may be
relevant to the particular design.

Provision shall be made for expansion and contrac-
tion of the actual track (or rail). Facilities shall be pro-
vided for maintenance and emergency access lo the
trestle track deck from the ,round at intervals not ex-
ceeding 800 Icel. and lo 'hr ‘ionor.nl at any point.

. Rents shall be clearly idcntilicd with successive num-
ers.

2.3.1 3 Tow*

2.3.1 3.1 Fiber Rope Tows. Ihc intermediate
supports for return fiber tope sheaves shall be in accor-
dance with ihe requirements of 2.1 (> When guys or
braces arc used, they shall he clearly marked and con-
f20rm t03the clearance requirements of 2.1 4 5.2 and

1453,

llierc shall be no spikes, hooks, or oilier projections
on Inhc fiber haul rope side, or on Ihc downhill side of
the lower lower than 7 feet above the snow surfjee of
the uphill Iraik

2.3.1 L2 Wire Rope lows llierc shall he no
intermediate hue structures on a wire rope tow luvtng
lowing devices attached to the rope When lowing dc-
vices ate not permanently attached, line lowei struc-
lutes will he permitted hetween the loading and
discharge points to carry the icluiii rope only: provi-
sions ol 2 1-1S 3(2)and 2.3.1.3 | ire applicable. No
guyed lowers shall he permuted

23.2 Guards and Clearances

2.3 21 Reversible Aerial Tramways. Suitable
guards shall be provided lo picvent ihe carriers from
coiilicHug inlermcdiai * towers or other lived objects.

tin bicjble tramways wiili track iopc brakes, the
giurdv sliall be designed lo lunil swing to ili.it r -milled
by the relationship between brake and saddle if open
windows me used on ihc tower side, aclearance of at
al leol Isin lies shall he maintained al the window
height when ills earner Is swung inward the maximum
amount permuted h> the design

On iinaiicttilcd camels, windows on the towei side
shall he kcjil closed or scteened.

2322 Venal Lifts. All lowers shall he cquipjscd
with guards to prevent cont.u | ot earners ot hangers
wills a tower structure m lower nuclliueiy except that
such guards shall not he legmred it such contact does



not occur when the carrier is swung laterally 15 degrees
from the vertical position.

In the absence of the guards described herein, the
following minimum clearances shall prevail when the
carrier is swung inward laterally 10 degrees from the
vertical position;

(1) On chair lifts and monorail lilts;

(a) 18 inches between inside limit of passenger
seat and tower clearance line or surface

(b) 12 inches between innermost point on chair
structure and lower clearance line oi surface

(2) On gondola lifts;

(a) Wiih open windows on the tower side, 18
inches between innermost point on earlier and tower
clearance line or surface

(b) With screened or clo; d windows on the
tower side, 12 inches

Guards shall he so shaped and located that a *1)
degree laiei.il swing from vertical shall not place any
pait of tlie loaded or empty catfier on the uinei side
of the guard.

On all lowers, with or without gu.iidi, when a carrier
is swung longitudinally by IS degiecs, theic shall he no
contact between any obstruction and any pail *| the
carrier

2 ' 22| Special Kegtiirs'iuculx for Chair Lifts
[he following clearance tcquiicmculs shall lie met lo
picvent entanglement ol skis with tower simclurc Heat
ante is here delmed lo mean the distance between innci
Purt ol passenger seal and clcaraiic nc or surface ot
ower.

With ihe chair swinging in laterally It) degiecs t om
the vertical position, or to the limit permuted hy the
guards, it any, it clearance is less than J-t inches from
any open frame tower or 18 inches from any closed
tubular tower, guards sliall be provided on ihe up going
side to keep skis tiom being caught in the stiuctuu*

Such guai.ls shall he al least 72 inches m height, extend-

|ingdb. mi. lies above and '0 inches below average tool
ev

A tubular lower with permanent ladder rungs shall
he considered as an open tiante tower, with the follow-
ing exceptions

<|) |i the ladder rungs arc on Ihc uphill side and aic
covereu hy simple fascia boatdsoi equivalent over the
previously mentioned 72 inch tange. the towei may he
considered as a closed lobular lowci wiih icspei t lo
liplull skier traffic

(?) 11'il can he demonstrated ihal ski lips cannot be
Caught in the rungs ol the laddei, tin lowei mas tv
considered as aclosed tubular lower

2 32 t Surface tills A minimum clearance ol

30 tin lies shall he maintained hetween the base <{ the
tower apd the vertical plane ol the upward traveling
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cable. With respect lo the downward traveling cable,
aminimum clearance ol 24 inches shall he provided be-
tween the towing outfit m its normal position and the
lower. This paragraph is not to he construed as prevent-
ing the authority having jurisdiction from requiring
larger minimum clearances, at its discretion. A definite
need for additional clearance arises when it is proposed
to transport more than two skiers per towing outfit.
2.3.2.4 Tows. Moving parts (other than Ihe haul
rope) that ic less than 7 feet above Ihe snow sur cc
shall In* guarded in such a manner as to prevent acci-
dental contact hy the public or skiers using the tow.
Persons shall he prevented from passing under the coun-
terweight, or contacting any attachments thereto, hy
fences or guards
2.3.3  Hml Rope Sheaves and Mounts. The require-
ments in 2.3.3 and 2.3.3.1 through 2.3.3.3 apply genei-
allv to sheaves lhat support or hold down the haul rope
al lowers on a monocuhlc system, hut whcic applicable
shall also apply to the haul rope of a bicahle system.
Ihe angle ol deflection of the haul rope per sheave is
usually small.
lire il.amctet ol ahaul tope sheave shall not he less
than Id times the nominal di.metcr ol the haul rope
I n metallic sheaves or 8 tunes lor sheaves with elasto-
mer treads.
2.3.3.1
and Surface Lifts
2.3 3.1.1 Maximum Allowable Sheave Load.
Ihe maximum allowable load pci sheave should he de-
termined b> tnc tramway or lilt designer.
23.3.1.2
Sheave llangcs shall 1k as tlecp as possible considering
other feature., ol the system Al the same time, iopc
grips shall he designed in relation to the sheave groove
s0 as mu Jo contact sheave flanges during normal opera-
tions. taking Into consideration the anli.ipatcd amount
ol wear on the sheave grooves. Gups shall he allowed to
contact sheave llangcs ad|acctll to the haul rope when
Ihe carriei swings, piovided that tins is considered in lire
design ol grips and sheaves. | iriliciuiorc, rope grips,
sheave llangcs. and hanger guides shall he designed so
that hangers cannot he caught behind guides, and so
Ihal ropes and gilps cannot he derailed from sheaves it
the carrier is swir.otn within design limits as tl ap-
proaches or passes the lower
Suitable guards sliall he installed to prevent the rope
from tailing Into a daugeious position within the towei
sliuctuie
lhe construction ot ihc rntuc slie.ve unit shall he
such that the ipe cannot become rntanglcd in the
sheave unit in the cscni ihe tope leaves the sheave
toward Ihe outside
On hold-down sheave units, tope catching devices

Reversible Aerial Tramways. Aerial Lifts,

Sheave and Sheave Unit Design.
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shall be Installed lo prevent ihe rope from moving up-
ward in the event of deropement. On support sheaves,
rope-catching devices shall be installed to prevent Ihc
rope from falling in Ihc event of & fnpcment. The de-
vice shall extend a minimum ol two cable diameters be-
yond the sheave flange and he located less than one
sheave diameter above or below tlie normal operating
position of the rope. On hoth hold-down and support
sheaves, suitable devices shall be installed and main-
tained that will stop the lift in ease of deroPement. The
foregoing provisions sliall apply to both hold-down and
support sheaves on hoth sides o, the tramway.

If the gage of the Irani rope system is Varied al any
point along the line, the horizontal depaituie at any
one tower shall be provided for in (lie design so tlui
deropement cannot occur by virtue of such departure.

Sheave mounts oi mounting frames shall he designed
lo be adjustable laterally and rotationally so that the
sheave units can he aligned and held in the plane of the
iopc.

See also 2 14 for cl'lect ot tower height and loca-
tion on sheave units.

2.3.3.13
shall he made lo retain tlie haul rope in the line sheave
groove undci all anticip: led conditions of loading. Iho
criterion sliall be deemed lo have been met n any «r
the following conditions o I'ill died

(1) Condition A Cndei the most advetso design
loading conditions (excluding dynamic ctlccisi the
minimum load of the haul rope on a gioup of vuppotl
sheaves at a towei shall not he less than the largest ol
ihe lolli-wing values I(N) pounds per sheave, or hut
pounds pci towei group, oi a value m pounds equal lo
two-thndv ihe sum ol the ad).iceut span lengths c\
pressed m lect ol slope length

When the lower top m question lies below 'he
straight  1jommg Ihe adjacent tower tops, tix haul
ro}>e sliall not leave the gnmp o, sheaves when the ban
tope tension > 1.5 'i nes its nnsniiuin design value al
tli.it point using uid< uled coners On detachable sys-
tem*. this enter it slull he met with tlie h ue cable

The minimum load ol ihe haul tope on a group "I
hold down sheaves ai a lower.undei ihe most adveise
loading conditions, shall not be less ihan Ihe laigei oi
the follow,ig vain s avalue in jmunds equal lo (lie
sis.id plus live lojsi ol the carnet, oi a value m (rounds
equal to ihe sum ot tin adtascut spall lengths e.spi -ssed
in tecl ol slojre length In no ease shall this load he Is*ss
than 221 pounds jiei pivseugei

(2] Conditniti It Combination sheave units that
mcorpotale vijysut and |i dsl down sheaves viiall be
designed wiih the reianmg sheaves always hi contact
with the ham . jre When iciamme sheaves aic mourned
to detlcci in allow passage ol acarnet grip, sticli delles

f)

lion shall not occur until the sheave is loaded to one-
half of the maximum design sheave loading. The retain-
ing sheaves shall have the same maximum design
loading as the other support or liold-dovsn sheaves on
the tower, If the design satisfies loading icquiremcnts
in Condition A. nothing at this paragraph shall preclude
the use of rollers or guides opposite the tower sheaves
that do not necessarily contact the rope.

(3)  Condition C. For line structures where the car-
rier is either wholly or partially supported on tracks or
hy other means, in lieu of retaining the haul rope in the
sheave groove the following design criteria shall be ful-
filled without exceeding the maximum allowable loads.
Under the most adverse loading conditions 'he load of
the carrier onto the Hack when fully engagfed shall not
be less than the largest of tlie following values: 450
pounds: or ihe design gross load per carrier; or a value
m pounds equal to two-thirds ol tlie sum ot the adja-
cent span lengths expressed in lect ol slope length.

*io earner shall not leave the track it the design
cable tension is increased by 5tf - or decioascd by 4.%.

23.3.2 Surfac Lifts  Additional Requirements.

Haul Hope Retention Provisionshhen single sheaves arc used lor other than guide

sheaves, which normally carry no load othci than Ihc
weight q the ioj>e and carriers, the sheave diameter
should not he less than 2fl times the nominal rope diant-
etci Ilie sheaves Im the return iopc shall he installed
in a 'Manner to picvent a passenger fiom contacting the
to>c oi being hit hy one of ihe reluming towing outfits.
All line sheaves shall he so guaided that lowing devices
or attachments <annul become entangled in ibe sheaves
0 sheave snppoiis |i unloading is pctmiticd ahead of
any inleiniediale lowei, the layout ol the unloading
aic.i shall s.iiisly the requirements ol 2.1.11.4 ;and the
towei shall lie so guaided as to prevent Ihc icleased
lowing devices Irom becoming entangled with it.

