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JURISDICTION

The Court of Anneals for the State of Utah has
jurisdiction to review this final judgment from which this
apopeal is taken, pursuant to the nrovisions of Section
78-2(a)-3(2)(a) Utah Code Annotated, as amended in 1987,

and Rule 3 of the Utah Rules of Apnellate Procedure.

NATURE OF PROCEEDINGS

This is an apneal from the Third Judicial District
Court in and for Salt Lake County, State of Utah, with
the Honorable James Sawava, Presiding.

This anpeal is from a final order, entered by the
Honorable James Sawava, on June 2, 19389, holding in favor

of the Defendant.

STATEMENT OF THE ISSUES

1. The Court errored in finding that the actions of
Brighton violated no duty.

2. The Plaintiff's claims do not arise out nor are
they an inherent risk of skiing within the meaning and
definition of Utah Code Annotated, Section 78-27-53.

3. The Lower Court errored in the avard of costs to

Defendant.



DETERMINATIVE PROVISIONS OF THE UTAL CODE

Section 78-27-53, as amended in 1986:

INHERENT RISKS OF SKIING -- BAR AGAINST CLAIM
OR RECOVERY FROM OPERATOR FOR INJURY FROM
RISKS INHERENT IN SPORT.

Notwithstanding anvthing in Sections 78-27-37
through 78-27-43 to the contrary, no skier may
make anv claim against, or recover from any
ski area omerator for injurv resulting from
any of theinherent risks of skiing.

Section 78-27-52. as amended in 1979:
MNHERENT RISKS OF SKIING -- DEFINITIONS

As used in this act:

(1) "Inherent risk of skiing' means those
dangers or conditions which are an integral
part of the snort of skiing, including, but
not limited to: changing weather conditions,
variations or steepness in terrain; snow or
ice conditions; surface or subsurface condi-
tions such as bare spots, forest growth, rocks,
stumns, impact with 1ift towers and other
structures and their components; collisions
with other skiers- and a skier's failure to
ski within his own abilitv.



STATEMENT OF THE CASE

NATURE OI' THE CASE

This is an appeal from a Judgment in favor of the
Defendant, holding that the claims of the Plaintiff arise
out of an inherent risk of skiing, as well as unon the

basis that the Defendant's actions violated no dutv.

COURSE OF PROCEEDINGS

This action was filed in the District Court of the
Third Judicial District, in and for Salt Lake County, State
of Utah, with the lHonorable James Sawava, Presiding.

After two full dayvs of trial, the Court took the
matter under advisement, and then issued a Memorandum

Decision holding against the Plaintiff and for the Defendant.

DISPOSITION AT TRIAL COURT

The Trial Court held that Plaintiff had no cause of
action against the Defendant, and awarded the Defendant costs

in the action.

STATEMENT OF THE FACTS

On Februarv 12, 1988, Mr. Nathan D. Hale, Plaintiff/

Appellant was boarding a ski 1lift at the Majestic Lift,



Brighton Utah, when the onerator grabbed the chair, held
it and then let it go with extreme momentum and force,
and struck Mr. Hale in the back.

Mr. Hale sustained a permanent disabilitv of twelve
and one-half nercent of the whole man. and who even at the
time of trial on April 26, 1989, continued to suffer severe
nain with little or no imnrovement since the time of the
accident.

Plaintiff filed his action in the Third Judicial
District Court in and for Salt Lake Countv, State of Utah,
the Honorahle James S. Sawaya Presiding.

After two full davs of trial, the Court took the
matter under advisement, and then in his Memorandum Decision,
the Court held against Mr. Fale on two reasons, from which
the Plaintiff/Apvellant now apneals. (All citations tb the

record are found with the respective arguments.)

SUMMARY OF TEE ARGUMENTS

This is a case where the Plaintiff is struckwith a
ski 1ift chair at the base of the lift, after being motioned.
into position by the ski 1lift operator.

The Lower Court held that the claims of the Plaintiff
constitute an inherent risk of skiing, and furthermore, that

the Defendant violated no duty;



Plaintiff/Apvellant submits
clearly violated its duties to the
in failing to nush the stop button

grabbing the chair and causing the

that the Defendant
Plaintiff/Apvellant
for the 1lift, and bv

same to strilte the

Plaintiff/Anpellant with great force and effect.

Plaintiff/Apnellant submits

that the statute is

clear that this cause of action is not an inherent risk

of skiing, especially in lisght of the “enate irearinas

on the same, which are attached hereto in the Addendum.

Plaintiff/Apnellant submits

Respondent is not entitled to costs

that the Defendant/

in this action.



ARGUMENT ONE

THE COURT ERRORED IN FINDINS THAT THE ACTIONS OF
BRIGHTON VIOLATED JO DUTV.

The “Majestic Lift at Brighton Utal, is designed
and maintained for beginner skiiers. According to MR.
Theodore Steven Jorgensen, who was the Supervisor in charcge
of Brighton Ski Resort on the night in question, testified
on cross examination at page 283 of the transcrint as

follows:

0. I noticed from those ohotogravhs we
just had admitted that vou let the tinv kids
ride this left?

A. That's rieght.

Q. How old were those kids gettinz on do
you know?

A. They looked to be five, six, seven

vears old.

The Lift Operator, Yr. Robert Barton, was a brand
new emnloyee on the job, actually being trained at the time
of the accident. Ile was unsure of how long he had worked,
and gave conflicting testimony as to ais training, and when
it began. At mage 157 of the transcriot on cross examina-

tion, he testified as follows:



0. You don't recall if you began vour
training on the 6th or if you had completed
your training by the 6th of January, is
that what vou're saving?

A. Yes.

Then on page 167 and 168 of the transcript on cross
examination, he testified that he could not even remember

what he had studied the year before, etc.

Q. (By Mr. Walsh) What did you study, EBob,
when vou were a ski lift operator?

A. The stuff you are supposed to when vou
become a ski lift operator. How to operate
the chair.

0. Do you remember what literature you
studied?

A. Not exactly. T haven't operated chairs
for a year now.

Q. So if I understand vour testimony correctly,
vou operated the chair for approximately a month
and a weelt before this incident occurred?

A. Apnroximately.

Q. And for all you recall, vou were being
trained all through that period of time; is
that correct?

A. Your always being trained.



Q. So the answer is ves?

A. Yes.

The supervisor, Yichael W. Twede, on cross examina-

tion testified at pase 210 and 211 as follows:

0. As I understand vour testimonv, ‘tlike,
vou were the one that hired Mr. Barton.

A. That's right.

0. And he was the ski 1ift operator on
the night in question, February 12, 1988.

A. That's right.

. And was there anvone else assisting
him as the ski 1lift operator or attendant
on that night in question?

A. We have three peopnle that work at the
base. On guv was on break and myself was
with Bob at the base, but I was in the shack

doing paperwork.

Then on nage 212, Michael W. Twede testified that
the total training that Mr. Barton received as the ski lift
operator, running the 1lift at night, all occurred in Januarv

and February, 1983.

0. Okay. My question is that the training
he received as a ski lift ovperator runnine the
lift at night all occurred in January and

February, 1988, right?



A. Yes.

Mr. Hale, on the evening of Februarv 12, 1988, was
standing in line waiting to enter the ski loading area. He
waited until the onerator motioned for him to come forward
on his skis to the loading line. All of a sudden the operator
left the area where the ston button was located, and the
next thing that !Mr. Hale remembers is lying on the ground by
the steel post which is 22 feet up the direction of the
1ift, where he was thrown by the 1lift.

At paces 18 and 19 he testified as follows:

0. Can you tell me what hapoened then, and
start right here at this point, if vou would,
please. When you leave this point, what hapvpens?

A. I was motioned to come up.

0. You need to stand back so that the judge
can see.

THE COURT: That's all right. I can see.

THE WITNESS: I was motioned to come up to
the area of where I would be picked up by the
chair 1lift. I went un there. I stood there.
All of a sudden I started seeing an individual
run over this way, and I was standing here. I
turned like this, and that's the last thing I

remember until I was over -- that I was over



here. That's a big nole that stands u» in the

ground. I was over there on the ground.

Q. Prior to being hit, did I understand vou
to say that the operator came in front of you?

A. Yes.

). Did he ston the lift before he came in
front of you?

A. No, sir.
Then on page 51, ilr. Hale testified as follows:

Q. (By !Mr. Walsh) Can vou tell me, as the
chair came around, was it coming at the same
sneed and struck vou at the same sneed as we
saw here on the video?

A. No. It hit me hard enough to put me
clear into that pole. When it hit me, it hit
me with an impact enough to cause internal
bleeding in my leg and break the blood vessels
in myv leg. The doctor said it hit me --

THE COURT: Never mind what the doctor said.

Q. (By Mr. Walsh) If I understand your
testimony then, vou are here in the nosition
just waiting for the 1lift to come around and
pick you up to go?

A. Yes.



0. Did I understand you to sav it didn't
hit the other skier?
A. No, never to my knowledge. Never even

touched him.

At the time of trial, the ski 1lift operator Mr.
Robert W. Barton, testified that he perceived an emergency
circumstance of two boys entering the restricted area, and
therefore he left his post by the stop button, and ran
over to the two boys.

The two bowvs, Jason Johnstone and Jerald A. Steinagel,
testified that they had not nroceeded beyond where they
should have been.

At page 97, Jason Johnstone testified as follows:

0. Let me stop you risht there. When he
grabbed the chair, had it already come nast you?

A. It was right in front of me.

Q. If he hadn't grabbed the chair, would
it have hit vou?

A. No.

Q. Would it have come close to you?

A. It would have been about seven feet or
eight feet away from me.

0. And what about Jerrvy, would it have been
that far away from him as well?

A. Yes, it would have.



Q. So he grabbed the chair with his right
hand, then what hanpened?

A. The chair started swinging back and
forth and it struck Nathan in the back of his
legs. I don't know if it was his legs --

I seen it hit the back of his legs.

Q. When he grabbed the chair, did he hold
it?

A. He held it. I guess there was enough
nower it yanked out of his hand. Then this

just swung back and forth.

Then on page 31N of the transcrint, Jason Johnstone
when called as a rebuttal witness testified:

Q. Now, can you tell me when you came forward,
did you go beyond the line here marked as B?

A, Yo, I didn't.

Q. Can you tell me what happened as you
approached the line?

A. Okay. As we anproached the line, the man
standing between B and C --

0. Here in the green on 167

A. Yes. He came over and told us to stoo.

Q. Okay.

A. And then as the chair was coming around,

he grabbed the chair.



Q. Okay. Was the chair straightened
out, headed toward MMr. Hale when he grabbed
it, or was it before that?

A. It was coming around the corner.

. Okay. So it hadn't straightened out
for Mr. Hale?

A. No.

Q. How long did he hold onto the chair?

A. I would say a matter of two seconds,
mavbe three.

0. What happened after that?

A. He seemed to let it go or something --
it left his hand, then it struck Nate, and
then I looked over and I saw Nate fall and

then in a matter of a counle seconds later

I looked over and the 1ift had been stooped.

Jason Johnson similarly testified on Anril 26, 1989,

beginning at page 112 of the transcriot:

Q. Did vou observe anyone else coming in
and grabbing the chair, anvthing like that,
before the chair made contact with Nathan?

A. Yes, I did. The operator -- I observed
two operators.

Q. Okay.

A. One of the operators came and he grabbed --



I guess we were a little over the line.

Q. Okav. You thought vou were over the
line?

A. My skis were about a foot over the line.
He said to stom.

0. Vhere was your person?

A. "What?

0. Was your person behind the line, meaning
your feet? Where did vour feet come in
reference to the line?

A. Mv feet were at the line.

0. Okay. And you hadn't nroceeded? Your

feet had not nroceeded beyond the line?

A. The skis had. My feet hadn't.

At the end of the trial on the second dav, the Court
heard closing arguments of Counsel, both by the Plaintiff/
Anpellant and the Defendant/Resnondent.

After all of the evidence is in, and during argument
bv Respondent's case, the Court made the following ruling

from the bench as found on pages 370 and 371:

THE COURT: The onlv question, Mr. Winegar,
in all the rhetoric, is whether or not the
reaction of the lift operator, in doing whatever
he did, was negligent. That's what it comes

down to. And I am convinced that Mr. Hale was



struck by a chair that had more momentum

than normal. It had accelerated abnormally
for one reason or another, and the only thing
I can say is that it accelerated because the
lift overator grabbed it and lifted it up
somehow and it swung down and it may have been
just a coincidence of circumstances that he
happened to be there when that thing came down
and hit him the wav it did. It seems like

a fairly simpnle case to me, quite frankly.
And, vou know, with Newell Knight's time and
motion studies and things like that, it's all

interesting, but I think it comes down to the

point I am convinced that the lift operator
did that. I don't know what else could have
caused it. There's nobodv else in the area.
There's nobody else that could have touched

the 1ift chair and caused it to accelerate, but
the only question in my nind, even knowing

that, is that a negligent act? I am not convinced

that it is.

During the course of the trial the Judge made two
different rulings bearing upon the issue above stated:
1. The Court ruled that an ordinary person

could determine the standard of care without expert testimonv.



2. The Court admitted Exhibit ¢, which is the

American National Standards Institute standards of 1lift
operation.

As to #1 above, the Court stated on page 143, as

follows:

THE COURT: I think there is an area where
the standard has to be established bv expert
testimonv. I think the standard of due care
an employee has in this situation an ordinarv
nerson, evenmvself, can determine what the
standard of care is in a situation like this
is without the benefit of an exnert.

Is there something in that document that
says that chairlift operators also should hit
the ston button before he runs out to do anv-
thing? That's just one man's opinion. I
supnose that this Court is going to have to
determine whether that is reasonable behavior
under the circumstances. I just don't think

you need an expert.
Then on page 145 and 146, the Court stated:

THE COURT: I ruled this is not an area

where expert testimony is necessary.



During the course of the trial, at two different
times, the Plaintiff/Apmnellant put into evidence a con-
versation between Mr. Barton, the onerator, and his
supervisor, wherein the supervisor was verv critical of
what Mr. Barton had done, and had Mr. Barton nnt acted
inanpropriately, in grabbing the chair and not »ushing
the ston button, llr. Hale would never have been iniured

It is interesting to note that not onlv did the
Defendant/Respondent fail to meet that evidence, but his
witnesses did not even denv that the same occurred.

At pnage 99, Jason Johnson testified as follows:

0. Okay. Was the 1lift ultimately stonped?

A. Not at that time. The operator stop»ned
it.

0. The guy that nulled the chair stopned it?

A. No. There was another guv. There were
two overators at the lift.

Q. Okav. T'hat hanpened after thev stooned
the 1ift?

A. The one that stooned the 1lift vent over
and asked Mr. llale if he was all right.

0. Okay.

A. And he nicked him up and helvned him over
towards the corner of the shack.

0. Okav. Vhat hanoened after that?



A. Okay. And he let him so and he started
talking to the other 1ift ovnerator.

Q. Let me stop vou there. You have mentioned
one operator. You know he worked for Brichton
because he was wearing a Brighton uniform.

What about the other one?

A. He vwas wearing a Brighton uniform also.

0. Did vou hear them discuss what occurred?

A. Yes. He told him that he wasn't sunnosed
to grab onto the chair when it came around.

Q. Go ahead.

A. He asked him not to grab onto it. He
said it probablv wouldn't have hit lir. Hale
if he didn't grab onto it.

Q. Did vou hear that very clearlv?

A. Yes.

0. And are you telling us, as close as vou
can recall, the exact words that were said?

A. Yes.

Q. What did the other onerators sav in resnonse?

A. I think that's all he said.

Then on page 318, as a rebuttal Witness, Jason

Johnstone testified as fnllows:

0. Now, did vou hear a discussion between the

operator and someone else after the incident had



taken place?

A. Yes, I did.

Q. And was it between two or more than two
neople?

A. It was between two neople.

0. And can vou tell me whether both of them
were wearing Brighton uniforms?

A. Ves. thev were.

0. Can you tell me what was said?

A. There was an older guy. He said to the guy
that motioned to me, ''stav back,' that he wasn't
supnosed to grab the ski chair, the pole that was
on the ski chair. If he wouldn't have grabbed
it, it probably wouldn't have struck Nate.

0. Are you sure that that conversation occurred?

A. Uh-huh. Ves.

When the ski 1ift overator, Mr. Barton, was asked

if that conversation did in fact occur, he stated as follows

on nage 168:

Q. And do vou recall on the evening of the
12th of February, MYMr. Twede saving to vou,
"Vou hit the stop button first, then vou go
after the chair™?

A. I don't recall that.



0. Are you saying that could have occurred,
vou don't remember.

A. Could have occurred, sure.

When Mr. Mike Twede was asked if he ever criticized

Mr. Barton's actions, stated on nage 209:

0. Did you, at any time, criticize --
and T am talking at the time of the incident --
did vou ever criticize Mr. Barton's actions in
any wav?

A. Not that I recall.

At no time did the Defendant/Respondent out on any
testimony as to the conversations not occurring, rather the
entire case of the Defendant/Respondent was to the effect
that it was an emersencyv situation, and there is no hard and
cold rule.

However, Exhibit 9, which was admitted into evidence
by stipulation between the varties as the governing standard
of care, clearly, and without eauivocation, recuires that the
overator shall in every situation hit the stop button before
attempting other actions.

Plaintiff/Apvpellant submits that there is a standard
of care that has been established, not only over time, but
dcross the Nation, and because of the same, we attached a

copy of the A.N.S.I., Ex. entirety, for the purvose of



assisting this Court in making its own determination as
to the apnropriateness of the standard of care in this
action.

The copv that is vart of the Addendum was borrowed
from the United States Forest Service for the nurpose of
prevaring this Brief, and certain hand written notes mav
not apnear in Exhibit 9, as entered into evidence, but the
printed matter is identical, as far as Counsel for the
Apnellant is aware.

In the said National publication is the following:

1. At »nage 40, at 3.3.2.3.3: ATTENDANT AND
CONDUCTOR, The duties of the attendant and the
conductor shall be as follows:

(1) To maintain orderly nassenger traffic
conditions within his/her area of jurisdiction

(2) To advise and assist passengers, as
cequired

(3) To maintain surveillance of his/her
area of iurisdiction

The onerator shall be advised of any un-
usual or imnroper occurrences. Should a con-
dition develop in which continued operation
might endanger a nassenger, the attendant
shall stoo the lift immediately and advise

the onerator. The onerator shall also be



advised of changes in weather, ground, or
snow surface conditions.
2. At pnage 53, at 4.3.2.3.3: ATTENDANT.
The duties of the attendant shall be as follows:
(1) To maintain orderly psssenger traffic
conditions within his/her area of jurisdiction
(2) To advise and assist passengers, as
required
(3) To maintain surveillance of his/her
area of jurisdiction
The operator shall be advised of anv unusual
or immroper occurrences. Should a condition
develop in vhich continued operation might
endanger a passenger, the attendant shall
stop the 1lift immediately and advise the onerator.
The operator shall also be advised of changes

in weather, ground, or snow surface conditions.

According to Exhibit 9, the onerator has a dutyv to
stop the 1lift, if a nassenger '"might" be endancered. The
language is in terms of ''shall' meaning must, and there is
no excention noted.

At trial, Exhibit 9 was referred to as the A.S.N.I.
standard of care, both by the Plaintiff and the Defendant
throughout.

The Defendant/Resnondent, at page 270, just as an



example referred to the A.S.H.I. standard, as it applies

to thiscase:

0. On the ANSI standards, who is an operator?
A. The person who is in control of the
lift.
0. Which one would that be?
A. That would be the person loading next
to the ston button.
Q. Who are the attendants?
A. The attendants are the persons on the too,
the ticket taker, someone shoveling, things

like that.

Then on cross-examination, Mr. Theodore S. Jorgensen,
who is the individual in charge of the entire oneration

at Brighton, testified beginning on page 272

(). Steve, when vou talk about the AKNSI
standards, you're making reference, are vou
not, to Exhibit 9, which has already been
admitted?

A. That's the ANST .77 code.

(). That would be the standards that vou
made reference to when you talk about the
ANST standards?

A. Yes, sir



0. Now, the ANSI standards indicate that
there's a cardinal rule of hitting the button
first if vou have a nerson in threat of being
hit by the 1lift, do vou not?

A. I've never read that nage.

Q. I draw your attention to page 58 and
by way of reference I am talking about 4.3.2.3.3
Would you read that naragraph right there on
page 58 to the Court please.

A. "The operator shall be advised of any
unusual or imnroper occurrances. Should a
condition develoon in which continued ovperation
might endanger a passenger, the attendant shall
stop the lift immediatelvy and advise the
overator. e operator shall also be advised
of changes in weather, ground or snow surface
conditions."

0. Are you familiar with that rule?

A. Yes. sir.
On the back cover of Exhibit 9, is the following:

AMERICAN NATIONAL STANDARDS

The standard in this booklet is one of more than
10,900 standards anoroved to date bv the American National
Standards Institute.

The Standards Institute orovides the machinery for
creating voluntary standards. It serves to eliminate
dunlication of standards activities and to weld conflicting
standards into single, nationally accented standards under



the designation "American National Standards."

Lach standard renresents general agreement among
maker, seller, and user groups as to the best current
practice with regard to some snecific problem. Thus the
completed standards cut across the whole fabric of pro-
duction, distribution, and consumption of goods and services.
American National Standards. by reason of Institute »ro-
cedures, reflect a national consensus of manufacturers, con-
sumers, and scientific, technical, and nrofessional organi-
zations, and governmental agencies. The completed standards
are used widely bv industry and commerce and often by
municipal, state. and federal governments.

The Standards Institute, under whose ausnices this
work is being done, is the United States clearinghouse
and coordinating body for voluntary standards activitv on
the national level. It is a federation of trade asso-
ciations, technical societies, nrofessional groups, and
consumer organizations. Some 1900 comnanies are affiliated
with the Institute as comnany members.

The American National Standards Institute is the
United States member of the International Organization for
Standardization (I50) and the International Electrotechnical
Commission (IEC). Through these channels U.S. standards
interests make their positions felt on the international
level. American National Standards are on file in the
libraries of the national standards bodies of more than
60 countries.

Plaintiff/Apnellant submits that the Court made a
finding from the Bench at the end of the case, and found
that the 1ift onerator had in fact grabbed the chair, and
that the chair thereafter struck Mr. Hale with extreme force.
Note the transcript at pnages 370 and 37/1.

At the same time at nage 377, the Judge stated
that '"The only question, Mr. Winegar, in all of the rhetoric,
is whether or not the reaction of the lift onerator, in

doing whatever he did was negligent."



The Court has already ruled at this point that the
Court does not need exvert testimony to determine the
neglizence of the Defendant, and precluded the Plaintiff/
Appellant from »nutting on evidence bv way of expert testi-
mony. Note mages 145 and 146:
THE COURT: I ruled this is not an area where

expert testimony is necessary.

The Defendant/Respondent's exnmert witness, Mr.
Newell Knight testified that had the onerator hit the
button instead of grabbing the chair, !Mr. Hale would have
not been thrown into the ski 1ift post, as the subject
chair would have come to a complete stop some twelve (12)
feet in front of the said steel post.

Plaintiff/Apoellant submits that it is quite obvious
that Mr. Hale would have been confronted with the chair
coming at the normal speed, at worse, had the operator hit
the stop button, instead of grabbing the chair.

Moreover, the 1lift begins to immediatelv slow down
once the botton is nushed.

Note on page 281 of the transcrint, Mr. Theodore S.
Jorgensen, the one in charge of Brighton Ski Resort, testified

as follows, on cross-examination:

N. (By Mr. Walsh) From the moment that button
is pushed the lift starts slowing down, doesn't

it?



A. Yes, it does.

At another time in the trial Mr. Theodore S.
Jorgensen stated that their first nrioritv at the 1ift
was to stop the chair. ©Note nage 187.

The Defendant/Respondent wanted the lower Court to
believe that this was a unique circumstance, that it con-
stituted an emergencv situation.

However, as borne out at the time of trial, what
occurred here with the bovs allegedly coming in too soon
was just what thev expect and just what thev train for.

At page 204 of the transcipt, Mr. Michael W. Twede,
the one who hired and trained the onerator, Mr. Barton,

testified for the Defense as follows:

(0. Did nart of the training include being
aware of the nossibility of nremature skiers
coming into the loading =zone?

A. Yes. That's one of the main things
thev stress to mv emplovees, to watch for
peonle who are coming out too soon or too

late.
Plaintiff/Anppellant respmectfully submits that the
failure to push the ston button was a negligent act, which

was all the more serious and aggravated by the grabbing of



the chair, cocking the same and with all of the force and
effect unleashing the same on the baclk of Mr. Hale.

Even assuming that there is an emergencyv, with
assuming that the button is not nushed and the chair is
left alone, the chair would have merelyv come to the boys,
would have riden up the side of the first bhov, and then
proceeded towards Mr. Hale. Note nage 230 of the transcint
vith Mr. Theodore S. Jorgensen testifving.

Hence, had the onerator done absolutely nothing, Mr.
Fale would not have been damaged for life.

Had the ovmerator merely pushed the botton, Mr. Hale
would not be damased for life.

It is only when you fail to comply with the National
Standard in not »ushing the button as required, comopounded
with cocking the chair and unleashing the same on Mr. Hale,
do we have the actions that permanentlv destroved Mr. Hale's
wellbeing.

Plaintiff/Annellant resvectfully submits that the
lower Courts determination that there was no 'breach of duty"

is error, and should be reversed.



ARGUMENT TWO

THE PLAINTIVF'S CLAIMS DO NOT ARISE OUI o' 0P M
THEY AN INHERENT RISK OF SKIING WITHIN THE MEANING AND

DEFINITION OF UTAH CODE ARNOTATED, SECTION 78-27-53.

The Lower Court in its “lemorandum Decision stated
on the first page, '. . .the Plaintiff's claims arise out
of and are an inherent risk of skiing within the meaning
and definition of Utah Code Ann. Section 78-27-23."

Section 78-27-23 states as follows, as amended i

1986:

INHERENT RISKS OF SKIING -- BAR AGAINST CLAIM
OR RECOVERY FRO!M OPERATOR FOR INJURY FRO'
PISKS INHERENT IN SPORT.

Notvithstanding anything in Sections
78-27-37 through 78-27-43 to the contrarv,
no shkier may make anv claim against, or
recover from anv ski area onerator for
injury resultine from any of the inherent
risks of skiing.

The term "inherent risks of skiing'' is a term of art,

and is specifically defined by the State Legislature, at

78-27 4% + tollows:

INHERENT RISKS OF SKIINS -- DEFINITIONS.
As used in this act:

1) "Inherent risks of skiing'" means those
dangers or conditions which are an integral pnart
of the spnort of skiing, including, but not
limited to: changing weather conditions,



variations or steepness in terrain; snow or

ice conditions; surface or subsurface conditions
such as bare svots, forest growth, rocks, stumns,
impact with lift towers and other structures and
their components; collisions with other skiers;
and a skier's failure to ski within his own
ability.

Counsel for the Plaintiff/Appellant, respectfully
submits that the definition of "inherent risks of skiing"
absolutely does not contemnlate the claim of the Plaintiff/
Anpellant.

Rather the language seems verv clear that the intent
of the Legislature was to make the skier resnonsible for
getting down the mountain, but did not change anvthing
in reference to the negligence of the ski resort.

Counsel has attached to this brief the Certified
Transcript of the Senate Hearines on the said legislation,
and has made the total transcript part of the addendum hereto.

Counsel will hisnlicht the debate regarding the subject

bill, as it appears on the official transcriot:

Page 1

President: If vou are skiing down the hill and run
into it, that's an immact, I think we say.

Page 3

Finlinson: . . .This kind of law does not orohibit
the individual from being successful or
successfully bringineg a claim against
the onerator if the operator was, in
fact, negligent or there were some other
reasons for the action.



.It does say that the skier is
responsible for the inherent risks ot
skiine and we define '"inherent risks
of skiing" as those items or conditions
that are related, that the skier would
encounter on the way down the hill as
he is skiing down the hill, those are
items that we say have become his res-
ponsibility. We indicate still that
the operator has the responsibility
to notifv the skier of the limitations
and he has a resnonsibility to nost
those pronerly. He has the res»monsibility
to operate his ski area in a non-necligent
manner.

Page 13

Finlinson: The main thrust of Senate Bill #14€ 1is
to, I think, clarify the Utah laws so
that the skier assumes the resnonsibility
for the inherent risks of skiing. To
be his resnonsibilitv once he is at the
too of the hill basically to make sure
that he gets down to the bottom safely.
The ski areas still have that resnonsi-
bility for making sure that he is able
to oet to the top of the hill safely
and to make sure that they don't onerate
in a negligent manner. Wiat we are trying
to say is that when an individual has an
accident on the hill as a result of his own
fall, or his not being able to cove with the
weather conditions, the ski conditions, or
the fact that he looses control and collides
with a lift tower, that he has to assume
that responsibility.

Page 17

Carling: . . .we are looking at 90-day limitation
on inherent risks of skiing rather than
ordinary negligence, which would be the same
as anvbody elses negligence.

Jeffs: . . .we ought not have the 99-day limitation
on the cuy who gets dumped out of a chair
lift because of faultv equinment. That is
another type of area and this Bill does not
treat that so that I agree with the Carling
amendment.



Page 19

Finlinson: What we are attempting to do is to sav,
verv simnly, that the skier assumes the
responsibility basicallv for getting
down the mountain under his own »ower,
we are not attemnting to change that, we
are just clarifyving the law so that the
skier is responsible for those inherent
risks of playing this snort. Ue are not
trving to change the ground rules as far
as the other liabilityv questions. Ve
are just clarifving the law to make sure
that the law says that the skier is
responsible for zetting down the mountain
under his own power. That was the basic
thrust of what this Bill does.

Page 24

Barton: .. .I don't tnink this Bill would alter
anv tvoe of situation where, 1f the
ski resort was actuallyv at fault for
causing injury to somebody, I still think
suit can be made. I don't think it nrecludes
this. It is just the inherent risks of
skiing and where there are so manv chances
for somebody to break an ankle or even
twist ligaments, it happens manyv many
times during each day, and I just think
we are going to have to take them off
the hook or its not going to be profitable
for them.

As noted in the Addendum, Senator Finlinson was the
sponsor of this legislation, and he repeatedly stated in the
debate that the bill only contemnlates the resnonsibilitvy
of the skier in getting down the hill.

Counsel for the Plaintiff/Appellant resnectfully submits
that there isno question that the Honorable James S. Sawava
errored when he concluded, '". . .that the Plaintiff's claims
arise out of and are an inherent risk of skiing within the

meaning and definition of Utah Code Ann., Section 78-27-53."



ARGUMENT THREE

THE LOWER COURT ERROR IN THE AWARD OF COSTS TO

DEFENDANT.

In this case, the Defendant/Respondent submitted
an unverified Memorandum of Costs and mailed the same on
a Thursday, June I, 1989, which according to the time for
mailing, the same are deemed received on Mondav, June 5,
1989.

The Honorable James Sawaya apparentlv had the sane
delivered to him, along with the Findings, Conclusions and
Judgment, because he signed the same on June 2, 1989.

After the June 5, 1989 receint, Counsel for the
Plaintiff/Appellant filed Objections to the same, not
knowing that the Court had already signed tne same, and
Counsel sﬁbmitted the same on June 8, 19892.

The unverified MEMORANDUM OF COSTS is as follows:

Todd S. Winegar, being duly sworn, hereby
verifies that to affiant's knowledge the items
below are correct, and that the disbursements

have been necessarily incurred in this action:

Transcrint of deposition of

Nathan Hale $§273.35
Transcrint of deposition of
Dr. Gordon Kimball §125.590

Transcrint of denositions of
Mike Veenendall and
Jerry Steinagel S

=
\O
o

.40



Transcript of denosition of

Dick Cummock $174.29
Expert testimony of
Newell G. Knicht $1356.25
Total Costs §2122.79
RESPECTFULLY SUBMITTED this 1st day of
June, 19892,

CHRISTENSEW, JENSEN & POVELL,

TODD S. TJINEGAR /s/

Todd S. Winegar
Attornevs for Defendant

Counsel for the Plaintiff/Appellant submits that
the Court errored in awardine the costs, as outlined.

First: The !Memorandum of Costs was uaverified. The
becinnine of the same starts out ""Todd S. Winegar, being
duly sworn, hereby verifies that to affiant's knowledse the
items below are correct, and that the disbursements have
been necessarilv incurred in this action."

However, the same was never verified at the end, as
it states "RESPECTFULLY SUBMITTED this lst day of June,
19%9. CHRISTENSEN, JENSEN & POVELL, /s/ Todd S. Vinesar,
Attornevs for Defendant."

At no time did Counsel swear that the contents of
the same true and correct, and hence the same were never
verified.

Rule 54(d) (2) Utah Rules of Civil Procedure is very

clear on this noint:



(2) HOW ASSESSED. The partv who claims his
costs must within five davs after the entry of
judement serve uvon the adverse nartv against
whom costs are claimed, a conv of a memorandum
of the items of his costs and necessary disbur-
sements in the action, and file with the Court
a like memorandum thereof dulv verified stating
that to affiant's knowledge the items are correct,
and that the disbursements have been necessarily
incurred in the action or nroceeding.

The Supreme Court for the State of Utah, has held
that an unverified Memorandum of Costs, does not entitle

the claimant to an award of costs. Note Walker Bank & Trust

Co., v. New York Terminal W. Co., 10 Utah 2d 210, 359 P.2d

626 (1969).
This Court has always taken the position that the
award of costs was strictlv statutory, and so there has been

a strict construction of the rule. Nelson v. Arrowhead

Freight Lines Limited, 99 Utah 129, 104 P.2d 225 (1940) and

Onenshaw v. Openshaw, 80 Utah 9, 12 P.2d 365 (1932).

Plaintiff/Apnellant submits that the general rule
is that Under Rule 54(d) costs has meant monies paid into

the Court. Frampton v. Wilson, 605 P.2d //1, (Utah, 1980).

Defendant/Respondent has made no claim for any monies
naid into the Court.

Devositions are tvpically only allowed as ''costs'
when the litigationis so commlex and the issues are difficult

to resolve. liote Highland Constr. Co. v. Union Pac. R. R.,

683 P.2d 1042. (Utah, 1984).



However, such iIs not the case here, as Judge Sawava
stated on nage 371, wherein the Court stated, "It seems
like a fairly simple case to me, quite frankly."

The apnellate courts here in Utah, have consistently
held that expert testimonv from experts is not taxable costs.

Hote Stevens v. Stevens, 754 P.2d 952, (Court of Anneals,

1988), and Hatanaka v. Struhs, 738 P.2d 1052 (Utah Anp.

1987) .

In this case the Defendant/Respondent naid no monies
into the Court, ina verv simple case. Thev filed a claim
for many denositions, and for expert witness ex»enses, which
exvenses stem from the testimonv of Mr. Wewell Knight, whom
the Court did not rely on for determination of the issues.
Note nage 371 of the transcript.

Hence, Plaintiff/Anpellant resvectfullv submits that
the lower court errored in the granting of costs, first because
the Memorandum of Costs was not verified as ner the rule,

and secondly because the same are not taxable.

CONCLUSION

Plaintiff/Appellant aqrees with Judge Sawava, that
this matter is a verv simple matter.
Plaintiff/Appellant was not injured coming down the

hill, or doing any '"skiing", but rather was boarding a lift.



All sides agree on what the standard of care is,
and that is the American National Standard Institute,
which states with no excention, that vou push the button
if vou think that the skier "might' be in danger.

Whether it be the bovs or Mr. Hale, the onerater
should have pushed the button, but instead fails to do
that, and then severelv comnounds the prohlem by grabbing
the chair, and holdine it, until the 1ift nulls it out of his
hands, and slams it into Mr. Hale.

The people in charge at the time of the event
criticized the omnerator for acting negligentlv, which was
unrefuted.

Evervone agrees that the onerator did not push the
button. and the Court stated that it was convinced that the
operator had grabbed the chair and that it struck Mr. Hale
with force bevond that of the normal sneed.

Mr. Hale has a twelve and one-half percent permanent
partial disability and is entitled to be made whole.

Plaintiff/A»npellant respectfully submits that the
Lower Court errored in holding for the Defendant/Resnondent,
and awarding them costs.

Plaintiff/Annellant requests that this Court reverse
the Lower Court, and remand with instructions to enter

judgment for the Plaintiff/Apnellant as praved.



Respectfully submitted this 15th day of June, 1990. |

JO/ VALSH
ATTORNEY AT LAW

V



CERTIFICATE OF DELIVERY

I hereby certify that I caused to be delivered four
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delivering the same to TODD S. WIHNEGAR, CHRISTENSEN, JENSEN,
& POWELL, P.C., ATTORNEYS AT LAW. 519 Clark Leaming Building.

175 South West Temple, Salt Lake City, Utah, 84101, this
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Foreword (This Foreword is not a part of American National Standard B77.1-1982.)