23 tt lows. Hie leluiii rope sheaves shall be
mounted high cnougii on the mieimedi.uc towers to
In-Id the lops* al least 7 leel above the miow suitace oi
(lie tow ji.iih Ibe sheaves shall also lie 7 lect cleat
above the snow the tow lhe sheave mount-
lug -stull be sullii iciilly sluing to prevent failure under
the most advcivc design load conditions. It the vertical
coiigionont ol the iopc tension is not sulltcienl to hold
the rope m ihe sheave groove at all times, then an ap-
pnived dense shall be used lo pievenl deropement liom
ihe *heave |Ins .qqulics to both sheaves 'upp-uting the
iojsc and those holdo f it down tSi'e 2..VI V2 for hmita-
lions for wire top rows |

254 1rask ( aide Sasldics and Mounts | All ( lassift-
salmils | nuble Syn.m . Ihe radius ol alias k sable
saddle Jiall be delciimncd by ibe one o| the following
«tiieoa Ilul tequiii ibe laigest tadius

<l Dial it be latgf ctioujsdi to muiiim/c bending



stresses in tlie cable. In any event, tlie radius must be
equal to at least 1200 limes the largest dimension of
the outer wire of the cable.

(2) That it b* large enough to provide smooth transi-
tion of the carrier trucks front span lo span.

(3) That it be large enough to reduce the hearing
pressure to a value that will perm/' ﬁroper |ubrication
ol the cable to facilitate sliding m the saddle groove.

(4) That it be large enough so that if the carrier
trucks were to travel over the saddle at twice normal
speed, the centrifugal force would not produce enough
uplilt to make the truck wheels lo e contact.

Tlie sadr'ic shall be long enough to ensure that under
maximum loading conditions the cable will not come
into contact with the end of the saddle groove.

Saddles shall he designed so that the (rack cable
brake, if ai.y, may function at the tune the carrier is
passing the saddle without derailment of the t'ucks.

Saddles shall permit free passage of the carrier trucks
even when the carrier is swinging laterally to its design
limit as it approaches or passes the tower.

Il (Ik gage of the tramway is varied al any point
along the line, horizontal departure at any one tower
shall be kept to aminimum to avoid derailment ot tlie
carrier trucks as they passovci the saddle.

Sec also 2.1 4 lor otloct on saddles ol height and
location hi lower*,

2.4 Line l.giiipnicnt

24 | Haul Knpc All Classification*). See 2.1.7 lor
basic requirements tor all wire haul ropes.

24 11 Factor of Safety. Ilaid ropes shall have
aminimum sialic laclnr ot safely ol 5 when ricw. Static
lactor ot safely is equal to ihe nominal breaking strength
(sec 4.1.2) divided by tlie computed maximum tension
caused by design loads, including the effects of friction,
but excludinﬁ dznamic loads, in the section of rope
that is uiosi highly \ttes\ed,

Where a spliced haul rope Willi n independent wire
rope center is used, ihe nominal sticngth ol uu equiva-
lent wire rope wrli a liber core sliall be used

2412 Special Requirements  Haul Ropes (or
Fiber Rope lows. Ihc haul tope dull be natural or syn-
thetic liber rope manufactured lor ski tow use wiili a
special lay <u lua'd to itiiuwni/C twist liber ropes dull
be reeled In @ manner so as to niimrtii/e twisi, and the
manulaiHirer'sinstructions lot untrchng and installa-
tion shall be followed.

Splice' shall be nude hv qualified personnel in accor-
dance with die manufacturer's recommendations All
splices shall be long or transmission splices.

Sheave adpisirnrnl or oilier means shall be provided
lo legulatc lotalion ol the up going iopc and limit sFiraI-
tng lo one complete revolution m 200 (ret ol trave
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The minimum factor of safety shall be 5 based upon
tlie manufacturer's catalog breaking strength of the new
rope divided by the maximum full-load static tension
in ill"Lhaul rope.

2.4.2 Track Cable (All Classifications). See 2.1.7
for basic requirements for all track cables. Track cables
consisting of one strand made up entirely of round
wires (commonly called "Smooth Coil Track Strand")
shall not he permitted. Wire rope, if used as track cables,
shall have an independent wire rope or strand center
(sec 2.1.7.4.3).

2421
aminimum sta,.e factor of safety of 3 and a minimum
dynjmic factor of safety of 2.5 when new. Dynamic
loads shall include that imposed upon the track cable
due to application of track cable brakes.

2.4.3 Haul Rope Grip (All Classifications)

2.4.3 | General (Fixed and Detachable). The
rope grip shall be of a type dial has been proved to give
satisfactory service by the industry or that lias been
?pecifically approved by the authority having jurisdic-
lon.

Haul rope grips are those device* by which carriers
arc attached to the haul rope. Fixed grips remain on
the haul iopc during normal operation; detachable grips
arc normally "'emoved from the haul rope at stations
or terminals dining normal operation.

fie rope gup shall be designed to pass smoothly
over and under line sheaves Ihat have llangcs of ade-

uate depth to discourage die haul rope from leaving
the sheaves,

The design shall incorporate provisions to accommo-
date @ Hr: red not, in haul rope diameter. The de-
signer's instruction* shall provide details for the proper
inilial setting ot the grip and a method to assure an
opcntor or inspector that the gup ha not reached an
operational limit of the clamping components.

24 3.2 Slippage (Fixed and Detachable). Hie
rope grip shall he desi%ned and maintained during live
50 as to resist a force, lending to slide it along ihc haul
rope, (hat is a minimum of 3 limes the force required
to rnov + a earner along the steepest incline of Ihe haul
* ¥c under the most adverse conditions of earner load-
ing and with a properly lubricated liaul rope The grip
slull automatically adjust to maintain this gripping
force with a31 reduction in haul rope diameter.

24 V3 Strength (Fixed and Detachable). The
strength ol the gnp slull be based upon the following
criteria

(I)A (actor ol safety of 0 slull exist in all parts of
the grip wherein stiess is piopoiimnal lo the dead and
live load of tlie earner, llus fiwtor of ulcly is defined
. follows With ihe grip in its operating condition grip-
ping Ihe rope or equivalent, aload applied in llic usual

Factor of Safety. Track cables shall have
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lIreciion (that is, downward when grip is in the operat-
ing position), equal lo the dead load of the carrier plus
6 limes Ihe design live load, shall not cause any pari of
Ihc grip lo fail

(2) Those parts whose slress is not changed by ap-
plication of live load shall be designed on ihc hasis of
an allowable stress of not more than yield pom! divided
bg 3.0. In the design ol springs, where used, the allow-
able stress may be Increased if load lests arc conducted
by an approved testing laboratory to provide assurances
Ihal Inc fatigue life o( the actual spring is mote than
ample for the various applied loads.

F3) | or stresses caused hy lateral loading, such as
centrifugal force, the provisions of 2.4.5.2.2 shall apply.
(4) Tlie material of which the grip is made shall be
selected or selected and treated to obtain optimum im-

pact resistance.

(5) Special altcntion shall be paid to fatigue consid-
erations. A grip that has not been piovcd in service
should be subjected to fatigue tests.

(6) Grips made up of casl parls shall be proof-loaded
with ‘ofccs equal to the pupping force jnil 3 tunes d -ad
plus it-, load.

Hy inspection, using methods approved hy the autho-
rity having |unsdictmn. confirmation shall be obtained
that the grip and its parts meet the foregoing criteria

of the loaded carrier shall be so distributed over all
truck wheels that the load per wheel shall not exceed
that recommended hy the track cable manufacturer

or |hat permitted by the wheel liner material. Ibe diam-
eter of the wheels shall be selected on the basis of rec-
ommendations of ihe (rack cable manufacturer and of
allowable bearing ﬁressure of ihe wheel liner material
In no event shall the load per wheel exceed I/HO of the
minimum design tension in the track cable when track
strand Is used. When wire rope is used as a track cable,
the load per wheel shall not exceed 1/40 of the mini-
mum design tension in the track cable

Wheels shall be designed to prevent them from leav-
tug Ihe tiack cable under all operating conditions.

24.4.2 Track Cable drakes (Reversible Aerial
Tramways Only). Fach earner on a reversible aerial
tramway using the bicable system shall be equipped
with i brake that will grip the track cable. Tlie biakc
shall be capable of stopping and holding a fully
loaded earner al tin point ot maximum gradient of
the track cables.

Tlie brake shall function automatically hi ease of a
haul rope failure. Il slull be capable of being manually
applied by the earner conductor. The track cable brake
shall provide smooth dops without damage lo the track
cable, earner, oi simelnres. under all design conditions,

243 4 Maximum Loads (fixed and Detachablednd shall conform b> (lie rcqunemenls ol 2.1.4.6.1 Ap-

Tlie maximum total vertical lo.d on asingle grip shall
not exceed 1/14 of the minimum tension m ihc haul
rope.

pWhere two gups are used for asingle carrier, the fore-
going requirement may he applied lo each gtlp. provided
Inat.

(11 The two grips are independent of each olhei
filial is. there ate Iwo lungers articulated in such a
manner that ther are independently loaded)

(2)  llie clea. length ol haul mpc between the im
gups equal* or exceeds one-hall rope lav

2.4 35 Detachable I,nps
ments
24 351 Poxilivr Attachment A detachable
gup sliall he designed and citnxliuclcd in such a manner
that it gups the haul mpc positively without damaging
Ilir haul mpc and m such a manner that il cannot be-
come accidentally uncoupled, even hy rope vibrations
24352 Incorreel Attachment - Gondola
and ( hair Ufls. At each caiiiei launching position tuny
arra where a grip Is designed to atlach lo ine haul to|se).
drvu.es sliall te mstailed tlui aill slop the lllt il any
grips are incorrectly attached to the haul rope (see
2211 Zf ,
24 4 Track Cable Irucks Huable S*Mrins (Al
ClavMlicali im)
24 41 Wheels On buable system*, the weight

2

plication ol the Irack cable brake shall automatically
disconnect or stop the pnme mover.

The Ir.uk cable brake nuy lie omitted if two or
more haul ropes are used, or if the pmlilc of the tram-
wiy is such ilut an uncontrolled carrier will not reach
abnormal speeds or clash into a terminal

245 Carriers

24 5.1 Reversible Acrul Iramways and Gondola

Lift* Ihe earner and jIl components slull be designed
by qualified engineer* in accordance with accepted
piadlees ot design It the design 'u\ not had prior sue-

Additional Requireeesvlul use Iordpa-sengci transportation, it* adequacy

vlu.ll be venlica by lest loadings, trial operations, and
tests under repealed loadings.

2.4 511 Hanger The lunger dull be securely

attached to the track cable trucks or haul rope grip and
lo (he cabin in such amannci that U cannot woik loose.