This standard deals with passenger transportation systems that use cables or ropes in the system
for power transmission. These systems include reversible aerial tramways, detachable and fixed
grip aerial lifts, surface lifts, and tows.

This standard is a revision of American National Standard Safety Requirements for Aerial
Passenger Tramways, ANSI B77.1-1976 and ANSI B77.1a-1978. The format of this edition is
different from previous editions, in that each tramway type is covered in its own section. The
purpose of this revised format is to separately present the basic requirements for each tramway.
Section 1 provides the scope and general definitions for tramways covered in this standard. Sec-
tion 7 addresses wire rope and strand requirements.

This standard had its inception in 1956. At that time, the industry dealing with recreational
passenger transportation had reached such proportions that safeguards were required for the
protection of the public and progress of the industry. At the request of the Eastern Ski Area
Operators Association, one of the original sponsors of the project, a general conference was
held in New York City. As a result of that conference, American National Standards Committee
B77, composed of operators, users, authorities having jurisdiction, designers, and manufac-
turers of aerial tramways, was established to develop safety requirements. The first standard
was approved by ANSI on June 8, 1960, and revisions were developed and approved in 1970,
1973, and 1976. This present revision brings the standard up to date with the latest develop-
ments in the field.

Because of the diverse nature of the industries that may use this standard, it is recommended
that authorities having jurisdiction consider an effective date of one year from the approval
date of the standard. The “effective date™ of this standard is a criterion selected by the com-
mittee and not by the American National Standards Institute.

Suggestions for the improvement of this standard will be welcome. They should be sent to the
National Ski Arcas Association, P.O. Box 2883, Springficld, Mass. 01101.

This standard was approved for submuttal to ANSI by American National Standards Committee
on Acrial Passenger Tramways, B77. Committee approval of the standard does not necessarily
imply that all the committee members voted for its approval or the approval of every require-
ment in the standard. At the time it approved this standard, the B77 Committee had the follow-
ing members:

Stanley Judge, Chairman
Sam Bonasso, Secretary

Organization Represented Name of Representative

American Society of Civil Engineers . . . . . . . .. ... e James L. Ellis

American Socicety of Mechanical Engineers . . . . . . . . . ... ... Erwin S. Focht

American Society tor Testingand Materials . . . . . . .. .. ... ... .. Don Christianson
Harold M. Greenblatt

Association of Recreational Tramway Authorities . . . . . . . . .. ... ... ..... (Representation Vacant)
Gordon R. Linebaugh (Alt)

Association of Ski Area Consultants . . .. ... L Lo L L L L Mel Borgersen

Bethlehem Steel Corporation . . . . . L Lo oL Lo L e Louis A. Stanzione
William M. Schwenke (Alt)

Borvig COrporation . . . . . . ... L e e Boris Vilhar

CTEC.InC . . . e e e, Jan W. Leonard

California Division ot Occupational Satety and Health. . .. . . .. .. ... ... .. D. A. Swerrie

Canadian Standard Z-24 . . . . . L Robert N. McLellan

(nonvoting observer)

Colorado Tramway Satety Board . . . . . . .. .. .. ... . ... . Richard L. Kasel

Institute of Electrical and Electronics Engineers . . . . 0 000000 oL L. John R. Fetcher

International Organization for Transportation by Rope -

North American Continental Section. . . . . . .. L L Selden L. Hannah

Jickvon Hole Sk Corporation. .« . o0 oo Bruce L. Nurse



Organization Represented Name of Representative

Kendall Insurance COmMPany. . . . . . . . ittt i it et et e e oo et ae o ee e LeRoy W. Schultz
Lift Engineering and ManufacturingCompany . . . ... ... ... ..o .... Jan Kunczynski
Massachusetts Tramway Safety Board . . . ... ...................... Channing B. Murdock
Michigan Tramway Safety Board . . . . .. ... ... ..ttt it ieeeennenn. LaVern O. Trepp
Midwest Ski Areas AssoCiation . . . . . .. .. ittt it e Walter T. Stopa
Montana Tramway Council . . . . ... .. .. ... .. ittt William J. Plummer
National Ski Areas Association . . . . . .. .. .. ittt ittt e Sepp Gmuender
Paul G. Karow
National Ski Areas Association Insurance Program . . .. ... .............. Richard L. Williams
National Ski Patrol System . . . . . . . .. .. ... i e Harry G. Pollard
New Hampshire Tramway Safety Board . . . . .. ... .. ................ Albert W. Currier
. Stanley Judge
Pacific Northwest Ski Areas Association. . . . ... ..........c.ccuuvuun... Nelson Bennett
Paulsen Wire Rope Corporation. . . . . . . .. ..ottt it ittt tee e A. B. Whitlock, Jr
Pettit-Morry CompPany & & . v vttt ittt et ittt et ettt Graham S. Anderson
Rocky Mountain Lift Association. . . .......... et e et et Randall C. Woolwine
Roosevelt Island Aerial Tramway . . . . . . .. v vttt it ettt e eeeennnnn David 1. Ozerkis
Sierra Ski Areas Association. . . . . . . .. ... e e e e Vernon D. Sprock
Southeast Ski Areas AssOCIation . . . . . . . . .. .. ittt e Uel Gardner
U.S. Department of Agriculture, Forest Service. . . .. .................. Charles F. Dwyer
John Shilling, VI
U.S. SKi ASSOCIation . . . . . . o it it it i e e e e e e e e Don G. Simpson
U.S. Steel Corporation. . . . . v vt i ittt ittt et e et e e Harold T. Chester
Vermont SKi Areas AssoCiation . . . . . . . .. .. it e e e Henry B. Lunde
Western Areas Ski Insurance Program . . . ... ... ... ....... . ... ..... Howard R. Anderson
Wire Rope Technical Board . . . . . ... ... ... ... . ... .. . i .... Richard P. Ramsey
Individual Members

James A. Beaton
Philip H. Berger
Blair Birdsall

Sam Bonasso
James K. Bunch
Nils Ericksen
Robert E. Ficker
Robert Heron
Gunter Hussmann
Heinz L. Kissling (nonvoting observer)
C. E. Smith
Norman L. Sothan
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Paul Wyss



Contents

SECTION PAGE

1. General Requirements . . . . ... ..ttt e 6
Ll S0P . . ottt 6
L2 PUIPOSE. .« ot e e e e 6
1.3 Reference to Other Codesand Standards. . . ... ....... ... ... .. 6
1.4 Definitions. . . . . i e e e e e e 7

2. Reversible Aerial Tramways . . ... ..o vttt it it et e e e 9
2.1 DesignandInstallation. .. ... ... .. . .. e 9
2.2 Electrical Design and Installation . . ... ... ... ... ... .. .. ... . . ... 19
2.3 Operation and Maintenance. . . . .. ...ttt iin i 21

3. Detachable Grip Aerial Lifts . . . ... . ... .. . . . 24
3.1 Designand Installation. . .. ... ... ... . L 24
3.2 Electrical Design and Installation . . .. ... ... .. ... .. .. .. .. ... ... 37
3.3 Operation and Maintenance. . .. .. ... ... .. . i i 39

4. Fixed Grip Aerial Lifts. . . . . ... . .. 42
4.1 Designand Installation. . .. ... .. ..ttt 42
4.2 Electrical Design and Installation . . .. ... ... .. .. .. . 55
4.3 Operation and Maintenance. . . . ... ...ttt 57

S. Surface Lifts . . .. 61
5.1 Design and Installation. . . .. .. ...ttt 61
5.2 Electrical Design and Installation . . . . ... ... ... .. ... .. . . L. 69
5.3 Operation and Maintenance. . . ... ... .. ...ttt e 71

6. TOWS . . e 74

Tﬁ%’sign and Installation. . . .. .. .. .. L 74
6.2 Electrical Design and Installation . . . .. ... .. ... ... . ... .. .. . 80
6.3 Operation and Maintenance. . .. .. ... e 82

7. Wire Rope and Strand Requirements. ... ... ... o 85
7. Physical PTO Do S . e e e e 85
T2 TeSting . ottt 87
7.3 COMNeCtIONS. & v vt vt et e e e e 89
7.4 Operation and Maintenance. . . . . ... ittt 90

8. Revision of American National Standards Referred to in This Document. . . ......... 93

Appendixes —

Appendix A International System of Units (SI) Metric Conversion Factors . ... ... ... 94
Appendix B Measuring the Diameter of WireRope . . . .. ..... ... ... ... ..... 96
Figure Bl Measuring the Diameterof Wire Rope. . . .. .. ... .................. 96



St

American National Standard
for Passenger Tramways —
Aerial Tramways and Lifts,
Surface Lifts, and Tows —
Safety Requirements —

1. General Requirements

1.1 Scope. This document establishes a standard for
the design, manufacture, construction, operation,
and maintenance of passenger tramways. For this
standard, passenger tramways include:

(1) Reversible aerial tramways (single and double)

(2) Detachable and fixed grip aerial lifts (gondola
lifts, chair lifts, and similar equipment)

(3) Surface lifts (T-bar lifts, J-bar lifts, platter lifts,
and similar equipment)

(4) Tows (wire and fiber rope tows)

1.2 Purpose. The purpose of this standard is to develop
a system of principles, specifications, and performance
criteria that will meet the following objectives:

(1) Retlect the current state of the art of tramway
design, operation, and maintenance

(2) Be acceptable for adoption by government agen-
cies and others

It is recognized that certain dangers and risks are

inherent in machines of this type and in their operation.

This system is intended to result in tramways that are
designed, constructed, operated, and maintained in a
manner that minimizes danger and exposure to risk to
passengers and operators and to encourage improve-
ments in productivity, efficiency, development, and
progress consistent with the objectives.

Such a system with these stated objectives consti-
tutes a safety standard.

1.2.1 Other Classifications. Tramway configurations
that do not fall within the categories specified in 1.1,
but fall within the general category of passenger tram-
ways, should be evaluated by the authority having juris-
diction based upon the design engineer’s specifications
and the applicable provisions of this standard.

1.2.2 New Materials and Methods for Passenger
Tramways. Adoption of technological improve-
ments in materials and advances in techniques is essen-
tial to cnable the industry to keep pace with progress.
If a designer or manufacturer proposes to use materials
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or methods not covered by this standard, those ma-
terials, methods, or both, shall be clearly identified and
complete design and test information shall be provided
to the purchaser or owner and the authority having
jurisdiction (see 1.5).

1.2.3 Exceptions. Strict application of the provi-
sions of this standard may not be appropriate in every
instance. Wherever it may be proposed to depart from
the provisions of this standard, the authority having
jurisdiction may grant exceptions from the literal re-
quirements or permit the use of other devices or meth-
ods that provide features comparable to those included
in this standard.

1.2.4 Installations

1.2.4.1 Existing Installations. Existing installa-
tions and those with design review completed by the
authority having jurisdiction prior to the effective date
of this standard need not comply with the new or re-
vised requirements of this edition, except where spe-
cifically required by the authority having jurisdiction.
Existing tramways, when removed or reinstalled, shall
be classified as new installations (see 1.2.4.2). A tram-
way modification shall be defined by and meet the re-
quirements of the authority having jurisdiction. Opera-
tion and maintenance shall be in compliance with this_
standard,

1.2.4.2 New Installations. New installations and
those with design review completed by the authority
having jurisdiction after the effective date of this stan-
dard shall comply with the new or revised requirements
of this edition.

1.2.5 Interpretation of Standard. In cases where ad-
ditional explanation or interpretation of this standard
is required, such requests should be referred to Stan-
dards Committee B77, the National Ski Areas Associa-
tion, P.O. Box 2883, Springfield, Mass. 01101.

1.3 Reference to Other Codes and Standards. The de-
sign, installation, operation, and maintenance of pas-
senger tramwayvs and their components that are not
covered by this standard should contorm to standards



or codes published by the agencies listed below. Un-
less otherwise specified, the designer shall select codes
or standards of these agencies. To the extent that they
are available, applicable codes or standards shall be
selected to cover all features, including, but not limited
to, allowable unit stresses and properties of materials.
Each code or standard should be of the most recent is-
sue, and the designer shall state which code or standard
he has followed.

American Association of State Highway and Trans-
portation Officials

American Concrete Institute

American Gear Manufacturers Association

American Institute of Steel Construction

American Institute of Timber Construction

American Insurance Association

American National Standards Institute’

American Society for Testing and Materials

American Society of Civil Engineers

American Society of Mechanical Engineers

American Welding Society

Institute of Electrical and Electronics Engineers

National Forest Products Association

Society of Automotive Engineers

Features not covered by this standard, recognized
codes, special codes, or regulating requirements shall be
handled in accordance with sound engineering judgment
to the satisfaction of the authority having jurisdiction.

1.4 Definitions

1.4.1 Shall and Should. In this standard, the word
“shall” denotes a mandatory requirement, and the
word “‘should,” a recommendation.

1.4.2 Authority Having Jurisdiction. The phrase
“authority having jurisdiction” means any government
agency empowered to oversee the design, manufacture,
construction, operation, maintenance, and use of pas-
senger tramways. Where no such agency exists, the
owner of the tramway shall be considered the authority
having jurisdiction.

1.4.3 Approved. The word “approved” means ‘“‘ap-
proved by the authority having jurisdiction.”

1.4.4 Passenger Tramways. Passenger tramways
include all devices that carry, pull, or push passengers
along a level or inclined path (excluding elevators) by
means of a haul rope or other flexible element that
is driven by a power unit remaining essentially at a
single location.

1.4.4.1 Reversible Aerial Tramways. Reversible
aerial tramways are those tramways on which the pas-
sengers are transported in cable-supported carriers and

! See Section 8 for applicable American National Standards.

are not in contact with the ground or snow surface,
and in which the carriers reciprocate between terminals.
1.4.4.1.1 Single-Reversible Tramways. Single-
reversible tramways are those tramways having a single
carrier, or single group of carriers, that moves back and
forth between terminals on a single path of travel. This
type is sometimes called a *“‘to-and-fro” aerial tramway.
1.4.4.1.2 Double-Reversible Tramways.
Double-reversible tramways are those tramways having
two carriers, or two groups of carriers, that oscillate
back and forth between terminals on two paths of
travel. This type is sometimes called a “jigback” aerial
tramway.
1.4.4.2 Aerial Lifts. Aerial lifts are those tram-
ways on which passengers are transported in gondolas
or on chairs and that circulate between terminals with-
out reversing the travel path.
1.4.4.2.1 Detachable Grip Lifts. Detachable
grip lifts are aerial lifts on which carriers alternately
attach to and detach from a moving haul rope. The
tramway system may be monocable or bicable.
1.4.4.2.2 Fixed Grip Lifts. Fixed grip lifts
are aerial lifts on which carriers remain attached to a
haul rope. The tramway system may be either contin-
uous or intermittent circulating, and either monocable
or bicable.
1.4.4.3 Surface Lifts. Surface lifts are those
tramways on which the passengers are propelled by
means of a circulating overhead wire rope while re-
maining in contact with the ground or snow surface.
Transportation is limited to one direction. Connection
between the passengers and the wire rope is by means
of a device attached to and circulating with the haul
rope, known as a “towing outfit.” Surface lifts include
T-bars, J-bars, and platters.
1.4.4.3.1 T-Bar Lifts. T-bar lifts are those
lifts on which the device between the haul rope and
passengers forms the shape of an inverted “T.” pro-
pelling passengers located on both sides of the stem of
the “T.”
1.4.4.3.2 J-Bar Lifts. J-bar lifts are those lifts
on which the device between the haul rope and passenger
is in the general form of a ““J,” propelling a single pas-
senger located on the one side of the stem of the *“J.”
1.4.4.3.3 Platter Lifts. Platter lifts are those
lifts on which the device between the haul rope and pas-
senger is a single stem with a platter (or disk) attached
to the lower end of the stem, propelling the passenger
astride the stem of the platter (or disk).
1.44.4 Tows.
1.4.4.4.1 Fiber Rope Tows. Fiber rope tows
are those tramways on which the passengers grasp the
circulating tiber rope and are thus propelled while sup-
ported by the ground or snow surface. The haul rope
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remains adjacent to the passenger track at an elevation
that permits passengers to maintain their grasp on that
rope throughout that portion of the tow length that is
designed to be traveled.
1.4.4.4.2 Wire Rope Tows. Wire rope tows
are those tramways on which the passengers grasp a
handle attached to a circulating wire rope and are pro-
pelled by that rope while remaining in contact with the
ground or snow surface. The haul rope remains adjacent
to the track of the passengers at an elevation that per-
mits them to maintain their grasp on the handle
throughout that portion of the tow length that is de-
signed to be traveled.
1.4.5 Monocable and Bicable Systems
1.4.5.1 Monocable Systemn. A monocable system
is a system that uses a single haul rope to both support
and control motion of the carriers.
1.4.5.2 Bicable System. A bicable system is a
system that uses separate cables to support and control
motion of the carriers.
1.4.6 Rope and Strand
1.4.6.1 Rope. Unless otherwise specified, the
term, “rope,” shall mean wire rope, which consists of
several strands twisted together. (The terms “rope,”
“wire rope,” and *“‘cable” are interchangeable, except
where, by the context, the general term *‘cable” re-
fers to either a wire rope or strand used as a track cable.)
1.4.6.2 Strand. Unless otherwise specified, the
term, “strand,” shall mean wire strand, consisting of
several wires twisted together (as compared with wire
rope, which consists of several strands twisted together).
1.4.7 Fiber Rope. A fiber rope is a stranded or
braided rope made from natural or synthetic fibers.
1.4.8 Track Cable Saddle. A track cable saddle is
a component designed to directly support a track cable.
1.4.9 Sheaves. Sheaves are pulleys or wheels grooved
for rope.
1.4.9.1 Haul Rope Sheaves. Haul rope sheaves
are sheaves that support or hold down the haul rope
at towers or terminals. (The angle of rope deflection is
usually small.)
1.4.9.2 Rollers. Rollers are sheaves of small
diameter used to guide or restrain the rope from leav-
ing its proper alignment.
1.4.9.3 Terminal Sheave. A terminal sheave is a
haul rope sheave at a terminal that rotates continuously
when the haul rope is moving and deflects the haul
rope by an angle of 10 degrees or more.
1.4.9.3.1 Deflection Sheave. A deflection
sheave is a terminal sheave that deflects the haul rope
at least 10 degrees but less than 150 degrees.
1.4.9.3.2 Bull Wheel. A bull wheel isa
terminal sheave that deflects the haul rope 150 de-
grees or more. When under power, the sheave is re-

ferred to as a drive sheave (or drive bull wheel); when
acting as a movable tensioning device, it is referred to
as a tension sheave (or tension bull wheel); and when
acting simply as a fixed return for the haul rope, it is
referred to as a fixed return sheave (or fixed return
bull wheel).

1.4.9.4 Counterweight Sheave. A counterweight
sheave is a sheave used in the counterweight roping
system that is active during normal operations.

1.4.9.5 Diameter of Sheaves. Wherever the term
“diameter” is used in specifying sheaves, it refers to
the diameter at the bottom of sheave grooves (tread
diameter).

1.4.10 Safety Gate. A safety gate is a type of auto-
matic stopping device that, when actuated by a pas-
senger’s weight, contact, or passage, will automatically
stop the tramway.

1.4.11 Grips

1.4.11.1 Haul Rope Grips. Haul rope grips are
those devices by which carriers are attached to the haul
rope.

1.4.11.2 Fixed Grips. Fixed grips are those de-
vices that remain on the haul rope during normal op-
eration.

1.4.11.3 Detachable Grips. Detachable grips are
those devices that are removed or detached from the
haul rope at stations or terminals during normal op-
eration.

1.4.12 Gondola. A gondola is an enclosed carrier
used on an aerial lift.

1.4.13 Chair. A chair is an open or partially en-
closed carrier used on an aerial lift.

1.4.14 Capacity

1.4.14.1 Design Capacity. The design capacity is
the capacity established by the designer as the op-
timum operating capability of the equipment in the
direction specified.

1.4.14.2 Operational Capacity. The operational
capacity is the capacity for which the installation has
been tested and approved.

1.4.15 Qualified Engineer. A qualified engineer is
an engineer who, by training, or experience, or both, is
qualified to design, survey, supervise construction,
supervise maintenance, or perform inspections, as the
case may require, of tramways, and who meets the re-
quirements of the authority having jurisdiction.

1.4.16 Supervisor. A supervisor is the individual
in responsible charge of passenger tramway operations
and personnel.

1.4.17 Operator. An operator is the individual in
charge of a tramway.

1.4.18 Attendant. An attendant is the individual
assigned to particular duties or functions in the vpera-
tion of a tramway.



1.4.19 Conductor. A conductor is an attendant as-
signed to duties or functions in an enclosed carrier.
1.4.20 Stops

m {480 1.4.20.1 Emergency Stop. An emergency stop

is a condition in which the service brake shall be ap-

plied and power shall be removed from the prime

mover or auxiliary power unit, whichever is in use.
Removing power from the prime mover shall mean:

(1) Electric Motor. Automatic, full-load rated me-
chanical disconnect device operates to shut down the
motor.

(2) Internal Combustion Engine. Engine shuts down.
1.4.20.2 Normal Stop. A normal stop is a condi®

tion in which the tramway shall be decelerated and
stopped in a smooth controlled fashion.

1.4.21 Overhauling. Overhauling is an operating
condition in which unbalanced loading is sufficient
to overcome line and drive friction and create a torque,
acting to produce rotation of drive sheave in either di-
rection when all brakes and the prime mover are in-
active.

2. Reversible Aeri

This section covers the class of aerial tramways wherein
the cable-supported carriers reciprocate between the
terminals. The types of tramway usually referred to as
“to-and-fro” (single reversible) tramways and “jigback”
(double reversible) tramways fall within this class. The
former term refers to a tramway wherein a single car or
line of cars moves back and forth between the terminals
on a single path of travel. The latter term refers to a
tramway wherein two cars or two lines of cars oscillate
back and forth between the terminals on two paths of
travel.

A tramway in this class may be either monocable or

bicable. A bicable tramway incorporates standing tracks,

usually made of wire cable, on which the carriers ride.
A monocable tramway uses a hauling or traction wire
rope to support as well as propel the carriers.

2.1 Design and Installation
2.1.1 General

2.1.1.1 Design Passenger Weight. For purposes
of design, a passenger shall be considered as having a
weight of 170 pounds (77 kg).

2.1.1.2 Location. In selecting the location and
alignment of an installation, consideration shall be
given to the following items, and to any others that
may be particulurly pertinent to the lift type and
location:
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(1) Electric power lines and their supports

(2) Railways

(3) Highways

(4) Structures

(5) Rock and earth slides, cave-ins, washouts, etc

(6) Snow creep and avalanches

(7) Wind action

(8) Icing

(9) Ski slopes and trails

(10) Rivers and gullies

(11) Buried installations, including pipelines

(12) Crossing or close proximity to other aerial
tramways

(13) Control of air space below, above, and adjacent
to the installation

(14) Carrier height above ground or surface

2.1.1.3 Width of Clearing. The clearing shall be
wide enough to prevent interference with the tramway
by adjacent vegetation. Such clearings shall be pro-
tected, if necessary, to avoid washouts that might en-
danger the installation. Potentially dangerous trees
shall be cleared far enough back to avoid their falling
on the tramway.

2.1.1.4 Path of Rope. Terminals and towers shall
be designed and installed to provide the clearances as
herein specified and to minimize surge of the line
under operating conditions. Local wind conditions
shall be taken into consideration. Clearing shall be ac-
complished so that cabins or carriers will not come in
contact with trees or vegetation during operating surges
of the line, or under maximum design wind conditions,
or both. In no case shall trees or vegetation extend
within 5 feet (1.5 meters) of any portion of the haul
or track cable or carrier under normal (nonsurge) op-
erating conditions.

2.1.1.4.1 Vertical Clearances. In the decelera-

tion areas at the terminals and intermediate stations,
under the most adverse loading conditions, a minimum
space of S feet (1.5 meters) shall exist between the
lower edge of the carrier or ropes and the terrain or
other possible obstacles, including snow pack. When-
ever the clearance is less than 15 feet (4.5 meters), no
surface transportation shall be permitted beneath the
tramway. Whenever the clearance is less than 8 feet
(2.4 meters), provision shall be made to prevent access
to the area beneath the tramway by unauthorized
persons.

At any point along the line between the decelera-
tion areas at the terminals and intermediate stations,
the minimum distance between the carrier and the
design maximum snow depth or other obstacles,
under conditions ot maximum sag, shall be provided
as tollows:
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(1) 10 feet (3 meters)

(2) 15 feet (4.5 meters) where unauthorized persons
have access to the area beneath the lift line

(3) 20 feet (6 meters) where skiing is permitted be-
neath the lift line

(4) 25 feet (7.6 meters) where public transportation
is permitted beneath the lift line

2.1.1.4.2 Horizontal Clearances. The mini-

mum distance between two passing carriers, each
swung 10 degrees inward from the vertical, shall be
2 feet 6 inches (0.8 meter) or the following, which-
ever is greater:

0.02(X) (1 — X/S) | | (Eq 1)

where
S = the slope length of the span, in feet (meters)
X = the slope distance, in feet (meters), from the
point of the carriers passing to the nearest
tower or track rope supporting structure
The distance between haul ropes (or track cables),
for the purpose of these checks, shall be considered
as equal to the gage of the line.
2.1.1.4.3 Track Cable Saddles (Bicable
Systems). Towers and terminals shall be arranged so
as to keep the track cable in the saddles under the
most adverse operating and nonoperating conditions.
These provisions shall not interfere with any track
cable movement or any track cable brake operation.
Maximum wind velocity and other design limits used
for structures under nonoperating conditions and the
limiting values intended for operating conditions shall
be specified by the designer.
2.1.1.4.4 Haul Rope Sheave Units (Bicable
Systems). Haul rope sheave units are generally of the
support type. “Depression” or “hold-down” sheave
units not covered by this standard shall be subject to
the requirements of 1.2.2.
2.1.1.4.5 Fair Leads (Bicable Systems). All
line sheave units, including both high- and low-tower
roller assemblies, shall be provided with fair leads or
guides to accomplish the following:

(1) Permit the unobstructed passage of a carrier
gripped to the haul rope, regardless of the position
of the haul rope guided by the fair leads, as the carrier
approaches the sheave assembly.

(2) Return the haul rope to the sheave groove when
it has been lifted in normal operations or for other
reasons.

(3) Provide the rope guidance necessary beneath
sheave assemblies and adjacent structures to prevent
entanglement of the haul rope as it is returned by the
carrier to normal operating position from any location
it may assume due to deropement or other displacement.
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2.1.1.4.6 Intermediate Structures (Bicable
Systems). Auxiliary intermediate structures shall be
provided to support sheave units as required to main-
tain a minimum clearance of 8 feet (2.4 meters) be-
tween the haul rope and the ground or snow profile.

2.1.1.4.7 Path of Rope Adjustment. Terminals
and towers containing provision for change in height of
rope or track supports, or both, shall be used only
with the approval of the authority having jurisdiction.

2.1.1.5 Capacity and Speed

2.1.1.5.1 Capacity. The maximum design
capacity of each carrier in pounds and kilograms shall
be posted conspicuously in each carrier and at each
loading area. (See also 2.1.1.10(1).)

2.1.1.5.2 Speed. The maximum carrier speed
shall be 2000 feet per minute (10.2 meters per second).
This speed shall be reduced to a maximum of 800 feet
per minute (4.1 meters per second) across towers if
track cable saddles permit carriage wheel flanges to
contact any part of the saddle or retaining clips, if
used. Speed shall also be reduced appropriately when
saddle radius introduces a radial acceleration in excess
of 6.7 feet (2 meters) per second squared. When there
is no conductor in a carrier, the foregoing maximum
clear-span speed shall be reduced 25% and the across-
tower speeds shall be reduced 30%.

2.1.1.6 Structures and Foundations. All struc-

tures and foundations shall be designed and installed
in conformance with applicable criteria listed in 1.3.
Applied design loads shall consider dead. live, snow,
wind, and dynamic loads due to normal operations
and for foreseeable abnormal conditions.

Structures and foundations located in snow creep
areas shall be designed for such conditions and loads
or be protected by snow breakers or shears.

2.1.1.6.1 Structures. When bolted to founda-
tions, structures shall be bolted with double nuts, lock
nuts, or equivalent means of locking nuts.

On bicable systems, torsional displacement of
towers under the most adverse conditions shall be
limited to a value that will not cause deropement of
the track cable from the saddle.

2.1.1.6.2 Foundations. In determining the re-
sistance of earth to motion of the foundation, the sub-
soil conditions at the site shall be considered, including
any buoyancy due to groundwater that may be present.
If the resistance of the soil is not practically determin-
able, the foundation or anchorage should be designed
as a gravity anchor, using a coefficient of friction
appropriate to the general character of the soil. Bot-
toms of foundations shall be below the normal frost
depth unless resting on solid rock. Foundations on
rock shall be firmly anchored to solid rock unless de-
signed as gravity foundations.



The top of concrete shall be not less than 6 inches
(15 cm) above finished grade unless specific direction
for protection of foundation and structural steel be-
low grade is provided by the designer.

The design of the foundation shall incorporate a
factor of safety of 2 in resisting overturning and,
concurrently, 2 against sliding, under dead load and
live load conditions; the factor shall be reduced to 1.5
under the dead and live loadings plus wind acting simul-
taneously.

2.1.1.7 Communications. A permanently installed
two-way voice communication system shall be provided
between the prime mover and auxiliary power unit
control point, drive machinery building, loading sta-
tions, and unloading stations. The power for this sys-
tem shall be independent of the primary power and
the communication system shall be functional and
audible during a power failure.

Audio indicators (bells, etc) shall be audible over all
ambient noise levels, and visual indicators (e.g., LEDs)
shall be visible even in bright sunlight.

An additional system of two-way voice communica-
tion from operating room to all carriers and to opposite
terminal platform shall be provided where carriers are
attended by a conductor.

2.1.1.8 Internal Combustion Engine Installation

2.1.1.8.1 Fuel Storage. Fuel tanks shall be of

adequate capacity to permit uninterrupted operation
during the normal operating period. Where internal
combustion engines are located in weatherproof equip-
ment rooms or buildings, fuel tanks shall be located at
least S feet (1 5 meters) from the outside of the rooms
or buildings for surface tanks or in an underground
installation. The 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
aboveground installations.

Integrally mounted fuel tanks are permissible on
auxiliary engines located in other than weathertight
rooms.

In all respects, the installation shall comply with
American National Standard for Stationary Combus-
tion Engines and Gas Turbines, ANSI/NFPA 37-1979.

NOTE: Integrally mounted steel fuel tanks may be located
within or beneath weathertight buildings supported on, or en-
closing, combined drive-tension carriages. provided that the
end of the fill pipe is located beyond the sides of the build-
ing, has a locked {ill cap, and is in such a location as to avoid
toxic fumes and fire hazard during refueling.

Liquid fuels shall be stored and handled in ac-
cordance with American National Standard Flammable
and Combustible Liquids Code, ANSI;NFPA 30-1981
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and ANSI/NFPA 37-1979. Liquefied petroleum gas
installations shall be made in accordance with Amer-
ican National Standard for the Storage and Handling
of Liquefied Petroleum Gases, ANSI/NFPA 58-1979.

2.1.1.8.2 Exhaust Systems. Exhausts shall be
designed and installed to discharge to the atmosphere
so that precipitation does not enter the system. Ex-
haust stacks within reach of personnel shall be equipped
with guards or heat shields.

2.1.1.8.3 Gear Shifts. Where gear shift levers
are used, provisions shall be made to prevent acciden-
tal shifting of levers into speed ratios exceeding design
or accidentally into reverse gear during public opera-
tion. Gears of manual transmissions shall not be shifted
when the lift is moving.

2.1.1.9 Loading and Unloading Areas. Platforms,

ramps, and related units comprising the loading and un-
loading areas are integrally related to safe operation.
They shall be designed and installed in conformance
with applicable criteria listed in 1.3.

Platforms shall be provided with sufficient space
to accommodate passengers waiting to embark and pas-
sengers disembarking the carriers. Provisions shall be
made for separation of incoming and outgoing pas-
sengers. Railing shall be provided to guide passengers
safely to and from the carriers. The platforms should
be as level as possible. Steps should be avoided, where
possible.

Guide rails with curved ends shall be provided so
that entrance and cxit of carriers to and from the plat-
forms can be accomplished smoothly and with mini-
mum impact when carriers are deflected from the ver-
tical 10 degrees laterally and, simultaneously, 10 de-
grees longitudinally.

2.1.1.10 Signs. All signs for instruction of the
public shall be bold in design with wording short,
simple. and to the point (see 2.3.6). All such signs shall
be prominently placed. and those pertaining to the
tramway operations shall be adequately lighted for
night operation.

Entrances to all machinery, operators’, and at-
tendants’ rooms shall be posted with a sign to exclude
the entry of unauthorized persons and locked.

The sign “Men Working on Lift” or a similar warn-
ing sign shall be hung on the main disconnect switch and
at control points for starting the auxiliary or prime
mover when men are working on the passenger tramway.
See 2.1.1.13 for additional requirements.

The following information shall be prominently
posted on the interior of each carrier:

(1) The maximum capacity of each carrier in pounds
and kilograms and number of passengers. (This shall
also be posted at each loading area.)

(2) Instructions for procedure in emergencies.

11
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2.1.1.11 Evacuation. Aerial tramways shall be
provided with approved means to evacuate passengers
from stranded carriers. Where the tramway passes over
terrain to which access by foot is difficult, or where
cabin height makes descent by escape rope impractical,

an independently driven rescue system shall be installed.

Where the tramway passes over terrain easily accessible
by foot, escape by rope and winch directly from the
cabin shall be permitted. Where this method is adopted,
this escape apparatus shall be carried in the cabin at

all times. Emergency electrical lighting facilities shall
be provided to accommodate all evacuation conditions.

All nonmetallic rope used for evacuation shall be of
synthetic polyester fiber, such as Dacron or equal, or of
a hard lay nylon with a minimum diameter of 7/16
inch (11 mm) and a minimum breaking strength, when
new, of 5000 pounds (2268 kg). No natural fiber or
polypropylene ropes shall be used.

These ropes shall be carefully stored when not in
use and shall be examined after each complete lift
evacuation and prior to each season of operation,
both summer and winter, to ascertain that they are in
satisfactory condition.

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

2.1.1.12 Tests and Inspection

J968 2.1.1.12.1 Acceptance Tests and Inspection.
Before a new or relocated aerial tramway is opened
to the public, it shall be given thorough inspection and
tests by qualified personnel to verify compliance with
the plans and specifications ot the designer. The design-
er or manufacturer shall propose and submit a load
test procedure.

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

(3) Alignment and clearances of all open gearing

(4) Installation and alignment of all drive components

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

(6) Haul rope alignment at entrance to bull wheels

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

2.1.1.12.2 Reversible Aerial Tramway In-
spection. Inspection of a reversible aerial tramway
shall also cover:

(1) Track cable and haul rope sags under the most
adverse static loadings.

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

(3) Evacuation equipment and procedures, including
an actual test at the most difficult location.

(4) Towers and terminals, for correct location and
installation in accordance with plans and specifications.
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Terminal and tower cable working points shall be docu-
mented by an “as built” survey, and any variation from
the design drawings shall be noted and approved by
the engineer responsible for design.

(5) Thorough operating tests under full loading and
any partial loadings that may provide the most adverse
operating conditions. Test load per carrier shall be
110% of the design live load. The functioning of all
push-button stops, automatic stops, limit switches,
selected deropement switches, and communications
shall be checked. Acceleration and deceleration
rates shall be satisfactory under all loadings (see
2.1.2.4). Motive power and all braking (see 2.1.2.5)
shall be proved adequate under the most adverse
loadings. The tests shall include at least 6 hours of
continuous operation with empty carriers to check
for overheating of moving parts, excessive vibration
or deflection of mechanical or structural components,
free movement of tensioning systems, and other re-
lated defects.

2.1.1.13 Safety of Operating and Maintenance
Personnel. Provision shall be incorporated in the tram-
way design to render the system inoperable when
necessary for the protection of personnel working on
the tramway. See 2.1.1.10 for placement of applicable
warning signs.

2.1.2 Terminals and Stations

2.1.2.1 Power Units
2.1.2.1.1 Prime Mover. All prime movers shall
have capacity to handle the most unfavorable design
loading conditions, including the starting of a fully
loaded tramway.

Where manual multispeed transmissions are used on
either the prime mover or auxiliary power unit, gears
shall not be shifted when the tramway is moving.

Where reverse capability is provided on the prime
mover or auxiliary power unit for any tramway, provi-
sions shall also be made to prevent accidentally shifting
into reverse whenever the tramway is operating.

2.1.2.1.2 Auxiliary Power Unit. An auxiliary

power unit with an independent power source shall be
provided that can be readily used to move the carrier(s)
to a terminal in the event of failure of the primary
power unit. A single auxiliary power unit shall not be
used except to unload passengers and for maintenance
purposes. The auxiliary engine shall not depend upon
the mechanical integrity of the prime mover to drive
the unit.

2.1.2.2 Speed Reducers and Gearing. All speed
reducers and gearing shall have the capacity for starting
a tramway under the most unfavorable design loading
conditions and without exceeding design rating. They
shall have a service factor appropriate tor the applica-
tion, and they shall comply with the following stan-



dards of the American Gear Manufacturers Association
(AGMA),? as applicable:

Surface Durability (Pitting) of Spur Gear Teeth,
AGMA 210.02, 1965

Surface Durability (Pitting) Formulas for Straight
Bevel and Zerol Bevel Gear Teeth, AGMA 212.02,
1964 (R1974)

Information Sheet for Surface Durability (Pitting) of
Spur, Helical, Herringbone and Bevel Gear Teeth,
AGMA 215.01, 1966 (R1974)

Design Practice Rating for Surface Durability of Spiral
Bevel Gears for Enclosed Drives, AGMA 216.01A,
1966

Rating the Strength of Spur Gear Teeth, AGMA
220.02, 1966

Rating the Strength of Helical and Herringbone Gear
Teeth, AGMA 221.02, 1965

Rating the Strength of Straight Bevel and Zerol Bevel
Gear Teeth, AGMA 222.02, 1964

Rating the Strength of Spiral Bevel Gears for Enclosed
Drives, AGMA 223.01A, 1966

Practice for Enclosed Speed Reducers or Increasers
Using Spur, Helical, Herringbone and Spiral Bevel
Gears, AGMA 420.04, 1975

Practice for Gearmotors Using Spur, Helical, Herring-
bone and Spiral Bevel Gears, AGMA 460.05, 1971

Practice for Spur, Helical and Herringbone Gear Shaft-
Mounted Speed Reducers, AGMA 480.06, 1977

2.1.2.3 Bearings, Clutches, Couplings, and Shaft-
ing. Bearings, clutches, and couplings shall be selected
on the basis of the manufacturer’s published recom-
mendations for the particular use. If published data
are not available for the specific use, the manufacturer’s
approval shall be obtained. Bearings, clutches, and
couplings of special design should have the approval of
a qualified mechanical engineer.

Provision shall be made for adjustment and lubrica-
tion of all bearings, clutches, and couplings, when
required.

All shafting shall be designed in accordance with
accepted standard practices.

2.1.2.4 Acceleration and Speed Control. Ac-
celeration and speed controls are prime considerations
for this type of tramway in order to avoid discomfort

? Available from American Gear Manufacturers Association,
Standards Department, 1901 North Fort Myer Drive, Arlington,
VA 22209.
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to the passengers caused by undue longitudinal swing-
ing of the carrier or by excessive acceleration or de-
celeration, and in order to start and stop the carriers
smoothly and safely.

In addition, the following requirements shall be
incorporated in the design:

(1) Provision shall be made for smooth deceleration
of the tramway prior to the actuation of one of the
automatic drive terminal brakes described in 2.1.2.5.
The operation of the drive sheave brake or track cable
brake shall not result in deceleration exceeding 7 feet
(2.1 meters) per second squared under the most adverse
design conditions.

(2) Carrier(s) shall be brought to a stop for loading
and unloading, and provision shall be made to keep
the carrier(s) stationary during loading and unloading
periods. The control room shall contain, in full view
of the operator, indicators that will show the location
of the carrier(s) at all times. The lift is to be started at
its lowest point of speed range after any type of stop.

(3) Provision shall be made for an overhauling load
so that the system shall always operate at a controlled
speed not exceeding design speed by more than 6%.
The energy developed by the overhauling load shall be
dissipated in a satisfactory manner without using the
brakes specified under 2.1.2.5.

2.1.2.5 Brakes. All braking systems shall be
capable of operation to comply with daily inspec-
tion required by 2.3.2.4.3(4). Emergency brake con-
trols shall be located and the brake activated in a
manner that deceleration will begin within 3 seconds
after the operator or attendant reacts to the stimulus
to apply the brake. Stopping distances and deceleration
rates specified for service and emergency brakes are
measures of braking capability and are intended for the
brake under maximum loading and without assistance
from other braking devices or regenerative braking
from the drive or other devices.

Each reversible aerial tramway shall have the brakes
designated in 2.1.2.5.1 through 2.1.2.5.3.

2.1.2.5.1 Service Brake. An automatic brake
shall stop and hold the tramway system under maxi-
mum load when power is shut off or when the tramway
is stopped for any reason. This brake shall be applied
to a drive shaft so that there is no clutch, or similar
device, between the brake and the drive sheave.

The brake shall be automatically applied by springs,
weights, or other approved forms of stored energy. In
all cases, the brake shall be normally in the applied
position. It shall be held open for operation of the
tramway by a device that is automatically cut out
when power is shut off or the tramway is stopped.
This device shall be placed in operation before the

13



AMERICAN NATIONAL STANDARD B77.1-1982

tramway is started. This brake shall decelerate the
tramway at a minimum rate of 1 foot (0.3 meter)
per second squared when operating under the most
unfavorable condition of overhauling load and at full
speed.

2.1.2.5.2 Overspeed Device. If the speed of the
tramway can exceed the rated speed by more than
10%, an automatic overspeed device shall be provided
that will interrupt the power to the prime mover and
actuate the service brake or a similar independent
brake.

2.1.2.5.3 Emergency Brake. An emergency brake
shall be located on the main drive sheave with controls
within reach of the operating attendant. It shall be
applied automatically if the speed of the haul rope
exceeds the design speed by more than 15% or if the
carriers travel beyond their stopping position in
either terminal.

Actuation of this brake shall be automatic and the
braking force applied by springs, weights, or other ap-
proved forms of stored energy. This brake shall stop
the tramway at a maximum deceleration rate of 7 feet
(2.1 meters) per second squared. It shall have capabil-
ity to decelerate a tramway operating at full speed and
under the most unfavorable condition of overhauling
load at 1.5 feet (0.5 meter) per second squared.

A qualified engincer shall furnish a written pro-
cedure to be followed and specity the auxiliary equip-
ment necessary for periodic testing and adjustment of
the holding power of the emergency brake on the drive
sheave. Such testing shall be accomplished as part of
normal maintenance during the operating season, but
shall be performed when the tramway is not open to
the public.

2.1.2.6 Location of Machinery
2.1.2.6.1 General. Moving machine parts that
normally may be in reach of personnel shall be fitted
with safety guards conforming to American National
Standard Safety Standard for Mechanical Power Trans-
mission Apparatus, ANSI B15.1-1972.

Protection against static electricity shall be provided.

Fire-fighting device(s) shall be available.

2.1.2.6.2 Machinery Not Housed in a Ma-
chine Room. Provisions shall be made to keep the
public away from the machinery. All power units, all
components of the drive train, and all safety devices,
such as backstops, brakes, relays, and the like, shall be
protected from the weather.

2.1.2.6.3 Machinery Housed in a Machine
Room. The machine room shall be well-ventilated. It
shall have a permanently installed lighting system,
adequate for proper muchinery muintenance and safety
of operating personnel. The arrangement of the mu-
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chinery shall permit proper maintenance. A door with
a suitable lock shall be provided, and the design shall
keep the public away from the machinery. When a
passageway is provided between machines or machinery
and walls, a minimum passageway width of 18 inches
(46 cm) shall be maintained. Means shall be provided
to heat the machine room unless the designer or manu-
facturer certifies in writing that the drive machinery
is rated for operation in an unheated room.
2.1.2.7 Sheaves in Terminals and Stations

2.1.2.7.1 General. All sheaves, including their
mountings and frames, shall be designed to withstand
static and dynamic loads. Sheave bearings and mount-
ings shall be selected, designed, and installed in ac-
cordance with the recommendations of the manufac-
turers of the bearings.

When unlined sheave grooves are used for wire rope,
they should be V-shaped and shall have rounded bot-
toms with a radius equal to approximately 55% of the
rope diameter.

When lined sheave grooves are used, the allowable
bearing pressures of the liner material shall not be
exceeded.

2.1.2.7.2 Haul Rope Terminal Sheaves (Bull
Wheels and Deflection Sheaves). Haul rope terminal
sheave frames shall be designed to retain the rope in
the event of the failure of a sheave, shaft, or mounting.
In instances where the sheave is cantilevered, the de-
sign working stresses shall be not more than 60% of
those otherwise allowable.

The minimum diameter of the terminal sheaves shall
be 72 times the nominal diameter of the haul rope,
provided that no gripping device passes around the
sheave. The minimum diameter ot the terminal sheaves
shall be 96 times the nominal diameter of the haul rope.
in cases where gripping devices pass around the sheave.
The sheave assembly shall be designed to retain the
haul rope in the event of a deropement from the sheave.
A flange extension of 1-1/2 times the rope diameter
(measured from the bottom of the rope groove) shall
be deemed adequate for retention when the provisions
of 2.1.2.7.4 are fully complied with.

Haul rope terminal sheaves that act as driving, brak-
ing, or holding sheaves shall be so designed that the
haul rope does not slip in the sheave groove. The design
coefficient of friction for a particular sheave liner shall
not exceed the following values:

Coefficient

Sheave Liner of Friction
Steel or cast iron grooves 0.070
Leather 0.150
Rubber, neoprene, or others 0.205



2.1.2.7.3 Counterweight Rope Sheaves and
Sheaves Not Specifically Covered Elsewhere in This
Standard. The minimum diameters for these sheaves
shall be as indicated in Table 2-1.

Condition A is applicable where rope bending
around sheaves is of major importance. This condition
shall be used as a minimum design criterion for track
cable counterweight ropes.

Condition B is applicable where rope bending around
sheaves is important, but some sacrifice in rope life is
acceptable to achieve reduction in weight, economy in
design, etc.

Condition C is applicable to sheaves that should not
rotate due to any tension sheave movement but should
rotate only due to counterweight adjustment.

In the case of a locked coil track cable passing over
a sheave or roller chain and connected directly to a
counterweight, the radius of curvature of the sheave
or the roller chain shall not be less than 100 times the
cable diameter or 1200 times the greater dimension of
the cross section of the largest wire of the cable, which-
ever is greater.

Provisions shall be made to assure that all counter-
weight sheaves rotate freely.

Table 2-1
Minimum Diameters for Counterweight
Ropes Sheaves and Sheaves Not
Specifically Covered Elsewhere in This Standard

Shcave Diamcter

Rope Type Condition A Condition B Condition C
6Xx7 72d 424 24d
6x19 45d 30d 20d
6x 37 27d 184 124

NOTE: d equals the nominal rope diameter.

2.1.2.7.4 Haul Rope Line Sheaves. The re-
quirements of 2.1.3.3 are applicable to haul rope line
sheaves used in terminals and stations. with the fol-
lowing exceptions:
(1) Sheaves that carry no load other than the weight
of the rope and carriers
(2) Sheaves that are located in such a way that the
weight of carriers is either wholly or partially sup-
ported on tracks or by other means
(3) Sheaves that are located in such a way that car-
riers attached to the cable are not passing onto the
sheaves
In such cases, the design shall be modified to meet
the requirements of the particular installation.
2.1.2.8 Tension Sheave Carriages. The avuilable
travel of the tension sheave and carriage shall be ade-
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quate for the maximum limits of motion under normal
operation.

2.1.2.8.1 Rigid-Mounted Carriages. For all
carriage arrangements other than those whose motion
is vertical, the mounting that travels under the action
of the counterweight shall be supported on rigid straight
rails by means of wheels.

2.1.2.8.2 Rigid-Mounted Carriages with Ver-
tical Motion. For carriage arrangements with vertical
motion, guides shall be provided for the carriages.

2.1.2.9 Counterweight and Tensioning Systems

2.1.2.9.1 Counterweights. Counterweights
or other suitable devices shall be provided to determine
and regulate the tension of all haul ropes. Counter-
weights, when used, shall be arranged to move freely
up and down. Enclosures for counterweights shall be
provided where necessary to prevent snow or ice from
accumulating under and around the counterweights
and intefering with their free movement. When a
counterweight is contained in a structural frame, guides
shall be provided to protect the frame and to ensure
free movement of the counterweight. Where snow en-
closures are not required, guardrails or enclosures shall
be provided to prevent unauthorized persons from
coming in contact with or passing under counterweights.

The counterweight, or other suitable device, shall
have sufficient travel to take care of all normal operat-
ing changes in loading and temperature. Counterweights,
if used, shall determine and regulate the tension during
all operating periods. Where counterweights or other
devices arc used for track cables, the same provisions
shall apply.

Friction and other forces developed in the tension
system composed of the movable carriage, counter-
weight sheaves, reeving, and guide system shall be in-
cluded in calculating haul rope tension for all condi-
tions of loading. Carriage and counterweight move-
ment shall be evident in normal operation or the re-
sistance to movement shall be measured and its magni-
tude approved by the engineer responsible for design.

(189 2.1.2.9.2 Counterweight Ropes. Counter-
veight ropes shall have a minimum factor of safety
of 6, when new. The factor of safety is equal to the
nominal breaking strength of the rope (see 7.1.3)
divided by the maximum static design tension. On
arrangements involving rope reeving, the maximum
design static tension with sheave friction taken into
account shall be the basis for determining factor of
safety.

Counterweight ropes shall be adjusted so that the
counterweight will reach the end of its travel before
the attached tension sheave carriage comes within 6
inches (1S em) of the end of its travel.

See 7.3 tor additonal requirements.
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2.1.2.10 Anchoring Devices. All anchoring
end connections shall be above finished grade. Any
portion of an anchorage below ground shall be pro-
tected against loss of strength due to corrosion. The
diameter of a drum for track cable anchorage shall
be not less than 65 times the cable diameter or 600
times the greatest cross-sectional dimension of the out-
side wire diameter; cable shall be secured with a mini-
mum of three wraps on the bollard and two clamps
(see 2.1.2.7.3).

Sections of ropes bent around thimbles, sheaves,
or other anchorage devices not meeting the minimum
diameters specified by Condition C in 2.1.2.7.3, or
permanently deformed or damaged sections, shall not
be relocated or reused as a part of the section under
load.

Wire ropes or strands, and their connections, used to
anchor, tension, or otherwise secure terminal struc-
tures, shall be designed with a minimum factor of safe-
ty of 6. Where adjusting devices are used in the arrange-
ment, the devices shall be capable of being securely
locked or removed during operation.

2.1.2.11 Manual and Automatic Stops. All stop
circuits and switches shall conform to the require-
ments of 2.2.1.7.
2.1.2.11.1 Manual Stop Devices. The follow-
ing manual stop devices shall be installed and be con-
spicuously and permancently marked:

(1) A stop device at each terminal platform

(2) A stop device on the conductor’s control con-
sole in each carrier when a conductor is required in
the carrier (see 2.1.4.4.2(1))

(3) A stop device at the operator’s station

2.1.2.11.2 Automatic Stop Devices. The fol-
lowing automatic stop devices shall be installed:

(1) A device(s) that will be actuated in the event
manual or automatic controls fail to reduce tramway
speeds to design values at critical control points along
the line.

(2) A device(s) that will stop the tramway before
the carrier reaches its limit of travel. An adequate
bumper system shall also be installed.

(3) A device(s) that will stop the tramway before
any counterweight, other tensioning device, or tension
sheave carriage reaches either end of its travel or when
the tensioning system exceeds its range of normal op-
erating travel. When pneumatic or hydraulic tensioning
systems are used, pressure sensing devices shall also be
incorporated that will stop the tramway system in case
the operating pressure goes outside the design pressure
range. Such pressure sensing devices shall be located
close to the actual tensioning device. It shall not be
possible to isolate the pressure sensor from the actual
tensioning device.
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(4) A device(s) that will be actuated by the applica-
tion of a track cable brake. These devices shall activate
both the service and emergency brakes.

(5) A device(s) that will stop the tramway in the
event a carrier door is not closed.

2.1.3 Line Structures

2.1.3.1 Towers. The design of the tower struc-
ture and foundation shall be in accordance with the
requirements of 2.1.1.6. Where guyed towers are used
and guys intersect the ground within or near ski runs,
the guys shall be marked for visibility, preferably with
boards painted with black and yellow stripes.

Means shall be provided for ready access from the
ground to all tower tops. This requirement will be ful-
filled if the tower structure is safe to climb. Otherwise,
means such as permanent ladders or light, portable
ladders shall be provided. The latter, if used, shall be
in at least sufficient quantity to be available at each
point where attendants are stationed.

Towers shall be identified with successive numbers
clearly visible when looking up the tramway line.

2.1.3.2 Guards and Clearances. Suitable guards
shall be provided to prevent the carriers from contact-
ing intermediate towers or other fixed objects.

On bicable tramways with track rope brakes, the
guards shall be designed to limit swing to that per-
mitted by the relationship between brake and saddle.
If open windows arc used on the tower side, a clearance
of at least 18 inches (46 cm) shall be maintained at
the window height when the carrier is swung inward
the maximum amount permitted by the design.

On unattended carriers, the windows on the tower
side shall be kept closed or screened.

2.1.3.3 Haul Rope Sheaves and Mounts

NOTE: The requirements in 2.1.3.3 and 2.1.3.3.1 through
2.1.3.3.3 apply generally to sheaves that support or hold down
the haul rope at towers on a monocable system, but where ap-
plicable shall also apply to the haul rope of a bicable system.
These requirements shall apply to both sides of each tramway.

The diameter of a haul rope sheave shall be not less
than 10 times the nominal diameter of the haul rope
for metallic sheaves or 8 times for sheaves with
elastomer treads.

2.1.3.3.1 Maximum Allowable Sheave Load.
The maximum allowable load per sheave should be
determined by the tramway designer.

2.1.3.3.2 Sheave and Sheave Unit Design.
Sheave flanges shall be as deep as possible, considering
other features of the system. At the same time. rope
grips shall be designed in relation to the sheave groove
$0 as not to contact sheave flanges during normal op-
erations, taking into consideration the anticipated
amount ot wear of the sheave liner groove. Grips shall



be allowed to contact sheave flanges adjacent to the
haul rope when the carrier swings, provided that this
is considered in the design of grips and sheaves.
Furthermore, rope grips, sheave flanges, and hanger
guides shall be designed so that hangers cannot be
caught behind guides, and so that ropes and grips
cannot be deroped from sheaves if the carrier is
swinging within design limits as it approaches or
passes the tower.

Suitable guards of sufficient strength to resist the
lateral forces caused by deropement shall be installed
to prevent the rope from falling into a dangerous
position within the tower structure.

Construction of the entire sheave unit shall be
such that the rope cannot become entangled in the
sheave unit in the event the rope leaves the sheave
toward the outside.

On each sheave unit, rope-catching devices shall
be installed to prevent the rope from moving excessive-
ly in the direction of the load on the sheave unit in
the event of deropement. These devices shall be located
less than one-half the diameter of the sheaves from
the normal operating position of the rope and shall ex-
tend a minimum of two rope diameters beyond the
sheave flange. They shall be designed to permit the
passage of the rope and grips after deropement.

On cach sheave unit, suitable deropement switch
devices shall be installed and maintained that will
stop the lift in case of deropement.

It the gage of the haul rope system is varied at any
point along the line, the horizontal departure at any
onc tower shall be provided for in the design, so that

deropement cannot occur by virtue of such a departure.

Sheave mounts or mounting frames shall be de-
signed to be adjustable, allowing the sheave units to
be aligned and held in the plane of the rope.

See also 2.1.1.4-2.1.1.4.7 for effect of tower height
and location on sheave units.

2.1.3.3.3 Haul Rope Retention. Provisions
shall be made to retain the haul rope in the line sheave
groove under all anticipated conditions of loading. This
criterion will be met if any of the following conditions
is fulfilled:

{1) Condition A: Under the most adverse design
loading conditions (excluding dynamic effects), the
minimum load of the haul rope on a group of support
sheaves at a tower shall be not less than the largest of
the tollowing values: 100 pounds (45 kg) per sheave;
or 300 pounds (136 kg) per tower group: or a value in
pounds equal to two-thirds the sum of the adjacent
span lengths expressed in feet of slope length (a value
in kilograms equal to the sum of the adjacent span
ienzths expressed in meters of slope length).

When cable elevation at the tower in question lies
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below a straight line joining cable elevations at the
adjacent tower, the haul rope shall not leave the group
of sheaves under either of the following ccnditions:

(a) When the haul rope tension is 1.5 times its
maximum design value at the point, using unloaded
carriers in adjacent spans or with no carriers in adjacent
spans.

(b) When a rope is under tension of the counter-
weight alone (bare rope) or with any arrangement or
number of empty carriers on the line.

The minimum load of the haul rope on a group of
hold-down sheaves at a tower under the most adverse
loading conditions shall be not less than the larger of
the following values: a value in pounds (kilograms)
equal to the dead plus live load of the carrier or a value
in pounds equal to the sum of the adjacent span lengths
expressed in feet of slope length (a value in kilograms
equal to 1.5 the sum ot the adjacent span lengths ex-
pressed in meters of slope length). In no case shall this
load be less than 225 pounds (102 kg) per passenger.

(2) Condition B: Combination sheave units that in-
corporate support and hold-down sheaves shall be de-
signed with the retaining sheaves always in contact
with the haul rope. When retaining sheaves are mounted
to deflect, to allow passage of a carrier grip, such de-
flection shall not occur until the sheave is loaded to
one-half of the maximum design sheave loading. The
retaining sheaves shall have the same maximum design
loading as the other support or hold-down sheaves
on the tower. If the design satisfies loading require-
ments in Condition A, nothing in this paragraph shall
preclude the usc 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 or depressed
on tracks or by other means, in lieu of retaining the
haul rope in the sheave groove, the following design
criteria shall be fulfilled without exceeding the maxi-
mum allowable loads:

Under the most adverse loading conditions. the load
of the carrier onto the track when fully engaged shall
be not less than the largest of the following values:
450 pounds (20S kg), the design gross load per carrier,
or a value in pounds equal to two-thirds of the sum of
the adjacent span lengths expressed in feet of slope
length (a value in kilograms equal to the sum of the
adjacent span lengths expressed in meters of slope
length).

The carrier shall not leave the track if the design
cable tension is increased by S0% or decreased by 33%.

2.1.3.4 Track Cable Saddles and Mounts. The
radius ot a track cable saddle shall be determined by
th2 one ot the following criteria that requires the
largest radius:
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(1) That it be large enough to minimize bending
stresses in the cable. In any event, the radius shall be
equal to at least 1200 times the largest dimension of
the outer wire of the cable.

(2) That it be large enough to provide smooth
transition of the carrier trucks from span to span.

(3) That it be large enough to reduce the bearing
pressure to a value that will permit proper lubrication
of the cable to facilitate sliding in the saddle groove.

(4) That it be large enough so that the radial ac-
celeration of the carrier is not greater than 6.7 feet
(2.0 meters) per second squared calculated as follows:

V2/R is not greater than 6.7 feet (2.0 meters) per
second squared

where
V = Carrier speed in feet per second
R = Radius of shoe in feet

The minimum pressure on the saddle shoes shall be
not less than 1.5 times the pressure required to hold the
rope in contact with the shoes when a wind force of
6 pounds per square foot (287 newtons per square
meter) is applied upwards on the rope, parallel to the
reaction on the tower.

The saddle 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 be designed so that the track cable
brake, if any, may function at the time the carrier is
passing the saddle without derailment of the trucks.

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.

If the gage of the tramway is varied at any point
along the line, horizontal departure at any one tower
shall be kept to a minimum to avoid derailment of the
carrier trucks as they pass over the saddle.

See also 2.1.1.4-2.1.1.4.7 for the effect of height
and location of towers on saddles.

2.1.4 Line Equipment

2.1.4.1 Haul Rope. See Section 7 for basic wire

rope design and installation requirements.

2.1.4.1.1 Factor of Safety. Haul ropes shall
have a minimum static factor of safety of 5, when new.
Static factor of safety is equal to the nominal breaking
strength (see 7.1.3) divided by the computed maxi-
mum tension caused by design loads, including the ef-
fects of friction, but excluding dynamic loads, in the
section of rope that is most highly stressed.

2.1.4.1.2 Factor of Safety for Spliced Haul
Rope with an Independent Wire Rope Center. Where
a spliced haul rope with an independent wire rope
center is used, the nominai strength of an equivalent
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wire rope with a fiber core shall be used.
2.1.4.2 Track Cable. See Section 7 for basic re-

quirements for all track cables. Track cables consisting
of one strand made up entirely of round wires (com-
monly called “Smooth Coil Track Strand’) shall not
be permitted. Wire rope, if used as track cables, shall
have an independent wire rope or strand center.

2.1.4.2.1 Factor of Safety. Track cables
shall have a minimum static factor of safety of 3 and
a minimum dynamic factor of safety of 2.5, when new.
Dynamic loads shall include the load imposed upon the
track cable due to application of track cable brakes.

2.1.4.2.2 Track Strand Installation. Track
strand is easily damaged. The designer of the tramway
shall provide detailed information concerning handling
and installation of the track strand. These instructions
shall be consistent with the track strand manufacturer’s
recommendations. Any handling after installation shall
be in accordance with this advice.

2.1.4.3 Track Cable Trucks (Bicable Systems)

2.1.4.3.1 Wheels. On bicable systems, the
weight of the loaded carrier and haulage rope reactions
shall be distributed to carriage wheels so that the load
on any wheel shall not exceed that recommended for
the track cable or the wheel liner material for the
wheel diameter selected. In no event shall the load per
wheel exceed 1/80 of the minimum design tension in
the track cable when track strand is used with unlined
sheaves or 1/60 with resilient liner material. If wire
rope is used as a track cable, the load per wheel shall
not exceed 1/40 of the minimum design tension in the
track cable.

The carriage shall be equipped with a device that
will, as far as possible, hold the carriage on the track
cable should the wheels derail. In areas where icing
conditions may exist, the carriage shall be equipped
with ice scraping devices that cannot contact the track
cable under normal anticipated operating conditions.

2.1.4.3.2 Track Cable Brakes. Each carrier
on a reversible aerial tramway using the bicable system
shall be equipped with a brake that will grip the track
cable. The brake shall be capable of stopping and hold-
ing a fully loaded carrier at the point of maximum
gradient of the track cables.

The brake shall function automatically in case of
a haul rope failure. It shall be capable of being manual-
ly applied by the carrier conductor. The track cable
brake shall provide smooth stops without damage to
the track cable, carrier, or structures, under all design
conditions and shall conform to the requirements of
2.1.1.4.3. Application of the track cable brake shall
automatically disconnect or stop the primer mover.

The track cable brake may be omitted if two or
more haul ropes are used, or if the profile of the tram-



way is such that an uncontrolled carrier will not reach
abnormal speeds or crash into a terminal.

2.1.4.4 Carriers. The carrier and all components
shall be designed by qualified engineers in accordance
with accepted practices of design. If the design has not
had prior successful use for passenger transportation,
its adequacy shall be verified by test loadings, trial op-
erations, and tests under repeated loadings.

2.1.4.4.1 Hanger. The hanger shall be secure-

ly attached to the track cable trucks or haul rope grip
and to the cabin in such a manner that it cannot work
loose. Haul rope grips if used shall conform to the re-
quirements of 4.1.4.2 and 4.3.3.1.1.

The hanger shall be of sufficient length vertically
that under the worst condition of longitudinal swing
the top of the cabin cannot strike the haul rope, the
track cables, or the bottom of a tower saddle. In any
event, the carrier must be able to swing longitudinally
without interference to an angle of 15 degrees from the
vertical at the most adverse locations.

The hanger shall be equipped, in the proximity of
the carriage, with a chair or platform that can be at-
tached for the inspection of the carriage or of the
ropes.

Sway dampers designed to reduce the longitudinal
sway of the carrier shall be used if recommended by
the tramway designer. Where used, they shall operate
smoothly and without danger of deropement of the
track cable trucks or the haul rope.

2.1.4.4.2 Cabin. Enclosed passenger cabins
shall be ventilated. They shall be equipped with doors
that fill the entire entrance opening. Each door shall
be provided with a lock located in such a manner that
it can be unlocked only by authorized persons or by
automatic means.

All windows shall be of shatterproof material.

Means of emergency evacuation of passengers shall
be provided. For cabins having a capacity of more than
six passengers, the evacuation equipment shall be lo-
cated in the carrier.

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

(1) Each carrier having a capacity of seven or more
passengers shall be served by a conductor.

(2) Cabin floor space available to passengers shall
be not less than 2.5 square fect (0.23 square meter)
per person for the first 15 passengers and 2.0 square
feet (0.19 square meter) per passenger thereafter.

A cabin door key shall be placed under glass. posted
to prohibit use except under specified emergency con-
ditions.

(3) Other configurations. Open and semiopen car-
riers shall be considered special types and shall meet
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applicable requirements for gondola or open carriers.

2.1.5 Provisions for Operating Personnel. Operator
and attendant stations shall be located to provide visual
surveillance of the line and station. When enclosed,
they shall be heated, ventilated, and lighted as required
to perform the function of the station. They shall con-
tain, inside the station when enclosed: (1) the com-
munications and controls required of the station, (2)
the operating instructions and emergency procedures,
and (3) a fire extinguisher. This does not preclude
additional communications and controls located out-
side the enclosed station. All enclosed stations shall
be locked to prevent unauthorized entry.

The operator shall be located where he/she can ob-
serve the tramway in operation. The operator’s con-
trols and communicating devices shall be within reach
without leaving his/her position.

2.1.6 Operational and Maintenance Manuals

2.1.6.1 Operational Manual. The designer of
each tramway shall prepare an operational manual for
use with each installation. The manual shall describe
the function and operation of the components and pro-
vide instructions for the correct usage of the installa-
tion.

2.1.6.2 Maintenance Manual. The designer of
each tramway shall prepare a maintenance manual for
each installation. The manual shall describe recom-
mended maintenance procedures, including:

(1) Types of lubricants required and frequency of
application

(2) Detinitions and measurements to determine
excessive wear

(3) Recommended frequency of service to specific
components

2.2 Electrical Design and Installation
2.2.1 General Design and Installation Testing. Prior

to operation of newly installed tramways or after any
modification thereafter of the electrical system, the
electrical system shall be tested and shown to meet
the requirements of this standard and the test results
shall be recorded. Design of all electronic controls and
drives shall consider minimum sensitivity to electrical
noise and electrical emissions, such as noise spikes
from power lines and lightning, radio transmitters,
thyristors (SCR), or solenoid or relay noise at levels
and frequencies that could initiate loss of control.

2.2.1.1 Applicable Codes. All electrical systems
shall comply with American National Standard Na-
tional Electrical Code, ANSI/NFPA 70-1981 and
American National Standard National Electrical
Satety Code. ANSI C2-1981.

2.2.1.2 Location, All electrical power trans-
mission wiring located near or proposed to cross over
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tramways shall comply with the applicable require-
ments of ANSI C2-1981.

2.2.1.3 Protection. All transformer stations and
other high voltage electrical equipment shall be marked
with conspicuous warning signs and shall be protected
so as to prevent unauthorized persons from entering
the area or coming in contact with any portion of the
equipment or wiring. All power equipment shall be

protected against overloads by circuit breakers or fuses.

2.2.1.4 Voltage Limitations for Overhead Cir-
cuits. Signal, communication, and control circuits may
be supported between the towers that support the
tramway. Voltage on overhead or exposed circuits
shall be limited to 50 volts with the exception of the
intermittent ring-down circuits for telephone systems.
2.2.1.5 Wiring. All wiring shall be in accordance
with the designer’s specifications and applicable codes.
2.2.1.5.1 Control Wiring Classification. All
control wiring shall be Class | in accordance with
Article 725 Parts A and B of ANSI/NFPA 70-1981.
2.2.1.5.2 Communication Wiring. All com-
munication wiring and systems are excluded from the
requirements in Article 725-5 of ANSI/NFPA 70-1981.
2.2.1.5.3 Insulation. All control wiring is
excepted from the requirements of Article 725-16
of ANSI/NFPA 70-1981. The designer shall specify
conductor size, type, and insulation suitable for the
electrical and mechanical requirements of the applica-
tion.
2.2.1.5.4 Exterior Lighting and Snowmaking
Circuits. All ungrounded exterior lighting and snow-
making circuits, mounted on or within 60 feet (18
meters) of the tramway centerline, shall be ground
fault protected.
2.2.1.6 Grounding
2.2.1.6.1 Structures. All metallic structures
shall be connected to a common conductor. Electrical
continuity of all metal parts of the structures shall be
assured by mechanical connection.
2.2.1.6.2 Drive Terminal Structure. The
drive terminal structure shall have one point referred
as a ground point, as defined in ANSI/NFPA 70-1981.
All direct-current and alternating-current electrical
systems shall be referenced to this point. If an elec-
trical prime mover is used, the clectric service ground-
ing electrode conductor shall terminate at this point.
Under the worst case conditions, the resistance from
the ground point to any grounded point within the
tramway system shall not exceed 50 ohms. The
grounding system for the tramway shall not be used
as a grounding system for any other system not related
to the tramway system.
To ensure that the S0-ohm grounding requirement
is met under all conditions of soil, moisture, tempera-
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ture, and circulating ground and air currents, all
terminal and line structures shall be bonded together
with a bonding conductor.

2.2.1.6.3 Haul Rope Grounding. Grounding
sheaves or equivalent means shall be provided at one
location for the purpose of grounding track cables and
haul ropes, as applicable, for static electrical discharge.
For the haul rope on reversible tramways, bicable
aerial systems, or monocable systems with an isolated
or insulated haul rope incorporated in the operating cir-
cuitry, no means of grounding are required.

2.2.1.6.4 Lightning Protection. If lightning
protection is provided, it shall follow the American
National Standard Lightning Protection Code, ANSI/
NFPA 78-1980.

2.2.1.7 Operating Control Circuits. If, for any

reason, the operator has lost control of the tramway
while using the normal or operating control circuitry,
the control circuitry shall be designed to allow the at-
tendant/operator to stop the tramway with the emer-
gency stop circuit. Any one of the following six condi-
tions shall be considered a loss of control of a tramway:

(1) Tramway will not slow down when given the
command to do so

(2) Tramway will not stop when given the command
to do so

(3) Tramway overspeeds beond control settings
and/or maximum design speed

(4) Tramway accelerates faster than normal design
acceleration

(5) Tramway self-starts or self-accelerates without
the command to do so

(6) Tramway: reverses direction unintentionally and
without the command to do so

Control circuits shall not have anything across or
parallel with the contacts of switches, relays, or safety
devices including solid state devices monitoring the
circuits or devices, unless it can be shown that any
failure mode of the device placed across the switch
does not defeat the purpose of the switch.

Each control circuit shall be tested for circuit
integrity at its most remote terminal on a daily basis.
An inadvertent ground or power failure shall stop the
tramway.

2.2.1.7.1 Emergency Stop Circuit. All tram-
way control systems shall include a normally energized
electrical circuit that, when interrupted. effects an
emergency stop (sce 1.4.20.1). The cmergency stop
shall have priority over all other control stops or com-
mands. This circuit shall include a manual stop device
at each attendant/operator station in close proximity
to loading and unloading areas, main control panel,
and machine room. These emergency stop switches
shall be red.
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When there is only one stop circuit, it shall be classi-

fied as the emergency stop circuit.

2.2.1.7.2 Normal Stop Circuit. All tramway
systems shall include a normally energized electrical
circuit that, when interrupted, effects a normal stop
(see 1.4.20.2).

2.2.1.7.3 Operating Circuitry. All tramway
systems shall contain a normally de-energized circuit
that, when energized, causes the system to start, ac-
celerate to and run at designated speeds and, when de-
energized, causes the system to stop.

All start/run and speed control switches shall be
conspicuously and permanently marked with the
proper function.

All stop switches shall be of the manually reset type
and be positively opened mechanically and their
opening shall not be dependent upon springs.
¢ 2.2.1.7.4 Bypass Circuits. Bypass circuits may
be installed for emergency conditions. Controls to by-
pass any portion of the operating control circuitry shall
be locked and may be operated only by the tramway
supervisor or his/her designated representative. Opera-
tion of the bypass shall require the physical effort of
the person activating it to maintain the bypass condi-
tion (momentary contacts).

Bypass circuits shall be provided with a warning
light to clearly indicate the bypass circuit is in use. The
tramway shall be maintained under close visual surveil-
lance when the safety circuits are bypassed.

2.2.1.8 Electrical Prime Mover and Power Circuits

(A8% 2.2.1.8.1 Electrical Prime Mover. All tram-
way systems equipped with electrical prime movers
(electrical motors) shall have phase loss protection on
all power phases.
2.2.1.8.2 DC (Direct Current)-Powered Drives.

All DC electronic speed regulated drives and DC-
powered electric motors shall shut down in the event of:

(1) Field loss

(2) Speed feedback loss

(3) Overspeed

(4) Overcurrent

(5) SCR misfiring

2.2.2 Night Lighting. For nighttime operation, op-
erating tramways shall be provided with lighting facil-
ities. Lighting shall be provided at loading and dis-
charge areas.