The lunger shall be ol sufficient length vertically
Ilul Undel llie Wotvl condition d longitudinal swing
Ihe lop of the cabin cannot duke the haul mpe. ihe
Irack cable*, or tin bottom of a tower saddle In anr
event, ihe cairier must be able lo swing longitudinally.
Without inietleico»e. to an angle of 15 degrees horn
the vertical al the- mod adverse locations

Sway damper Swijs dampers designed lo reduce the
longitudinal “wav of the carnet slull I*- u»*" + recom-
mended hy ihe hamway or lit] designer Sor-



ity having jurisdiction. Where used, they shall operate
smoothly and without danger of deropement of the
track cable trucks or the haul rope.
2.4.5.1.2 Cabin (or Gondola!. Passenger cab-

ins shall be enclosed and ventil. ted. They shill be
equipped with doors Ihal fill the entire entrance open-
ing. Hach door shall be provided with a lock located in
such a manner ih it it cannot be unlocked except by
authorized persons ot automatically by means approved
by the authority having jurisdiction.

All windows shall be of shatterproof material.

Means ol emergency evacuation ol passengers shall
be provided that are acceptable to the authority having
jurisdiction for cabins having a capacity ol more than
six passengers, the evacuation equipment shall be lo-
cated in the carrier,

The maximum capacity of each cabin, both in
pounds and number of passengers, shall be posted in a
conspicuous place in each cabin.

(1) Conductor Unless a greater capacity is specifi-

cally jpproved hy the authority having jurisdiction,
each earner having a capacity ol seven 0. more passen-
gers shiill he served hy a conductor.

12)  Reversible aerial tramways additional re-
quirements Cabin lloor space available to passengcis
shall not be less llun 2." square lerl per person lor the
first ™> passengers and 2.0 square feel per passenger
thereafter

A key sliall be placed under glass, posted to prohibit
use except under specified emergency conditions.

(3) Gondola lifts additional requirements; Al
carriers sliall ¥c cleaily identified with numbers located
on each end ol each carrier

(4) Qilier configurations Open and scmmpen car
tiers shall be considcied as spoi tal exceptions hy the
authority having junsdiclloti. and the requirements ol
1.2.2 arc applicable

2452 ( hair l'ifls

24521 Vertical Loads With respect lo verti-
cal loads, chair lift carriers slull lie drsigncd to suppmt
a vertical load 4 limes Ihe design load without per-
ma_rlwent deformations ol the assembly or component
pails

2.4.5.2.2 llort/ouial Loads With icspect lo
hon/onlal loads, such as cenlnlugal loads lIhat stirsi
(hr hangers as they pass around terminals, ihe pads ol
(lie assembly . including lungeis and gups, shall be de-
signed with a factoi ot safely til 3.6 wiih leiprvl lo the
yield pnmi ol Ilie malriiat(s) Hot bis puiposc. the ap-
plied load is to be taken as the comps  IInter, consid-
ered as a ilalu load.

When solely slops are not provided lo ptcvetil tlie
passage 0| loaded chairs aiound ihe bull wheels, lilt
components such atchaiis, hangers, grips, bull wheels.
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quides, etc, shall he designed to withstand, with a factor
of safetr of 2 with respect to the yield point of the
materials involved, llie stresses developed when a loaded
carrier passes around Ihc bull wheel at full speed.

2.4.5.2.3 Identification. All carriers shall he
clearly identified with successive numbers visible lo the
operator and attendant.

2.4.5.2.4 Chair Safety Details. Each chair
shall be equipped with a railing at each side, to a height
0f not less than 4 inches above the scat for a distance
of not less than 12 inches from Ihc back of Ihc scat.

Summer operation: For summer operation, each
chair shall be equipped with a safety bar or belt that
will not open under forwa'd pressure.

2453 Skimobiles. The relevant requirements
of 2.4.5.2 apply, with the exception that, in determining
ultimate load, the car shall he considered as being sup-
ported at the maximum grade existing on (lie line, and
as being supported by us wli.els on llie track a. well as
hy the haul tope.

Tlicic shall be a shield (or dashboard! on (lie front
of the car. ju adequate Step, and a handrail lo facilitate
embarking and disembarking When operated for skiers,
ski racks slull be pr >vidcd

2454 Surface Lifts

24541 Loads With respect to vertical
loads, the surface lilt carriers slull he desidqned to sup-
port avertical load 4 limes the design load without
permanent deformations of the assembly or compo-
nent parts

24 5.4.2 Vertical Clearances When a low ing
outfit is swung longitudinally by |S degiecs Irom llie
vertical position, ot when it is in its most extietne opcr
aling condition, whichever 1S more severe, there shall he
clearance In tlie vertical plane between the lowing out
tit oi hanger and any obstruction, such as sheaves,
guards, etc

24543 General Die bar. platter, or other
device hi conlid with the skici shall be so designed
that the passen.ter can cmhaik and disembark salely
Devices that envelop the passcngrr, such as a stiap. ate
prohibited

Die length ot the lowing outfit shall be such as to
proun flic shoitcst passcogci to lenum In firm contact
will he uphill Irack and to uttsly Ihe requirements of
214 4 1.

2454 4 Retractable Towing Outfits - Addi
Initial Kequirrnsr .. Retraction ot a lowing outfit slull
tsc so controlled that it may tie released fioni a lulls ex-
tended position without causing injury In passengt ¢ or
damage lo llie lowing outfit, or causing such violent
iocillations as to exposc any pan ol the lowing outfit
lo entanglement with ihe haul rofse, sheaves, oilier
viruciuiet.or equipment.
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2455 Tows
2455

fic approvjl by the authority having jurisdiction.
2455

describe the function nnd operation of the components,

_ : | Fiber Rope Tows. Towing outfighd instructions for the correct usage of the installation.
ami rope grippcrs shall not be permitted except by speci-

2.6.2  .Maintenance Manual. The designer ol each
tramway, lift, or tow shall prepare a maintenance man-

2 Wire Rope lows (with Fixed Towd for each installation, llie manual shall describe

ing Devices). Provisions shall be made for attaching
towing handles to the haul rope. Such devices shall be
designed to prevent sliding along the haul rope when
subject to twice the pull required to move a passenger
along the ski track at the steepest point. Tlie device
shell be designed to preclude entangling gloves or cloth-
ing. or pinching fingers between the device and the haul
rope. Attaching the device to the haul rope shall in no
way impair the strength of Ihe haul rope. The devices
slull be lelocalcd <m the haul tope in accordance with
the manufacturer's recommendations, but in no case
less frequc Iy than once annually.

2.5 Provisions for Operating Personnel ( All Classifica-
tions). Operator and attendant stations shall he located
to provide visual surveillance of the line and station.
When enclosed, they shall he heated, ventilated, and
lighted as required to pcrlonn the (unction of die sta-
tion. They shall contain (1) the communications and
contit is required of the station. (2) operating instruc-
tions and emergency procedures, and (!) a fire extin-
guisher if required hv the uithonty having jurisdiction
All enclosed stations shall be lo. ked to prevent unautho-
rized entry.

2 5.1 Reversible Aerial Tramways. Ihe operator
shall he located where he can observe the tramway in
operation. Ihe operator's controls and communicating
drsk.es sliall be within his < sell without his leaving his
pos'tion.

252 Aerial Lifts and Surlarr Lifts llie >11014101
shall be located where he can observe the hit in opera
turn Al primary lift controls and communications shall
be immediately jsjiljblr to him Ioadmg and unloading
arras slull nave lift stopping devices located so ilut they
are available lo the attendants assigned lo those areas

253
to" without ihe use ot other attendants, the operator
dull Im located whctc he can observe the lull length ol
the low. including loading and unloading llie operator
slull have the primary tow controls immediately avail-
able 10 hint

Wlien attendants are >t duly on alow. suitable
means ot communication between the operator and
attendants shall be provided | »ch atteuditil dull tuve
a stopping dcvke located so that it 11 available lo linn.

2 U Operational and Maintenance Manual'

fli 1 Operational Manual Ibe drsigner ol each
tramway, lilt, or low dull prepare an operational man-
ual lor use with ea.h installation tin* manual shall

lows When the tow 11 operated by an opeu-

recommended maintenance procedures, including:

(1) Types of lubricants required jnd frequency of
application

(2) Definitions and measurements to determine
excessive wt

(3) Recommended frequency of service to specific
components, including relocation of fixed grips, if
applicable

3. Operation and Maintenance

3.1 General. Section 3 of this standard is intended to
encompass the requirements for operation and mainte-
nance of all types of tramways, lilts, and tows. Many
requirements are listed in the preceding sections since
ihey also requlate install turn aid design. It is impera-
tive lhat operating and maintenance personnel be famil-
lar with applicable provisions ol tlie entire standard.

3 11 Personnel Safrty. Operation and maintenance
ol aerial tramway equipment cjn I dangeious to per-
sonnel performing these tasks. Procedure* tor perform-
ing these tunctmns sliall icquuc precautionary measures
necessary to assure the safety of the personnel involved.
Implementation ol the procedures intended lor the pro-
tection of the public and operating and maintenance
personnel is iltc responsibility ot the owner, supervisor,
and the individual workman.

3.2 Operation
32.1 Personnel. All laclllttetcovered by this stan-

dard dull be operated br trained and ounpctent per-
sonnel. and the owner slull be responsible for then
supervision and training One or more persons lamiliar
with emergency procedures slull be on the site at all
limes when tie facility is in rrgular operation

3.2 1.1 Supervision One individual shall be in
irsponuhlc Outgo ol all operating personnel and atten-
dants lie shall he responsible for safe operation, and
slull base ihe authority lo deny access In the lasslit saw
lo any pcium who in lus opinion is not lit or competent
to use the facilities without djtigci to himself, others. (M
to the equipment lie slull also have the auihouty to
prohibit operation ol the lautliiars undci adverse weath-
eror opeijlional sonditmns Although he may delegate
authority to otlieis. he has Ihe final responsibility

32 12 Operators. An operator shall be in charge
ot eali tramway, lift, or low. [I* dull be trained and



experienced in normal operational and cmeigency pro-
cedures.

32.13
to particular duties under direction of the operator, lie
shall be familiar with operational and emergency proce-
dures pertaining to his assignment lts training shall in-
clude instruction for observation of any potentially
dangerous operational or mechanical developments
within his view.

3.2.1 4 Conductors. Aconductor shall be trained
for duty m connection with enclosed carriers, including
loading and unloading procedures, communications,
and the use of door locks and keys, lie shall he familiar
wiih load limils and applicable safety regulations, well
versed in the use of any salety switches undci Ins con-
trol, and thoroughly drilled in the uscol emergency
evacuation equipment and procedures.