2.2.2.1 Nlumination. Lights shall be located in a
manner to provide generally uniform illumination.

2.2.2.2 Types. Lamps shall be of a type suitable
and rated for minimum temperatures of the location.
Fixtures shall be designed to maintain proper lamp
operating characteristics.

substantial poles or standards. Tramway tower and
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terminal structures may be used for supporting lights
subject to the following requirements:

(1) Approval shall be obtained from a qualified
engineer.

(2) The service conductors to each tramway tower
or terminal structure shall be underground or in rigid
raceways. No wiring shall be supported between towers
and no open wiring shall pass over or under the tram-
way line.

(3) A separate enclosed disconnect or circuit break-
er shall be required for each tower or terminal structure.

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

(5) The lighting installation shall not conflict with
other requirements of this standard and shall not
interfere with operations of the tramway in any
manner.

2.2.2.4 Emergency Lighting. Emergency lighting
shall be provided in the event of electric power failure
to permit:

(1) Regular unloading of tramway facilities

(2) Emergency evacuation of carriers

2.3 Operation and Maintenance

2.3.1 General and Personnel Safety. This subsection
covers the requirements for operation and maintenance
of reversible aerial tramways. Many requirements are
listed clsewhere in Section 2, since they also regulate
installation and design. It is imperative that operating
and maintenance personnel be familiar with applicable
provisions of this section.

Operation and maintenance of acrial tramway equip-
ment can be dangerous to personnel performing these
tasks. Procedures for performing these functions shall
require precautionary measures necessary to assure the
safety of the personnel involved. Implementation of
the procedures intended for the protection of the pub-
lic and operating and maintenance personnel shall be
the responsibility of the owner. supervisor, and the in-
dividual worker.

Passengers and operating personnel shall be cau-
tioned or prevented, as required, from transporting ob-
jects or materials that may encroach upon limitations
of carrier clearances or design live loads.

2.3.2 Operation

2.3.2.1 Personnel. Reversible aerial tramways
shall be operated by trained and competent personnel,
and the owner shall be responsible for their supervision
and training. One or more persons familiar with emer-
gency procedures shall be on the site at all times when
the facility is in regular operation. All personnel shall
practice good housekeeping, with particular emphasis
on avoiding the development of any condition that
might contribute to personal injury. Personnel shall
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comply with the operational rules and safety regula-
tions of the specific tramway.

2.3.2.1.1 Supervisors. One individual shall
be in responsible charge of all operating personnel
and attendants. This individual shall be responsible
for safe operation, and shall have the authority to deny
access to the tramway to any person who in the super-
visor’s opinion is not fit or competent to use the tram-
way without danger to that person, to others, or to the
equipment. The supervisor shall also have the authority
to prohibit operation of the tramway under adverse
weather or operational conditions. Although he/she
may delegate authority to others, the supervisor has
the final responsibility.

2.3.2.1.2 Operators. An operator shall be in
charge of each tramway. This operator shall be trained
and experienced in normal operational and emergency
procedures.

2.3.2.1.3 Attendants. An attendant shall be
assigned to particular duties under direction of the op-
erator. The attendant shall be familiar with operational
and emergency procedures pertaining to his/her assign-
ment. This training shall include instruction for ob-
servation of any potentially dangerous operational or
mechanical developments within his/her view.

2.3.2.1.4 Conductors. A conductor shall be
trained for duty in connection with enclosed carriers,
including loading and unloading procedures, communi-
cations, and the use of door locks and keys. The con-
ductor shall be familiar with load limits and applicable
safety regulations, well-versed in the use of any safety
switches under his/her control, and thoroughly drilled
in the use of emergency evacuation equipment and pro-
cedures.

2.3.2.1.5 First Aid. One or more persons
trained to administer first aid shall be available at all
times when a tramway is operating and transporting
passengers. There shall be ready access to first aid sup-
plies and equipment, including provisions for transport-
ing an injured person to an enclosed and, if required,
heated shelter.

2.3.2.2 Minimum Operating Personnel. The fol-

lowing personnel are the minimum that shall be re-
quired:

(1) An operator shall be in charge of the tramway.

(2) One attendant shall be on duty at each loading/
unloading platform or station.

(3) A conductor shall be in each carrier having
capacity of seven or more passengers (see 2.1.4.4.2(1)).
A conductor may also act as a platform or station at-
tendant.

2.3.2.3 Duties of Operating Personnel
2.3.2.3.1 Supervisor. The duties of the super-
visor shall be as follows:

(1) To determine that all tramways are operational
and that all operating personnel are trained, equipped,
and fit to perform their duties

(2) To discontinue operations on any tramway due
to physical, weather, personnel, or other reasons

(3) To enforce operational, maintenance, and safety
rules

2.3.2.3.2 Operator. The duties of the opera-
tor shall be as follows:

(1) To assume responsible charge of the tramway

(2) To assign and supervise all attendants in his/her
tramway

(3) To maintain an operational log book as required
in 2.3.5.1

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

2.3.2.3.3 Attendant and Conductor. The
duties of the attendant and conductor shall be as
follows:

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

(2) To advise and assist passengers, as required

(3) To maintain surveillance of his/her area of juris-
diction

The operator shall be advised of any unusual or im-
proper occurrences. Should a condition develop in
which continued operation might endanger a passenger,
the attendant shall stop the tramway immediately
and advise the operator. The operator shall also be
advised of changes in weather, ground, or snow surface
conditions.

2.3.2.4 Operational Procedures. The required

operational procedures as set forth in 2.3.2.4 and
2.3.2.5 shall be supplemented by specific requirements
as specified in the designer’s operational manual (see
2.1.6.1).

2.3.2.4.1 Control of Passengers. Each tram-
way shall have a definite method for marshaling pas-
sengers for safe loading and unloading. Fences and
gates may be required to implement the system.

2.3.2.4.2 Daily Preoperational Inspection.
Prior to transporting passengers, a daily inspection shall
be conducted. As a minimum, the inspection shall con-
sist of the following:

(1) A visual inspection of each terminal, station, and
the entire length of the tramway

(2) Assurance that tension carriage, counterweights,
or other tensioning devices are 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 loading and unloading areas

(4) Operation of all braking systems

(5) Operation of communication systems



(6) Operation of the tramway, including a visual in-
spection of all ropes and carriers

For those tramways having primary-power internal
combustion engines, the fuel quantity shall be deter-
mined to be sufficient to conduct the anticipated
period of operation without refueling. For those in-
stallations having auxiliary internal combustion engines,
the fuel supply shall be adequate to unload the tram-
way. During refueling, power units shall be shut down.

Tramways having auxiliary power units shall have
the auxiliary engine(s) checked during this inspection
and operated at least once each week.

Loading and unloading facilities shall be inspected
and, if necessary, cleared of ice and snow to permit
the safe ingress and egress of passengers. Mechanical
features of the carriers shall be inspected and checked
for correct operation.

2.3.2.5 Operational Requirements

23.2.5.1 General. The supervisor and op-
erator of each tramway shall review the requirements
of 2.1 and Section 7 of this standard to ascertain
that original design and installation conditions have
not been altered in such a manner as to violate the
requirements of the standard.

2.3.2.5.2 Starting. No tramway shall be
started except at the direction of or following clear-
ance by the operator. Tramways while operating for
the public shall be started at the operator’s station
only. Capability for starting from other stations may
be provided for maintenance or emergency operation,

2.3.2.5.3 Stops. After any stop of a tram-

way, the operator shall determine the cause of the stop

and not restart until clearance has been obtained from
all attended stations.

2.3.2.5.4 Damage to Carriers. Should any car-
rier become damaged or otherwise rendered unfit for
passenger transportation during normal operation, it
shall be clearly and distinctively marked and not used
for passengers until repaired or replaced. It shall be
removed from the line when feasible.

2.3.2.5.5 Hazardous Conditions. When wind
or icing conditions are such that operation is hazardous
to passengers or equipment, according to predetermined
criteria based upon the area’s operational experience
and the designer’s design considerations, the tramway
shall be unloaded and the operation discontinued. If
necessary under the predetermined criteria, a device(s)
shall be installed at an appropriate location(s) to ascer-
tain wind velocity and direction when tramways are
operated. No tramway shall operate when there is an
electrical storm in the immediate vicinity. Should such
conditions develop while the tramway is in operation,
loading of passengers shall be terminated, and opera-
tion shall be continued only as long as necessary to dis-
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charge all passengers. When such shutdown has been
caused by an electrical storm, grounding of control
circuits and haul ropes that are used as conductors in
communication systems is permissible. Such grounding
shall be removed prior to resumption of passenger op-
erations.

2.3.2.5.6 Evacuation. Provisions shall be
made for the emergency evacuation of reversible aerial
tramways (see 2.1.1.11). These shall include a detailed
plan of evacuation, equipment necessary for evacuation,
and adequate training of personnel. Evacuation drills
shall be conducted at established intervals not to ex-
ceed one each 12 calendar months, and such drills
recorded in the operational log of each tramway (see
2.3.5.1).

2.3.2.5.7 Termination of Daily Operations.
Procedures shall be established for terminating daily
operations in such a manner that passengers will not
be left on the tramway after it has been shut down.
Loading ramps, as required, shall be closed during off-
hours and so marked.

2.3.2.5.8 Operational Log. A daily operation
record shall be maintained as required under 2.3.5.1.

2.3.3 General Maintenance. Foundations and all
structural, mechanical, and electrical components
shall be inspected regularly and kept in a state of good
repair. The maintenance requirements of the designer
(see 2.1.6.2) shall be followed. Maintenance records
shall be kept (sce 2.3.5.3).

A written schedule for systematic maintenance shall
be developed and followed. The schedule shall estab-
lish specific frequencies for periodic lubrication, in-
spection, and adjustment. The schedule shall include,
but not be limited to, the following:

(1) All wire ropes and cables (sce 7.4.1 and 7.4.2)

(2) Line sheave units, sheaves, bearings, and liners

(3) Bull wheels, bearings, and liners

(4) Counterweight or tensioning systems

(5) Drive system, including bearings and couplings

(6) Braking systems

(7) Electrical control systems

(8) Communication systems

(9) Carriers

2.3.4 Inspections

2.3.4.1 General Inspection. Each facility shall be
inspected annually, or after each 2,000 hours of opera-
tion, whichever comes first, by a tramway specialist
independent of the owner. The inspection shall verify
preservation of original design integrity and cover the
requirements of this standard for maintenance, opera-
tion, required self-inspections, and recordkeeping.
[tems found cither deficient or in noncompliance
shall be noted. A report signed by the specialist shall
be filed with the owner.
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2.3.4.2 Wire Rope and Strand Inspection. In-
spection of wire rope and strand shall comply with
7.4.1 and 7.4.2.
2.3.5 Records
2.3.5.1 Operational Log. A log book shall be
maintained for each tramway. Daily entries shall be
made, giving the following minimum information:
(1) Date
(2) Names and duty stations of operating personnel
(3) Operating hours and purpose of operations
(4) Temperature, wind, and weather conditions
(5) Record of compliance with daily operational
inspection
(6) Position and condition of the tension carriage,
counterweights, or other tensioning devices

(7) Accidents, malfunctions, or abnormal occur-
rences during operation
(8) Signature of operator
2.3.5.2 Wire Rope and Cable Log. A log book
shall be maintained for each tramway, giving the fol-
lowing information on each rope and cable:

(1) Approved specification
(2) Copy of certified test report

(3) Date installed
(4) Splicing certificate for cach splice or laid in strand
(5) Record of lubrication, including type of lubricant
and date applicd
(6) Record of maintenance inspections (see 7.4.1(2))
(7) Report of wire rope and cable inspection (see
7.4.1 and 7.4.2)
(8) Report of accidents or injury to rope
(9) Documentation of end attachment (see 7.3.2.4)
2.3.5.3 Maintenance Log. A signed complete log
shall be maintained wherein the actual execution of
maintenance work shall be recorded daily. The log shall
state components serviced and the condition of the
components. A record shall be kept of replacement of
components.
2.3.6 Passenger Conduct
2.3.6.1 Dexterity and Ability. A passenger who
uses a tramway shall be presumed to have sufficient
physical dexterity to negotiate the tramway.
2.3.6.2 Embarkation and Disembarkation. A
passenger shall get on and get off a tramway at desig-
nated areas.
2.3.6.3 Riding. Passengers, while riding a tram-
way, shall not throw or expel therefrom any object,
nor shall any passenger do any act or thing that shall
interfere with the operation of the tramway. Passengers
shall not willtully engage in any type of conduct that
may contribute to, or cause, injury to any other person.
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3. Detachable Grip Aerial Lifts

This section covers the class of aerial tramways in which
the carriers circulate around the system, alternately
attaching and detaching from the moving haul rope.
The carriers travel from one terminal to the other along
one path and return along another path, making U-turns
in both terminals. This section does not include tram-
ways wherein the passengers are in contact with the
ground or snow during the trip.

The tramways covered by this section are of the bi-
cable or monocable type. The carriers may be open
chairs, cars, or gondolas.

3.1 Design and Installation
3.1.1 General
3.1.1.1 Design Passenger Weight. For purposes
of design, a passenger shall be considered as having a
weight of 170 pounds (77 kg).
3.1.1.2 Location. In selecting the location and
alignment of an installation, consideration shall be
given to the following items, and to any others that
may be particularly pertinent to the lift type and loca-
tion:
(1) Electric power lines and their supports
(2) Railways
(3) Highways
(4) Structures
(5) Rock and carth slides, cave-ins, washouts, etc
(6) Snow creep and avalanches
(7) Wind action
(8) Icing
(9) Ski slopes and trails
(10) Rivers and gullies
(11) Buried installations, including pipelines
(12) Crossing or close proximity to other aerial
tramways
(13) Control of air space below, above, and adjacent
to the installation
(14) Carrier height above ground or surface
3.1.1.3 Width of Clearing. The clearing shall be
wide enough to prevent interference with the lift by
adjacent vegetation. Such clearings shall be protected,
if necessary, to avoid washouts that might endanger
the installation. Potentially dangerous trees shall be
cleared far enough back to avoid their falling on the
lift.
3.1.1.4 Path of Rope. Terminals and towers
shall be designed and installed to provide the clearances
as herein specified and to minimize surge of the line
under operating conditions. Local wind conditions
shall be taken into consideration. Clearing shall be ac-
complished so that cabins or carriers will not come in
contact with trees or vegetation during operating surges



of the line, or under maximum design wind conditions,
or both. In no case shall trees or vegetation extend
within 5 feet (1.5 meters) of any portion of the haul
or track rope or carrier under normal (nonsurge) op-
erating conditions.

3.1.1.4.1 Vertical Clearances. Where skiing is
permitted beneath the lift line, or at points where ski
trails cross under a lift line, a minimum vertical distance
of 13 feet (4.0 meters) between the design maximum
snow depth and the top of the carrier seat shall be
maintained under conditions of maximum sag.

Whenever the clearance is less than 15 feet (4.5
meters), no public transportation shall be permitted
beneath the lift. Whenever the clearance is less than
8 feet (2.4 meters) for gondolas and empty chairs or
10 feet (3 meters) for chairs carrying foot passengers,
provision shall be made to prevent access by unau-
thorized persons to the area beneath the lift. Under the
most adverse loading conditions, a minimum space of
5 feet (1.5 meters) shall be maintained between the
lower edge of carriers or ropes and the terrain or other
possible obstacles, including snow.

3.1.1.4.2 Horizontal Clearances. The mini-
mum distance between passing carriers, each swung
10 degrees inward from the vertical, shall be the
greater of the following:

(1) 2 feet 6 inches (0.8 meter)

(2) 1/2% of the span length (applies to gondolas
only)

The distance between haul ropes (or track cables)
for the purpose of these checks, shall be considered
as equal to the gage of the line.

External structures, posts, or obstructions other
than lift structural components shall be at least 48
inches (122 cm) clear of either edge of a loaded pas-
senger seat of an open cabin or carrier hanging in a
vertical position except for control consoles which
may have a clearance of 30 inches (76 cm).

3.1.1.4.3 Path of Rope Adjustment. When
terminals, towers, or both contain provisions for a
change in height of rope or track supports in order to
meet normal changes in operational requirements,
such provision shall be controlled as follows:

(1) The designer’s operational manual shall provide
complete instructions for proper procedures and se-
quences for making adjustments.

(2) Where range of adjustments allows possible op-
erator error resulting in improper sheave loading, a
system of readily verifying proper profile positioning
without the use ot tools shall be incorporated into the
installation.

3.1.1.4.4 Track Cable Saddles (Bicable Sys-
tems). Towers and terminals shall be arranged so as to
keep the track cable in the saddles under the most ad-
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verse operating and nonoperating conditions. These
provisions shall not interfere with any track cable
movement or any track cable brake operation. Maxi-
mum wind velocity and other design limits used for
structures under nonoperating conditions and the
limiting values intended for operating conditions
shall be specified by the designer.

3.1.1.4.5 Haul Rope Sheave Units (Bicable
Systems). Haul rope sheave units are generally of the
support type. “Depression” or “hold-down” sheave
units not covered by this standard shall be subject to
the requirements of 1.2.2.

3.1.1.4.6 Fair Leads (Bicable Systems). All
line sheave units, including both high and low tower
roller assemblies, shall be provided with fair leads or
guides to accomplish the following:

(1) Permit the unobstructed passage of a carrier
gripped to the haul rope, regardless of the position
of the haul rope guided by the fair leads, as the carrier
approaches the sheave assembly.

(2) Return the haul rope to the sheave groove when
it has been lifted in normal operations or for other
reasons.

(3) Provide the rope guidance necessary beneath
sheave assemblies and adjacent structures to prevent
entanglement of the haul rope as it is returned by the
carrier to normal operating position from any location
it may assume due to deropement or other displace-
ment.

3.1.1.4.7 Intermediate Structures (Bicable
Systems). Auxiliary intermediate structures shall be
provided to support sheave units as required to main-
tain a minimum clearance of 8 feet (2.4 meters) be-
tween the haul rope and the ground or snow profile.

C‘" 180 3.1.1.5 Capacity and Speed. Rope speed shall

not exceed 900 feet per minute (4.5 meters per sec-

(46 ond). Smooth acceleration of the carrier shall be ac-

complished from and to full rope speed. Provisions
shall be made to space the carriers at prescribed inter-
vals never less than that contemplated in the design.

The designer shall specify the design capacity in
each direction.

3.1.1.6 Structures and Foundations. All struc-
tures and foundations shall be designed and installed
in conformance with applicable criteria listed in 1.3.
Applied design loads shall include dead, live, snow,
wind, and dynamic loads due to normal operations and
for foreseeable abnormal conditions.

Structures and foundations located in snow creep
areas shall be designed for such conditions and loads
or be protected by snow breakers or shears.

3.1.1.6.1 Structures. When bolted to founda-
tions, structures shull be bolted with double nuts, lock
nuts, or equivalent means of locking nuts.
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On bicable systems, torsional displacement of
towers under the most adverse conditions shall be
limited to a value that will not cause deropement of
the track cable from the saddle.

3.1.1.6.2 Foundations. In determining the
resistance of the earth to motion of the foundation,
the subsoil conditions at the site shall be considered,
including any buoyancy due to groundwater that
may be present. If the resistance of the soil is not prac-
tically determinable, the foundation or anchorage
should be designed as a gravity anchor, using a coef-
ficient of friction appropriate to the general character
of the soil. Bottoms of foundations shall be below the
normal frost depth unless resting on solid rock.
Foundations on rock shall be firmly anchored to solid
rock unless designed as gravity foundations.

The top of concrete shall be not less than 6 inches
(15 cm) above finished grade unless specific direction
for protection of foundation and structural steel below
grade is provided by the designer.

The design shall have factors of safety of 2 in resist-
ing overturning, and concurrently 2 against sliding,
under dead load and live load conditions; the factors
shall be 1.5 under these loadings plus the wind acting
simultaneously.

3.1.1.7 Communications. A permanently in-
stalled two-way voice communication system shall be
provided between the prime mover and auxiliary power
unit control point, drive machinery building, loading
stations, and unloading stations. The power for this
system shall be independent of the primary power
source and the communication system shall be func-
tional and audible during a power failure.

Audio indicators (bells, etc) shall be audible over
all ambient noise levels, and visual indicators (e.g.,
LEDs) shall be visible even in bright sunlight.

3.1.1.8 Internal Combustion Engine Installation

3.1.1.8.1 Fuel Storage. Fuel tanks shall be of

adequate capacity to permit uninterrupted operation
during the normal operating period. Where internal
combustion engines are located in weatherproof equip-
ment rooms or buildings, fuel tanks shall be located at
least S feet (1.5 meters) from the outside of the rooms
or buildings for surface tanks or in an underground in-
stallation. The fill pipe shall be capped and locked, and
located to avoid toxic fumes and fire hazard during re-
fueling. 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
aboveground installations.

Integrally mounted fuel tanks are permissible on
auxiliary engines located in other than weathertight
rooms.

In all respects, the installation shall comply with
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American National Standard for Stationary Combus-
tion Engines and Gas Turbines, ANSI/NFPA 37-1979.

NOTE: Integrally mounted steel fuel tanks may be located
within or beneath weathertight buildings supported on, or en-
closing, combined drive-tension carriages, provided that the
end of the fill pipe is located beyond the sides of the building,
has a locked fill cap, and is in such a location as to avoid toxic
fumes and fire hazard during refueling.

Liquid fuels shall be stored and handled in accor-
dance with American National Standard Flammable and
Combustible Liquids Code, ANSI/NFPA 30-1981
and ANSI/NFPA 37-1979. Liquefied petroleum gas
installations shall be made in accordance with Amer-
ican National Standard for the Storage and Handling
of Liquefied Petroleum Gases, ANSI/NFPA 58-1979.

3.1.1.8.2 Exhaust Systems. Exhausts shall be
designed and installed to discharge to the atmosphere
so that precipitation does not enter the system. Ex-
haust stacks within reach of personnel shall be equipped
with guards or heat shields.

3.1.1.8.3 Gear Shifts. Where gear shift levers
are used, provisions shall be made to prevent accidental
shifting of levers into speed ratios exceeding design or
accidentally into reverse gear during public operation.
Gears of manual transmissions shall not be shifted
when the lift is moving.

3.1.1.9 Loading and Unloading Areas. Platforms,

ramps, and related units comprising the loading and
unloading arcas are integrally related to safe operation.
They shall be designed and installed in conformance
with applicable criteria listed in 1.3.

Handrails, safety nets, or ramps shall be provided
where needed for the protection of the passengers and
operating personncl.

Carriers passing loading and unloading areas shall
not vary in height above the area greater than 4 inches
(10 cm) under the most adverse conditions of design
loadings and rope tensions.

Carriers entering a terminal structure shall have the
clearances required for line structures (see 3.1.3.2). In
moving through the loading and unloading areas, the
platform clearances between carriers and structures or
fixed objects shall be sufficient to accommodate pas-
senger movement and to permit clearance of operating
personnel in the area.

3.1.1.9.1 Additional Requirements — Load-
ing Areas for Chair Lifts. [.oading areas shall have suf-
ficient level length to permit passengers to load safely.
The minimum length shall be 8 feet (2.4 meters).

Towers adjacent to loading areas shall be protected
to prevent the ski tips of passengers from becoming
entangled in the towers.

g2y I’Z% 3.1.1.9.2 Additional Requirements - Un-

loading Areas for Chair Lifts. Unloading arcas shall



have sufficient length to permit passengers to unload
safely. A minimum length of 8 feet (2.4 meters) shall
be provided. The entering end of this section shall be
fitted with inclined guards to prevent ski tips of un-

wary passengers from being caught under the edges of &A‘i

the platform.

Ramps sloping downward from the exit of the un-

loading area shall not be steeper than 40%.

3.1.1.10 Signs. All signs for instruction of the
public shall be bold in design with wording short,
simple, and to the point (see 3.3.6). All such signs
shall be prominently placed, and those pertaining to
the lift operations shall be adequately lighted for night
operation.

Entrances to all machinery, operators’, and at-
tendants’ rooms shall be posted with a sign to exclude
the entry of unauthorized persons and locked.

The sign “Men Working on Lift” or a similar warning
sign shall be hung on the main disconnect switch and
at control points for starting the auxiliary or prime
mover when men are working on the aerial lift. See
3.1.1.13 for additional requirements.

3.1.1.10.1 Additional Signs for Gondola Lifts.
The following information shall be prominently posted
on the interior of each carrier:

(1) The maximum capacity of each carrier in pounds
and kilograms and number of passengers. (This shall
also be posted at each loading arca.)

(2) Instructions for procedure in emergencics.

3.1.1.10.2 Additional Signs for Detachable
Chair Lifts. The following signs shall be posted:

(1) “*Prepare to Unload” (not less than 50 feet
(15 meters) ahead of unloading arca)

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

(3) ““Unload Here”

(4) “Safety Gate™ (if applicable)

(5) “Remove Pole Straps from Wrists™ (at loading
area)

Signs shall also be visible at all points of downhill
loading, listing downhill capacity of lift.

3.1.1.11 Evacuation. Aerial tramways shall be
provided with approved means to evacuate passengers
from stranded carriers.

All nonmetallic rope used for evacuation shall be of
synthetic polyester fiber, such as Dacron or equal, or
of a hard lay nylon with a minimum diameter of 7/16
inch (11 mm) and a minimum breaking strength, when
new, of 5000 pounds (2268 kg). No natural fiber or
polypropylene ropes shall be used.

These ropes shall be carefully stored when not in
use, and they shall be examined after each complete
iift evacuation and prior to each season of operation,
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both summer and winter, to ascertain that they are in
satisfactory condition.

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

3.1.1.12 Tests and Inspection
(968 3.1.1.12.1 Acceptance Tests and Inspection.
Before a new or relocated aerial tramway is opened to
the public, it shall be given thorough inspection and
tests by qualified personnel to verify compliance with
the plans and specifications of the designer. The de-
signer or manufacturer shall propose and submit a load
test procedure.

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

(3) Alignment and clearances of all open gearing

(4) Installation and alignment of all drive components

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

(6) Haul rope alignment at entrance to bull wheels

(7) Operation of all electrical components, including
circuit protection and grounding

3.1.1.12.2 Aerial Lift Inspection. Inspection
of an aerial lift shall also cover:

(1) Track cable and haul rope sags under the most
adverse static loadings.

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

(3) Evacuation equipment and procedures, including
an actual test at the most difficult location.

(4) Towers and terminals, for correct location and
installation in accordance with plans and specifications.
Terminal and tower cable working points shall be
documented by an *“as built” survey, and any variation
from the design drawings shall be noted and approved
by the engineer responsible for design.

(5) Thorough operating tests under full loading and
any partial loadings that may provide the most adverse
operating conditions. Test load per carrier shallbe 110%
of the design live load. The functioning of all push-
button stops. automatic stops, limit switches. selected
deropement switches, and communications shall be
checked. Acceleration and deceleration rates shall be sat-
isfactory under all loadings (see 3.1.2.4). Motive power
and all braking and backstops (see 3.1.2.5) shall be
proved adequate under the most adverse loadings. The
tests shall include at least 6 hours of continuous opera-
tion with empty carriers to check for overheating of
moving parts, excessive vibration or deflection of me-
chanical or structural components, free movement of
tensioning systems, and other related defects.

(6) All transfer, launching, and grip-testing equip-
ment shall be thoroughly checked both before and dur-
ing the continuous run test.
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3.1.1.13 Safety of Operating and Maintenance
Personnel. Provision shall be incorporated in an aerial
lift design to render the system inoperable when neces-
sary for the protection of personnel working on the
lift. See 3.1.1.10 for placement of applicable warning
signs,

3.1.2 Terminals and Stations

3.1.2.1 Power Units
3.1.2.1.1 Prime Mover. All prime movers shall
have capacity to handle the most unfavorable design
loading conditions, including the starting of a fully
loaded lift.

Where manual multispeed transmissions are used on
either the prime mover or auxiliary power unit, gears
shall not be shifted when the lift is moving.

Where reverse capability is provided on the prime
mover or auxiliary power unit for any lift, provisions
shall also be made to prevent accidentally shifting into
reverse whenever the lift is operating.

The lift shall be started at its lowest point of speed
range after any type of stop.

3.1.2.1.2 Auxiliary Power Unit. An auxiliary
power unit with an independent power source shall be
provided that can be readily used to unload the line in
the event of failure of the primary power unit. This

unit shall be electrically wired to meet the requirements
1 1 (49 3.1.2.4 Acceleration and Speed Control. The

of 3.2.1.7.1 so that it can be stopped by the emergency
stop circuit at all loading and unloading stations and
terminals in use. As a minimum, the auxiliary power
unit shall be capable of starting and moving a fully
loaded line in a forward direction at not less than

100 feet per minute (0.5 meters per second) or at an
average speed in feet per minute equal to 1/60 the
slope length of the lift in feet (meters per second equal
to 1/3600 the slope length of the lift in meters), which-
ever is greater. The auxiliary engine shall not depend
upon the mechanical integrity of the prime mover to
drive the unit.

No lift shall be operated using a single power unit
without an operable auxiliary power unit, except to
unload passengers and for maintenance purposes. un-
less the following requirements are met:

(1) All brakes and backstop devices shall be func-
tional with the auxiliary drive.

(2) All control circuits, safety gates, and stop
switches shall be functional and control the auxiliary
drive.

(3) Temperature and weather conditions shall be
such that a two-hour waiting period in the carrier
would not be injurious to passengers.

(4) Evacuation gear and personnel shall be immedi-
ately available in sutficient number and quantity to
evacuate the entire hirt in a two-hour period. Demon-
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stration of this capability shall be required before au-
thorization is granted to use the auxiliary power unit
for passenger operations.

(5) If downhill capacity is desired, 3.1.2.4 shall be
complied with.

3.1.2.2 Speed Reducers and Gearing. All speed
reducers and gearing shall have the capacity for starting
a lift under the most unfavorable design loading condi-
tions and without exceeding design rating. They shall
have a service factor appropriate for the application
and they shall comply with the standards of the Amer-
ican Gear Manufacturers Association (AGMA), listed
in2.1.2.2.
1998 3.1.2.3 Bearings, Clutches, Couplings, and Shaft-
ing. Bearings, clutches, and couplings shall be selected
on the basis of the manufacturer’s published recom-
mendations for the particular use. If published data
are not available for the specific use, the manufacturer’s
approval shall be obtained. Bearings, clutches, and
couplings of special design, if used, should have the ap-
proval of a qualified mechanical engineer.

Provision shall be made for adjustment and lubrica-
tion of all bearings, clutches, and couplings, when re-
quired.

All shafting shall be designed in accordance with ac-
cepted standard practices.

drive equipment shall be designed to accelerate the line
smoothly and to avoid severe oscillation or undulation
under any loading condition.

The rate of the carrier’s acceleration to and decel-
eration from the design rope speed shall not endanger
the carricr or the passengers. The interval between car-
riers shall be controlled by automatic carrier spacers
or other suitable devices. Unbalanced loading shall be
controlled to the extent required by the design through
the use of automatic carrier counters or other suitable
devices.

The drive shall be capable of rotating the unloaded
system at reduced speed for rope inspection and equip-
ment maintenance. This reduced-speed operation may
be obtained by the use of the auxiliary engine.

On installations in which a forward overhauling con-
dition exists:

(1) Provisions shall be made for an overhauling load
so that the system shall operate at a controlled speed
not exceeding design speed by more than 6%. The en-
ergy developed by the overhauling load shall be dissi-
pated in a satisfactory manner without using the brakes
specified under 3.1.2.5.

Where the provision made for an overhauling load
consists of regenerative capability or a similar char-
acteristic in the prime mover itself, the auxiliary power
unit shall have a comparable capability.



AMERICAN NATIONAL STANDARD B77.1-1982

G
M ]ﬁ@ Table 3-1

Required Stopping Devices

Bull Wheel Drive Retarding
Service Emergency or Cable Train Device
Lift Category Brake Brake Backstop Backstop (See 3.1.2.4)
Self braking Not Required Not Not Not
A lift that decelerates, required required required required
stops, and remains stopped
within the service brake
performance requirements
without a braking device
Nonoverhauling Required Required Not Not Not
A lift that will not required required required
accelerate in either
direction when it is
not driven, but is not
self-braking
Overhauling, reverse Required* Required Required Required Not
direction required
A lift that will
accelerate in the
reverse direction
when it is not driven
Overhauling, forward Required Required Required Required Required

A lift that will
accelerate in forward
direction when it is
not driven

* A service brake is not required if the overhauling, reverse direction lift will meet the service brake
stopping requirements under the most unfavorable design loading conditions.

(2) Provision shall be made for slowing and stopping
the lift drive automatically if the line speed exceeds the
design speed by more than 10%. The service brake (see
3.1.2.5.1) shall slow and stop the lift automatically if
the line speed exceeds the design speed by more than
10%, and the emergency brake shall automatically slow
and stop the lift if the line speed exceeds the design
speed by more than 15%. The lift shall be started at its

lowest point of speed range after any type of stop. é"'f\

Where the lift is not rated for downhill passenger
traffic, the following number of loaded carriers, loaded
no more closely than 4 times the minimum carrier
spacing, shall be permitted for the carrying of au-
thorized persons downhill; the requirements for slow-
ing and stopping the lift drive automatically as set
forth in 3.1.2.4(2) shall be waived.

Total Number of Maximum Number of
Carriers on Loaded Carriers on
Lift (Both Sides) Downhill Rope
Less than 60 2
60to 120 3
Over 120 4

For the purpose of this section only, the term “‘au-
thorized persons” is defined to include all persons,

whether employees of the lift owner or not, who are
authorized by the owner or the owner’s representatives
to be carried on the lift.

All installations in which downbhill 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 in these areas.
12%(3.1.2.5 Brakes. The lift shall have the brakes and
backstops designated in Table 3-1.

The service brake, emergency brake, and backstops
shall be independent systems, such that failure of one
system will not impair the function of the other sys-
tems, and all service brakes and emergency brakes shall
have the braking force applied by springs, weights, or
other approved forms of stored energy.

The service brake, emergency brake, and backstops
shall be designed to assure operation under all antici-
pated conditions, including weather.

All braking systems shall be capable of operation to
comply with daily inspection required by 3.3.2.4.3(4).
All backstops shall be disengageable as required for the
individual testing of brakes. Stopping distances speci-
fied under performance requirements for brakes shall
be achieved by the particular brake without the aid of
other braking devices or drive regeneration, etc.
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3.1.2.5.1 Service Brake. The controls shall be
arranged at each station such that the brake begins
decelerating the lift within 3 seconds after the operator
or attendant reacts to the stimulus to apply the brake.
The controls to the brake shall not be located in a posi-
tion that would require the operator or attendant to
pass through the path of moving carriers in order to
operate the controls.

This brake can be located at any point in the drive
train so that there is no clutch, or similar device, be-
tween the brake and the drive sheave.

The application of the brake shall automatically stop
the drive shaft when the brake is applied. The brake
shall be in a normally applied position.

The service brake shall be an automatic brake to
stop and hold the lift under the most unfavorable de-
sign loading condition. The rate of application of this
brake shall be adjustable. This brake shall be adjusted
such that it will stop the lift from full spead, with the
design loading condition most unfavorable to stopping,
in a distance not exceeding the larger of (1) 10 feet
(3 meters) or (2) a distance in feet (meters) equal to
V2/8000 where V is the lift speed in feet per minute
(1.5V% where V is the lift speed in meters per second).

A qualified engineer shall furnish a written proce-
dure to be followed and shall specify the auxiliary
equipment necessary for periodic testing and adjust-
ment of the holding torque of the service brake.

At a frequency and by a method to be determined
by the qualified engincer, and during the acceptance
testing, the brake shall demonstrate the ability to pro-
duce the torque specified in the testing procedure.

A vZ 3 1.2.5.2 Emergency Brake. The controls
shall be arranged such that the brake begins decelerat-
ing the lift within 3 seconds after an operator or at-
tendant reacts to the stimulus to apply the brake. The
controls to the brake shall not be located in a position
that would require the operator or attendant to pass
through the path of moving carriers in order to operate
the controls.

The brake shall operate on the drive sheave assembly.

Application of the emergency brake shall auto-
matically stop any prime mover. This brake shall act
automatically when the speed of the haul rope exceeds
the design value by 15% in the forward direction on an

overhauling lift, or a reverse rotation exceeding that which

normally activates the bull wheel or cable backstop.
The emergency brake shall be an automatic brake
to stop and hold the lift under the most unfavorable
design loading condition. The rate of application of
this brake shall be adjustable. This brake shall be ad-
justed so that it will stop the litt from full speed. with
the design loading condition most untavorable to stop-
ping, in a distance not exceeding the larger of (1) 10

30

feet (3 meters) or (2) a distance in feet (meters) equal
to ¥2/8000 where V is the lift speed in feet per minute
(1.5V2 where V is the lift speed in meters per second).

A qualified engineer shall furnish a written proce-
dure to be followed and shall specify the auxiliary
equipment necessary for periodic testing and adjust-
ment of the holding torque of the emergency brake.

At a frequency and by a method to be determined
by the qualified engineer, but at least during the accep-
tance testing, the brake shall demonstrate the ability to
produce the torque specified in the testing procedure.