3.2.15
practice good housekeeping, with particular cmph; sis
on avoiding the development ot any condition that
migiil contribute to personal iniuty Personnel shall
comply wiih the operational rules and salely regulations
of the specific Irairway, lift, or tow

3.2.1 6 First Aid. One or mote persons trained
to administer first aid shall be available al all limes
when a trainway. lilt, or tow is operating and transport-
Ing passengers

3,2.2 Minimum Operating iVrvmnel

322 1 KescrMhlr Aerial tramways Hie lollow

ing regulations shall h< observed
(1L An opcralor shall be in cliaigc ot the tramway

(2)  One attendant sliall he on duly j| cash loading/

unloading plaifoini or station.
Il Aconductor sliall be in each camci having a
capaiil) ol seven or more passrngcis (see 2 t S.1.2(l]|.
32211 Exceptions Upon specific appioval
of the authority having |urlvJk'tion. aconductor may
also act ac a plaltoim or station attendant
3222 Aerial |.Ifts and Skuitobiles Ihe follow
ing regulations slull be observed
(1] An operator slull be in chaigc of each aerial Ill |
0i skimobile
(2t One attendant shall he on duly at each loading
area.
(> One attendant sliall be n duty at easb unload
ing area,
NOtl Is iipiMm m,) vrsroiW HInilb i anopeulm lrul
an ailrndaisl <i aloatlne nr ui»l.>.li»l( area Il at mat lie asl|
trnl in llie ofwiaior's nation nntrss llie Juiws ol ihal aira prr

iliadr his niainiasnine irasmuWr sms, Iaiv.e .| the entur litl
upeialion

J 2221 Exceptions An intermediate Malum
used lor bulb loading jiiil unloading may tie manned
by a single attendant at llie loading area when hnih (lie

Attendants. An attendant will he assigned
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loading and unloading can be kept under surveillance
by the attendant.
32.2.2.2
Requirements. Additional attendants shall be assigned
to handle carriers al terminals and stations of aerial
lifts wiih detachable grips as required by the specific
design and installation.

32.2.3
shall be observed:
(1) Anoperator shall be in charge of each surface

k2) One attendant shall he on duty at each loading
area.

(3) One attendant shall he on duty at each unload-
ing area.

NOT I. An operator may wive concurrently at an operator and
anjiiendjhi al aloading or unloadm? area Ihal may be adja-

Central Requirements. All personnel shalent to the operator't nation unless llie dunes ol Ihat area pre-

clude his maintaining reasonable surveillance ol Ihe enure lilt
operation.

3223.1 Exceptions. Tlie authority having
jurisdiction may permit surface lilts to be operated with
asingle operator al the loading si..lion provided that
the following conditions aic met;

(1) Die length ot the lilt, measured from the load-
ing area to the «afcty gate, docs not exceed 800 feet.

(2) Roth terminal areas, loadmgand unloading aicas,
and the entire line ate clcaily visible to ihe operator.

(3) llie lift has a clcaily identified stop swit.h lo-
cated al the unloading atca, in addition to lhe requited
salely gale switch (see 2.2.11.4.2).

(4) The operaloi has all lilt controls immediately
available to him

(5) Resldiiing of the ilt following actuation of a
saleiv or slopping devne is impossible until clearance
isa\ ned and Ihc safely oi slopping dewc(s) has been
tesel by an authoii/ed poison.

3.2.2 4 Tows. A single operator may operate a
low provided ilut ihc following conditions are met.

(1) tin length of the low, measured trom loading
area lo Ihc safely gate, does not cxticd KUO Icel.

(2) Itolh trnnina! arras, loading and unloading areas,
and (lie cnltte low are clearly visible lo the Optralor.

(1) The operator can start llie low while maintain-
ing ihc surveillance required in (2).

If the lou-going ciitriiJ ate not mrt, an additional
altrndant(s) is required. 1acli attendant dull be fur-
nished wttli a slopping device and communication with
the operator

1,2 | Duties of Operating Personnel

3.2 3.1 Supervisor The duties of the supcrvisos
sliall be as follows

(1) To determine that all itatnways, lids, or tows
are operational and that all operating personnel are

Detachable Grip Lifts - Additional

Surface Lifts. The following regulations
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(rained, equipped, and Hi to perform their duties

(2)  To discontinue operations on any tramway, lift,

or tow due to physical, weather, personnel, or other
reasons

|(.1) To enforce operational, maintenance, and safety
rules

3.2.3.2 Qperator. Tlie duties of the opera or shall
be as follows:

(1) To assume responsible charge of the tramway,
lift, or tow

(2) To assign and supervise all attendants on his
tramway, lift, or tow
_ 3(35)1To maintain an operational log book as required
in 3.5.

(4) To advise the supervisor of any condition or oc-
currence that may adversely affect ' e safety of the
operation

3.2.3.3 Attendant and Conductor. The duties of
the attendant and conductor slull be as follows:

(1) To maintain orderly passenger traffic conditions
within his area of jurisdiction

(2) To advise and assist passengers as required

f3) To maintain surveillance of his area of jurisdic-
tion

Ilie operator shal be advised ol any unusual ot
improper occurrences. Should a condition develop in
which continued operation might endanger a passenger,
the attendant shall stop the tramway, lilt, or tow im-
mediately and advise the operator. The operator shall
also be jdvised of changes in svcathcr. ground, or snow
surlace conditions

32 4 Operational Procedures The icquircd opera-
tional procedures as set forth in 12 41 through 3.2 4 1
slull he supplemented bv specific requirements as spec -
Tied in ihe designer's operational manual (see 2 <1 Re-
quirements and procedures may be modified, with Hie
consent of the authority having juiisdictlc n, to mest
specific circumstances.

3.2 41 General Requirements
J.2.4 11 Control of Passengers | ach tram
way.lift, or tow slull luve j definite method tor mar-
shaling passengers for safe loading and unloading f en.es
and gales may be required to implement the system
324 1.2 First Aid. Tlteie shall hr ready Js
cess lo lust aid supFIies and equipment, including pi-*-
visions lor tianspofling an minted peivm to an enJrHCd
and, Il icquucd, heated shelter
32 4.2 Hails Prroperatioiul Inspection Prior to
transporting passengers, a dally inspection slull be con-
ducted As a minimum, the inspection .full consul of
the loll- wring

(11 Avisual inspection ol each terminal, station,
and the enure Ien%th ol the tramway, lilt, or tow

(21 Assurance lhat tension carnage, countcisteights,

10

ur other tensioning devices arc functional and have ade-
quate travel with clearance at both ends of travel

(3) Operation of all manual and automatic switches
in terminals, stations, and biding and unloading areas

(4) Operation of all braking systems

(5) Operation of communication systems

(6) Operation of the tramway, lift, or tow, includ-
ing a visual Inspection of all ropes and carriers

For those tramways, lifts, and tows having intcrnal-
comhuMion engine . the fuel supply shall be determined.
For primary power units, there shall be sufficient fuel
to conduct the anticipated period of operation without
refueling. For those installations having auxiliary inter-
nal combustion engines, the tuel supply shall he adequate
to unload the tramway or Hi. [Turing refueling, powci
umls slull be shut down.

Tramways and lilts having auxiliary power units
shall have the auxiliary engmefs) checked during this
inspectiog gnf operated at least once each week.
Detachable Grip Aerial Lifts ~ Additii ud Require-
ments oading and unloading facilities slull be in-
spected and. it necessary, cleared of ice and snow to
pc-mit the safe ingress and egrew of passengers. Me-
chanical fcatuies ot the carriers shall be inspected and
checked lor correct operation.

3.2 4 2.2 Aerial Lifts  Additional Require-
ments |oadirg and unloading airav shall he inspected
and pupated for ihe sale ingicss and egress of passen-
gers Cauiers slull Ik*cleared of ice to the extent nec-
essity to permit sale operation, and mechanical features
slull"he inspected and checked.

324 2.3 Surface Lifts and Tows  Additional
Kcquircim-r ts Loading and unloading aicas slull be in-
spected and prepared for the sale in?ress and egress of
passengers IncInl or low irack slull be inspected and.
It necessary, tracks shall be established lucks shall he
established beyond the salely gitc for a distance neces-
sary lor passengers to stop should the passenger pass
through the salr y gate llie lowing seats slull be cleared
ol ice lo the exlc it necessary to permit sale operation.
(Sec 213 11)

324 3 Operational Requirements

3.2.43 1 (bneral llie supeivivo and open-
lor of each tramway, lilt, or tow slull review the re-
quucmenls ol Section 2 ot this standard to ascertain
ilut original design .rid installation conditions have
not been alined in a mannci such as to violate the re-
quirements ol the standard

324 12 Starting No tramway, lilt, or tow
shall be started rscepl al Ihe dnti'tlon ot or follow mg
clearance by the opctJtoi

12.4 33 Stops Alter any stopul j Iraniway,
lit]. nr low. the operator slull determine the cause ol

2.1 Reversible Aerial Tramways and



the stop, and not restart until clearance has been ob-
tained from all attended stations.

3.2.4.3.4 Damage to Carriers. Should any car-
rier become damaged oi otherwise rendered unfit for
passenger transportation during normal operations, it
shall be dearly and distinctively marked, and not used
for passengers until repaired or replaced. It shall be re-
moved from the line, when feasible.

3.2.4.3.5 Hazardous Conditions. No tramway,
lift, or low shall be operated when wind or icing condi-
tions may be such as to endanger passengers or equip-
ment. No tramway, lilt, or tow shall operate when there
is an electrical storm in the immediate vicinity. Should
such conditions develop while the tramway, lift, or tow
Is in operation, loading of passengers shall be terminated,
and operation shall be continued only as lung as neces-
sary to discharge all passengers. When such shutdown
has been caused hy an electrical storm, gtnunding ol
control circuits and haul ropes that arc used as conduc-
tors m communication system* is permissible. Such
grounding shall be removed prior to resumption of pas*
scngcr operations.,

3.2.4 3.6 Evacuation of Reversible Aerial
Tiamways and Aerial Lifts Provisions sliall be made
for the emergency evacuation ot reversible act'd tram-
ways ami aerial lilts (see 2.1.13). Tlicse shall include a
detailed plan ot evacuation, equipment necessaty lor
evacuation, and adequate training of Fersonnel | vacua-
lion drills shall be conducted al established intervals
not i >exceed one cadi 12 calendar months, and such
dulls recorded in the operational log ol each tramway
or lift (see 3.5.1)

3.2.4.3
Procedures shall he established and approved by the
authority having puisd ction lor leiminatmg daily op-
eraiions msuch amanner ihal passengers will in * be
left on ibe tramway, lift, or tow alter il lias been slot)
down. loading ramps, as required, shall be closed ami
s0 marked

3.2.4 3.5 Operational Log. A daily operation
record dull be maintained as requited under 3 5 1

3.3 Maintenance

331 terural Pounditinns jud all structural, me-
chanical, and electrical components shall be inspected
regularly and kepi in a slate > good repair The mainte-
nance requirements of (lie designer (see 2.6) shall he
followed Maintenance records slull be kept (see 3 5J).

A written schedule tor systematic maintenance shall
be developed and followed Ihr schedule slull establish
specific frequencies foi periodic lubrication, inspection,
and adiustment The schedule shall Include, but not be
limited in, (lie following

111 All wire ropes and cablet tsce 3.3.2)
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(2) Line sheave units, sheaves, bearings, and liners
(3) Bull wheels, bearings, and liners
(4) Counterweight or tensioning systems
(5) Drive system, including hearings and couplings
(6) Braking systems
(7) Electrical control systems
(8) Communicalion systems

(*>) Carriers

3.3.1.1 Fixed Rope Grips - Additional Require-

ments. The initial installation and each relocation ofa
clamp-type grip shall he field-chccked hy a method
established hy the designer to provide assurance that
the rcquitcment of the first sentence of 2.4.3.2 has
been met. All fixed grips tall be moved at least once
every 24 calendar months. The gups should be moved
a uniform distance each time and in ihc same direction.
The designer's instructions or the requirements of the
authority having jurisdiction shall be followed if they
are more restrictive than these requirements. Movements
shall be recorded in the maintenance records (see 3.5,2
and 3.5.3).