[ng 3.1.2.5.3 Bull Wheel or Cable Backstop. The

ackstop shall act directly on the drive sheave assembly
or on the haul rope. When it has been determined that,
under the most adverse design loading condition, haul
rope slippage will not occur, the backstop may be lo-
cated at the return sheave assembly. However, the
backstop shall not be located at other than the drive
station unless its location will not decrease the factor
of safety of the haul rope below the minimum permis-
sible value whenever the backstop is statically engaged.

Under the most unfavorable design loading condi-
tion, the backstop shall automatically prevent reverse
rotation of the lift for more than 3 feet (0.9 meter).

A qualified engineer shall furnish a written proce-
dure for testing. Performance of the backstop device
shall be demonstrated during the load test (see
3.L112.2(5)).

‘6)6’9(” 3.1.2.5.4 Drive Train Backstop. This back-

7smp can be located at any point in the drive train so
that there is no clutch, or similar device, between the
buackstop and the drive sheave, and shall be rated for
the maximum design load.

Under the most unfavorable design loading condi-
tion, the backstop shall automatically prevent reverse
rotation of the lift before the drive bull wheel reverses
1 degree based on the theoretical reduction ratio (the
gear backlash motion shall not be included in the |
degree limit).

A qualified engineer shall furnish a written proce-
dure for testing.

3.1.2.6 Location of Machinery
3.1.2.6.1 General. Moving machine parts that
normally may be in reach of personnel shall be fitted
with safety guards conforming to American National
Standard Safety Standard for Mechanical Power Trans-
mission Apparatus, ANSI B15.1-1972.

Protection against static electricity shall be provided.

Fire-fighting device(s) shall be available.

3.1.2.6.2 Machinery Not Housed in a Ma-
chine Room. Provisions shall be made to keep the pub-
lic away trom the machinery. All power units, all com-
ponents of the drive train. and all satety devices, such
as backstops. brukes, relays, and the like shzll be pro-



tected from the weather.

3.1.2.6.3 Machinery Housed in a Machine
Room. The machine room shall be well-ventilated. It
shall have a permanently installed lighting system, ade-
quate for proper machinery maintenance and safety of
operating personnel. The arrangement shall permit
proper maintenance. A door with a suitable lock shall
be provided, and the design shall keep the public away
from the machinery. When a passageway is provided
between machines or machinery and walls, a minimum
passageway width of 18 inches (46 cm) shall be main-
tained. Means shall be provided to heat the machine
room unless the designer or manufacturer certifies in
writing that the drive machinery is rated for operation
in an unheated room.

3.1.2.7 Sheaves in Terminals and Stations

3.1.2.7.1 General. All sheaves, including their
mountings and frames, shall be designed to withstand
static and dynamic loads. Sheave bearings and mount-
ings shall be selected, designed, and installed in accor-
dance with the recommendations of the manufacturers
of the bearings.

When unlined sheave grooves are used for wire rope,

they should be V-shaped and shall have rounded bot-
toms with a radius equal to approximately 55% of the
rope diameter.

When lined sheave grooves are used, the allowable
bearing pressures of the liner material shall not be ex-
ceeded.

61/1%‘[76693.1.2.7.2 Haul Rope Terminal Sheaves (Bull

(999

1eels and Deflection Sheaves). Haul rope terminal
sheave frames shall be designed to retain the rope in
the event of the failure of the sheave, shaft, or mount-
ing. In instances where the sheave is cantilevered, the
design working stresses shall be not more than 60% of
those otherwise allowable.

The minimum diameter of terminal sheaves shall be
72 times the nominal diameter of the haul rope. The
sheave assembly shall be designed to retain the haul
rope in the event of a deropement from the sheave.

A flange extension of 1-1/2 times the rope diameter
(measured trom the bottom of the rope groove) shall
be deemed adequate for retention.

Haul rope terminal sheaves that act as driving, brak-
ing, or holding sheaves shall be so designed that the
haul rope does not slip in the sheave groove. The de-
sign coefticient of triction for a particular sheave liner
shall not exceed the following values:

Coefficient

Sheave Liner of Friction
Steel or cast iron grooves 0.070
Leather 0.150
Rubber, neoprene, or others 0.205
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Table 3-2
Minimum Diameters for Counterweight
Rope Sheaves and Sheaves Not
Specifically Covered Elsewhere in This Standard

Sheave Diameter

Rope Type Condition A Condition B Condition C
6X7 72d 42 24d
6X19 45d 30d 20d
6 X 37 27d 184 124

NOTE: d equals the nominal rope diameter.

3.1.2.7.3 Counterweight Rope Sheaves and
Sheaves Not Specifically Covered Elsewhere in This
Standard. The minimum diameters for these sheaves
shall be as indicated in Table 3-2.

Condition A is applicable where rope bending
around sheaves is of major importance. This condition
shall be used as a minimum design criterion for track
cable counterweight ropes.

Condition B is applicable where rope bending
around sheaves is important, but some sacrifice in
rope life is acceptable to achieve reduction in weight,
economy in design, etc.

Condition C is applicable to sheaves that should
not rotate due to any tension sheave movement but
should rotate only due to counterweight adjustment.

In the case of a locked coil track cable passing over
a sheave or roller chain and connected directly to a
counterweight, the radius of curvature of the sheave
or the roller chain shall be not less than 100 times
the cable diameter or 1200 times the greater dimen-
sion of the cross section of the largest wire of the
cable, whichever is greater.

Provisions shall be made to assure that all counter-
weight sheaves rotate freely.

3.1.2.7.4 Haul Rope Line Sheaves. The re-
quirements of 3.1.3.3 are applicable to haul rope line
sheaves used in terminals and stations. with the follow-
ing exceptions:

(1) Sheaves that carry no load other than the
weight of the rope and carriers

(2) Sheaves that are located in such a way that the
weight of carriers is either wholly or partially sup-
ported on tracks or by other means

(3) Sheaves that are located in such a way that car-
riers attached to the cable are not passing onto the
sheaves

In such cases, the design shall be modified to meet
the requirements of the particular installation.

3.1.2.8 Tension Sheave Carriages. The available
travel of the tension sheave and carriage shall be ade-
quate for the maximum limits of motion under normal
operation.
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3.1.2.8.1 Rigid Mounted Carriages. The
sheave carriage shall be supported from the ground
by a rigid structure. The mounting that travels under
the action of the counterweight shall be supported on
rigid, straight rails by means of wheels. Torsional loads
due to driving torque, braking torque, or reactions of
a backstop shall be considered, and the structure and
carriage shall adequately transmit these loads to the
foundations.

3.1.2.8.2 Mechanical Stops for Rigid Mounted
Carriages. Mechanical stops shall be provided to pre-
vent overtravel of the carriage and the tension sheave.
These stops and the terminal structure shall be de-
signed to resist, at normal design stresses, an unbalanced
horizontal force on the bull wheel applied in the direc-
tion of the opposite terminal and equal in magnitude
to 30% of the counterweight reaction on the bull
wheel.

3.1.2.9 Counterweight and Tensioning Systems

3.1.2.9.1 Counterweights. Counterweights
or other suitable devices shall be provided to determine
and regulate the tension of all haul ropes. Counter-
weights, when used, shall be arranged to move freely
up and down. Enclosures for counterweights shall be
provided where necessary to prevent snow or ice from
accumulating under and around the counterweights
and interfering with their free movement. When a
counterweight is contained in a structural frame,
guides shall be provided to protect the frame and to
ensure free movement of the counterweight. Where
snow enclosures are not required, guardrails or enclo-
sures shall be provided to prevent unauthorized per-
sons from coming in contact with or passing under
counterweights. :

The counterweight, or other suitable device, shall
have sufficient travel to take care of all normal op-
erating changes in loading and temperature. Counter-
weights, if used, shall determine and regulate the ten-
sion during all operating periods. Where counterweights
or other devices are used for track cables, the same
provisions shall apply.

Friction and other forces developed in the tension
system composed of the movable carriage, counter-
weight sheaves, reeving, and guide system shall be
included in calculating haul rope tension for all condi-
tions of loading. Carriage and counterweight move-
ment shall be evident in normal operation or the re-
sistance to movement shall be measured and its magni-
tude approved by the engineer responsible for design.

5[\4 {735 3.1.2.9.2 Counterweight Ropes. Counter-

weight ropes shall have a minimum factor of safety
of 6, when new. The factor of safety is equal to the
nominal breaking strength of the rope (see 7.1.3)
divided by the maximum static design tension. On
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arrangements involving rope reeving, the maximum de-
sign static tension with sheave friction taken into ac-
count shall be the basis for determining factor of safety.

Counterweight ropes shall be adjusted to that the
counterweight will reach the end of its travel before
the attached tension sheave carriage comes within 6
inches (15 cm) of the end of its travel.

See 7.3 for additional requirements.

ch11988 3.1.2.9.3 Counterweight Winches. Winches

that are used for counterweight system take-up and re-
main a permanent part of the system shall have a fac-
tor of safety of 6 against their ultimate capacity. They
shall have a positive lock against release. Where this fac-
tor of safety cannot be established by manufacturer’s
endorsement, a safety device shall be installed on the
counterweight rope ahead of the winch that will keep
the tensioning system intact in the event of failure or
release of the winch. ,

3.1.2.10 Anchoring Devices. All anchoring end
connections shall be above finished grade. Any portion
of an anchorage below ground shall be protected
against loss of strength due to corrosion. The diameter
of a drum for track cable anchorage shall be not less
than 65 times the cable diameter or 600 times the
greatest cross-sectional dimension of the outside wire
diameter; cable shall be secured with a minimum of
three wraps on the bollard and two clamps (see
3.1.2.7.3).

Sections ot ropes bent around thimbles, sheaves, or
other anchorage devices not meeting the minimum
diameters specified by Condition Cin 3.1.2.7.3, or
permanently deformed or damaged sections, shall not be
relocated or reused as a part of the section under load.

Wire ropes or strands. and their connections, used to
anchor, tension, or otherwise secure terminal struc-
tures, shall be designed with a minimum factor of safe-
ty of 6. Where adjusting devices are used in the arrange-
ment, the devices shall be capable of being securely
locked or removed during operation.

3.1.2.11 Manual and Automatic Stops. All stop
circuits and switches shall contform to the require-
ments of 3.2.1.7.
3.1.2.11.1 Manual Stop Devices. Manual stop
devices that will stop the prime mover and apply the
service brake shall be installed in all attendants® and

* operators’ stations, in machine rooms, and out-of-

doors in proximity to all loading and unloading areas.
All manual stop devices shall be conspicuously and
permanently marked.
41980 3.1.2.11.2 Automatic Stop Devices. The fol-
lZwing automatic stop devices shall be installed:

(1) A device(s) that will stop the litt in the event
a carrier grip does not engage the haul rope properly
at every grip attachment point.



(2) A device(s) that will stop the lift in the event
a carrier does not disengage the haul rope properly
at every grip disengaging point. This device shall actu-
ate both the service brake and the emergency brake.

(3) A device(s) that will stop the lift before any
counterweight, other tensioning device or tension
sheave carriage reaches either end of its travel or when
the tensioning system exceeds its range of normal op-
erating travel. When pneumatic or hydraulic tensioning
systems are used, pressure sensing devices shall also be
incorporated that will stop the lift system in case the
operating pressure goes outside the design pressure
range. Such pressure sensing devices shall be located
close to the actual tensioning device. It shall not be *
possible to isolate the pressure sensor from the actual
tensioning device.

3.1.3 Line Structures
3.1.3.1 Towers. The design of the tower struc-
ture and foundation shall be in accordance with the re-
quirements of 3.1.1.6. When guyed towers are used and
guys intersect the ground within or near ski runs, the
guys shall be marked for visibility, preferably with
boards painted with black and yellow stripes.

Means shall be provided for ready access from the
ground to all tower tops. This requirement will be ful-
filled if the tower structure is safe to climb. Otherwise,
means such as permanent ladders or light, portable lad-
ders shall be provided. The latter, if used, shall be in at
least sufficient quantity to he available at each point
where attendants are stationed.

Towers shall be identified with successive numbers
clearly visible when looking up the lift line.

Where towers are designed to permit variations in
rope height, sheave unit supports shall be guided and
attached so as to prevent misalignment by rotation dur-
ing normal operation.

3.1.3.2 Guards and Clearances. All towers shall
be equipped with guards to prevent contact of any
parts of the carriers with a tower structure or tower
machinery and to maintain minimum clearance be-
tween carriers and tower structures; however, such
guards or minimum clearance shall not be required if
contact does not occur when the carrier is swung
laterally 15 degrees from the vertical position. Mini-
mum clearance is specified in the following paragraph.

A carrier shall be capable of swinging 8 degrees
laterally before engaging a guard or encroaching upon
the following minimum clearance with a tower struc-
ture:

(1) On detachable chair lifts: 12 inches (30 cm)
between the innermost point on chair structure and
the tower clearance line or surface.

(2) On gondola litts with open windows on the
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tower side: 18 inches (46 cm) between the innermost
point of cabin and the tower clearance line or surface.

Guards may be placed to limit the swing of carriers
between 8 and 15 degrees as required to maintain the
above clearance.

Guards shall be shaped and located so that a 30-
degree lateral swing from vertical shall not place any
part of the loaded or empty carrier on the inner side
of the guard. Guard configuration shall provide for re-
versal of carrier travel direction during testing or other
special operating conditions and shall preclude en-
tanglement when a carrier is swung laterally 15 degrees.

On all towers, with or without guards, when a car-
rier is swung longitudinally by 15 degrees, there shall be
no contact between any obstruction and any part of
the carrier.

3.1.3.2.1 Special Requirements for Chair
Lifts Used for Skiing. The following clearance require-
ments shall be met to prevent entanglement of skis
with tower structure, Clearance is here defined to mean
the distance between inner limit of passenger seat and
clearance line or surface of tower.

With the chair swinging in laterally 10 degrees from
the vertical position, or to the limit permitted by the
guards, if any, if clearance is less than 24 inches (61 ¢m)
from any open frame tower or 18 inches (46 ¢cm) from
any closed tubular tower, tip deflectors shall be pro-
vided on cach side where passengers wearing skis are
allowed, to keep the skis from being caught in the
structure. Such deflectors shall be at least 72 inches
(183 c¢m) in height, extending 36 inches (91 ¢m)
above and 36 inches (91 ¢cm) below average foot level.

3.1.3.2.2 Clearances and Designation of
Tubular Towers. A tubular tower with permanent
ladder rungs shall be considered as an open-frame
tower, unless it can be demonstrated that ski tips
cannot be caught in the ladder, in which case the tower
may be considered as a closed-tubular tower.
3.1.3.3 Haul Rope Sheaves and Mounts

NOTE: The requirements in 3.1.3.3 and 3.1.3.3.1 through
3.1.3.3.3 apply generally to sheaves that support or hold down
the haul rope at towers on a monocable system. but where ap-
plicable shall also apply to the haul rope of a bicable system.
These requirements shall apply to both sides of each aerial lift.

The diameter of a haul rope sheave shall be not less
than 10 times the nominal diameter of the haul rope
for metallic sheaves or 8 times for sheaves with
elastomer treads.

3.1.3.3.1 Maximum Allowable Sheave Load.
The maximum allowable load per sheave should be de-
termined by the lift designer.

3.1.3.3.2 Sheave and Sheave Unit Design.
Sheave flanges shall be as deep as possible considering
other features of the system. At the same time, rope

33



AMERICAN NATIONAL STANDARD B77.1-1982

grips shall be designed in relation to the sheave groove
50 as not to contact sheave flanges during normal op-
erations, taking into consideration the anticipated
amount of wear of the sheave liner groove. Grips shall
be allowed to contact sheave flanges adjacent to the
haul rope when the carrier swings, provided that this is
considered in the design of grips and sheaves. Further-
more, rope grips, sheave flanges, and hanger guides
shall be designed so that hangers cannot be caught
behind guides, and so that ropes and grips cannot

be deroped from sheaves if the carrier is swinging
within design limits as it approaches or passes the
tower.

Suitable guards of sufficient strength to resist the
lateral forces caused by deropement shall be installed
to prevent the rope from falling into a dangerous po-
sition within the tower structure.

Construction of the entire sheave unit shall be
such that the rope cannot become entangled in the
sheave unit in the event the rope leaves the sheave
toward the outside.

On each sheave unit, rope-catching devices shall be
installed to prevent the rope from moving excessively
in the direction of the load on the sheave unit in the
event of deropement. These devices shall be located
less than one half the diameter of the sheaves from the
normal operating position of the rope and shall extend
a minimum of two rope diameters beyond the sheave
flange. They shall be designed to permit the passage
of the rope and grips after deropement.

On cach sheave unit, suitable deropement switch
devices shall be installed and maintained that will
stop the lift in case of deropement. ‘

If the gage of the haul rope system is varied at any
point along the line, the horizontal departure at any
one tower shall be provided for in the design so that

deropement cannot occur by virtue of such a departure.

Sheave mounts or mounting frames shall be de-
signed to be adjustable, allowing the sheave units to
be aligned and held in the plane of the rope.

See also 3.1.1.4-3.1.1.4.7 for effect of tower height
and location on sheave units.

3.1.3.3.3 Haul Rope Retention. Provisions
shall be made to retain the haul rope in the line sheave
groove under all anticipated conditions of loading.
This criterion will be met if any of the following con-
ditions is fulfilled:

(1) Condition A: Under the most adverse design
loading conditions (excluding dynamic effects), the
minimum load of the haul rope on a group of support
sheaves at a tower shall be not less than the largest
of the following values: 100 pounds (45 kg) per
sheave: or 300 pounds (136 kg) per tower group;
or a value in pounds equal to two-thirds the sum of the
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adjacent span lengths expressed in feet of slope length
(a value in kilograms equal to the sum of the adjacent
span lengths expressed in meters of slope length).

When cable elevation at the tower in question lies
below a straight line joining cable elevations at the
adjacent tower, the haul rope shall not leave the group
of sheaves under either of the following conditions:

(a) When the haul rope tension is 1.5 times its
maximum design value at the point, using no carriers
in adjacent spans.

(b) When a rope is under tension of the counter-
weight alone (bare rope) or with any arrangement or
number of empty carriers on the line.

The minimum load of the haul rope on a group of
hold-down sheaves at a tower under the most adverse
loading conditions shall be not less than the larger of
the following values: a value in pounds equal to the
dead plus live load of the carrier; or a value in pounds
equal to the sum of the adjacent span lengths expressed
in feet of slope length (a value in kilograms equal to
1.5 the sum of the adjacent span lengths expressed in
meters of slope length). In no case shall this load be
less than 225 pounds (102 kg) per passenger.

(2) Condition B: Combination sheave units that
incorporate support and hold-down sheaves shall be
designed with the retaining sheaves always in contact
with the haul rope. When retaining sheaves are mounted
to deflect, to allow passage of a carrier grip. such de-
flection shall not occur until the sheave is loaded to
one-half of the maximum design sheave loading. The
retaining sheaves shall have the same maximum de-
sign loading as the other support or hold-down sheaves
on the tower. If the design satisfies loading require-
ments in Condition A, nothing in 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 or depressed
on tracks or by other means, in lieu of retaining the
haul rope in the sheave groove, the following design
criteria shall be fulfilled without exceeding the maxi-
mum allowable loads.

Under the most adverse loading conditions, the load
of the carrier onto the track when fully engaged shall
be not less than the largest of the following values:
450 pounds (205 kg): or the design gross load per car-
rier; or a value in pounds equal to two-thirds of the
sum of the adjacent span lengths expressed in feet of
slope length (a value in kilograms equal to the sum of
the adjacent span lengths expressed in meters ot slope
length).

The carrier shall not leave the track it the design
cable tension is increased by 507F or decreased by 337,
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3.1.3.4 Track Cable Saddles and Mounts (Bi-
cable Systems). The radius of a track cable saddle shall
be determined by the one of the following criteria that
requires the largest radius:

(1) That it be large enough to minimize bending
stresses in the cable. In any event, the radius shall be
equal to at least 1200 times the largest dimension of
the outer wire of the cable.

(2) That it be large enough to provide smooth
transition of the carrier trucks from span to span.

(3) That it be large enough to reduce the bearing
pressure to a value that will permit proper lubrication
of the cable to facilitate sliding in the saddle groove.

(4) That it be large enough so that the radial accel-
eration of the carrier is not greater than 6.7 feet (2.0
meters) per second squared calculated as follows:

V2/R is not greater than 6.7 feet (2.0 meters) per
second squared

where
V = Carrier speed in feet per second
R = Radius of shoe in feet

The minimum pressure on the saddle shoes shall be
not less than 1.5 times the pressure required to hold
the rope in contact with the shoes when a wind force
of 6 pounds per square foot (287 newtons per square
meter) is applicd upwards on the rope, parallel to the
reaction on the tower.

The saddle 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 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.

If the gage of the lift is varied at any point along the
line, horizontal departure at any one tower shall be
kept to a minimum to avoid derailment of the carrier
trucks as they pass over the saddle.

See also 3.1.1.4-3.1.1.4.7 for the effect of height
and location of towers on saddles.

3.1.4 Line Equipment

3.1.4.1 Haul Rope. See Section 7 for basic wire
rope design and installation requirements.

[,.ﬁ (18> 3.1.4.1.1 Factor of Safety. Haul ropes shall

have a minimum static factor of safety of S, when

new. Static factor of safety is equal to the nominal

breaking strength (sce 7.1.3) divided by the computed

maximum tension caused by design loads, including the

effects of friction, but excluding dynamic loads, in

the section of rope that is most highly stressed.
3.1.4.1.2 Factor of Safety for Spliced Haul

Rope with an Independent Wire Rope Center. Where

a spliced haul rope with an independent wire rope center
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is used. the nominal strength of an equivalent wire
rope with a fiber core shall be used.
3.1.4.2 Track Cable. See Section 7 for basic re-

quirements for all track cables. Track cables consisting
of one strand made up entirely of round wires (com-
monly called “Smooth Coil Track Strand’) shall not be
permitted. Wire rope, if used as track cables, shall have
an independent wire rope or strand center.

3.1.4.2.1 Factor of Safety. Track cables shall
have a minimum static factor of safety of 3 and a mini-
mum dynamic factor of safety of 2.5, when new.

3.1.4.2.2 Track Strand Installation. Track
strand is easily damaged. The designer of the lift shall
provide detailed information concerning handling and
installation of the track strand. These instructions shall
be consistent with the track strand manufacturer’s
recommendations. Any handling after installation
shall be in accordance with this advice.

3.1.4.3 Haul Rope Grip

3.1.4.3.1 General. The rope grip shall be of
a type that has been proved to give satistactory service
by the industry. The manufacturer shall permanently
affix a unit identification and size marking to each
grip. Each grip shall be nondestructively tested before
public use.

The rope grip shall be designed to pass smoothly
over and under line sheaves that have tlanges ot ade-
quate depth to discourage the haul rope trom leaving
the sheaves.

The design shall incorporate provisions to accom-
modate a 1077 reduction in haul rope diameter. The
designer’s instructions shall provide details tor the
proper initial setting of the grip and a method to assure
an operator or inspector that the grip has not reached
an operational limit of the clamping components.

3.1.4.3.2 Slippage. The rope grip shall be de-
signed and maintained during use so as to resist a force
that tends to slide it along the haul rope. that is. a
minimum of 3 times the force required to move a car-
rier along a properly lubricated haul rope at its steepest
incline, under the most adverse conditions of carrier
loading. The grip shall automatically adjust to main-
tain this gripping force with a 3% reduction in haul
rope diameter.

The grip designer shall specify the proper zrip in-
stallation and testing procedures, and, for clamping
type grips, the minimum force below which the grip
should not slip on the rope and a maximum torce
above which the grip should slip on the rope.

(4363.1 4.3.3 Strength. The strength of the grip
sHall be based on the following criteria:

(1) A tactor of safety of 6 shall exist in all parts of
the grip wherein stress is proportional to the dead and
live load ot the carrier. This factor of satety is detined
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as follows: With the grip in its operating position (grip-
ping the rope or equivalent), a downward load, equal
10 the dead load of the carrier plus 6 times the design
live load, shall not cause any part of the grip to fail.

(Z) Those parts whose stress is not changed by ap-
plication of live load shall be designed on the basis
of an allowable stress of not more than the yield point
divided by 3.0. In the design of springs, where used,
the allowable stress may be increased if load tests are
conducted by an approved testing laboratory to pro-
vide assurances that the fatigue life of the actual spring
is more than ample for the various applied loads.

(3) For stresses caused by lateral loading, such as

centrifugal force, the provisions of 3.1.4.6.2 shall apply.

(4) The material of which the grip is made shall be
selected or selected and treated to obtain optimum
impact resistance.

(5) Special attention shall be paid to fatigue con-
siderations. A grip that has not been proved in service
should be subjected to fatigue tests.

(6) Grips made up of cast parts shall be proof-loaded
with forces equal to the gripping force and 3 times
dead plus live load.

By inspection, canlicmation shall e oblzined that
the grip and its parts meet the foregoing criteria.

3.1.4.3.4 Maximum Loads. The maximum
totq] vertical load on a single grip shall not exceed
/14 of the minimum tension in the haul rope.

Where two grips are used for a single carrier, the
foregoing requirement may be applied to each grip,
provided that:

(1) The two grips are independent of each other
(that is, articulated in such a manner that they are
independently loaded)

(2) The clear length of haul rope between the two
8rips equals or exceeds one-half rope lay

3.1.4.3.5 Positive Attachment. A detachable
grip shall be designed and constructed in such a man-
ner that it grips the haul rope positively without dam-
aging the haul rope and in such a manner that it cannot
become accidentally uncoupled, even by rope vibra-
tions,

Provision sfiaff be made (o precfude a grip atcach-
ing to the haul rope at the splice unless the designer
stipulates that the grip will function properly at that
point and gives maximum and minimum permissible
rope diameter variations through the splice length
including the point of strand tucks.

6141 M% 3.1.4.3.6 Incorrect Attachment. At each
carrier launching position (any area where a grip is
designed to attach to the haul rope), devices shall be
instyiled that will stop the lift if any grip incorrectly
dttaches to the haul rope (see 3.1.2.11.2(1)).

r
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Upon clamping to the haul rope or haul-carrying
rope, the carrier velocity and rope speed shall not
vary sufficiently to introduce unduly either passenger
discomfort or mechanical wear.

3.1.4.4 Track Cable Truck Wheefs (Bicable
Systems). On bicable systems, the weight of the loaded
carrier and haulage rope reactions shall be distributed
to carriage wheels, so that the load on any wheel shall
not exceed that recommended for the track cable or
the wheel liner material for wheel diameter selected.
In no event shall the load per wheel exceed 1/80 of
the minimum design tension in the track cable when
track strand is used with unlined sheaves or 1/60 with
resilient liner material. If wire rope is used as a track
cable, the load per wheel shall not exceed 1/40 of the
minimum design tension in the track cable.

The carriage shall be equipped with a device that
will, as far as possible, hold the carriage on the track
tope should the wheels derail. In areas where icing
conditions may exist, the carriage shall be equipped
with ice scraping devices that cannot contact the
track cable under normal anticipated operating con-
ditions.

3.1.4.5 Carriers for Detachable Gondola Lifts.

The carrier and all components shall be designed by
qQualified engineers in accordance with accepted
Practices of design. If the design has not had prior
successful use for passenger transportation, its ade-
quacy shall be verified by test loadings, trial opera-
tions, and tests under repeated loadings.

3.1.4.5.1 Hanger. The hanger shall be secure-
ly attached to the track cable trucks or haul rope grip
and to the cabin in such a manner that it cannot work
loose.

The hanger shall be of sufficient vertical length
that, under the worst condition of longitudinal swing,
the top of the cabin cannot strike the haul rope, the
track cables, or the bottom of a tower saddle. In any
event, the carrier shall be able to swing longitudinally
Without interference to an angle of 15 degrees from the
Vertical at the most adverse locations.

Sway dampers designed to reduce the longitudinal
sway of the carrier shall be used if recommended by
the lift designer. Where used. they shall operate smooth-
ly and without danger of deropement of the track cable
trucks or the haul rope.

3.1.4.5.2 Gondola. Fully enclosed passenger

Cabins shall be ventilated. They shall be equipped with
doors that fill the entire entrance opening. Each door
shall be provided with a lock located in such a manner
that it can be unlocked only by authorized persons
Or by automatic means.

All windows shall be of shatterproot material.

Meuns of emergency evacuation of passengers shall
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be provided. For cabins having a capacity of more than
six passengers, the evacuation equipment shall be lo-
cated in the carrier.

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

(1) Each carrier having a capacity of seven or more
passengers shall be served by a conductor. If passengers
are to remain standing, floor space of 2.5 square feet
(0.23 square meter) per person shall be available; the
width of cabin seats shall be at least 18 inches (46 cm)
per person.

(2) All carriers shall be clearly identified with num-
bers located on each end of each carrier.

(3) Semiopen carriers shall meet applicable require-
ments for enclosed gondolas and open chairs.

3.1.4.6 Carriers for Detachable Chair Lifts

3.1.4.6.1 Vertical Loads. With respect to
vertical loads, chair lift carriers shall be designed to
support a vertical load 4 times the design load without
permanent deformations of the assembly or com-
ponent parts.

3.1.4.6.2 Horizontal Loads. With respect to
horizontal loads. such as centrifugal loads that stress
the hangers as they pass around terminals, the parts
of the assembly, including hangers and grips, shall be
designed with a factor of safety of 3.6 with respect to
the yield point of the material(s). For this purpose,
the applied load 1s to be taken as the computed force
considered as a static load.

{786 3.1.4.6.3 Identification. All carriers shall be
clearly identified with successive numbers visible to
the operator and attendant.

3.1.4.6.4 Chair Safety Details. Each chair
shall be equipped with a railing at each side, to a height
of not less than 4 inches (10 ¢m) above the seat for a
distance of not less than 12 inches (30 ¢cm) from the
back of the seat.

For summer operation, each chair shall be equipped
with a restraining device that will not open under for-
ward pressure.
3.1.4.6.5 Hanger Testing. The designer or
manufacturer shall identify for the owner hanger com-
ponents and critical parts that require testing and de-
velop criteria for testing these parts (see 3.3.4.3).

3.1.5 Provisions for Operating Personnel. Operator
and attendant stations shall be located to provide visual
surveillance of the line and station. When enclosed,
they shall be heated. ventilated, and lighted as re-
quired to perform the function of the station. They
shall contain, inside the station when enclosed: (1) the
communications and controls required of the station;
(2) the operating instructions and emergency proce-
dures; and (3) a tire extinguisher. This does not pre-
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clude additional communications and controls located
outside the enclosed station. All enclosed stations shall
be locked to prevent unauthorized entry.

The operator shall be located where he/she can ob-
serve the lift in operation. All primary lift controls and
communications shall be immediately available to him/
her. Loading and unloading areas shall have lift-stop-
ping devices located convenient to the attendants as-
signed to those areas.

3.1.6 Operational and Maintenance Manuals

3.1.6.1 Operational Manual. The designer of
each lift shall prepare an operational manual for use
with each installation. The manual shall describe the
function and operation of the components and provide
instructions for the correct usage of the installation.

3.1.6.2 Maintenance Manual. The designer of
each lift shall prepare a maintenance manual for each
installation. The manual shall describe recommended
maintenance procedures, including:

(1) Types of lubricants required and frequency of
application

(2) Definitions and measurements to determine
excessive wear

(3) Recommended frequency of service to specific
components

3.2 Electrical Design and Installation
3.2.1 General Design and Installation Testing. Prior

to operation of newly installed tramways or after any
modification thereafter of the electrical system, the
electrical system shall be tested and shown to meet the
requirements of this standard and the test results shall
be recorded. Design of all electronic controls and drives
shall consider minimum sensitivity to electrical noise
and electrical emissions, such as noise spikes from
power lines and lightning, radio transmitters, thyristors
(SCR), or solenoid or relay noise at levels and frequen-
cies that could initiate loss of control.

3.2.1.1 Applicable Codes. All electrical systems
shall comply with American National Standard Na-
tional Electrical Code, ANSI/NFPA 70-1981 and
American National Standard National Electrical Safe-
ty Code, ANSI C2-1981.

3.2.1.2 Location. All electrical power transmis-
sion wiring located near or proposed to cross over
tramways shall comply with the applicable require-
ments of ANSI C2-1981.

3.2.1.3 Protection. All transformer stations and
other high voltage electrical equipment shall be marked
with conspicuous warning signs and shall be protected
$0 as to prevent unauthorized persons from entering
the area or coming in contact with any portion of the
equipment or wiring. All power equipment shall be
protected against overloads by circuit breakers or fuses.
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3.2.1.4 Voltage Limitations for Overhead Cir-
cuits. Signal, communication, and control circuits may
be supported between the towers that support the
tramway. Voltage on overhead or exposed circuits shall
be limited to 50 volts with the exception of the inter-
mittent ring-down circuits for telephone systems.
3.2.1.5 Wiring. All wiring shall be in accordance
with the designer’s specifications and applicable codes.
3.2.1.5.1 Control Wiring Classification. All
control wiring shall be Class 1 in accordance with
Article 725 Parts A and B of ANSI/NFPA 70-1981.
3.2.1.5.2 Communication Wiring. All com-
munication wiring and systems are excluded from the
requirements in Article 725-5 of ANSI/NFPA 70-1981.
3.2.1.5.3 Insulation. All control wiring is
excepted from the requirements of Article 725-16
of ANSI/NFPA 70-1981. The designer shall specify
conductor size, type, and insulation suitable for the
electrical and mechanical requirements of the applica-
tion.
3.2.1.5.4 Exterior Lighting and Snowmaking
Circuits. All ungrounded exterior lighting and snow-
making circuits, mounted on or within 60 feet (18
meters) of the tramway centerline, shall be ground
fault protected.
3.2.1.6 Grounding
3.2.1.6.1 Structures. All metallic structures
shall be connected to a common conductor. Electrical
continuity of all metal parts of the structures shall be
assured by mechanical connection.
3.2.1.6.2 Drive Terminal Structure. The drive
terminal structure shall have one point referred to as a
ground point, as defined in ANSI/NFPA 70-1981. All
direct-current and alternating-current electrical systems
shall be referenced to this point. If an electrical prime
mover is used, the electric service grounding electrode
conductor shall terminate at this point. Under the
worst case conditions, the resistance from the ground
point to any grounded point within the tramway sys-
tem shall not exceed 50 ohms. The grounding system
for the tramway shall not be used as a grounding sys-
tem for any other system not related to the tramway
system.

To ensure that the 50-ohm grounding requirement
is met under all conditions of soil, moisture, tempera-
ture, and circulating ground and air currents, all
terminals and line structures shall be bonded together
with a bonding conductor.

3.2.1.6.3 Haul Rope Grounding. Grounding
sheaves or equivalent means shall be provided at one
location for the purpose of grounding track cables and
haul ropes, as applicable, for static clectrical discharge.
For the haul rope on reversible tramways, bicable aerial
systems or monocable systems with an isolated or in-
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sulated haul rope incorporated in the operating cir-
cuitry, no means of grounding are required.
3.2.1.6.4 Lightning Protection. If lightning

protection is provided, it shall follow the American Na-
tional Standard Lightning Protection Code, ANSI/
NFPA 78-1980.

3.2.1.7 Operating Control Circuits. If, for any
reason, the operator has lost control of the tramway
while using the normal or operating control circuitry,
the control circuitry shall be designed to allow the at-
tendant/operator to stop the tramway with the emer-
gency stop circuit. Any one of the following six condi-
tions shall be considered a loss of control of a tramway:

(1) Tramway will not slow down when given the
command to do so

(2) Tramway will not stop when given the command
to do so

(3) Tramway overspeeds beyond control settings
and/or maximum design speed

(4) Tramway accelerates faster than normal design
acceleration

(5) Tramway self-starts or self-accelerates without
the command to do so

(6) Tramway reverses direction unintentionally and
without the command to do so

Control circuits shall not have anything across or
parallel with the contacts of switches, relays, or safety
devices including solid state devices monitoring the
circuits or devices, unless it can be shown that any
failure mode of the device placed across the switch
does not defeat the purpose of the switch.

Each control circuit shall be tested for circuit in-
tegrity at its most remote terminal on a daily basis. An
inadvertent ground or power failure shall stop the
tramway.

3.2.1.7.1 Emergency Stop Circuit. All tram-
way control systems shall include a normally energized
electrical circuit, that, when interrupted, effects an
emergency stop (see 1.4.20.1). The emergency stop
shall have priority over all other control stops or com-
mands. This circuit shall include a manual stop device
at each attendant/operator station in close proximity
to loading and unloading areas, main control panel,
and machine room. These emergency stop switches
shall be red.

When there is only one stop circuit, it shall be
classified as the emergency stop circuit.

3.2.1.7.2 Normal Stop Circuit. All tramway
systems shall include a normally energized electrical
circuit that, when interrupted, effects a normal stop
(see 1.4.20.2).