As each grip is relocated, the haul rope shall be ex-
amined for deterioration at ot near Ilie grip location.
Die initial location and each subsequent relocation
shall be marked by a quay paint or other marking on
the rope in identify slippage, A movement ol the clamp
along (lie haul rope al a rate that would exceed 12
inches in 500 hours ol operation shall he considered
|e|>_<cess_ive and cause for adjustment or replacement of

ie grip.
33 1.2 Detachable Rope Grips - Additional
Requirements. Detachable rope grips shall be disassem-

7 Termination of Daily Operation$led for inspection, adjustment, and replacement of

worn paris al intervals nol lo exceed those recom-
mended by the designer.

33.2 Wire Rope. Wue tope maintenance slull in-
clude the tollowmg

(1) lubrication Type and frequency us recom-
mended by ibe rope manufacturer or designer. Ropes
QOut luve little or no mutton, such as counterweight
topes and quys, require speual consideration for pro-
tection against corrosion

(2) Inspection: In addition lo ihc requited daily op-
erational inspection, all topes, including (rack cables,
>hall be subject to detailed inspections at regularly
established intervals, nut locxcerd | year. Splices and
fixed gup locations shall be given close attention in haul
ropes, laid connections and saddle areas of Irack cables
require dove attention.

3321 Replacement or Repair of Wire Rope It
an mspec lion indicates dial aiopc is dam ged so as lu
nuke it unsafe, die mpe shall he lepaued or replaced
filegalir%wue rope slull conform to die requirements
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No rope shall be permitted to remain in service if
the number of broken wires in the length of one rope
lay exceeds that listed in the following table. Snagged
or nicked wires shall count as a broken wire.

Maximum Number of llrokcn iTires

Rope Type In One Strand In All Strands
6X7 2 4
6X19 4 b
6X 37 6 10

In addition to broken wires, the following criteria
shall be used by the inspector in deciding upon retire-
ment or repair of the rope.

(1) More than one valley break in one lay. breaks
that occur in the valleys between strands indicate some
abnormal condition, possibly fatigue and breakage of
other wires not readily visible.

(2) Abrasion, scrubbing, or pccning causing loss of

more than one-third of the original diameter of the out-

side wires.

3) Evidence of rope deterioration from corrosion.
4) Severe kinking, severe crushing, or other damage
resulting in distortion of the rope structure.

(5) Evidence of any heat damage. Sources could be
a torch, or an arc caused hy contact with electrical
wires, or natural electrical charges.

(6) Reduction front nominal diameter to a diameter
less than shown in Table 4. (Tins table is based on 945
of original nominal rope diameter.) Tor diameters of
unlisted sizes, multiply the original nominal diameter
by 0.94. This procedure includes wear of the outer
wires,

(7) Evidence ol pitting from corrosion, or develop-
ment oi any broken wires in Inc vicinity of attached
fittings.

IK) Any significant increase in the lay ill.

(9) Any significant increase in the overall stretch
after original constructional stretch ha* been removed.
Thiscan be determined by iccords showing the move-
ment of the tension carriage.

(10) The condition of the splices At the time of
inspection, all lucks of all splices must be located The
splice must be properly repaired or replaced if mote
than the allowable number of hiokcn wires are found
at the tuck*, il there isany sign ol diEping, if signifi-
cant distortion ot the iopc at the tucks lias occurred,
or if horns have pulled apart and permitted the outside
stiands to distort

It Ihe fopc damage is local, it is permissible to splice
in a section ol rope of the same sr/e and construction.
Tilling* can he reattached. Splices ntlcn can be cor-
rected by pioper repair

On an emergency hasis, damage confined to a single

rope strand may jc repaired by replacement of the
damaged strand to permit the rope to be continued in
service. This type of repair is permitted only on an
gmle;ggnzcy basts and under the conditions specified in

If operating equipment that contacts the rope is the
cause ot damage, it should be examined immediately
and proper repairs should be made before a new rope
is installed, or immediately if the safety of the lift Is
endangered.

All ropes shall be inspected for their full length. In
the case of moving haul ropes, the inspection shall be
made by slowly moving the rope past a fixed inspection
station. Frequent slops shall be made to permit de-
tailed inspection and make necessary measurements.
éhe _rlope must be stopped to examine the splice in

etail.

The inspector must be positioned sufficiently close
to the rope to visually observe and physically examine
It.

Retirement of a rope from service shall be decided
on Ibe basis of the foregoing « ilcria. general conditions,
and the history of the rope. Regardless of these and
other considerations, no rope shall be permitted to re-
main in service when, in Ihc opinion of a qualified in-
spector (see 3 4.2), the strength has been reduced to
less than tU)% of the nominal breaking strength.

3.3.2.1.1 Iticablc Systems - Additional Re-
quirements At an inteival established by the tramway
designer the track cable shall be moved so as to place
adillcicnt section of cable over the saddles, and the
cable shall be carefully checked for fatigue and other
damage.

3.3.2.1.2 Wire Rope Tow  Additional Re-
quirements. No haul rope shall be permitted to icmain
m service when broken wires aic visible on llie exterior
portions of (he strands.

Ilie terminal sheaves shall be kept in adjustment to
control rotation ol the haul mpc and towing devices

3.3.3  Filler Rope. No liber rope tow shall be per-
muted lo operate when the up-going mpc rotates mote
than one revolution in 200 leet ol travel

Replacement ol fiber ropes shall be in accordance
with 2.4.1.2.

3.4 Annual Inspectinnv

<11 General Inspection (Reversible Aerial Irani
ways. Aerial Lifts, and Surface Lifts) Each tramway
and lilt shall be inspected annually by a specialist ac-
ceptable t >the authority ha ng jurisdiction. Tlie inspec-
tion sliall covet the requirements of this standard. A
report shall be (tied with the owner and ihc authority
having jurisdiction. Any items of iioncompltancc with
this standard shall be noted therein,



3.4.2  Wire Rope Inspection (Reversible Aerial
Tramways, Aerial Lifts, Surface Lifls, and Wire Rope
Tows). A detailed wire rope inspection shall be made
upon a recommendation by the general inspection (see
3.4.1) or immediately after any accident affecting the
possible integrity of the wire rope. The inspection shall
he made by a qualified wire rope inspector, and a writ-
ten report of the inspection shall be filed with the
owner. A copy of this inspection shall be included in
the wire rope log (see 3.5.2,1.

35 Reci 's
3.5.1 Operational Log. Alog book shall be main-
tained for each tramway, lift, or low. Daily entries shall
be made giving the following minimum information:
(1) Date
2) Names and duty stations of operatin” personnel
Operating hours and purpose of operations
4) Temperature, wind, and weather conditions
(5) Record of compliance wiih daily operational
inspection
(6) Position nd condition of the tension carriage,
counterweiehts, or other tensioning devices
(7) Accidents, malfunctions, or abnormal occur-
rences during operation
(X) Signature of operator
3.5.2 Wire Rope Log, Alog hook shall he maintained
for each (tautway. lift,or wire rope low giving tlie follow
mg itforitialion on each rope
1) Approved .Specification
) Copy of certified tesi report
) Date installed
) Splicing certificate lot each splice
) Record ofluhricaiion, including type of lubri-
a
)
)

(
(2
(3
(4
(5

cant and dale apphed

(b) Record of maintenance inspections (see 3.3.2(2))

(7) Report of wire rope inspection (see 3.4.21

<H) Report of accidents or injury to rope

3.5.3 Maintenance Log. A signed complete log shall
be maintained wherein the actual execution ot mainte-
nance work slull he iccordcd daily. The log shall slate
components serviced, and ihc condition of the compo-
nents A record shall he kept of u, accment of compo-
nents.

36 Passenger Conduct

3.6 | IH-Mcrity and Ability. A skier or foot passen-
ger who uses a itaniway. lift.or tow shall be presumed
to have sufficient physical dexterity or skiing ability lo
negotiate ihe tramway, lift, or tow

36 2 | mburkation and Disembarkation. A passen-
ger slull get on and get off aUamw jy.lifl.or low at
designated areas.

3.6 3 Ruling Passengers, while iidtng an aerial tram-
way or liti, shall not throw or expel therefrom any ob-

AMERICAN NATIONAL ST5NDAKD 1177.1 1976

ject, nor shall any passenger do any act or thing that
shall interfere with the operation of the tramsvay or lift.
Passengers shall not willfully engage in any type o f. in-
duct that may contribute to, or cause, injury to any
other person.

Skiers, when using a surface lift or tow, shall not will-
fully place in an uphill track any object that can cause
anather skier to fall.

3.6.4  Downhill Skier. Kach skier should maintain
control of speed and course at all times.

4. Wire Rope and Strand Requirements

4.1 Dimensional Properties
4.1.1 Diameter Tolerances

- 4111 Wire Rope, The diameter tolerances of
wire rope shall be in compliance with Tables 3 and 4.
_ ~ Table3
Wire Rope Diameter Tolerances for New Rope
Nominal Diameter lIndersi/e Overtire*
(in. lies) (inch) (inch)
ill,, /4 0 1/32
13/16 10 I-I/M n 3164
1-3/1% to 1-1/2 0 1/16
19/16 o 2-1/4 0 3132
2-5/16 and target it I'H

*A |ueslion may develop as to whclliei ni not the wire lope
comp|les with llie oversize toleuncc In null cam, a tension
ol not less dun 10 or more ili.ni JO : ot nominal reqtiiicd
breaking strength is ap‘slled lo Ilie rope and lire rope again
measured while under 1lus tension

Table 4
Minimum Acceptable
Wire Rope Diameter in Service

‘Nominal Minimum
Kojie Diameter Acceptable Diameter
iinches) imtni (Inches) linin)
1/4 6 350 0.235 5.969
IM 9525 »352 M.954
112 12.700 0.470 Il9.IK
9/16 14 WM 81529 13431
5/8 15.87) SUM 14 922
1/4 1905(1 0.705 17 907
M 22 225 E)INZZ 20 HYJ
1 25400 940 22,876
/S M575 1U'8 26 K6l
1-1/4 [l 750 1175 29 M&5
LiH 14925 1291 2*J0
1-12 M10 L4111 IS 814
15/M 41 275 1469 M 79M
ST R
v 50 MO ﬂl%l 4] *52



Tabic 5
Bright (Uncoated) or Drawn Galvani/.cd Wire Rope, Fiber Core,
Nominal Breaking Strength in Tons of 2000 Pounds