3.2.1.7.3 Operating Circuitry. All tramway
systems shall contain a normally de-energized circuit
that, when energized, causes the system to start, ac-



celerate to and run at designated speeds and, when
de-energized, causes the system to stop.

All start/run and speed control switches shall be
conspicuously and permanently marked with the prop-
er function.

All stop switches shall be of the manually reset type
and be positively opened mechanically and their
opemng shall not be dependent upon springs.
dq? ,49 .2.1.7.4 Bypass Circuits. Bypass circuits may

be'installed for emergency conditions. Controls to by-
pass any portion of the operating control circuitry shall
be locked and may be operated only by the tramway
supervisor or his/her designated representative. Opera-
tion of the bypass shall require the physical effort of
the person activating it to maintain the bypass condi-
tion (momentary contacts).

Bypass circuits shall be provided with a warning
light to clearly indicate the bypass circuit is in use.

The tramway shall be maintained under close visual
surveillance when the safety circuits are bypassed.
3.2.1.8 Electrical Prime Mover and Power Circuits

d\;’ /468 3.2.1.8.1 Electrical Prime Mover. All tram-

way systems equipped with electrical prime movers
(electrical motors) shall have phase loss protection on
all power phases.

3.2.1.8.2 DC (Direct Current)-Powered Drives.
All DC clectronic speed regulated drives and DC-pow-
ered clectric motors shall shut down in the event of:

(1) Ficld loss

(2) Speed feedback loss

(3) Overspeed

(4) Overcurrent

(5) SCR misfiring

3.2.2 Night Lighting. For nighttime operation, op~
erating tramways shall be provided with lighting facil-
ities. Lighting shall be provided at loading and dis-
charge areas.

3.2.2.1 Hlumination. Lights shall be located in a
manner to provide generally uniform illumination.

3.2.2.2 Types. Lamps shall be of a type suitable
and rated for minimum temperatures of the location.
Fixtures shall be designed to maintain proper lamp
operating characteristics.

3.2.2.3 Location. Lights shall be mounted on
substantial poles or standards. Tramway tower and
terminal structures may be used for supporting lights
subject to the following requirements:

(1) Approval shall be obtained from a qualified en-
gineer.

(2) The service conductors to each tramway tower
or terminal structure shall be underground or in rigid
raceways. No wiring shall be supported between towers
and no open wiring shall pass over or under the tram-
way line.,
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(3) A separate enclosed disconnect or circuit break-
er shall be required for each tower or terminal struc-
ture.

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

(5) The lighting installation shall not conflict with
other requirements of this standard and shall not inter-
fere with operations of the tramway in any manner.

3.2.2.4 Emergency Lighting. Emergency lighting
shall be provided in the event of electric power failure
to permit:

(1) Regular unloading of tramway facilities

(2) Emergency evacuation of carriers

3.3 Operation and Maintenance

3.3.1 General and Personnel Safety. This subsection
covers the requirements for operation and maintenance
of detachable aerial lifts. Many requirements are listed
elsewhere in Section 3, since they also regulate installa-
tion and design. It is imperative that operating and
maintenance personnel be familiar with applicable pro-
visions of this section.

Operation and maintenance of aerial tramway
equipment can be dangerous to personnel performing
these tasks. Procedures for performing these functions
shall require precautionary measures necessary to
assure the safety of the personnel involved. Imple-
mentation of the procedures intended for the protec-
tion of the public and operating and maintenance per-
sonnel shall be the responsibility of the owner. super-
visor, and the individual worker.

Passengers and operating personnel shall be cau-
tioned or prevented, as required, from transporting
objects or materials that may encroach upon limita-
tions of carrier clearunces or design live loads.

3.3.2 Operation

3.3.2.1 Personnel. Detachable grip aerial lifts
shall be operated by trained and competent personnel,
and the owner shall be responsible for their supervi-
sion and training. One or more persons familiar with
emergency procedures shall be on the site at all times
when the facility is in regular operation. All personnel
shall practice good housekeeping, with particular em-
phasis on avoiding the development of any condition
that might contribute to personal injury. Personnel
shall comply with the operational rules and safety reg-
ulations of the specific lift.

3.3.2.1.1 Supervisors. One individual shall be

in responsible charge of all operating personnel and
attendants. This individual shall be responsible for safe
operation, and shall have the authority to deny access
to the lift to any person who in the supervisor's opinion
is not fit or competent to use the litt without danger
to that person, tv others, or to the equipment. The
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supervisor shall also have the authority to prohibit op-
eration of the lift under adverse weather or operational
conditions. Although he/she may delegate authority to
others, the supervisor has the final responsibility.
3.3.2.1.2 Operators. An operator shall be in
charge of each lift. This operator shall be trained and
experienced in normal operational and emergency pro-
cedures.
3.3.2.1.3 Attendants. An attendant shall be
assigned to particular duties under direction of the op-
erator. The attendant shall be familiar with operational
and emergency procedures pertaining to his/her assign-
ment. This training shall include instruction for ob-
servation of any potentially dangerous operational or
mechanical developments within his/her view.
3.3.2.1.4 Conductors. A conductor shall be
trained for duty in connection with enclosed carriers,
including loading and unloading procedures, communi-
cations, and the use of door locks and keys. The con-
ductor shall be familiar with load limits and applicable
safety regulations, well-versed in the use of any safety
switches under his/her control, and thoroughly drilled
in the use of emergency evacuation equipment and pro-
cedures.
3.3.2.1.5 First Aid. One or more persons
trained to administer first aid shall be available at all
times when a lift is operating and transporting pas-
sengers. There shall be ready access to tirst aid supplies
and equipment, including provisions for transporting
an injured person to an enclosed and, if required,
heated shelter.
3.3.2.2 Minimum Operating Personnel. The fol-
lowing personnel are the minimum that shall be re-
quired:
(1) An operator shall be in charge of cach aerial lift
(2) One attendant shall be on duty at each loading
area
(3) One attendant shall be on duty at each unload-
ing area
(4) A conductor shall be in each carrier having a
capacity of seven or more passengers (see 3.1.4.5.2(1)).

NOTE: An operator may serve concurrently as an operator and
an attendant at a loading or unloading area that may be adja-
cent to the operator’s station unless the duties of that area pre-
clude his/her maintaining reasonable surveillance of the entire
lift operation.

3.3.2.2.1 Exceptions. An intermediate station
used for both loading and unloading may be manned
by a single attendant at the loading area when both
the loading and unloading can be kept under surveil-
lance by the attendant.

3.3.2.2.2 Additional Requirements. Addi-
tional attendants shall be assigned to handle carners at
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terminals and stations as required by the specific de-
sign and installation.
3.3.2.3 Duties of Operating Personnel
3.3.2.3.1 Supervisor. The duties of the super-
visor shall be as follows:

(1) To determine that all lifts are operational and
that all operating personnel are trained, equipped, and
fit to perform their duties

(2) To discontinue operations on any lift due to
physical, weather, personnel, or other reasons

(3) To enforce operational, maintenance, and safety
rules

3.3.2.3.2 Operator. The duties of the opera-
tor shall be as follows:

(1) To assume responsible charge of the lift

(2) To assign and supervise all attendants on his/her
lift

(3) To maintain an operational log book as required
in3.3.5.1

(4) To advise the supervisor of any condition or oc-
currence that may adversely affect the safety of the op-
eration

3.3.2.3.3 Attendant and Conductor. The
duties of the attendant and the conductor shall be as
follows:

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

(2) To advise and assist passengers, as required

(3) To maintain surveillance of his/her area of juris-
diction

The operator shall be advised of any unusual or im-
proper occurrences. Should a condition develop in
which continued operation might endanger a passenger,
the attendant shall stop the lift immediately and advise
the operator. The operator shall also be advised of
changes in weather, ground, or snow surface conditions.

3.3.2.4 Operational Procedures. The required

operational procedures as set forth in 3.3.2.4 and
3.3.2.5 shall be supplemented by specific requirements
as specified in the designer’s operational manual (see
3.1.6.1).

3.3.2.4.1 Control of Passengers. Each lift
shall have a definite method for marshaling passengers
for safe loading and unloading. Fences and gates may
be required to implement the system.

3.3.2.4.2 Daily Preoperational Inspection.
Prior to transporting passengers. a daily inspection shall
be conducted. As a minimum, the inspection shall con-
sist of the following:

(1) A visual inspection of each terminal, station, and
the entire length of the lift

(2) Assurance that tension carriage, counterweights,
or other tensioning devices are 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 loading and unloading areas

(4) Operation of all braking systems

(5) Operation of communication systems

(6) Operation of the lift, including a visual inspec-
tion of all ropes and carriers

For those lifts having primary-power internal com-
bustion engines, the fuel quantity shall be determined
to be sufficient to conduct the anticipated period of
operation without refueling. For those installations
having auxiliary internal combustion engines, the fuel
supply shall be adequate to unload the lift. During re-
fueling, power units shall be shut down.

Lifts having auxiliary power units shall have the
auxiliary engine(s) checked during this inspection and
operated at least once each week.

Loading and unloading facilities shall be inspected
and, if necessary, cleared of ice and snow to permit the
safe ingress and egress of passengers. Mechanical fea-
tures of the carriers shall be inspected and checked for
correct operation.

3.3.2.5 Operational Requirements

3.3.2.5.1 General. The supervisor and opera-
tor of each lift shall review the requirements of 3.1 and
Section 7 of this standard to ascertain that original de-
sign and installation conditions have not been altered
in such a manner as to violate the requirements of the
standard.

3.3.2.5.2 Starting. No lift shall be started ex-
cept at the direction of or following clearance by the
operator. Aerial lifts while operating for the public
shall be started at the operator’s station only. Capabil-
ity for starting from other stations may be provided for
maintenance or emergency operation.

3.3.2.5.3 Stops. After any stop of a lift, the
operator shall determine the cause of the stop, and not
restart until clearance has been obtained from all at-
tended stations.

3.3.2.5.4 Damage to Carriers. Should any car-
rier become damaged or otherwise rendered untit for
passenger transportation during normal operation,
it shall be clearly and distinctively marked and
not used for passengers until repaired or replaced. It
shall be removed from the line when feasible.

3.3.2.5.5 Hazardous Conditions. When wind
or icing conditions are such that operation is hazardous
to passengers or equipment, according to predeter-
mined criteria based upon the area’s operational ex-
perience and the designer’s design considerations, the
lift shall be unloaded and the operation discontinued.
If necessary under the predetermined criteria, device(s)
shall he installed at appropriate location(s) to ascer-
tain wind velocity and direction when aerial lifts are
operated. No lift shall vperate when there is an elec-
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trical storm in the immediate vicinity. Should such
conditions develop while the lift is in operation, load-
ing of passengers shall be terminated, and operation
shall be continued only as long as necessary to dis-
charge all passengers. When such shutdown has been
caused by an electrical storm, grounding of control cir-
cuits and haul ropes that are used as conductors in
communication systems is permissible. Such grounding
shall be removed prior to resumption of passenger
operations.

3.3.2.5.6 Evacuation. Provisions shall be
made for the emergency evacuation of aerial lifts (see
3.1.1.11). These shall include a detailed plan of evacu-
ation, equipment necessary for evacuation, and ade-
quate training of personnel. Evacuation drills shall be
conducted at established intervals not to exceed one
each 12 calendar months, and such drills recorded in
the operational log of each lift (see 3.3.5.1).

3.3.2.5.7 Termination of Daily Operations.
Procedures shall be established for terminating daily
operations in such a manner that passengers will not
be left on the lift after it has been shut down. Load-
ing ramps, as required, shall be closed during off-
hours and so marked.

3.3.2.5.8 Operational Log. A daily opera-
tion record shall be maintained as required under
3.3.5.1.

3.3.3 General Maintenance. Foundations and all
structural, mechanical, and electrical components shall
be inspected regularly and kept in a state of good re-
pair. The maintenance requirements of the designer
(see 3.1.6.2) shall be followed. Maintenance records
shall be kept (see 3.3.5.3).

A written schedule for systematic maintenance
shall be developed and followed. The schedule shall
establish specific frequencies for periodic lubrication,
inspection, and adjustment. The schedule shall include,
but not be limited to, the following:

(1) All wire ropes and cables (see 7.4.1 and 7.4.2)

(2) Line sheave units, sheaves, bearings, and liners

(3) Bull wheels, bearings, and liners

(4) Counterweight or tensioning systems

(5) Drive system, including bearings and couplings

(6) Braking systems

(7) Electrical control systems

(8) Communication systems

(9) Carriers

Detachable rope grips shall be disassembled for in-
spection, adjustment, and replacement of worn parts
at intervals not to exceed those recommended by the
designer.
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3.3.4 Inspections and Testing

3.3.4.1 General Inspection. Each facility shall be
inspected annually, or after each 2,000 hours of opera-
tion, whichever comes first, by a tramway specialist in-
dependent of the owner. The inspection shall verify
preservation of original design integrity and cover the
requirements of this standard for maintenance, opera-
tion, required self-inspections, and recordkeeping.
Items found either deficient or in noncompliance shall
be noted. A report signed by the specialist shall be filed
with the owner.

3.3.4.2 Wire Rope and Strand Inspection. In-
spection of wire rope and strand shall comply with
7.4.1 and 7.4.2.
4{68 3.3.4.3 Hanger Testing. Hanger critical parts
shall be tested against an acceptance criteria established
by the designer or manufacturer or, in cases where the
designer or manufacturer is no longer in business and
the original criteria is no longer applicable, by a quali-
fied engineer.

Every carrier hanger shall be visually inspected every
year against a criteria developed by the original equip-
ment manufacturer or a qualificd engineer. The in-
spection shall be documented as part of the lift logs.

The hanger shall be uniquely identified by the
manufacturer or the owner. The test sampling method
shall uniquely identity the parts tested and assure a
rotating minimum test sample on cach lift ot 10 hangers
or 10% of the total hangers per year, whichever is the
greater.

If the hanger critical parts are tested by an agency
other than the original equipment manufacturer, then
the original equipment manufacturer shall receive a
copy of the test procedure and the test results. In all
cases, the owner shall receive a copy of the test pro-
cedure and the test results.

3.3.5 Records

3.3.5.1 Operational Log. A log book shall be
maintained for each lift. Daily entries shall be made,
giving the following minimum information:

(1) Date

(2) Names and duty stations of operating personnel

(3) Operating hours and purpose of operations

(4) Temperature, wind. and weather conditions

(5) Record of compliance with daily operational in-
spection

(6) Position and condition of the tension carriage,
counterweights, or other tensioning devices

(7) Accidents, malfunctions, or abnormal occur-
rences during operation

(8) Signature of operator

3.3.5.2 Wire Rope and Cable Log. A log book
shall be maintained for each lift, giving the following
information on each rope and cable.
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(1) Approved specification
(2) Copy of certificd test report
(3) Date installed
(4) Splicing certificate for each splice or laid in
strand
(5) Record of lubrication, including type of lubri-
cant and date applied
(6) Record of maintenance inspections (see 7.4.1(2))
(7) Report of wire rope and cable inspection (see
7.4.1 and 7.4.2)
(8) Report of accidents or injury to rope
(9) Documentation of end attachment (see 7.3.2.4)
3.3.5.3 Maintenance Log. A signed complete log
shall be maintained wherein the actual execution of
maintenance work shall be recorded daily. The log shall
state components serviced and the condition of the
components. A record shall be kept of replacement of
components.
3.3.6 Passenger Conduct
3.3.6.1 Dexterity and Ability. A skier or foot
passenger who uses a lift shall be presumed to have suf-
ficient skiing ability or physical dexterity to negotiate
the lift.
3.3.6.2 Embarkation and Disembarkation. A
passenger shall get on and get off a lift at designated
areas.
3.3.6.3 Riding. Passcngers, while riding an aerial
lift, shall not throw or expel therefrom any object, nor
shall any passenger do any act or thing that shall inter-
fere with the operation of the lift. Passengers shall not
willfully engage in any type of conduct that may con-
tribute to, or cause, injury to any other person.
3.3.6.4 Downlhill Skier. Each skier should main-
tain control of speed and course as he/she is getting on
or getting off the lift.

4. Fixed Grip Aerial Lifts

This section covers the class of aerial tramways where-
in the carriers circulate around the system, remaining
attached to the haul rope. The carriers travel from one
terminal to the other along one path and return along
another path, making U-turns in both terminals. This
section does not include tramways wherein the pas-
sengers are in contact with the ground or snow during
the trip.

The tramways covered by this section are of the
monocable type. The carriers may be open chairs, cars,
or gondolas.

4.1 Design and Installation
4.1.1 General
4.1.1.1 Design Passenger Weight. For purposes



of design, a passenger shall be considered as having a
weight of 170 pounds (77 kg).
4.1.1.2 Location. In selecting the location and

alignment of an installation, consideration shall be
given to the following items, and to any others that
may be particularly pertinent to the lift type and
location:

(1) Electric power lines and their supports

(2) Railways

(3) Highways

(4) Structures

(5) Rock and earth slides, cave-ins, washouts, etc

(6) Snow creep and avalanches

(7) Wind action

(8) Icing

(9) Ski slopes and trails

(10) Rivers and gullies

(11) Buried installations, including pipelines

(12) Crossing or close proximity to other aerial
tramways (sec Note)

(13) Control of air space below, above, and adjacent
to the installation

(14) Currier height above ground or surface
NOTE: Where aerial lifts cross one another, the following con-
ditions shall be met:

(1) The crossover shall be made in such a manner that no
Fomplc(c deropement, fuiling to be retained by the rope-catch-
ing device (see 4.1.3.3.2), of a single tower of either lift will
cause contact of the moving rope or carriers of one lift with
the rope or carriers of the other lift under any design condi-
tion ot loading.

In licu of the above, the crossover may occur at a tower
that is common to cach lift.

(2) Any deropement of the upper lift shall cause both lifts
to stop and a deropement of the lower litt that reduces the
clearance between the two lifts shall cause both lifts to stop.

(3) The minimum vertical clearance between the haul rope
of the lower lift and the top of the chair seat of the upper lift
shall be 10 fcet (3 meters) under the most adverse loading
conditions.

4.1.1.3 Width of Clearing. The clearing shall
be wide enough to prevent interference with the lift
by adjacent vegetation. Such clearings shall be pro-
tected, if necessary. to avoid washouts that might en-
danger the installation. Potentially dangerous trees
shall be cleared far enough back to avoid their falling
on the lift.

4.1.1.4 Path of Rope. Terminals and towers shall
be designed and installed to provide the clearances as
herein specified and to minimize surge of the line
under operating conditions. Local wind conditions
shall be taken into consideration. Clearing shall be ac-
complished so that cabins or carriers will not come in
contact with trees or vegetation during operating
surges of the line, or under maximum design wind con-
ditions, or both. In no cuse shall trees or vegetation
extend within 5 teet (1.3 meters) of any portion of
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the haul rope or carrier under normal (nonsurge) op-
erating conditions.

4.1.1.4.1 Vertical Clearances. Where skiing
is permitted beneath the lift line, or at points where ski
trails cross under a lift line, a minimum vertical dis-
tance of 13 feet (4 meters) between the design maxi-
mum snow depth and the top of the carrier seat shall
be maintained under conditions of maximum sag.

Whenever the clearance is less than 15 feet (4.5
meters), no public transportation shall be permitted
beneath the lift. Whenever the clearance is less than
8 feet (2.4 meters) for gondolas and empty chairs or
10 feet (3 meters) for chairs carrying foot passengers,
provision shall be made to prevent access by unau-
thorized persons to the area beneath the lift. Under the

t adverse loading conditions, a minimum space of

5 feeg.41.5 meters) shall be maintained between the
ower edge of carriers or ropes and the terrain or other
possible obstacles, including snow.

4.1.1.4.2 Horizontal Clearances. The mini-
mum distance between passing carriers, each swung
10 degrees inward from the vertical, shall be the
greater of the following:

(1) 2 feet 6 inches (0.8 meter)

(2) 1/2% of the span length (applies to gondolas
only)

The distance between haul ropes for the purpose of
these checks shall be considered as equal to the gage
of the linc.

External structures, posts, or obstructions other
than lift structural components shall be at least 48
inches (122 ¢m) clear of cither edge of a loaded pas-
senger seat of an open cabin or carrier hanging in a
vertical position except for control consoles which
may have a clearance of 30 inches (76 cm).

4.1.1.4.3 Path of Rope Adjustment. When
terminals, towers, or both contain provisions for a
change in height of rope or track supports in order to
meet normal changes in operational requirements,
such provision shall be controlled as follows:

(1) The designer’s operational manual shall provide
complete instructions for proper procedures and se-
quences for making adjustments.

(2) Where range of adjustments allows possible
operator error resulting in improper sheave loading,

a system of readily verifying proper profile position-
ing without the use of tools shall be incorporated into
the installation.

4.1.1.5 Capacity and Speed. The maximum car-
rier speed relative to the surface of loading and unload-
ing plattorms during loading or unloading operations
shall not exceed the values shown in Table 4-1. The de-
signer shall specity the design capacity in each direc-
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Table 4-1
Maximum Relative Carrier Speed. in Feet per Minute
(Meters per Second), for Chair Lifts with Fixed Grips

Passenger Single Double Triple Other

Type Chair Chair Chair Chairs
Skiers 600 (3.0) 550 (2.8) 500 (2.5) 450(2.3)
Foot passengers 350 (1.8) 300 (1.5) 275(1.4) 250(1.3)

tion. The speeds listed in Table 4-1 may be increased
if a lift is slowed or stopped for loading and unloading,
but in no case shall the speed exceed 700 feet per
minute (3.6 meters per second).

4.1.1.6 Structures and Foundations. All struc-
tures and foundations shall be designed and installed
in conformance with applicable criteria listed in 1.3.
Applied design loads shall include dead, live, snow,
wind, and dynamic loads due to normal operations
and for foreseeable abnormal conditions.

Structures and foundations located in snow creep
areas shall be designed for such conditions and loads
or be protected by snow breakers or shears.

4.1.1.6.1 Structures. When bolted to founda-
tions, structures shall be bolted with double nuts, lock
nuts, or equivalent means of locking nuts.

4.1.1.6.2 Foundations. In determining the
resistance of the earth to motion of the foundation,
the subsoil conditions at the site shall be considered,
including any buoyancy due to groundwater that may
be present. If the resistance of the soil is not practical-
ly determinable, the foundation or anchorage should
be designed as a gravity anchor, using a coefficient of
friction appropriate to the general character of the
soil. Bottoms of foundations shall be below the normal
frost depth unless resting on solid rock. Foundations
on rock shall be firmly anchored to solid rock unless
designed as gravity foundations.

The top of concrete shall be not less than 6 inches
(15 cm) above finished grade unless specific direction
for protection of foundation and structural steel below
grade is provided by the designer.

The design shall have factors of safety of 2 in resist-
ing overturning, and concurrently 2 against sliding,
under dead load and live load conditions; the factors
shall be 1.5 under these loadings plus wind acting
simultaneously.

4.1.1.7 Communications. A permanently in-
stalled two-way voice communication system shall be
provided between the prime mover and auxiliary power
unit control point, drive machinery building, loading
stations, and unloading stations. The power for this
system shall be independent of the primary power
source and the communication system shall be func-
tional and audible during a power tailure.
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Audio indicators (bells, etc) shall be audible over
all ambient noise levels and visual indicators (e.g.,
LEDs) shall be visible even in bright sunlight.
4.1.1.8 Internal Combustion Engine Installa-
tion
4.1.1.8.1 Fuel Storage. Fuel tanks shall be
of adequate capacity to permit uninterrupted operation
during the normal operating period. Where internal
combustion engines are located in weatherproof equip-
ment rooms or buildings, fuel tanks shall be located
at least 5 feet (1.5 meters) from the outside of the
rooms or buildings for surface tanks or in an under-
ground installation. The 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 build-
ing in underground installations or where the lines
leave the tanks for abaveground installations.
Integrally mounted fuel tanks are permissible on
auxiliary engines located in other than weathertight
rooms.
In all respects, the installation shall comply with
American National Standard for Stationary Combus-
tion Engines and Gas Turbines, ANSI/NFPA 37-1979.

NOTE: Integrally mounted steel fuel tanks may be located
within or beneath weathertight buildings supported on, or en-
closing, combined drive-tension carriages, provided that the
end of the fill pipe is located beyond the sides of the build-
ing, has a locked fill cap. and is in such a location as to avoid
toxic fumes and fire hazard during retueling.

Liquid fuels shall be stored and handled in ac-
cordance with American National Standard Flammable
and Combustible Liquids Code, ANSI/NFPA 30-1981
and ANSI/NFPA 37-1979. Liquefied petroleum gas
installations shall be made in accordance with Amer-
ican National Standard for the Storage and Handling
of Liquefied Petroleurn Gases. ANSI/NFPA 58-1979.

4.1.1.8.2 Exhaust Systems. Exhausts shall be
designed and installed to discharge to the atmosphere
so that precipitation does not enter the system. Ex-
haust stacks within reach of personnel shall be equip-
ped with guards or heat shields.

4.1.1.8.3 Gear Shifts. Where gear shift levers
are used, provisions shall be made to prevent accidental
shifting of levers into speed ratios exceeding design or
accidentally into reverse gear during public operation.
Gears of manual transmissions shall not be shifted
when the lift is moving.

4.1.1.9 Loading and Unloading Areas. Plattorms,

ramps, and related units comprising the loading and un-
loading areas of all aerial tramway types are integrally
related to sate operation. They shall be designed and
installed in conformance with applicable critena listed
in 1.3,



Handrails, safety nets, or ramps shall be provided
where needed for the protection of the passengers and
operating personnel. The haul rope shall approximate-
ly parallel the platform.

Chairs passing loading and unloading areas shall not
vary in height above the area greater than 4 inches
(10 cm) 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 at an intermediate station, shall be separated
by an adequate distance that will permit the safe exit
of the unloading passenger and the reloading of the
vacated carrier. In no case shall the distance in feet
(meters), from the unloading point to the loading
point, be less than 8 times the maximum rope speed
in feet (meters) per second. Provisions shall be made
to provide safe egress from and ingress to these areas.
When either area of the combined station is not in
operation, a sign shall be so displayed (see 4.1.1.10)
and the ingress closed.

4.1.1.9.1 Loading Areas. Loading areas shall
have sufficient level length to permit passengers to
load safety. The minimum length shall be 8 feet
(2.4 meters).

Towers adjacent to loading areas shall be protected
to prevent the ski tips of passengers from becoming
entangled in the towers.

4.1.1.9.2 Unloading Areas. Unloading areas
shall have sutficient length to permit passengers to un-
load safely. A minimum length of 8 feet (2.4 mcters)
shall be provided that is inclined along the direction of
carrier travel not more than 10% downward or upward.
The entering end of this section shall be fitted with in-
clined guards to prevent ski tips of unwary passengers
from being caught under the edges of the platform.
The point where passengers should disembark shall be
clearly identified (see 4.1.1.10.2).

Ramps sloping downward from the exit of the un-
loading area shall not be steeper than 40%.

When a lift and unloading area are designed for pas-
sengers to disembark in close proximity to the upper
terminal bull wheel, normally designated as **bull
wheel unloading,” the following requirements shall
be met:

(1) The beginning of the exit ramp shall be so
situated that the combination of the ramp slope and
the distance from the point of tangency of the bull
wheel to the top of the ramp shall be such that the pas-
sengers shall clear the carrier as they ski down the ramp
under the most adverse conditions 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 unioad passengers from the carrier in this
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event without either lift reversal or carrying passengers
beyond the downhill end of the unloading area.

(3) The discharge ramp shall be clearly identified
by a pronounced break having a minimum gradient
of 12%.

(4) There shall be a sign clearly identifying the
unloading 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 shall be required
to have proper protection for ski tips of passengers
who actuate the safety gate and pass around to this
ramp.

4.1.1.10 Signs. All signs for instruction of the
public shall be bold in design with wording short,
simple, and to the point (see 4.3.6). All such signs
shall be prominently placed, and those pertaining to
the lift operations shall be adequately lighted for
night operation.

Entrances to all machinery, operators’, and at-
tendants’ rooms shall be posted with a sign to exclude
the entry of unauthorized persons and locked.

The sign “Men Working on Lift” or a similar warn-
ing sign shall be hung on the main disconnect switch
and at control points for starting the auxiliary or
prime mover when men are working on the passenger
tramway. See 4.1.1.13 for additional requirements.

4.1.1.10.1 Additional Signs for Fixed Grip
Gondolas. The following information shall be
prominently posted on the interior of each carrier:

(1) The maximum capacity of cach carrier in
pounds and kilograms and number of passengers. (This
shall be also posted at each loading area.)

(2) Instructions for procedure in emergencies.

4.1.1.10.2 Additional Signs for Fixed Grip
Chair Lifts. The following signs shall be posted:

(1) “Prepare to Unload” (not less than 50 feet
(15 meters) ahead of unloading area)

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

(3) “Unload Here”

(4) “Safety Gate” (if applicable)

(5) “Remove Pole Straps from Wrists” (at loading
area)

Signs shall also be visible at all points of downhill
loading, listing downhill capacity of lift.

4.1.1.11 Evacuation. Aerial tramways shall be
provided with approved means to evacuate passengers
from stranded carriers.

All nonmetallic rope used for evacuation shall be of
synthetic polyester fiber, such as Dacron or equal, or
of a hard lay nylon with a minimum diameter of 7/16
inch (11 mm) and 4 minimum breaking strength, when
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new, of 5000 pounds (2268 kg). No natural fiber or
polypropylene ropes shall be used.

These ropes shall be carefully stored when not in
use, and they shall be examined after each complete
lift evacuation and prior to each season of operation,
both summer and winter, to ascertain that they are in
satisfactory condition.

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

4.1.1.12 Tests and Inspection
élq 7 (q 5@ 4.1.1.12.1 Acceptance Tests and Inspection.

Before a new or relocated aerial tramway is opened
to the public, it shall be given thorough inspection
and tests by qualified personnel to verify compliance
with the plans and specifications of the designer. The
designer or manufacturer shall propose and submit a
load test procedure.

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

(3) Alignment and clearances of all open gearing

(4) Installation and alignment of all drive com-
ponents

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

(6) Haul rope alignment at entrance to bull wheels

(7) Operation of all electrical components, including
circuit protection and grounding

4.1.1.12.2 Aerial Lift Inspection. Inspection
of an aerial lift shall also cover:

(1) Haul rope sags under the most adverse static
loadings.

(2) Alignment of haul rope sheave units.

(3) Evacuation equipment and procedures, including
an actual test at the most difficult location.

(4) Towers and terminals for correct location and
installation in accordance with plans and specifica-
tions. Terminal and tower cable working points shall
be documented by an *‘as built” survey, and any vari-
ation from the design drawings shall be noted and
approved by the engineer responsible for design.

(5) Thorough operating tests under full loading and
any partial loadings that may provide the most adverse
operating conditions. Test load per carrier shall be
110% of the design live load. For chair lifts wherein
loaded chairs can pass around the terminal (see
4.1.2.11.2(1)), the test shall include passing a loaded
carrier with 110% of the design live load around the
bull wheel at full speed. The functioning of all push-
button stops, automatic stops, limit switches, selected
deropement switches, and communications shall be
checked. Acceleration and deceleration rates shall be
satistactory under all loadings (see 4.1.2.4). Motive
power and all braking and backstops (see 4.1.2.5)
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shall be proved adequate under the most adverse load-
ings. The tests shall include at least 6 hours of con-
tinuous operation with empty carriers to check for
overheating of moving parts, excessive vibration or
deflection of mechanical or structural components,
frec movement of tensioning systems, and other re-
lated defects

4.1.1.13 Safety of Operating and Maintenance
Personnel. Provision shall be incorporated in an aerial
lift design to render the system inoperable when neces-
sary for the protection of personnel working on the
lift. See 4.1.1.10 for placement of applicable warning
signs.

4.1.2 Terminals and Stations

4.1.2.1 Power Units
4.1.2.1.1 Prime Mover. All prime movers shall
have capacity to handle the most unfavorable design
loading conditions, including the starting of a fully
loaded lift.

Where manual multispeed transmissions are used on
either the prime mover or auxiliary power unit, gears
shall not be shifted when the tramway is moving.

Where reverse capability is provided on the prime
mover or auxiliary power unit for any lift, provisions
shall also be made to prevent accidentally shifting into
reverse whenever the lift is operating.

The lift shall be started at its lowest point of speed
range after any type of stop.

4.1.2.1.2 Auxiliary Power Unit. An auxiliary
power unit with an independent power source shall be
provided that can be readily used to unload the line
in the event of failure of the primary power unit. This
unit shall be electrically wired to meet the require-
ments of 4.2.1.7.1 so that it can be stopped by the
emergency stop circuit at all loading and unloading
stations and terminals in use. As a minimum, the auxili-
ary power unit shall be capable of starting and moving
a fully loaded line in a forward direction at not less
than 100 feet per minute (0.5 meter per second) or at
an average speed in feet per minute equal to 1/60 the
slope length of the lift in teet (meters per second equal
to 1/3600 the slope length of the lift in meters), which-
ever is greater. The auxiliary engine shall not depend
upon the mechanical integrity of the prime mover to
drive the unit.

No lift shall be operated using a single power unit
without an operable auxiliary power unit, except to
unload passengers and for maintenance purposes,
unless the following requirements are met:

(1) All brakes and backstop devices shall be func-
tional with the auxiliary drive.

(2) All control circuits, safety gates, and stop
switches are functional und controi the auxiliary drive.

(3) Temperature and weather conditions are such
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that a two-hour waiting period in the carrier would
not be injurious to passengers.

(4) Evacuation gear and personnel are immediately
available in sufficient number and quantity that the
entire lift can be evacuated in a two-hour period.
Demonstration of this capability shall be required be-
fore authorization is granted to use the auxiliary power
unit for passenger operations.

(5) If downhill capacity is desired, 4.1.2.4 shall be
complied with.

4.1.2.2 Speed Reducers and Gearing. All speed
reducers and gearing shall have the capacity for start-
ing a lift under the most unfavorable design loading
conditions and without exceeding design rating.
They shall have a service factor appropriate for the
application and they shall comply with the standards
of the American Gear Manufacturers Association
(AGMA), listed in 2.1.2.2.

986 4.1.2.3 Bearings, Clutches, Couplings, and
Shafting. Bearings, clutches, and couplings shall be
selected on the basis of the manufacturer’s published
recommendations for the particular use. If published
data are not available for the specific use, the manu-
facturer’s approval shall be obtained. Bearings, clutches,
and couplings of special design, if used, should have the
approval of a qualified mechanical engineer.

Provision shall be made for adjustment and lubrica-
tion of all bearings, clutches, and couplings when re-
quired.

All shafting shall be designed in accordance with ac-
cepted standard practices.

- 4.1.2.4 Acceleration and Speed Control. The
drive equipment shall be designed to accelerate the line
smoothly and to avoid severe oscillation or undulation
under any loading condition.

The drive shall be capable of rotating the unloaded
system at reduced speed for rope inspection and equip-
ment maintenance. This reduced-speed operation may
be obtained by the use of the auxiliary engine.

On installations in which a forward overhauling
condition exists:

(1) Provisions shall be made for an overhauling load
so that the system shall operate at a controlled speed
not exceeding design speed by more than 6%. The en-
ergy developed by the overhauling load shall be dissi-
pated in a satisfactory manner without using the brakes
specified under 4.1.2.5.

Where the provision made for an overhauling load
consists of regenerative capability or a similar char-
acteristic in the prime mover itself, the auxiliary power
unit shall have a comparable capability.

2) Provision shall be made for slowing and stopping
the lift drive automatically if the line speed exceeds the
design speed by more than 107, The service brake (see
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4.1.2.5.1) shall slow and stop the lift automatically if
the line speed exceeds the design speed by more than
10%, and the emergency brake shall automatically slow
and stop the lift if the line speed exceeds the design
speed by more than 15%. The lift shall be started at its
lowest point of speed range after any type of stop.

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).

Where the lift is not rated for downhill passenger
traffic, the following number of loaded chairs, loaded
no more closely than every fourth chair, shall be per-
mitted for the carrying of authorized persons down-
hill; the requirements for a safety gate (4.1.2.11.2(1))
beyond the downhill unloading area and for slowing
and stopping the lift drive automatically as set forth
in 4.1.2.4(2) shall be waived.

Total Number of Maximum Number of
Carriers on Loaded Carriers on
Chair Lift (Both Sides) Downhill Rope
Less than 60 2
60to 120 3
Over 120 4

For the purpose of this section only, the term *au-
thorized persons™ is defined to include all persons,
whether employees of the lift owner or not, who are
authorized by the owner or the owner’s representatives
to be carried on the lift.

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 in these areas.

4.1.2.5 Brakes. The lift shall have the brakes and
backstops designated in Table 4-2.

The service brake, emergency brake, and backstops
shall be independent systems, such that failure of one
system will not impair the function of the other sys-
tems, and all service brakes and emergency brakes shall
have the braking force applied by springs, weights, or
other approved forms of stored energy.

The service brake, emergency brake, and backstops
shall be designed to assure operation under all antici-
pated conditions, including weather.

All braking systems shall be capable of operation to
comply with daily inspection required by 4.3.2.4.3(4).
All backstops shall be disengageable as required for the
individual testing of brakes. Stopping distances speci-
fied under performance requirements for brakes shall
be achieved by the particular brake without the aid of
other braking devices or drive regeneration, etc.
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Table 4-2
Required Stopping Devices
Bull Wheel Drive Retarding
Service  Emergency or Cable Train Device
Lift Category Brake Brake Backstop Backstop (See 4.1.2.4)

Self braking Not Required Not Not Not

A lift that decelerates, required required required required

stops, and remains stopped

within the service brake

performance requirements

without a braking device
Nonoverhauling Required Required Not Not Not

A lift that will not required required required

accelerate in either

direction when it is

not driven, but is not

self-braking
Overhauling, reverse Required* Required Required Required Not
direction required

A lift that will

accelerate in the

reverse direction

when it is not driven
Overhauling, forward Required Required Required Required Required

A lift that will
accelerate in forward
dircction when it is
not driven

* A service brake is not required if the overhauling, reverse direction lift will meet the service brake
stopping requirements under the most untavorable design loading conditions,

4.1.2.5.1 Service Brake. The controls shall be
arranged at each station such that the brake begins de-
celerating the lift within 3 seconds after the operator
or attendant reacts to the stimulus to apply the brake.
The controls to the brake shall not be located in a
position that would require the operator or attendant
to pass through the path of moving carriers in order to
operate the controls.

This brake can be located at any point in the drive
train so that there is no clutch, or similar device, be-
tween the brake and the drive sheave.

The application of the brake shall automatically stop
the drive shaft when the brake is applied. The brake
shall be in a normally applied position.

The service brake shall be an automatic brake to
stop and hold the lift under the most unfavorable de-
sign loading condition. The rate of application of this
brake shall be adjustable. This brake shall be adjusted
so that it will stop the lift from full speed, with the de-
sign loading condition most unfavorable to stopping,
in a distance not exceeding the larger of (1) 10 feet
(3 meters) or (2) a distance in feet (meters) equal to
V'2/8000 where V is the lift speed in feet per minute
(1.5 V2 where V is the lift speed in meters per second).

A qualified engineer shall furnish a written proce-
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dure to be followed and specify the auxiliary equip-
ment necessary for periodic testing and adjustment of
the holding torque of the service brake.

At a frequency and by a method to be determined
by the qualified engineer, and during the acceptance
testing, the brake shall demonstrate the ability to pro-
duce the torque specified in the testing procedure.

4.1.2.5.2 Emergency Brake. The controls
shall be arranged such that the brake begins decelerating
the lift within 3 seconds after an operator or attendant
reacts to the stimulus to apply the brake. The controls
to the brake shall not be located in a position that
would require the operator or attendant to pass
through the path of moving carriers in order to operate
the controls.

The brake shall operate on the drive sheave assembly.

Application of the emergency brake shall auto-
matically stop any prime mover. This brake shall act
automatically when the speed of the haul rope exceeds
the design value by 15% in the forward direction on an
overhauling lift, or a reverse rotation exceeding that
which normally activates the bull wheel or cable back-
stop.

The emergency brake shall be an automatic brake
to stop and hold the lift under the most unfavorable



design loading condition. The rate of application of

this brake shall be adjustable. This brake shall be ad-
justed so that it will stop the lift from full speed, with
the design loading condition most unfavorable to stop-
ping, in a distance not exceeding the larger of (1) 10 feet
(3 meters) or (2) a distance in feet (meters) equal to
¥2/8000 where V is the lift speed in feet per minute
(1.5V2 where V is the lift speed in meters per second).

A qualified engineer shall furnish a written proce-
dure to be followed and specify the auxiliary equip-
ment necessary for periodic testing and adjustment
of the holding torque of the emergency brake.

At a frequency and by a method to be determined
by the qualified engineer, but at least during the ac-
ceptance testing, the brake shall demonstrate the abil-
ity to produce the torque specified in the testing pro-
cedure.

4.1.2.5.3 Bull Wheel or Cable Backstop. The
backstop shall act directly on the drive sheave assembly
or on the haul rope. When it has been determined that,
under the most adverse design loading condition, haul
rope slippage will not occur, the backstop may be lo-
cated at the return sheave assembly. However, the
backstop shall not be located at other than the drive
station unless its location will not decrease the factor
of safety of the haul rope below the minimum permis-
sible value whenver the backstop is statically engaged.

Under the most unfavorable design loading condi-
tion, the backstop shall automatically prevent reverse
rotation of the lift for more than 3 feet (0.9 meter).

A qualified engineer shall furnish a written proce-
dure tor testing. Performance of the backstop device
shall be demonstrated during the load test. (Sce
4.1.1.12.2(5)).

4.1.2.54 Drive Train Backstop. This back-

stop can be located at any point in the drive train d“?

so that there is no clutch, or similar device, between
the backstop and the drive sheave, and shall be rated d\g@

for the maximum design load.

Under the most unfavorable design loading condi-
tion. the backstop shall automatically prevent reverse
rotation of the lift before the drive bull wheel reverses
1 degree based on the theoretical reduction ratio (the
gear backlash motion shall not be included in the 1 de-
gree limit).

A qualified engineer shall furnish a written proce-
dure for testing.

4.1.2.6 Location of Machinery
4.1.2.6.1 General. Moving machine parts that
normally may be in reach of personnel shall be fitted
with safety guards conforming to American National
Standard Safety Standard for Mechanical Power Trans-
mission Apparatus, ANSI B15.1-1972.
Protection against static electricity shall be provided.
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Fire-fighting device(s) shall be available.

4.1.2.6.2 Machinery Not Housed in a Machine
Room. Provisions shall be made to keep the public
away from the machinery. All power units, all com-
ponents of the drive train, and all safety devices, such
as backstops, brakes, relays, and the like shall be pro-
tected from the weather.

4.1.2.6.3 Machinery Housed in a Machine
Room. The machine room shall be well-ventilated. It
shall have a permanently installed lighting system,
adequate for proper machinery maintenance and safety
of operating personnel. The arrangement shall permit
proper maintenance. A door with a suitable lock shall
be provided, and the design shall keep the public away
from the machinery. When a passageway is provided
between machines or machinery and walls, a minimum
passageway width of 18 inches (46 cm) shall be main-
tained. Means shall be provided to heat the machine
room unless the designer or manufacturer certifies in
writing that the drive machinery is rated for operation
in an unheated room.

4.1.2.7 Sheaves in Terminals and Stations

4.1.2.7.1 General. All sheaves, including their
mountings and frames, shall be designed to withstand
static and dynamic loads. Sheave bearings and mount-
ings shall be selected, designed, and installed in accor-
dance with the recommendations of the manufacturers
of the bearings.

When unlined sheave grooves are used for wire rope,
they should be V-shaped and shall have rounded bot-
toms with a radius equal to approximately 55% of the
rope diameter.

When lined sheave grooves are used, the allowable
bearing pressures of the liner material shall not be ex-
ceeded.

1986 4.1.2.7.2 Haul Rope Terminal Sheaves (Bull
Wheels and Deflection Sheaves). Haul rope terminal
sheave frames shall be designed to retain the rope in
the event of the failure of the sheave, shaft, or mount-
ing. In instances where the sheave is cantilevered, the
design working stresses shall be not more than 60% of
those otherwise allowable.

The minimum diameter of terminal sheaves shall be
72 times the nominal diameter of the haul rope, pro-
vided that no gripping device passes around the sheave.
The minimum diameter shall be 96 times the nominal
haul rope diameter in cases where gripping devices pass
around the sheave. The sheave assembly shall be de-
signed to retain the haul rope in the event of a derope-
ment from the sheave. A flange extension of 1-1/2 times
the rope diameter (measured from the bottom of the
rope groove) shall be deemed adequate for retention
when the provisions of 4.1.2.7.4 are fully complied
with,
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Table 4-3
Minimum Diameters for Counterweight
Rope Sheaves and Sheaves Not
Specifically Covered Elsewhere in This Standard

Sheave Diameter

Rope Type Condition A Condition B Condition C
6x17 72d 424 24d
6% 19 45d 30d 20d
6 x 37 27d 184 124

NOTE d equals the nomnal rope diameter

Haul rope terminal sheaves that act as driving, brak-
ing, or holding sheaves shall be >0 designed that the
haul rope does not ship in the sheave groove The design
coefficient of friction for a particular sheave liner shall
not exceed the following values

Coefficient

Sheave Liner of Friction
Steel or cast iron grooves 0070
Leather 0150
Rubber, neoprene, or others 0205

41273 Counterweight Rope Sheaves and

Sheaves Not Specifically Covered Elsewhere in This
Standard The mimmum diameters tor these sheaves
shall be as indicated in Table 4 3

Condition A 1s applicable wl ere rope bending
around sheaves 1s ot major importance

Condition B 15 applicable where rope bending
around sheaves 1s important, but some sacnitice 1n rope
life 15 acceptable to achieve reduction in weight, econ
omy n design, etc

Condition C 1s applicable to sheaves that should not
rotate due to any tension sheave movement but should
rotate only due to counterweight adjustment

Provisions shall be made to assure that all counter-
weight sheaves rotate freely

41274 Haul Rope Line Sheaves The re-

quirements of 4 1 3 3 are apphicable to haul rope line
sheaves used in terminals and stations, with the follow-
ing exceptions

(1) Sheaves that carry no lodd other than the weight
of the rope and carriers

(2) Sheaves that are located in such a way that the
weight of carriers 1s either wholly or partially sup-
ported on tracks or by other means

(3) Sheaves that are located 1n such a way that car-
niers attached to the cable are not passing onto the
sheaves

In such cases, the design shall be moditied to meet
the requirements ot the particular installation

Guide sheaves shall be located 1in order to prevent
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misalignment of rope entcring and leaving the dnive and
return sheaves Such sheaves shall be as close as practic-
able to the drive and return sheaves, but not farther
than one diameter of the drive or return sheave from
the point of tangency Shoes, rollers, or sheaves shall
be placed on the opposite side of the rope adjacent
thereto to prevent dernpement 1n that direction
These requirements apply to all installations except
floating tension sheave carriages (see 4 1 2 8 2)
4.1.2.8 Tension Sheave Carriages The available
travel of the tension sheave and carriage shall be ade-
quate for the maximum limits of motion under normal
operation
4 1.2.8 1 Rigid Mounted Carriages The
sheave carriage shall be supported from the ground by
a nigid structure. The mounting that travels under the
action of the counterweight shall be supported on ngid,
straight rails by means of wheels Torsional loads due
to driving torque. braking torque, or reactions of a
backstop shall be considered, and the structure and
carriage shall adequately transmut these loads to the
foundations
Mechanical stops shall be provided to prevent over
travel of the carriage and the tension sheave These
stops and the terminal structure shall be designed to
resist, at normal design stresses, an unbalanced horn-
zontal tforce on the bull wheel applied in the direction
of the opposite termuinal and equal in magnitude to
30% ot the counterweight reaction on the bull wheel
41282 Floating Tension Sheave Carnages
The sheave mounting shall be installed and operated
so that the haul rope, in every case, considering every
possibility of overloading, remains in the center of
the sheave groove The lateral tilt of the sheave shall
not exceed 2 degrees from the horizontal when ina
stationary position, and when the up-going and down-
going unloaded carriers are equidistant from the sheave
To prevent excessive lateral tilt in case a loaded car-
rier passes around the sheave the counterweight or
anchor cables shall be connected to at least two points
on the 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 mimimum 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 4 carrier with
full design load
The design shall incorporate provision for adjust-
ment to control the position of the haul rope entering
the terminal sheave
4129 Counterweight and Tensioning Svstems
41291 Counterweights Counterwaizhts or
other suitable devices shall be provided to determine



and regulate the tension of all haul ropes. Counter-
weights, when used, shall be arranged to move freely
up and down. Enclosures for counterweights shall be
provided where necessary to prevent snow or ice from
accumulating under and around the counterweights
and interfering with their free movement. When a
counterweight is contained in a structural frame, guides
shall be provided to protect the frame and to ensure
free movement of the counterweight. Where snow en-
closures are not required, guardrails or enclosures shall
be provided to prevent unauthorized persons from
coming in contact with or passing under counterweights.

The counterweight, or other suitable device, shall
have sufficient travel to take care of all normal operat-
ing changes in loading and temperature. Counterweights,
if used, shall determine and regulate the tension during
all operating periods.

Friction and other forces developed in the tension
system composed of the movable carriage, counter-
weight sheaves, reeving, and guide system shall be in-
cluded in calculating haul rope tension for all condi-
tions of loading. Carriage and counterweight move-
ment shall be evident in normal operation or the re-
sistance to movement shall be measured and its mag-
nitude approved by the engineer responsible for design.
94%Y 4.1.29.2 Counterweight Ropes. Counter-
weight ropes shall have a minimum factor of safety
of 6, when new. The factor of safety is equal to the
nominal breaking strength of the rope (see 7.1.3)
divided by the maximum static design tension. On ar-
rangements involving rope reeving, the maximum de-
sign static tension with sheave triction taken into ac-
count shall be the basis for determining factor of safety.

Counterweight ropes shall be adjusted so that the
counterweight will reach the end of its travel before
the attached tension sheave carriage comes within 6
inches (15 cm) of the end of its travel.

See 7.3 for additional requirements.

/568 4.1.2.9.3 Counterweight Winches. Winches
that are used for counterweight system take-up and
remain a permanent part of the system shall have a
factor of safety of 6 against their ultimate capacity
They shall have a positive lock against release. Where
this factor of safety cannot be established by manu-
facturer’s endorsement, a safety device shall be in-
stalled on the counterweight rope ahead of the winch
that will keep the tensioning system intact in the event
of tailure or release of the winch.

4.1.2.10 Anchoring Devices. All anchoring end
connections shall be above finished grade. Any portion
of an anchorage below ground shall be protected against
loss of strength due to corrosion.

Sections of ropes bent around thimbles, sheaves, or
other anchorage devices not meeting the minimum

diameters specified by Condition C in 4.1.2.7.3, or
permanently deformed or damaged sections, shall not
be relocated or reused as a part of the section under
load.

Wire ropes and their connections, used to anchor,
tension, or otherwise secure terminal structures, shall
be designed with a minimum factor of safety of 6.
Where adjusting devices are used in the arrangement,
the devices shall be capable of being securely locked
or removed during operation.

4.1.2.11 Manual and Automatic Stops. All stop
circuits and switches shall conform to the requirements
of 4.2.1.7.

4.1.2.11.1 Manual Stop Devices. Manual stop
devices that will stop the prime mover and apply the
service brake shall be installed in all attendants’ and
operators’ stations, in machine rooms, and out-of-doors
in close proximity to all loading and unloading areas.
All manual stop devices shall be conspicuously and
permanently marked.

4.1.2.11.2 Automatic Stop Devices. The fol-
lowing automatic stop devices shall be installed:

(1) Automatic stopping devices beyond each un-
loading area. For actuating devices of the suspended
type, the suspended portion shall be strong enough to
cause release of the actuating devices in use under the
most adverse conditions, and cach side shall be detach-
able and shall interrupt the safety circuit when de-
tached. The location of the automatic stop device
shall be in accordance with the following:

(a) Intermediate stations: Required only when
traffic is not permitted beyvond the intermediate sta-
tion. The device shall automatically stop the lift in the
event a passenger rides beyond the intended point of
unloading.

(b) Terminal unloading areas — uphill and down-
hill: If danger to passengers or equipment would result
in the event the passenger entered or passed around a
terminal at full speed, the device shall be so located
that the distance from the stopping device to the first
obstruction or tangent of the bull wheel, whichever is
less, is 150% of the distance required to stop with the
lift operating at maximum speed and the most unfavor-
able loading condition.

If no danger to passengers or equipment would re-
sult in the event the passenger entered or passed
around the terminal at full speed, the device shall
be so located that the lift is stopped before the pas-
senger passes beyond an unloading area on the oppo-
site side of the lift from the normal unloading point
and adjacent to the terminal, under conditions of maxi-
mum speed and the most unfavorable loading condi-
tion.

(2) Automatic stopping devices to stop the lift if
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the rope leaves the bull wheel or departs from its
normal running position.

(3) A device(s) that will stop the lift before any
counterweight, other tensioning device or tension
sheave carriage reaches either end of its travel or when
the tensioning system exceeds its range of normal op-
erating travel. When pneumatic or hydraulic tensioning
systems are used, pressure sensing devices shall also be
incorporated that shall stop the lift system in case the
operating pressure goes outside the design pressure
range. Such pressure sensing devices shall be located
close to the actual tensioning device. It shall not be
possible to isolate the pressure sensor from the actual
tensioning device.

4.1.3 Line Structures

4.1.3.1 Towers. The design of the tower struc-
ture and foundation shall be in accordance with the
requirements of 4.1.1.6. Where guyed towers are used
and guys intersect the ground within or near ski runs,
the guys shall be marked for visibility, preferably with
boards painted with black and yellow stripes.

Means shall be provided for ready access from the
ground to all tower tops. This requirement will be ful-
filled if the tower structure is safe to climb. Otherwise,
means such as permanent ladders or light, portable lad-
ders shall be provided. The latter, if used, shall be in at
least sufficient quantity to be available at each point
where attendants are stationed.

Towers shall be identified with successive numbers
clearly visible when looking up the lift line.

Where towers are 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.

4.1.3.2 Guards and Clearances. All towers shall
be equipped with guards to prevent contact of any
parts of the carriers with a tower structure or tower
machinery and to maintain minimum clearance be-
tween carriers and tower structures; however, such
guards or minimum clearance shall not be required
if contact does not occur when the carrier is swung
laterally 1S degrees from the vertical position. Mini-
mum clearance is specified in the following para-
graph.

A carrier shall be capable of swinging 8 degrees
laterally before engaging a guard or encroaching upon
the following minimum clearance with a tower structure:

(1) On chair lifts: 12 inches (30 ¢cm) between the
innermost point on chair structure and the tower
clearance line or surface.

(2) On gondola lifts with open windows on the
tower side: 18 inches (46 ¢cm) between the innermost
point of cabin and the tower clearance line or surface.

Guards may be placed to limit the swing of carriers
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between 8 and 15 degrees as required to maintain this
clearance.

Guards shall be shaped and located so that a 30-
degree lateral swing from vertical shall not place any
part of the loaded or empty carrier on the inner side
of the guard. Guard configuration shall provide for re-
versal of carrier travel direction during testing or other
special operating conditions and shall preclude entangle-
ment when a carrier is swung laterally 15 degrees.

On all towers, with or without guards, when a car-
rier is swung longitudinally by 15 degrees, there shall
be no contact between any obstruction and any part
of the carrier.

For chair lifts, the following clearance requirements
shall be met to prevent entanglement of skis with
tower structure. Clearance is here defined to mean the
distance between inner limit of passenger seat and
clearance line or surface of tower.

With the chair swinging in laterally 10 degrees from
the vertical position, or to the limit permitted by the
guards, if any, if clearance is less than 24 inches (61 cm)
from any open frame tower or 18 inches (46 ¢m) from
any closed tubular tower, tip deflectors shall be pro-
vided on each side where passengers wearing skis are
allowed, to keep the skis from being caught in the
structure. Such deflectors shall be at least 72 inches
(183 cm) in height, extending 36 inches (91 ¢m) above
and 36 inches (91 ¢m) below average foot level.

A tubular tower with permancent ladder rungs shall
be considered as an open-frame tower, unless it can be
demonstrated that ski tips cannot be caught in the
ladder, in which case the tower may be considered as
a closed-tubular tower.

4.1.3.3 Haul Rope Sheaves and Mounts

NOTE: The requircments in 4.1.3.3 and 4.1.3.3.1 through
4.1.3.3.3 apply generally to sheaves that support or hold down
the haul rope at towers on a monocable system. These require-
ments shall apply to both sides of each aerial lift.

The diameter of a haul rope sheave shall be not less
than 10 times the nominal diameter of the haul rope
for metallic sheaves or 8 times for sheaves with elasto-
mer treads.

4.1.3.3.1 Maximum Allowable Sheave Load.
The maximum allowable load per sheave should be
determined by the lift designer.

4.1.3.3.2 Sheave and Sheave Unit Design.
Sheave flanges shall be as deep as possible considering
other features of the system. At the same time, rope
grips shall be designed in relation to the sheave groove
s0 as not to contact sheave tlanges during normal op-
erations, taking into consideration the anticipated
amount of wear of the sheave liner groove. Grips shall
be allowed to contact sheave tlunges adjacent to the



haul rope when the carrier swings, provided that this is
considered in the design of grips and sheaves. Further-
more, rope grips, sheave flanges, and hanger guides
shall be designed so that hangers cannot be caught be-
hind guides, and so that ropes and grips cannot be de-
roped from sheaves if the carrier is swinging within
design limits as it approaches or passes the tower.

Suitable guards of sufficient strength to resist the
lateral forces caused by deropement shall be installed
to prevent the rope from falling into a dangerous posi-
tion within the tower structure.

Construction of the entire sheave unit shall be such
that the rope cannot become entangled in the sheave
unit in the event the rope leaves the sheave toward the
outside.

On each sheave unit, rope-catching devices shall be
installed to prevent the rope from moving excessively
in the direction of the load on the sheave unit in the
event of deropement. These devices shall be located
less than one-half the diameter of the sheaves from the
normal operating position of the rope and shall extend
a minimum of two rope diameters beyond the sheave
flange. They shall be designed to permit the passage
of the rope and grips atter deropement.

On each sheave unit, suitable deropement switch
devices shall be installed and maintained that will stop
the lift in case of deropement.

If the gage of the haul rope system is varied at any
point along the line. the horizontal departure at any
one tower shall be provided for in the design, so that

deropement cannot occur by virtue of such a departure.

Sheave mounts or mounting trames shall be de-
signed to be adjustable, allowing the sheave units to be
aligned and held in the plane of the rope.

See also 4.1.1.4-4.1.1.4.3 for etfect of tower height
and location on sheave units.

4.1.3.3.3 Haul Rope Retention. Provisions
shall be made to retain the haul rope in the line shcave
groove under all anticipated conditions of loading. This
criterion will be met if any of the following conditions
is fulfilled:

(1) Condition A: Under the most adverse design
loading conditions (excluding dynamic effects), the
minimum load of the haul rope on a group of support
sheaves at a tower shall be not less than the largest of
the following values: 100 pounds (45 kg) per sheave;
or 300 pounds (136 kg) per tower group; or a value in
pounds equal to two-thirds the sum of the adjacent
span lengths expressed in feet of slope length (a value
in kilograms equal to the sum of the adjucent span
lengths expressed in meters of slope length).

When cable elevation at the tower in question lies
below u straight line joining cable elevations at the ad-
jacent tower, the haul rope shall not leave the group ot
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sheaves under either of the following conditions:

(a) When the haul rope tension is 1.5 times its
maximum design value at the point, using unloaded
carriers in adjacent spans

(b) When a rope is under tension of the counter-
weight alone (bare rope) or with any arrangement or
number of empty chairs or hangers on the line

The minimum load of the haul rope on a group of
hold-down sheaves at a tower under the most adverse
loading conditions shall not be less than the larger of
the following values: a value in pounds equal to the
dead plus live load of the carrier; or a value in pounds
equal to the sum of the adjacent span lengths expressed
in feet of slope length (a value in kilograms equal to
1.5 the sum of the adjacent span lengths expressed in
meters of slope length). In no case shall this load be
less than 225 pounds (102 kg) per passenger.

(2) Condition B: Combination sheave units that in-
corporate support and hold-down sheaves shall be de-
signed with the retaining sheaves always in contact
with the haul rope. When retaining sheaves are mounted
to deflect, to allow passage of a carrier grip, such deflec-
tion 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 load-
ing as the other support or hold-down sheaves on the
tower. If the design satisties loading requirements in
Condition A, nothing in 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 or depressed
on tracks or by other means, in lieu of retaining the
haul rope in the sheave groove, the following design cri-
teria shall be fulfilled without exceeding the maximum
allowable loads.

Under the most adverse loading conditions, the load
of the carrier onto the track when fully engaged shall
be not less than the largest of the following values: 450
pounds (205 kg): or the design gross load per carrier;
or a value in pounds equal to two-thirds of the sum of
the adjacent span lengths expressed in feet of slope length
(a value in kilograms equal to the sum of the adjacent
span lengths expressed in meters of slope length).

The carrier shall not leave the track if the design
cable tension is increased by 50% or decreased by 33%.

4.1.4 Line Equipment

4.1.4.1 Haul Rope. See Section 7 for basic wire
rope design and installation requirements.

/‘7644.1.4.1 .1 Factor of Safety. Haul ropes shall
hdve a minimum static factor of safety of 5, when new.
Static factor of safety is equal to the nominal breaking
strength (see 7.1.3) divided by the computed maxi-
mum tension caused by design loads, including the ef-
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fects of friction, but excluding dynamic loads, in the
section of rope that is most highly stressed.

4.1.4.1.2 Factor of Safety for Spliced Rope
with an Independent Wire Rope Center. Where a
spliced haul rope with an independent wire rope center
is used, the nominal strength of an equivalent wire
rope with a fiber core shall be used.

4.1.4.2 Haul Rope Grip

4.1.4.2.1 General. The rope grip shall be of
a type that has been proved to give satisfactory service
by the industry. The manufacturer shall permanently
affix a unit identification and size marking to each
grip. Each grip shall be nondestructively tested before
public use.

The rope grip shall be designed to pass smoothly
over and under line sheaves that have flanges of ade-
quate depth to discourage the haul rope from leaving
the sheaves.

The design shall incorporate provisions to accom-
modate a 10% reduction in haul rope diameter. The
designer’s instructions shall provide details for the
proper initial setting of the grip and a method to as-
sure an operator or inspector that the grip has not
reached an operational limit of the clamping com-
ponents.

4.1.4.2.2 Slippage. The rope grip shall be
designed and maintained during use so as to resist
a force, that tends to slide it along the haul rope,
that is, a minimum of 3 times the force required to
move a carrier along a properly lubricated haul rope
at its steepest incline, under the most adverse condi-
tions of carrier loading. The grip shall automatically
adjust to maintain this gripping force with a 3% reduc-
tion in haul rope diameter.

The grip designer shall specify the proper grip in-
stallation and testing procedures, and, for clamping
type grips, the minimum force below which the grip
should not slip on the rope and a maximum force
above which the grip should slip on the rope.
|194(» 4.1.4.2.3 Strength. The strength of the grip
shall be based on the following criteria:

(1) A factor of satety of 6 shall exist in all parts of
the grip wherein stress is proportional to the dead and
live load of the carrier. This factor of safety is defined
as follows: With the grip in its operating position
(gripping the rope or equivalent), a downward load,
equal to the dead load of the carrier plus 6 times the
design live load, shall not cause any part of the grip
to fail.

(2) Those parts whose stress is not changed by ap-
plication of live load shall be designed on the basis
of an allowable stress of not more than the yield point
divided by 3.0. In the design of springs, where used,
the allowable stress may be increased if load tests are
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conducted by an approved testing laboratory to pro-
vide assurances that the fatigue life of the actual spring
is more than ample for the various applied loads.

(3) For stresses caused by lateral loading, such as cen-
trifugal force, the provisions of 4.1.4.4.2 shall apply.

(4) The material of which the grip is made shall be
selected or selected and treated to obtain optimum
impact resistance.

(5) Special attention shall be paid to fatigue con-
siderations. A grip that has not been proved in service
should be subjected to fatigue tests.

(6) Grips made up of cast parts shall be proof-
loaded with forces equal to the gripping force and
3 times dead plus live load.

By inspection, confirmation shall be obtained that
the grip and its parts meet the foregoing criteria.

4.1.4.2.4 Maximum Loads. The maximum
total vertical load on a single grip shall not exceed
1/14 of the minimum tension in the haul rope.

Where two grips are used for a single carrier, the
foregoing requirement may be applied to each grip,
provided that:

(1) The two grips are independent of each other
(that is, articulated in such a manner that they are
independently loaded)

(2) The clear length of haul rope between the two
grips equals or exceeds one-half rope lay

Lhe 1984 4.1.4.2.5 Grip Testing. The designer or

manufacturer shall develop criteria for testing hanger
grips and clips for the owner and comply with 4.3.4.3.

4.1.4.3 Carriers for Fixed Grip Gondolas. The
carrier and all components shall be designed by quali-
fied engineers in accordance with accepted practices
of design. If the design has not had prior successful use
for passenger transportation, its adequacy shall be veri-
fied by test loadings, trial operations, and tests under
repeated loadings.

4.1.4.3.1 Hanger. The hanger shall be secure-

ly attached to the haul rope grip and to the cabin in
such a manner that it cannot work loose.

The hanger shall be of sufficient vertical length
that, under the worst condition of longitudinal swing,
the top of the cabin cannot strike the haul rope. In
any event, the carrier shall be able to swing longitudi-
nally without interference to an angle of 15 degrees
from the vertical at the most adverse locations.

Sway dampers designed to reduce the longitudinal
sway of the carrier shall be used if recommended by
the lift designer. Where used, they shall operate smooth-
ly and without danger of deropement of the haul rope.

4.1.43.2 Gondola. Fully enclosed passenger
cabins shall be ventilated. They shall be equipped with
doors that fill the entire entrance opening. Each door
shall be provided with a lock located in such a manner
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that it can be unlocked only by authorized persons or
by automatic means.

All windows shall be of shatterproof material.

Means of emergency evacuation of passengers shall
be provided. For cabins having a capacity of more than
six passengers, the evacuation equipment shall be lo-
cated in the carrier.

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

(1) Each carrier having a capacity of seven or more
passengers shall be served by a conductor. If passengers
are to remain standing, floor space of 2.5 square feet
(0.23 square meter) per person shall be available; the
width of cabin seats shall be at least 18 inches (46 cm)
per person.

(2) All carriers shall be clearly identified with num-
bers located on each end of each carrier.

(3) Semiopen carriers shall meet applicable require-
ments for enclosed gondolas and open chairs.

4.1.4.4 Carriers

4.1.4.4.1 Vertical Loads. With respect to ver-
tical loads, chair lift carriers shall be designed to sup-
port a vertical load 4 times the design load without
permanent deformations of the assembly or com-
ponent parts.

(Q@Q; 4.1.4.4.2 Horizontal Loads. With respect to
horizontal loads, such as centrifugal loads that stress
the hangers as they pass around terminals, the parts
of the assembly, including hangers and grips, shall be
designed with a factor of safety of 3.6 with respect to
the yield point of the material(s). For this purpose,
the applied load shall be taken as the computed force
considered as a static load.

When safety stops are not provided to prevent the
passage of loaded chairs around the bull wheels, lift
components such as chairs, hangers, grips, bull wheels,
guides, etc, shall be designed to withstand, with a
factor of safety of 2 with respect to the yield point
of the materials involved, the stresses developed when
a loaded carrier passes around the bull wheel at full
speed. Certification of a test shall be provided by the
manufacturer that a loaded carrier with twice the de-
sign load had been passed around the bull wheel at
full speed of a chair of identical design and fabrica-
tion without any yielding of the chair tested.

4.1.4.4.3 Identification. All carriers shall be
clearly identified with successive numbers visible to
the operator and attendant.

4.1.4.4.4 Chair Safety Details. Each chair
shall be equipped with a railing at each side, to a
heigit of not less than 4 inches (10 ¢cm) above the seat
for a distance of not less than 12 inches (30 cm) from
th2 back of the seut.
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For summer operation, each chair shall be equipped
with a restraining device that will not open under for-
ward pressure.

4.1.4.4.5 Hanger Testing. The designer or
manufacturer shall identify for the owner hanger com-
ponents and critical parts that require testing and de-
velop criteria for testing these parts (see 4.3.4.4).

4.1.5 Provisions for Operating Personnel. Operator
and attendant stations shall be located to provide visual
surveillance of the line and station. When enclosed,
they shall be heated, ventilated, and lighted as required
to perform the function of the station. They shall con-
tain, inside the station when enclosed: (1) the com-
munications and controls required of the station, (2)
the operating instructions and emergency procedures,
and (3) a fire extinguisher. This does not preclude
additional communications and controls located out-
side the enclosed station. All enclosed stations shall be
locked to prevent unauthorized entry.

The operator shall be located where he/she can ob-
serve the lift in operation. All primary lift controls and
communications shall be immediately available to him/
her. Loading and unloading areas shall have lift-stopping
devices located convenient to the attendants assigned
to those areus.

4.1.6 Operational and Maintenance Manuals

4.1.6.1 Operational Manual. The designer of
each lift shall prepare an operational manual for use
with each installation. The manual shall describe the
function and operation of the components and provide
instructions for the correct usage of the installation.

4.1.6.2 Maintenance Manual. The designer of
each lift shall prepare a maintenance manual for each
installation. The manual shall describe recommended
maintenance procedures, including:

(1) Types of lubricants required and frequency of
application

(2) Definitions and measurements to determine
excessive wear

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

4.2 Electrical Design and Installation

4.2.1 General Design and Installation Testing. Prior
to operation of newly installed tramways or after any
modification thereafter of the electrical system, the
electrical system shall be tested and shown to meet
the requirements of this standard and the test results
shall be recorded. Design of all electronic controls and
drives shall consider minimum sensitivity to electrical
noise and electrical emissions, such as noise spikes from
power lines and lightning, radio transmitters, thyristors
(SCR), solenoid or relay noise at levels and frequencies
that could initiate loss of control.

w
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4.2.1.1 Applicable Codes. All electrical systems
shall comply with American National Standard Na-
tional Electrical Code, ANSI/NFPA 70-1981 and
American National Standard National Electrical
Safety Code, ANSI C2-1981.

4.2.1.2 Location. All electrical power trans-
mission wiring located near or proposed to cross over
tramways shall comply with the applicable require-
ments of ANSI C2-1981.

4.2.1.3 Protection. All transformer stations and
other high voltage electrical equipment shall be marked
with conspicuous warning signs and shall be protected
so as to prevent unauthorized persons from entering
the area or coming in contact with any portion of the
equipment or wiring. All power equipment shall be

protected against overloads by circuit breakers or fuses.

4.2.1.4 Voltage Limitations for Overhead Cir-
cuits. Signal, communication, and control circuits may
be supported between the towers that support the
tramway. Voltage on overhead or exposed circuits shall
be limited to 50 volts with the exception of the inter-
mittent ring-down circuits for telephone systems.
4.2.1.5 Wiring. All wiring shall be in accordance
with the designer’s specifications and applicable codes.
4.2.1.5.1 Control Wiring Classification. All
control wiring shall be Class 1 in accordance with Arti-
cle 725 Parts A and B of ANSI/NFPA 70-1981.
4.2.1.5.2 Communication Wiring. All com-
munication wiring and systems are excluded from the
requirements in Article 725-5 of ANSI/NFPA 70-1981.
4.2.1.5.3 Insulation. All control wiring is ¢x-
cepted from the requirements of Article 725-16 of
ANSI/NFPA 70-1981. The designer shall specify con-
ductor size, type. and insulation suitable for the elec-
trical and mechanical requirements of the application.
4.2.1.5.4 Exterior Lighting and Snowmaking
Circuits. All ungrounded exterior lighting and snow-
making circuits, mounted on or within 60 feet (18
meters) of the tramway centerline, shall be ground
fault protected.
4.2.1.6 Grounding
4.2.1.6.1 Structures. All metallic structures
shall be connected to a common conductor. Electrical
continuity of all metal parts of the structures shall be
assured by mechanical connection.
4.2.1.6.2 Drive Terminal Structure. The drive
terminal structure shall have one point referred to as a
ground point, as defined in ANSI/NFPA 70-1981. All
direct-current and alternating-current electrical sys-
tems shall be referenced to this point. If an electrical
prime mover is used, the electric service grounding elec-
trode conductor shall terminate at this point. Under
the worst case conditions. the resistance from the
ground point to any grounded point within the tram-
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way system shall not exceed 50 ohms. The grounding
system for the tramway shall not be used as a ground-
ing system for any other system not related to the
tramway system.

To ensure that the 50-ohm grounding requirement is
met under all conditions of soil, moisture, temperature,
and circulating ground and air currents, all terminal
and line structures shail be bonded together with a
bonding conductor.

4.2.1.6.3 Haul Rope Grounding. Grounding
sheaves or equivalent means shall be provided at one
location for the purpose of grounding haul ropes, as
applicable, for static electrical discharge.

4.2.1.6.4 Lightning Protection. If lightning
protection is provided, it shall follow the American Na-
tional Standard Lightning Protection Code, ANSI/
NFPA 78-1980.

4.2.1.7 Operating Control Circuits. If, for any

reason, the operator has lost control of the tramway
while using the normal or operating control circuitry,
the control circuitry shall be designed to allow the
attendant/operator to stop the tramway with the
emergency stop circuit. Any one of the following six
conditions is considered a loss of control of a tramway.