Classification and Grade

6X 19 1Any Operation) 6 x 37
6X7 6 X 37 (Single Operation) (Multiple Operation)
I'xtra- Lslra-
Nominal Diameter Imgroch ImBroved 1trigroved ImBroved ImBroved
low- low low low low
(inches) (tnm) Steel Steel Med Sled Sled
1/4 6.3 2.64 274 3.02 2.59 2.85
5/16 1.94 4.10 4 26 4.69 403 443
5/8 9.52 5.86 6 10 671 5.17 6.35
7/16 11.10 7.93 8.27 9.09 782 8.613
112 12.70 10 30 1070 11 80 10.20 11.2
9/16 14.30 13.00 13.50 14.90 12.90 14.10
5(8 1S 90 1S 90 16 70 18 30 15 80 1/ 40
II* 1900 22.10 23 80 26.20 22 60 24 80
/8 22.20 30.70 32.20 35 40 30.60 33.70
25.40 39.70 41 80 -16 till 39 80 4370
1-1/8 28 60 5260 5790 5010 55.00
M /4 31.70 64.50 71.00 61 50 67 70
1-3/8 34 90 7770 85 40 74 10 81 50
112 38.10 ; 92.00 101 00 87 9 96 60
1-5/8 41.30 107 ol 118(10 103.00 113.00
1-3/4 44 4) . 12400 136 00 119 O% 130 no
i 47.60 - 136 0 149,011
50 80 154 8” 169 nR
2 1/8 54 00 17300 1900
214 57.10 193.00 D1 (to
Measurements to determine diameter shall be in accor- diameters between those listed in lable 5 shall be de-
dance with 4,2.1.2. o termined by the billowing loimula.
4 1.1.2 Track Strand.'Die diameter tolciatices ol
track strand shall he as shown on the Approved Specif]
cation.
4.1.2 Nominal Breaking Strengths _ where
4.121 ~ Wire Rope. The strength of the wire rope  XUS  Noinin.Il breaking strength of m/c required
on which the designer shall base Ihc calculations lor rrlo - Nominal breaking strength of closest nominal
factot of safety shall not be more than the nominal size listed in Table 5
breaking strength listed in4.1.2.1.1.4.1.2.1.2,and [>* "ominal diameter of size required
Tables 5 and (> for the diameter, classification, and J - Nominal diametei ot closest nominal size
grade selected by the designer. listed in fable 5
4 12.1'1 Bright (Uncoated) or Drawn Galva- _ _ ' o
nized Wire Rope, Fiber Core (Sec (able 5). Nominal Die tolerances toi ropes having nominal dianiiieis
breaking strengths ol galvanized ropes manufactured between those listed in Table 5 slull be equal to Ihc
from wire galvanized at finished size dull be taken as inlet:"1* required for the closest nominal size listed.
*HFT of ihe bright wire nominal breaking strengths _ 41212 Bright (Uncoaled) or Drawn Galva-
shown hi Table S. nized Win- Rope, Independent Wire Rope (enter (See
In a lest, an acceptable rope sliall not bi«\ik under | able 6). Nominal breaking strengths of ropes manu-
a tension less than *7-1/2'? of its nominal breaking factured Irons wire galsamzed at lumhed size shall be
strength- ) taken as *) . ol tlie bright wue nominal breaking
~ Certain types of tramways may rctpjirc wue rope strengths shown in fable i
diameters other than the fractional sizes shown m Table In a test, an acceptable rope shall not break under a
5. inorder lo be compatible with the equipment design tension less than *>7-1/2% ot its nominal breaking
Nominal breaking strengths lot ropes having nominal strength

40
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Tabic 6
bright (Uncoatcd) or Drawn Galvanized Wire Rope.
Independent Wire Rope Center,
Nominal breaking Strength in Tons of 2000 Pounds

Classification and Grade

6 x 19 (Any Operation) 6x 3

6 X 37 (Single Operation) (Multiple Operation)

Extra- Extra-
Nominal Diameter Improveq Improved Imgroved ImB(oved
o Plo low low ow

(incite*1 tnun) Steel Steel Steel Steel
1/4 6 35 2.94 340 2.78 3.20
5/16 794 458 5.27 4.33 498
3/8 952 6 56 1.55 6.20 1.14
7116 11.10 889 10 20 841 9.67
112 1270 150 13.30 11.00 12.60
9/16 14.30 1450 16.80 13.90 15.90
5/8 15.90 17.90 2060 17.00 19.60
34 19.00 25.60 29 40 24 30 2790
118 22.20 34.60 39 8%} 3290 37.80
1 . S40 44.910) 51T 42 81) 49.10
1-1/8 28 60 56.5 65.00 53 90 6190
1-1/4 31.71[} 69 40 7990 66 11l 76.10
1-3/8 349 83 50 91t 00 719.70 9171
1112 18 11l 98 90 114 01 94.50 108 on
15/8 41. 115 no 132.00 111 gll 127 00
1-3/4 4440 113 (11l 153.00 128 01) 146 00
17/8 47.60 146 no 168.01)
' 512811 dS un 190 no
2-1/8 <400 INh 111) 214 111)
214 57 10 2u7mi 23900

Certain types of turns' \s may require wire rope
diameters oilier »lun llie li <ctional sizes shown in
Table f,in order lo be compatible with the equipment
design. Nominal breaking strengths for topes having
nominal diameters between those listed in lablc (\ shall
be determined by the following formula

NBS ri/tj f( )

Where
ATV? mNominal breaking strength of size requited
nbs = Nominal hreakin? strength of closest nominal
size listed m lablc b
) mNominal diameter of size teqtmed
(/ - Nominal diameter ol closest nominal size
listed m Table 6

Ihc tolerances lor ropes having nominal diameters
between those listed m lablc ®slull be equal lo The
tolerance requited for the closest nominal size listed.

*1-2.2 Trask Strand. The strength ol stiand on
which the designer shall base the calcu?ations for factor
of safely shall not be more than the nominal tweaking
strength shown on the Approved Specification. In a lest.

(Eq)

an acceptable strand shall not break under a tension less
ilian D7-1/2"" of Us nominal breaking strength.
4,1,3 Tensile Strengths
4 1.3.1 Minimum Wire Tensile Strength for Main
Rope Wires, Ilus strength shall be as shown in Table 7.
Mam iopc wires shall comply with tins requirement.

Table 7
Tensile Strength Requirements
for Main Rope Wire*

cinilc Stttnjrlit (minimum),
htiflil in

Duwn Galvanized Wue
, Extra-
, |thtIVCd ImBroved
Wire low low
Diameter Sleet Steel
(inch) (pell Ipeil
0000-0.0i|8 244 IMUI 268 IHNI
0.0J1-0.06 218 non 262 000
0.061" 1"" 2U5) EUNS 251 non
0 101-0 1411 225 1)0 248 (100
n 141 (1190 218 INK) 240 000
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Filler wires and wires of core strand or rope need not
comply.
4.1.3.2

Strand Wires. This strength shall be as shown on the Ap-

proved Specification.

4.1.4 Torsion Requirements

4141

torsional value shall be determined by cither of the two
following methods:

(1) Wires shall be tested prior to fabrication into
strand or rope.

(2) Wires shall be removed from a tope after fabri-
cation and tested.

Whichever of these methods is used, the wires shall
meet the applicable torsional values shown in Table 8.
For galvanized wire, sec Table 9.

_ Table H- _
Torsion Values for Main Rope Wires

Kevolutmns In a Cage Length

of 8 Inches
, _ ~1Un-
Wire tinproved |mBroved
Diameter tow low
(Inc Steel Steel
Wiret Trtted prior to lahriialtonol Rope
U.000-0.079 IRy 240 %
0.080%0.1}9 "6 - 2 92
WiretRtmmn 1 from Rope alter labrkatton
All diainelers *io-2 2\

A

NOIL rfequals diameter ol wue In mtlit-t

}*]‘InI |col51vert to torsions In volutions! in 10(W. multiply values
y Il

Table 9
tonion Value Reductions
lor Wire (inlvarii/cd at Finished Si/e

[mount, n Peitrnuge ol

Wue lii.nm li tuitionso| Hi »hr oi

(in< 10 lliaw nliaivjnurd Wire
iniv U071 In
6MINIM). 119

120i0d taint-t urx

Nom

111 lu-te loitniltt .iif lot stin- faltjm /fti al finish'd sl/c un
lest Un' iiiaiuila. lutei it tlaimmu hnrlii tnriijtlh. in which cjtr
liiltiunt fill luii'lii stue tlia"| appLI}I o
~ 11 ISnt-t ol 0&1.19 intli iliamfU'l and tmallri aic notmully
itiami yalvjm/t'

42

Unless speci ically requested hy the authority having

jurisdiction, wire torsion tests are not required for
Minimum Wire Tensile Strength for Trackounterweight ropes.

For a description of the ductih'.y test for track strand
wires sec 4.2.1.5.3.
4.1.4.2 Wire Torsion Values for Track Strand.

Wire Torsion Values for Wire Rope. Wire These values shall be as shown on ihe Approved Specifi-

cation.

4.2 Testing

421  Testing Procedures. Before instalia’ ,a certi-
fied lest report covering the tests required herein shall
be provided from a testing laboratory in the United
States acceptable to the authority havingjurisdiction.
Unless otherwise specified, the manufacturer of the
wire rope or track strand is responsible for performance
of all testing requirements in this standard.

4.2 11 Sampling - Wire Rope aiul Track Strand.
A sample long enough to provide 9 feet of free length
shall he cut from each manufactured length to he used
for the rope breaking strength test ar .lai.'ctcr n ca-
surcment,

If tensile and torsion lests at. to be performed on
wires removed from the finish™J rope, a second sample
3 feet long shall he cut.

When wires are tested prior to fabrication, the same
density ol sampling shall he employed and adequate
records shall be kept by the manufacturer to enable
identification ol such wires with ihc actual rope pro-
duced

4.2.1.2 I'lamination of Diameter ~ Wire Rope
and Irack Strand, llie diameter shall he measured on
the long sample (9 lect) at the center of its length and
3 leci on each side of center, flic average ol these
three measurements shall be the diameter of the wire
rope oi Hack sliand being inspected.

42 13 Ullimatc-Strengfh Tests. An ultimate-
strength lest shall he made on a complete tope or strand
Die tests shall be made on the long sample (see 4.2.1.11.

4°2.1.4. Wire Iensile Tests. Samples lor tensile
tests nuy he obtained prior lo or alter fabrication. In
either case ihc density <samples shall be equivalent to
the oillowuig: not less than six wires of each size in the
rope except lor the center wires. Al least two samples
ol tlsc center wire will he required.

The tree length ol wire shall not be less than It)
Inches, llie speed ol llie head during llie lest sliall not
lie more than | inch pci minute. Ihe tensile strength
shall conloim to lablc 7.

Im irack strand the density and test parameters
shall be negotiated with Ihe manufacturer.

When wue tensile tests aie performed on wires prior
to fabrication, the same sample density slull he em-
ployed and adequate tccoids shall he kept by ihc manu-



facturcr to enable identification of such wires with the
actual rope produced.

Unless specifically requested by the authority having
jurisdiction, this test is not required for counterweight
ropes.

: 4.2.15 Wire Torsion Tests. When wire torsion
tests are performed on wires prior to fabrication, ade-
quate records shall be kept by the manufacturer lo
enable identification of such wire with the actual rope
produced.

Unless specifically icqucsled by the authority having
jurisdiction, wire torsion tests are not required for coun-
terweight ropes.

42.15.1
sample, not less than one sFecimen ofeach sife ol main
wires from each strand shall he taken, Ilie total number
of specimens shall he not less than 15% of the total
number of main wires. Wires for the torsional lest shall
be hand straightened. Tlie free length of wires in the
testing machine before the lest shall be 8 inches (* 1/16
inch) One clamp in the testing machine shall be mov-
able parallel lo thc axisot llie tested wire, and an axial
tensite torce in accordance wiih lable 10 shall be ap-
plied to keep the tested wire straight during the test.
Tlie tested wire shall he twisted hy either ot two meth-
od- Holli clamps may be rotated in opposite directions
0i one clamp may he rotated while the other is held
stationary at a umfoim rale ol not more than 60 revol-
utions per minute In either ease, the toial rotations will
he counted

_Table 10
Tensile Force on Wires
during Torsional lest

Wue Muim-i.-i lensile Luiir

| rum (e Minimum Maximum
inull (Kwh) [ pounds) Ipounds)
>inhi (1110 i § %8
inilii 11014 lo L
00]) 111119 1 X iy
B? H 0.1139 20 10

: O.mg J0 &0
oha e i 100
i 531& i
i
m@ mooom g
B | Hg e 70
?.MII | 14 148 2X0

| [XI] H.159 X, o
0 Knl jnil i Ml )2 0

Test Procedure. From each short
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42.15.2 Alternate Test Procedure. Because
the number of revolutions in the torsional test is pro-
portional to the free length, the inspector may appiove
a free length before the test of 4 inches (t 1/16 inch)
for wires up to 0 040 inch in diameter or of 6 inches
(+ 1/16 inch) for wires not more than 0.060 inch in
diameter. Tlie wire specimens with a free length of 4
inches shall nol break when twisted one-half the num-
ber of revolutions shown m Table 8. Tlie wire speci-
mens with a free length of 6 inches shall not brcau
when twisted three-fourths the number of revolu *is
shown in Table 8. Testing shall be done In the sail ¢
manner as described in 4.2.1.5.1,

42153 Ductility lest (or Track Strand
Wires. Wires for track strand shall withstand one .0-
degree bend over a round mandrel whose diameter
is three times ihe largest dimension of the wire being
tested. (For round wire ibis is equal to lirce times the
wire diameter.) Ihe wire shail be bent in the same plane
as i Will bend when in the rope. Tlie test shall be per-
foimed prior to fabrication. The wire shail not split or
crack when so tested.

4.2.) Test Reports
422 1 Wire Rope. The test reports for wire rope
shall include the following
11)  Complete description of wire rope furnished for
the tcsl, including number and arrangement of wires,
strength grade, type ol core, and nominal breaking
strength
(2% Actual rope diameter
ét; Actual breaking strength of complete rope
4) Acli Ibreaking strength and m/c ol wires tested
(51 Actual torsions of wires tested
4.2.2.2 Track Strand The tcsl reports for Irack
strand shall include the following
(11 Complete description including number and ar-
rangement of wires, strength grade, and nominal break-
ing strength
2) Actual strand diameter
g?% Actual breaking strength ol complete strand
(4)  Actual tensile strengths and si/csof individual
wires
423 Rejects and Retests
4.2.3.1 Rejects. If only one test sample is sup-
plied Itorn ainaiiutactuied length, ami any test speci-
mens taken from tins sample tail to pass any SEecified
tests, all reels or Coils ol strand ot rope from that manu-
factured length shall be rejected.
If a sepaiate test sample is furnished from each piece
ol strand or rope that is reeled oi coiled lot shipment,
failure ol any tcsl specimens to pass any specified tests
mrl be cause for rejection of only ihe particular icel
or coil from which the laulty specimens have been taken.
4 2.3.2 Retests. In tensile or torsion tests of
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wires, one wire may fall below llie rcquiremenl, but by
not more than 20% below. In such a case, six additional
wires of the same size sliall be tested, all of which shall

pass.

In tensile test ol the wire rope or track strand, if the
strength falls belo v "he requirement, one retest shall he
made on a sample from the same reel or coil and shall
pass for acceptance.

Where the test specimen breaks in the jaws of the
machine or at a terminal, the results may be discarded
and another specimen tested without considering it a
retest.

5. Revision of American National Standards
Referred to in This Document

When the following standards referred to in this docu-
ment arc superseded by a revision approved by the
American National Standards Institute, the revision
shall apply:

American National Standard Safely Standard for Me-
chanical Power Transmission Apparatus, 1)15.1-1972

American National Standard for the Installation and
Use of Stationary Combustion Engines and Gas Tur-
bines. 1)176.1-1974 (NFPA No. 37-1970)

American National Standard National Flectrical Code,
CI-1975 (NFPA No. 70-1975)

American National Standard National Electrical Safety
Code, C2 (1973 Edition). including C2.M971,C2.2«
1960 and Supplement C2.2a-1965, C2.3-1973, and
C2.41973

American F tional Standard for the Storage and Han-
dling of Liquefied Petroleum Gases, Z106.1-1974
(NFPA No. 58-1974)

American National Standard Flammable and Combus-
tible Liquids Co Ic. 2288.1-1974 (NFPA No. 30-1973)



ma e X (Numbers refer to sections in this standard.)

This index is intended as a supplement to the Table of Contents to aid the reader in finding particular subjects or re-
quirements described in this standard. It is not all-inclusive, but rather is directed to the most commonly encountered
topics and most frequently used lift types. When a specific section is referenced, the subsections following should
also be checked for possible additional requirements. Conversely, it is understood that when a subsection is refer-
enced. the general requiicments of its main section arc applicable and should be considered.

For conciseness, the alphabetical listing of subjects is followed by only three categories of lift types: chair lifts, sur-
face lifts, and tows. Sections referenced under chair lifts arc equally applicable to gondola types unless followed by
tm asterisk (*), which indicates that additional or special requirements arc applicable for gondola types. In the sec-
tions referenced under tows, a dagger (t) indicates the presence of additional or special information for wire rope
tows.

C'lmir Surface
Subject Lifts J-"Hf Tows
A
Acceleration 2.2.4.2 2.2.4.3 2.2.4.3
Acceptance tests
general 2.1.14 2.1.14 2.1.14
specific 2.1.14.1 2.1.14.2 2.1.14.3
Anchorage requirements - — 2.16.3
Anchor bolts 2.16.1 2.16.1 2.16.1
Anchoring devices 2.2.1d 2.2.10 2.2.10
Anemometers (see Wind gages)
Anttrollback (sec Backstop brake)
Attendants
definition 1.8.0 18.9 1.8,9
duties of 3233 3.2.3.3 3233
intermediate station 3.2.2.2.1
regulations for 3.2.2.2 3.2.2.3 3.2.24
requirements for 32 13 3.2.13 3.2.1.3
Authority having jurisdiction 15 15 15
Auxiliary power 2212 2.2.13 2.2.13
H
Backstop brake 22523 22531 2.2.54.1
Bicablc /stems, trucks for 2.4 4
Brakes
backstop 22523 2.25.3.1 22514 |
emergency 22522
general 225 2.2.9 2.2.5
reqiiiumerits for 2.2.5.. 2.25.3 2.2.54
servier* aacas 22532 22542

«-See aUJilixnal information lor gondola type*

»



INDIX

Subject

Brakes (Continued)
stopping distance for

Bull wheels, definition

Bull wheel unloading

Cable catchers (sec Rope-catching

devices)
Capacity
definition
posting limitations
requirements for
Carnages, tension sheave
floating
rigid
Carriers
design of
numbering of
spacing of
speed ol
Chairs (see also Carriers)
hangers for
safety details for
test | >ads for
Clearances
general
horizontal
other
tower
general
specific
vertical
Clearing, track width
Communications
general
special
Counteivs ight
automatic stops
enclosuies
ropes, travel ol
sheaves, dellmlion
system
winches
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22521
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Electrical
Control oltage
design and installation
stop circuits
Emergency repairs (patch)
Engineer, qualified, definition
Evacuation
provision for
requirements for
Exhaust systems
Existing installations

Eibei rope, specifications for
First aid
Foundations
design of
factor of safety for
Fuel storage

Funiculars (see Tramway types,

other classifications of)

Geal shifts
Gondola carriers
Gradient, st. track

Grandfather clause (see Existing

installations)
Gups
checking
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INDF.X

Subject

Grips (Continued)
haul rope

detachable, additional icquire-

mcenls for
fixed, additional requirements
for
general
Incorrect attachment of
maximum loads for
relocation of
slippage requirements for
strength of
Grounding
of structures
of wire rope
Guards
for machinery
for towers

Haul tope (see Wire tope ot | iber
rope) _ N
Hazardous operating conditions

Inspection
daily preopeiational
geneial
special preopeia'lorul
specific

Intermediate stations

Loading areas
Location, lequircinenis for
| 0g books

Machinery, location of
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Surface
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32435
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Subject

Machinez{v, location of (Continued)

house

not housed
Maintenance

log

requirements
Manuals
Motors (sec Prime movers)

N
Night lighting
0
Operating personnel
duties o
nurnher required
station
genera
specific

Opci.ittonal log
Operational tcqunt incuts
Operators

at iiueitnediate stations

delimtion

duties of

regulations for

requirements lor
Overhauling loads

Passenger conduct

Personnel salely
procedures for
provision for

Portable tow (see Wire rope or

Tiber rope)
Prune movers

Rarnps, inclination of
Kecords Isee log books)

KediKlion systems (see Speed

reducers)
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KcpjiiN (see hncrgency repairs)
Rescue (see Hvacuaiion)
Retention, rope

line 2.3.3.1.3 2.3.3.2 2.3.3.3
terminal 2.2.1.2.1 2.2.1.2.2 2.2.1.23
Rollers (see Sheaves!
Rope (we Wire rope or Tiber rope)
Rope-catching devices 2.3.3.12 23.3.12
Rope grtppers 24551
Rope height adjustment 2.14.23 21442 2.1.4.5%
S
Salety
maintenance personnel 2.1.15 2.1.1S 2.1.15
personnel 311 311 311
Safety gates
definition 185 [.X.5 [.X.5
requirements lor "isil 221142 22114 =
Sheaves
counterweight
definition 1.S34 18.34 18.3.4
diameter 2.2.1.2 2213 2273
definition 18.3 1.8.3 183
drive L
covllicienl ot friction 22.1.2.1 SCJ1» "o
diameter 2.2.7.0.] 18 1] 2272 tt
general 2211 2211 2271
retention LyT»
guide
general 2.2.14 2.2.1.4 22.1.4
~ specific 22741 221472 22743
line 2.2.14 22142 22.1.4.3
combination 2331 i
design 23312 23312
diainetci 23.3 2].3
load 233 «l| 210
minimum load 2.1Vl » 213.1.1
special 23.3.2
lelutn tope 2-133
tension
floating 2 2X.1 2 2X4 22X S
rigid 2.2 22 X2 2] x5
~terminal (see Sheaves, drive or tension)
Signs
general 2.1.12.2 21123 21124
night operation ol 21125 21125 21125

fifc-v jJ.liiM iiil inlooiultun tin »ur rujn* liiwi
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Subject

Ski tip guards
Ski track width
Speed
control of
line or carrier
Speed reducers
Spiraltng of rope

Splices (see Wire rope, splices)
Standby power (sec Auxiliary power)
Stations (see Operating personnel)

Stop circuits
Slops
automatic
detachable
fixed grip
manual
detachable
fixed grip
general
Structures, design of

Takcup devices (see Tensioning
devices or Counterweight system)

Tensioning devices
Tower guards (see Guards)
Towers
general
height adjustment
ladders for
numbering of

Tow gnppers (see Hope gnppers)

Towing handles
Track cable

factor of safety for
Track width clearing

Track width, ski (see Ski track width)

Tramway types
definition®
other classifications of

Unloading areas
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. Surface
Subject Lifts Tows

W

Weight, passenger o | 211 2.11
Wheels (sec Sheaves, line)
Winches (see Counterweight winches)

Wind gages 22.12.2
Wire rope
counterweight 2.2.9.2 2.2.9.2 2.2.9.2
end connections 2.1.75 2.1.7.5 2175
factor of safety foi 2.4.11 24.M 24.1.2
inspection 3.4.2 3.4.2 3.4.2
log 3.5.2 3.5.2 3.5.2
maintenance of 3.3.2 33.2 3.3.2
replacement of 3.3.2.1 3.3.2.1 3.3.2.1.2
specifications for 2.1.7.1 2.1.7.1 2.1.7.11
splices
counterweight 2.17.4.3 2.1.74.3 2.1.7.4.3
emergency 2.1.7.4.2 2.1 142 2.1.7.4.2
haul rope 2.1.7.4.1 2.1.7.4.1 2.1.7.4.1
track cable 2.1.7.4.4
tests of 2.1.7.2 2.1.1.2 2.1.7.2

tSc- idJitiond inluinution lot » i« tope io»\



American National Standards

The standard in this booklet is one of nearly 6500 standards approved to
date by the American National Standards Institute.

The Standards Institute provides the machinery for creating voluntary stan-
dards. It scives to eliminate duplication of standa is activities and to weld
conflicting standards into single, nationally accepted standards under the
designation "American National Standards."™

Each standard represents general agreement among maker, seller, and user
groups as to the best current practice with regard to some specific problem.
Thus the completed standards cut across the whole fabric of production,
distribution, and consumption of goods and services. American National
Standards, by reason of Institute procedures, reflect a national consensus
of manufacturers, consumers, and scientific, technical, and professional org.t
nizations, and governmental agencies. The completed standards arc used
widely by industry and commerce and often by municipal, state, md federal
governments,

The Standards Institute, under whose auspices this work is being done, is the
United States clearinghouse and coordinating body for voluntary standards
activity on the national level. It is a federation of trade associations, techni
cal societies, professional groups, and consumer organizations. Some 1000
companies are affiliated with the Institute ascompany members.

The American National Standards Institute is the United States member of
the International Organization for Standardization (ISO) and the Interna-
tional Electrotechnical Commission (IEC). Through thesi channels U.S. stan-
dards interests make their positions lelt on the international level American
National Standards b eon file in the libraries of Ihe national standards bodies
of more than 60 countries.

For a free list of all American National Standards, write

American National Standards Institute. Inc
1430 Broadway
New York. N Y. 10018



ALYESKA SAFETY AND OPERATION PLAN

ALYESKA SKI AREA

ANCHORAGE AREA OFFICE

CHUCACH NATIONAL FOREST
1979-80



ALYESKA safety and

Alyeska Hill Chief

Reviewed by “hA
» Snow Ranger

Reconsnended

Approved Ibx*

Aly. .kl Retort -0
Permit tee by T T

Vice President and
General Manager

operation p

D«

Dace //I\/l IZl

N KK

Dace

lan

/"

a
1, |
/
it/*4 h i



TABLE OF CONTENTS

L0 o TR = o N =
ResponsIbE L HtoeS ..t c e
Chart of Organization .. ...t ittt i e ccaaaaaaaan
DUTiES, General ...t et et e e e eececeeaee e
Races, Ski School ... .. i
Ski Touring and ClImbING ... oo i
Helicopter Use on Max®"s Mountaln ... . iiiiiiiiia -
Alyeska Sign Plan . ... . i
(070 = 0 111 0 o> N o o 0 1
Weather Reporting and RecCOrding. .. ... cromroiroar e c i ceeaanaan
First Aid and Rescue Operations . ... iio it aae i e caaaaaaaaan
Emergency Care ProCedUresS ... i ccaaaaaaan
Chairlift Evacuation Plan.........oiiiiiii i aaaanan
General Sweep ProCedUIesS . ...t
Night Ski;ng Operation Plan. . ... ... it aaaaan
Avalanche Forecasting and Control .. ... .. .. .. i iioiiiiiiiiiiaao..
Avalanche Control Procedures ... ... oot ii i aaaaaa
Ar-illery Control Procedures ... ... iiiiiiiir i a e e aaaaaaan
Cornice Blasting.. ..ottt e e a e
Helicopter Blasting.. ... ..ot et e a e aa e
Avalanche Rescue Procedures...........
Avalanche Rescue Equipment.... ... ... ......

Avalanche Rescue General Alarm... ... e eeeeeeaaann

10
10

13
14
15
16

20
22
26
30
3l
45
48
48
49

5l



TABLE OF CONTENTS

(Continued)
Instructions tor Key Rescue Personnel ... .. .. . i iiiiiiiiiiiaaa..
Important Numbers and Addresses ... . ...oiiiiiiii i aaaaaan

Avalanche Closure VIolatioNnS ... e e e e e e eeeaeeaaann

Ticket Removal

Job Descriptions

Max Mountain Shot Points

Shadow®"s Shot Points

Headwall

Policy

Shot Points

North Face Hand Control.

Bowl

Hand Control

Routes

57

58

60

61

62

63

64

65



OBJECTIVES

A.

The primary objective of this plan is to provide guidelines to insure
maximum :.afety to the users of the lifts, slopes, and other
facilities in the area. It is intended to be a coordinated plan for
the safest possible winter operation of the entire area.

This plan is prepared pursuant to the October 17, 1973 revision of
the Term Special Use Permit to Alyeska Resort, and the Forest Service
manuals and handbooks covering ski area administration. This plan
does not supercede or amend any articles of the Term Special Use
Permit as reviesed October 17, 1973, or the Special Use Permit date'l
March 11, 1970, for the ski slopes, but _ts as a supplement and
guide for the permittee. All articles of safety in the Special Use
Permit are automatically assumed by this plan.

The plan seeks to provide a designation of responsibilities and
authorities for ail individuals and groups involved in the
administration, supervision, and operation of the area. Generally,
these groups are the Alyeska Resort and its employees, the U.S.
Forest Service and the National Ski Patrol System. It will further
clarify what actions will be taken b, the Forest Service
Aduinistrator (Snow Ranger), what action will be the responsibility
of the permittee, and what areas will reauire coordination and
cooperation.



Responsibilities U.S.F.S.

One of the many operational objectives of the Forest Service Iis
making National Forest lands available for public recreational
purposes. One of the prime objectives 1in winter sports
administration 1is to prevent accidents related to ski lifts, tows,
and avalanche hazards. The Snow Rangers will provide supervision and
inspection of the Alyeska ski area so that the following operational
functions are carried out to standards referred to in this plan:

I
1. Prevent?on of lift and tow accidents by pertinent inspections
carried out by qualified Forest Service Engineers and/or Snow
Rangers.
2. Assist and/or work cooperatively with permittee personnel in

marking the ski area boundaries.

3. Insures that the public as well as thi permittee maintains a
high standard of 3afety.

U. Participate with ski area personnel 1in collecting and
interpreting weather data and formulating avilanche hazard
predictions.

5. Determine that the terms of the special Use Permits are being
followed by means of periodic 1inspections.

Safety Program

Duties of the Snow Rangers will include but are not limired to the
following:

1. To see chat the terms of Che Special Use lermit and stipulations
of the safety plan are being followed by the Permittee with
considerat®on given to existing circumstances.

2. Conducting inspections on all lifts located on National Forest
in compliance with current American National Standard Safety
Requirement for Aerial Passenger Tramways, hereafter referred to
as ANSI requirements. Qualified Forest Service Engineers will
conduct one annual 1inspection of lifts and facilities. The Snow
Ranger and Engineer should be accompanied by the mo .tain
manager or lift foreman, so that the inspection will fit and the
permittee schedule arrangements should be made in advance.

3. Inspecting for various aspects of slope safety to see that
reasonable care 1is taken to identify and mitigate hazards on
primary ski slopes; slope hazards are discussed in greater depth
through this plan.



10.

11.

12.

That Permittee will make all reasonable efforts to recognize and
minimize avalanche hazards within the designated ski area. The
Snow Rangers will participate with Alyeska Avalanche Technician
in collecting and interpreting weather data and formulating
avala-iche hazards predict®™ ns. Snow Rangers will also provide
advice, as needed, to area ski patrol personnel so that plans
can be formulated and executed.

Providing assistance in training personnel related to safety
operation involving explosives, avalanches, and administrative
subjects.

Provide training for Permittee"s personnel (Hillchief Avalanche
Tech.) in the use of avalanche control artillery.

Assuming the responsibilities that methods of proper storage,
transportation, and handling of artillery ammunition is being
followed,

Assisting the Permittee®s personnel, as needed, with decision
making as to whether or not area slopes are safe for skiing and
e™ether the slopes should remain open or closed. Snow Ranger
nas full authority to close down lifts or ski runs on the basis
of his experience, judgement and appraisal of avalanche or lift
dangers and give specific reasons for action taken 1in advance to
Permittee®s management personnel, unless it is an emergency.

Inspecting ard insuring (and participating on a timepermitting
basis) hazard reduction tasks carried out by Alyeska Ski
patrolmen. Hazard reduction may involve preparing and throwing
hand charges onto slide paths and skiing slopes to determine
snow stability.

Forest Service personnel have the responsibility of seeing that
records are kept on ammunition accountability. AIl duds will be
located and recorded as to location and date of occurence. A
diligent effort will be made by the Permittee to locate
unexploded wareheads. Snow Rangers will perform the firing of
the 7&6mm and 105mro rifle and will maintain daily Artillery
Contiol records.

Directs the recording of all avalanche records and weather
records on a daily basis, at the end of each month sends monthly
summaries to Ft. Collins, Colorado.

Timekeeping for firing artillery is a function of the Alyeska
Snow Ranger.



13. Be available to provide coordination, leadership, and technical
assistance for the State Troopers in search and rescue in cases
involving avalanche, missing or lost persons if requested.

14. Will 1issue Federal citations to Avalanche closed areas violators
and will be required to make court appearances.

15. Represent the permittee in matters dealing with the U.S. Army
concerning rifle storage, rifle main*, nance, ammunition storage
and procurement.

The Permittee will be notified as soon as possible by the Forest
Service should a Snow Ranger not be able to be on duty. The Hill
Chief and/or the Avalanche Tech. should be notified.

Permittee

1. Alyeska Resort 1is to prepare the Alyeska Operation and Safety
Plan with the concurrance of the U.S. Forest Service. Annual
review will be made at the beginning of each ski season.

2. The Permittee will make every reasonable effort to continue the
safety programs outlined in thi3 plan, whether using company
employees, contractors, or persons working for other
gratuities. Everyone concerned in the operation of the area
should be familiar with this plan.



CHART OF ORGANIZATION - Forest Service

Forest Supervisor

Recreation Manager

Anchorage, R.M.A.

Permittee Asst. Snow Ranger



CHART OF ORGANIZATION (Permittee)

Night Lift Supervisor

Lift Mechanic PRO Patrol Asst. Snow Ranger

Lift Operators Volunteer Patrol

Lift Attendants