(1) Tramway will not slow down when given the
command to do so

(2) Tramway will not stop when given the command
to do so

(3) Tramway overspeeds beyond control settings
and/or maximum design speed

(4 Tramway accelerates faster than normal design
acceleration

(5) Tramway self-starts or self-accelerates without
the command to do so

(6) Tramway reverses direction unintentionally and
without the command to do so

Control circuits shall not have anything across or
parallel with the contacts of switches, relays. or safety
devices including solid state devices monitoring the cir-
cuits or devices, unless it can be shown that any failure
mode of the device placed across the switch does not
defeat the purpose of the switch.

Each control circuit shall be tested tor circuit in-
tegrity at its most remote terminal on a daily basis.

An inadvertent ground or power failure shall stop the
tramway.

4.2.1.7.1 Emergency Stop Circuit. All tram-
way control systems shall include a normally energized
electrical circuit, that, when interrupted, effects an
emergency stop (see 1.4.20.1). The emergency stop
shall have priority over all other control stops or com-
mands. This circuit shall include a manual stop device
at each attendant/operator station in close proximity
to loading und unloading areas, main control panel,



and machine room. These emergency stop switches
shall be red.

When there is only one stop circuit, it shall be classi-
fied as the emergency stop circuit.

4.2.1.7.2 Normal Stop Circuit. All tramway
systems shall include a normally energized electrical
circuit that, when interrupted, effects a normal stop
(see 1.4.20.2).

4.2.1.7.3 Operating Circuitry. All tramway
systems shall contain a normally de-energized circuit
that, when energized, causes the system to start, ac-
celerate to and run at designated speeds and, when de-
energized, causes the system to stop.

All start/run and speed control switches shall be
conspicuously and permanently marked with the
proper function.

All stop switches shall be of the manually reset type
and be positively opened mechanically and their
opening shall not be dependent upon springs.

| 980 4.2.1.7.4 Bypass Circuits. Bypass circuits

ay be installed for emergency conditions. Controls
to bypass any portion of the operating control cir-
cuitry shall be locked and may be operated only by
the tramway supervisor or his/her designated repre-
sentative. Operation of the bypass shall require the
physical effort of the person activating it to maintain
the bypass condition (momentary contacts).

Bypass circuits shall be provided with a warning
light to clearly indicate the bypass circuit is in use. The
tramway shall be maintained under close visual surveil-
lance when the safety circuits are bypassed.

4.2.1.8 Electrical Prime Mover and Power Cir-
cuits
/ﬁ@ 4.2.1.8.1 Electrical Prime Mover. All tram-
wdy systems equipped with electrical prime movers
(electrical motors) shall have phase loss protection
on all power phases.

4.2.1.8.2 DC (Direct Current)-Powered Drives.

All DC electronic speed regulated drives and DC-
powered electric motors shall shut down in the event
of:
(1) Field loss
(2) Speed feedback loss
(3) Overspeed
(4) Overcurrent
(5) SCR misfiring
4.2.2 Night Lighting. For nighttime operation, op-
erating tramways shall be provided with lighting facil-
ities. Lighting shall be provided at loading and discharge
areas.
4.2.2.1 Hlumination. Lights shall be located in
a manner to provide generally uniform illumination.
4.2.2.2 Types. Lamps shall be of a type suitable
and rated for minunum temperatures of the location.
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Fixtures shall be designed to maintain proper lamp
operating characteristics.

4.2.2.3 Location. Lights shall be mounted on
substantial poles or standards. Tramway towers and
terminal structures may be used for supporting lights
subject to the following requirements:

(1) Approval shall be obtained from a qualified
engineer.

(2) The service conductors to each tramway tower
or terminal structure shall be underground or in rigid
raceways. No wiring shall be supported between
towers and no open wiring shall pass over or under the
tramway line.

(3) A separate enclosed disconnect or circuit breaker
shall be required for each tower or terminal structure.
(4) All metallic raceways on a tower or terminal

structure shall be grounded.

(5) The lighting installation shall not conflict with
other requirements of this standard and shall not inter-
fere with operations of the tramway in any manner.

4.2.2.4 Emergency Lighting. Emergency lighting
shall be provided in the event of electric power failure
to permit:

(1) Regular unloading of tramway facilities

(2) Emergency evacuation of carriers

4.3 Operation and Maintenance

4.3.1 General and Personnel Safety. This subsection
covers the requirements for operation and maintenance
of fixed grip aerial lifts. Many requirements are listed
clsewhere in Section 4, since they also regulate installa-
tion and design. [t is imperative that operating and
maintenance personnel be tamiliar with applicable pro-
visions of this section.

Opcration and maintenance of aerial lift equipment
can be dangerous to personnel performing these tasks.
Procedures for performing these functions shall require
precautionary measures necessary to assure the safety
of the personnel involved. Implementation of the pro-
cedures intended for the protecton of the public and
operating and maintenance personnel shall be the re-
sponsibility ot the owner, supervisor. and the individ-
ual worker.

Passengers and operating personnel shall be cau-
tioned or prevented. as required, from transporting
objects or materials that may encroach upon limita-
tions of carrier clearances or design live loads.

4.3.2 Operation

4.3.2.1 Personnel. Fixed grip aerial lifts shall
be operated by trained and competent personnel, and
the owner shall be responsible for their supervision and
training. One or more persons familiar with emergency
procedures shall be on the site at all times when the
facility is in regular operation. All personnel shall prac-
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tice good housekeeping, with particular emphasis on
avoiding the development of any condition that might
contribute to personal injury. Personnel shall comply
with the operational rules and safety regulations of
the specific lift.
4.3.2.1.1 Supervisors. One individual shall be
in responsible charge of all operating personnel and
attendants. This individual shall be responsible for
safe operation, and shall have the authority to deny
access to the lift to any person who in the supervisor’s
opinion is not fit or competent to use the lift without
danger to that person, to others, or to the equipment.
The supervisor shall also have the authority to prohibit
operation of the lift under adverse weather or opera-
tional conditions. Although he/she may delegate au-
thority to others, the supervisor has the final respon-
sibility.
4.3.2.1.2 Operators. An operator shall be in
charge of each lift. This operator shall be trained and
experienced in normal operational and emergency
procedures.
4.3.2.1.3 Attendants. An attendant shall be
assigned to particular duties under direction of the op-
erator. The attendant shall be familiar with operational
and emergency procedures pertaining to his/her assign-
ment. This training shall include instruction for ob-
servation of any potentially dangerous operational or
mechanical developments within his/her view.,
4.3.2.1.4 First Aid. One or more persons
trained to administer first aid shall be available at all
times when a litt is operating and transporting pas-
sengers. There shall be ready access to first aid supplies
and equipment, including provisions for transporting
an injured person to an enclosed and, if required,
heated shelter.
4.3.2.2 Minimum Operating Personnel. The fol-
lowing personnel are the minimum that shall be required:
(1) An operator shall be in charge of each aerial lift
(2) One attendant shall be on duty at each loading area
(3) One attendant shall be on duty at each unloading
area

NOTES:

(1) An operator may serve concurrently as an operator and
an attendant at a loading or unloading area that may be adja-
cent to the operator's station unless the duties of that area
preclude his/her maintaining reasonable surveillance of the
entire lift operation.

(2) An intermediate station used for both loading and un-
loading may be manned by a single attendant at the loading
area when both the loading and unloading can be kept under
surveillance by the attendant.

4.3.2.3 Duties of Operating Personnel
4.3.2.3.1 Supervisor. The duties of the super-
visor shall be as follows:
{1) To determune that all lifts are operational and
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that all operating personnel are trained, equipped, and
fit to perform their duties
(2) To discontinue operations on any lift due to
physical, weather, personnel, or other reasons
(3) To enforce operational, maintenance, and safety
rules
4.3.2.3.2 Operator. The duties of the opera-
tor shall be as follows:
(1) To assume responsible charge of the lift
(2) To assign and supervise all attendants on his/
her lift
(3) To maintain an operational log book as required
in4.3.5.1
(4) To advise the supervisor of any condition or oc-
currence that may adversely affect the safety of the
operation
4.3.2.3.3 Attendant. The duties of the at-
tendant shall be as follows:
(1) To maintain orderly passenger traffic conditions
within his/her area of jurisdiction
(2) To advise and assist passengers, as required
(3) To maintain surveillance of his/her area of juris-
diction
The operator shall be advised of any unusual or im-
proper occurrences. Should a condition develop in
which continued operation might endanger a passenger,
the attendant shall stop the lift immediately and advise
the operator. The operator shall also be advised of
changes in weather, ground, or snow surface condi-
tions.
4.3.2.4 Operational Procedures. The required
operational procedures as set forth in 4.3.2.4 through
4.3.2.5 shall be supplemented by specific requirements
as specified in the designer’s operational manual (seoy
4.1.6.1).
4.3.2.4.1 Control of Passengers. Each lift
shall have a definite method for marshaling passengers
for safe loading and unloading. Fences and gates may
be required to implement the system.
4.3.2.4.2 Daily Preoperational Inspection.
Prior to transporting passengers, a daily inspection shall
be conducted. As a minimum, the inspection shall con-
sist of the following:
(1) A visual inspection of each terminal, station,
and the entire length of the lift
(2) Assurance that tension carriage, counterweights,
or other tensioning devices are 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 loading and unloading areas
(4) Operation of all braking systems
(5) Operation of communication systems
(6) Operation of the litt including a visual inspec-
tion of all ropes and carriers



For those lifts having primary-power internal com-
bustion engines, the fuel quantity shall be determined
to be sufficient to conduct the anticipated period of
operation without refueling. For those installations
having auxiliary internal combustion engines, the fuel
supply shall be adequate to unload the lift. During re-
fueling, power units shall be shut down.

Auxiliary power units shall be checked during this
inspection and operated at least once each week.

Loading and unloading areas shall be inspected and
prepared for the safe ingress and egress of passengers.
Carriers shall be cleared of ice to the extent necessary
to permit safe operation and mechanical features shall
be inspected and checked.

4.3.2.5 Operational Requirements

4.3.2.5.1 General. The supervisor and opera-
tor of each tramway shall review the requirements of
4.1 and Section 7 of this standard to ascertain that
original design and installation conditions have not
been altered in such a manner as to violate the re-
quirements of the standard.

4.3.2.5.2 Starting. No lift shall be started
except at the direction of or following clearance by
the operator. Aerial lifts while operating for the pub-
lic shall be started at the operator’s station only.
Capability for starting from other stations may be
provided for maintenance or emergency operation.

4.3.2.5.3 Stops. After any stop of a lift, the
operator shall determine the cause of the stop, and
not restart until clearance has been obtained from
all attended stations.

4.3.2.5.4 Damage to Carriers. Should any
carrier become damaged or otherwise rendered unfit
for passenger transportation during normal operation,
it shall be clearly and distinctively marked and not
used for passengers until repaired or replaced. It shall
be removed from the line when feasible.

4.3.2.5.5 Hazardous Conditions. When wind
or icing conditions are such that operation is hazardous
to passengers or equipment, according to predetermined
criteria based upon the area’s operational experience
and the designer’s design considerations, the lift shall
be unloaded and the operation discontinued. If neces-
sary under the predetermined criteria, device(s) shall be
installed at appropriate location(s) to ascertain wind
velocity and direction when aerial lifts are operated.
No lift shall operate when there is an electrical storm
in the immediate vicinity. Should such conditions de-
velop while the lift is in operation, loading of passengers
shall be terminated. and operation shall be continued
only as long as necessary to discharge all passengers.
When such shutdown has been caused by an electrical
torm, grounding ot control circuits and haul ropes
that are used as conductors in communication systems
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is permissible. Such grounding shall be removed prior
to resumption of passenger operations.

4.3.2.5.6 Evacuation. Provisions shall be
made for the emergency evacuation of aerial lifts (see
4.1.1.11). These shall include a detailed plan of evacu-
ation, equipment necessary for evacuation, and ade-
quate training of personnel. Evacuation drills shall be
conducted at established intervals not to exceed one
each 12 calendar months, and such drills recorded in
the operational log of each lift (see 4.3.5.1).

4.3.2.5.7 Termination of Daily Operations.
Procedures shall be established for terminating daily
operations in such a manner that passengers will not
be left on the lift after it has been shut down. Loading
ramps, as required, shall be closed during off-hours and
so marked.

4.3.2.5.8 Operational Log. A daily operation
record shall be maintained as required under 4.3.5.1.

4.3.3 Maintenance

4.3.3.1 General. Foundations and all structural,
mechanical, and electrical components shall be in-
spected regularly and kept in a state of good repair.
The maintenance requirements of the designer (see
4.1.6.2) shall be followed. Maintenance records shall
be kept (see 4.3.5.3).

A written schedule for systematic maintenance shall
be developed and followed. The schedule shall estab-
lish specific frequencies for periodic lubrication, in-
spection, and adjustment. The schedule shall include,
but not be limited to, the following:

(1) All wire ropes and cables (sce 7.4.1)

(2) Line sheave units, sheaves, bearings, and liners

(3) Bull wheels, bearings, and liners

(4) Counterweight or tensioning systems

(S) Drive system, including bearings and couplings

(6) Braking systems

(7) Electrical control systems

(8) Communication systems

(9) Carriers

4.3.3.2 Rope Grips. The initial installation and
each relocation of a clamp-type grip shall be field-
checked by a method established by the designer to
provide assurance that the requirement of the first
sentence of 4.1.4.2.2 has been met and that the maxi-
mum slippage resistance is not exceeded. All grips shall
be moved at least once every 24 calendar months. The
grips should be moved a uniform distance each time
and in the same direction. A grip should never be in-
stalled or allowed to migrate closer than a distance of
20 haul rope diameters from a splice tuck or rope
repair tuck. The designer’s instructions shall be tol-
lowed it they are more restrictive than these require-
ments. Movements shull be recorded in the main-
tenance records (see 4.3.5.2 and 4.3.5.3).
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As each grip is relocated, the haul rope shall be
examined for deterioration at or near the grip loca-
tion. The initial location and each subsequent reloca-
tion shall be marked by a spray paint or other marking
on the rope to identify slippage. A qualified engineer
shall supply information to the owner to enable him/
her to identify excessive slippage.

4.3.4 Inspections and Testing

4.3.4.1 General Inspection. Each facility shall be
inspected annually, or after each 2,000 hours of opera-
tion, whichever comes first, by a tramway specialist
independent of the owner. The inspection shall verify
preservation of original design integrity and cover the
requirements of this standard for maintenance, opera-
tion, required self-inspections, and recordkeeping.
Items found either deficient or in noncompliance shall
be noted. A report signed by the specialist shall be filed
with the owner.

43.4.2 Wire Rope Inspection. Inspection of
wire rope shall comply with 7.4.1.
/96( 4.3.4.3 Grips and Clips Testing. All grips or clips
shall be tested against an accepted criteria established
by the designer or manufacturer or in cases where the
designer or manufacturer is no longer in business and
the original criteria is no longer applicable, by a quali-
fied engineer.

The grip shall be uniquely identified by the manu-
facturer or the owner. The test sampling method shall
identify the parts tested to assure a rotating minimum
test sample on cach lift of 10 grips or 107% of all the
total grips per yecar, whichever is the greater, or all grips
every 6 years or 6,000 hours, whichever comes first.

If the grips are tested by an agency other than the
original equipment manufacturer, then the original lift
manufacturer shall receive a copy of the test procedure
and results. In all cases, the owner shall receive a copy
of the test procedure and the test results.

4.3.4.4 Hanger Testing. Hanger critical parts
shall be tested against an acceptance criteria established
by the designer or manufacturer or in cases where the
designer or manufacturer is no longer in business and
the original criteria is no longer applicable, by a quali-
fied engineer.

Every chair hanger shall be visually inspected every
year against a criteria developed by the original equip-
ment manufacturer or a qualified engineer. The inspec-
tion shall be documented as part of the lift logs.

The hanger shall be uniquely identified by the
manufacturer or the owner. The test sampling method

shall uniquely identify the parts tested and assure a rotat-
ing minimum test sample on each lift of 10 hangers or 107%

of the total hangers per year, whichever is the greater.
If the hanger critical parts are tested by an agency
other than the original equipment manufacturer, then
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the original equipment manufacturer shall receive a
copy of the test procedure and the test results. In all
cases, the owner shall receive a copy of the test proce-
dure and the test results.
4.3.5 Records
43.5.1 Operational Log. A log book shall be
maintained for each lift. Daily entries shall be made,
giving the following minimum information:
(1) Date
(2) Names and duty stations of operating personnel
(3) Operating hours and purpose of operations
(4) Temperature, wind, and weather conditions
(5) Record of compliance with daily operational
inspection ,
(6) Position and condition of the tension carriage,
counterweights, or other tensioning devices
(7) Accidents, malfunctions, or abnormal occur-
rences during operation
(8) Signature of operator
4.3.5.2 Wire Rope and Cable Log. A log book
shall be maintained for each lift giving the following
information on cach rope and cable.
(1) Approved specification
(2) Copy of certified test report
(3) Date installed
(4) Splicing certificate for cach splice or luid in
strand
(5) Record of lubrication, including tvpe of lubri-
cant and date applied
(6) Record of maintenance inspections (see 7.4.1(2))
(7) Report of wire rope and cable inspection (sec
7.4.1and 7.4.2)
(8) Report of accidents or injury to rope
(9) Documentation of end attachment (see 7.3.2.4)
4.3.5.3 Maintenance Log. A signed complete log
shall be maintained wherein the actual execution of
maintenance work shall be recorded daily. The log shall
state components serviced, and the condition of the
components. A record shall be kept of replacement of
components.
4.3.6 Passenger Conduct
4.3.6.1 Dexterity and Ability. A skier or foot
passenger who uses a lift shall be presumed to have
sufficient skiing ability or physical dexterity to negoti-
ate the lift.
4.3.6.2 Embarkation and Disembarkation. A
passenger shall get on and get off a lift a1 designated
areas.
4.3.6.3 Riding. Passengers, while riding an aerial
lift, shall not throw or expel therefrom any object, nor
shall any passenger do any act or thing that shall inter-
fere with the operation of the lift. Passengers shall not
willfully engage in any type of conduct that may con-
tribute to, or cause, injury to any other person.



4.3.6.4 Downhill Skier. Each skier should main-
tain control of speed and course as he/she is getting on
or getting off the lift.

5. Surface Lifts

_——
This section covers the class of tramways wherein
passengers are transported uphill on the surface by
means of devices propelled by a main overhead travel-
ling wire rope. These tramways are normally mono-
cable type, and the rope is usually supported on inter-
mediate towers on both the uphill and downbhill side.
Either fixed or detachable grips may be used.

5.1 Design and Installation

5.1.1 General

5.1.1.1 Design Passenger Weight. For purposes
of design, a passenger shall be considered as having a
weight of 170 pounds (77 kg).
5.1.1.2 Location. In selecting the location and

alignment of an installation, consideration shall be
given to the following items, and to any others that
may be particularly pertinent to the lift type and
location:

(1) Electric power lines and their supports

(2) Railways

(3) Highways

(4) Structures

(5) Rock and earth slides, cave-ins, washouts, ctc

(6) Snow creep and avalanches

(7) Wind action

(8) Icing

(9) Ski slopes and trails

(10) Rivers and gullics

(11) Buried installations, including pipelines

(12) Crossing or close proximity to aerial tramways

(13) Control of air space below, above, and adjacent
to the installation

5.1.1.2.1 Ski Track Gradient. The maximum

permissible grade of the ski track shall be 1007 for sur-
face lifts using single passenger towing outfits and 80%
for surface lifts using towing outfits for more than one
passenger. No reverse grades shall be permitted except

for very gradual inclines at loading and unloading areas.

5.1.1.2.2 Cross Slope. The cross slope of a ski
track shall not exceed 5% for surface lifts using towing
outfits for more than one passenger, except at unload-
ing arcas. For single-passenger surface lifts, the cross
slope shall not exceed S% except at towers and unlcad-
ing areas. The cross slope at towers shall not exceed
1077 and shall slope away from the centerline of the
lift.
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5.1.1.2.3 Ski Slopes and Trails. No ski traffic
shall be allowed to cross the uphill surface lift line
except at approved locations.

5.1.1.3 Width of Clearing. The clearing shall

be wide enough to prevent interference with the lift
by adjacent vegetation. Such clearings shall be pro-
tected, if necessary, to avoid washouts that might en-
danger the installation. Potentially dangerous trees
shall be cleared far enough back to avoid their falling
on the lift.

5.1.1.3.1 Track Clearing. A minimum track
width shall be cleared and maintained in such a man-
ner that no rocks, stumps, or other obstructions pro-
ject above the snow surface from the point where the
passenger embarks on the lift to the point beyond the
safety gate where the passenger would stop, under the
most adverse conditions. The minimum total snow
track width shall be 2 feet 6 inches (0.8 meter) times
the design number of passengers per carrier. In no case
shall the track clearing width be less than 6 feet (1.8
meters).

5.1.1.3.2 Ski Track Width. A minimum ski-
able track width of 2.5 feet (0.8 meter) times the de-
sign number of passengers per carrier, but not less than
4 feet (1.2 meters), shall be maintained free of obstruc-
tions through the length of the track clearing described
in 5.1.1.3.1.

5.1.1.4 Path of Rope. Terminals and towers shall

be designed and installed to provide the clearances as
herein specified and to minimize surge of the line
under operating conditions. Local wind conditions
shall be taken into consideration. Clearing shall be ac-
complished so that carriers will not come in contact
with trees or vegetation during operating surges of the
line, or under maximum design wind conditions, or
both. In no case shall trees or vegetation extend within
S feet (1.5 meters) of any portion of the haul rope or
carrier under normal (nonsurge) operating conditions.

5.1.1.4.1 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
a passenger’s head by at least 2 feet (0.6 meter), and
keep down-coming, empty towing outfits clear of the
snow. The down-coming, empty towing outfits shall
clear a passenger’s head by at least 2 feet (0.6 meter)
at any area where the passengers cross the path of such
outfits.

The towers shall be of such a height and so located
that if the up-going haul rope comes off the supporting
sheaves of one tower, the towers (or terminal) on
either side will support the rope clear of the design ski
track by a minimum ot 2 feet (0.6 meter).
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5.1.1.4.2 Path of Rope Adjustment. When
varying snow depths of the uphill ski track require
changing of sheave heights, these changes shall be con-
trolled within minimum and maximum tolerances
established by the designer. This control shall be pro-
vided as prescribed below.

When terminals, towers, or both contain provisions
for a change in height of rope or track supports in
order to meet normal changes in operational require-
ments, such provisions shall be controlled as follows:

(1) The designer’s operational manual shall provide
complete instructions for proper procedures and se-
quences for making adjustments.

(2) Where range of adjustments allows possible op-
erator error resulting in improper sheave loading, a sys-
tem of readily verifying proper profile positioning
without the use of tools shall be incorproated into the
installation.

5.1.1.5 Capacity and Speed. The speed of the
lift and the spacing of the towing outfits shall be such
that the minimum loading intervals designated in
5.1.1.5.1 and 5.1.1.5.2 are maintained.

For lifts with detachable grips, means shall be pro-
vided to maintain the minimum distance between suc-
cessive skiers that was used in the design of the lift.
Skiers shall not be loaded until the skier(s) ahead has

traveled this minimum distance from the loading point.

Automatic launching devices shall meet these require-
ments when timed to release to meet the minimum
loading interval.

5.1.1.5.1 Single-Passenger Carriers. The mini-
mum loading interval shall be 3 seconds plus the time
required to extend the towing outfit to such a point
that the passenger starts to move.

5.1.1.5.2 Multiple-Passenger Carriers. The
minimum loading interval shall be 4 seconds plus the
time required to extend the towing outfit to such a
point that the passengers start to move.

5.1.1.6 Structures and Foundations. All struc-

tures and foundations shall be designed and installed
in conformance with applicable criteria listed in 1.3.
Applied design loads shall include dead. live, snow,
wind, and dynamic loads due to normal operations
and for foreseeable abnormal conditions.

Structures and foundations located in snow creep
areas shall be designed for such conditions and loads
or be protected by snow breakers or shears.

5.1.1.6.1 Structures. When bolted to founda-
tions, structures shall be bolted with double nuts, lock
nuts, or equivalent means of locking nuts.

5.1.1.6.2 Foundations. In determining the
resistance of the earth to motion of the foundation,
the subsoil conditions at the site shall be considered,
including any buoyancy due to groundwater that
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may be present. If the resistance of the soil is not prac-
tically determinable, the foundation or anchorage
should be designed as a gravity anchor, using a coef-
ficient of friction appropriate to the general character
of the soil. Bottoms of foundations shall be below the
normal frost depth unless resting on solid rock.
Foundations on rock shall be firmly anchored to solid
rock unless designed as gravity foundations.

The top of concrete shall be not less than 6 inches
(15 cm) above finished grade unless specific direction
for protection of foundation and structural steel be-
low grade is provided by the designer.

The design shall have factors of safety of 2 in resist-
ing overturning and concurrently 2 against sliding
under dead load and live load conditions; the factors
shall be 1.5 under these loadings plus wind acting
simultaneously.

5.1.1.7 Communications. A permanently installed
two-way voice communication system shall be provided
between the prime mover control point, drive machinery
building, loading stations, and unloading stations. The
power for this system shall be independent of the
primary power source and the communication system
shall be functional and audible during a power failure.

Audio indicators (bells, etc) shall be audible over all
ambient noise levels, and visual indicators (e.g., LEDs)
shall be visible even in bright sunlight.

NOTE: Voice communication systems are not required for
those conveyances qualifying for operation by a singlc opera-
tor, as defined in 5.3.2.2.1.

5.1.1.8 Internal Combustion Engine Installation
5.1.1.8.1 Fuel Storage. Fuel tanks shall be of
adequate capacity to permit uninterrupted operation
during the normal operating period. Where internal
combustion engines are located in weatherproof equip-
ment rooms or buildings, fuel tanks shall be located at
least S feet (1.5 meters) from the outside of the rooms
or buildings for surface tanks or in an underground
installation. The 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 above-
ground installations.
In all respects, the installation shall comply with
American National Standard for Stationary Combus-
tion Engines and Gas Turbines, ANSI/NFPA 37-1979.

NOTE: Integrally mounted steel fuel tanks may be located
within or beneath weathertight buildings supported on, or en-
closing, combined drive-tension carriages, provided that the
end of the fill pipe is located beyond the sides ot the build-
ing, has a locked fill cap, and is in such a location as to avoid
toxic tumes and fire hazard during refueling.



Liquid fuels shall be stored and handled in accor-
dance with American National Standard Flammable
and Combustible Liquids Code, ANSI/NFPA 30-1981
and ANSI/NFPA 37-1979. Liquefied petroleum gas
installations shall be made in accordance with Amer-
ican National Standard for the Storage and Handling
of Liquefied Petroleum Gases, ANST/NFPA 58-1979.

5.1.1.8.2 Exhaust Systems. Exhausts shall be
designed and installed to discharge to the atmosphere
so that precipitation does not enter the system. Exhaust
stacks within reach of personnel shall be equipped with
guards or heat shields.

5.1.1.8.3 Gear Shifts. Where gear shift levers
are used, provisions shall be made to prevent acciden-
tal shifting of levers into speed ratios exceeding design
or accidentally into reverse gear during public opera-
tion. Gears of manual transmissions shall not be shifted
when the lift is moving.

5.1.1.9 Loading and Unloading Areas. Platforms,

ramps, and related units comprising the loading and
unloading areas of surface lifts are integrally related to
safe operation. They shall be designed and installed in
conformance with applicable criteria listed in 1.3.

Loading areas shall be of sufficient length and grade
to permit the passenger to embark safely.

Unloading areas shall be of sufficient length and
grade to permit the disembarking passenger to leave
the towing outfit safety. The snow profile of this arca
shall contain an approximately level section followed
by a downgrade to assist the passenger skiing away
from the towing device.

The distance between unloading area and upper
terminal guides shall be sufficient to allow towing out-
fits to become retracted and to permit their oscillations
to diminish adequately before entering the terminal.

5.1.1.10 Signs. All signs for instruction of the
public shall be bold in design with wording short, sim-
ple, and to the point (see 5.3.6). All such signs shall
be prominently placed, and those pertaining to the lift
operations shall be adequately lighted for night opera-
tion.

Entrances to all machinery, operators’, and at-
tendants’ rooms shall be posted with a sign to exclude
the entry of unauthorized persons and locked.

The sign ““Men Working on Lift” or a similar warn-
ing sign shall be hung on the main disconnect switch
and at control points for starting the prime mover
when men are working on the lift. See 5.1.1.12 for ad-
ditional requirements.

The following signs shall be posted:

(1) “*Prepare to Unload™ (not less than 50 feet (15
meters) ahead of unloading area)

(2) *Stay in Track™

(3) “Unload Here”
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(4) “Safety Gate”

(5) “Remove Pole Straps from Wrists” (at loading
area)

5.1.1.11 Tests and Inspection

5.1.1.11.1 Acceptance Tests and Inspection.
Before a new or relocated surface lift is opened to the
public, it shall be given thorough inspection and tests
by qualified personnel to verify compliance with the
plans and specifications of the designer. The designer
or manufacturer shall propose and submit a load test
procedure.

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

(3) Alignment and clearances of all open gearing

(4) Installation and alignment of all drive com-
ponents

(5) Position and freedom of movement of counier-
weights or other tensioning means and carriages

(6) Haul rope alignment at entrance to bull wheels

(7) Operation of all electrical components, including
circuit protection and grounding

5.1.1.11.2 Surface Lift Inspection. Inspection
shall also cover:

(1) Alignment of haul line sheave units.

(2) Haul rope sags.

(3) Retraction of towing outfits.

(4) Towers, bents, and terminals for correct loca-
tion and installation in accordance with plans and
specifications. Terminal and tower cable working
points shall be documented by an *‘as built™ survey, and
any variation from the design drawings shall be noted
and approved by the engincer responsible for design.

(5) Thorough operating tests. The functioning of all
push-button stops, automatic stops, safety gates, limit
switches, selected deropement switches, and communi-
cation devices shall be checked. Braking shall be proved
adequate (see 5.1.2.5.1 and 5.1.2.5.2). The tests shall
include a period of continuous, full-speed operation with
empty carriers of sufficient duration to check for over-
heating of moving parts, excessive vibration or deflection
of mechanical or structural components, free movement
of tensioning systems, and other related defects.

19 6%1 .1.12 Safety of Operating and Maintenance
Personnel. Provision shall be incorporated in the sur-
face lift design to render the system inoperable when
necessary for the protection of personnel working on
the lift. See 5.1.1.10 for placement of applicable warn-
ing signs.

5.1.2 Terminals and Stations

5.1.2.1 Power Units
5.1.2.1.1 Prime Mover. All prime movers shall
have capacity to handle the most untavorable design
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loading conditions, including the starting of a fully
loaded lift.

Where manual multispeed transmissions are used on
the prime mover, gears shal! not be shifted when the
lift is moving.

Where reverse capability is provided on the prime
mover, provisions shall also be made to prevent ac-
cidentally shifting into reverse whenever the lift is
operating. '

5.1.2.1.2 Auxiliary Power Unit. An auxiliary
power unit shall not be required.

5.1.2.2 Speed Reducers and Gearing. All speed
reducers and gearing shall have the capacity for starting
a lift under the most unfavorable design loading con-
ditions and without exceeding design rating. They shall
have a service factor appropriate for the application
and they shall comply with the standards of the Amer-
ican Gear Manufacturers Association (AGMA), listed

5.1.2.3 Bearings, Clutches, Couplings, and Shaft-
ing. Bearings, clutches, and couplings shall be selected
on the buasis of the manufacturer’s published recom-
mendations for the particular use. If published data
are not available for the specific use, the manufacturer’s
approval shall be obtained. Bearings, clutches, and
couplings of special design, if used, should have the
approval of a qualified mechanical engineer.

Provision shall be made for adjustment and lubrica-
tion of all bearings, clutches, and couplings when re-
quired.

All shatting shall be designed in accordance with ac-
cepted standard practices.

5.1.2.4 Acceleration and Speed Control. Ac-
celeration of a drive shall be regulated with regard to
lift type, profile, speed, and use.

§.1.2.5 Brakes. All braking systems shall be cap-
able of operation to comply with daily inspection re-
quired by 5.3.2.4.3(4).

Each surface lift shall have the brakes designated in
5.1.25.1and 5.1.2.5.2.

5.1.2.5.1 Backstop Brake. A backstop brake
shall be provided to automatically prevent reverse rota-
tion of the lift under maximum load.

5.1.2.5.2 Service Brake. Unless an unloaded
lift operating at maximum speed will stop in 25 feet
(7.6 meters) or the distance d = ¥'2/18 000 where d
is the stopping distance in feet and V is the lift speed
in feet per minute, whichever is greater, an automatic
brake shall be provided to assure this stopping dis-
tance. This brake shall be applied by springs, weights,
or other approved forms of stored energy when any
stop circuit is interrupted. If the prime mover is an
internal combustion engine, the compression of the
engine may serve as a brake when this unit is not de-
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clutched by activation of the stop circuit. When the
motive power is an internal combustion engine, a posi-
tive system shall be provided to stop the lift.
5.1.2.6 Location of Machinery

5.1.2.6.1 General. Moving machine parts that
normally may be in reach of personnel shall be fitted
with safety guards conforming to American National
Standard Safety Standard for Mechanical Power Trans-
mission Apparatus, ANSI B15.1-1972.

Protection against static electricity shall be provided.

Fire-fighting device(s) shall be available.

5.1.2.6.2 Machinery Not Housed in a Ma-
chine Room. Provisions shall be made to keep the
public away from the machinery. All power units, all
components of the drive train, and all safety devices,
such as backstops, brakes, relays, and the like shall be
protected from the weather.

5.1.2.6.3 Machinery Housed in a Machine
Room. The machine room shall be well-ventilated. It
shall have a permanently installed lighting system ade-
quate for proper machinery maintenance and safety of
operating personnel. The arrangement shall permit
proper maintenance. A door with a suitable lock shall
be provided, and the design shall keep the public away
from the machinery. When a passageway is provided
between machines or machinery and walls, a minimum
passageway width of 18 inches (46 c¢m) shall be main-
tained. Means shall be provided to heat the machine
room unless the designer or manufacturer certifics in
writing that the drive machinery is rated for operation
in an unheated room.

5.1.2.7 Sheaves in Terminals and Stations

5.1.2.7.1 General. All sheaves, including their
mountings and frames, shall be designed to withstand
static and dynamic loads. Sheave bearings and mount-
ings shall be selected, designed, and installed in accor-
dance with the recommendations of the manufacturers
of the bearings.

When unlined sheave grooves are used for wire rope,
they should be V-shaped and shall have rounded bot-
toms with a radius equal to approximately 55% of the
rope diameter.

When lined sheave grooves are used, the allowable
bearing pressures of the liner material shall not be ex-
ceeded.

51\‘311 /49(5.1.2.7.2 Haul Rope Terminal Sheaves (Bull

eels and Deflection Sheaves). Haul rope terminal
sheave frames shall be designed to retain the rope in
the event of the failure of the shaft or mounting. In
instances where the sheave is cantilevered, the design
working stresses shall be not more than 607 of those
otherwise allowable.

The minimum diameter of terminal sheaves shall be
72 times the nominal diameter ot the haul rope, pro-



Table 5-1
Minimum Diameters for Counterweight
Rope Sheaves and Sheaves Not
Specifically Covered Elsewhere in This Standard

Sheave Diameter

Rope Type Condition A Condition B Condition C
6x7 72d 42d 244
6x 19 45d 30d 20d
6x 37 27d 18d 12d

NOTE: d equals the nominal rope diameter.

vided that no gripping device passes around the sheave.
The minimum diameter shall be 80 times the nominal
haul rope diameter in cases where gripping devices pass
around the sheave. In the latter case, means shall be
provided to guide towing outfits into, around, and out
of terminal sheaves and to prevent the towing outfits
from swinging excessively while passing around the
sheave. The sheave assembly shall be designed to re-
tain the haul rope in the event of a deropement from
the sheave.

Haul rope terminal sheaves that act as driving, brak-
ing, or holding sheaves shall be so designed that the
haul rope does not slip in the sheave groove.

5.1.2.7.3 Counterweight Rope Sheaves and
Sheaves Not Specifically Covered Elsewhere in This
Standard. The minimum diameters for these sheaves
shall be as indicated in Table 5-1.

Condition A is applicable where rope bending around
sheaves is of major importance.

Condition B is applicable where rope bending around
sheaves is important, but some sacrifice in rope life is
acceptable to achieve reduction in weight, economy
in design, etc.

Condition C is applicable to sheaves that should
not rotate due to any tension sheave movement but
should rotate only due to counterweight adjustment.

Provisions shall be made to assure that all counter-
weight sheaves rotate freely.

5.1.2.7.4 Haul Rope Line Sheaves. The re-
quirements of 5.1.3.3 are applicable to haul rope line
sheaves used in terminals and stations, with the follow-
ing exceptions:

(1) Sheaves that carry no load other than the
weight of the rope and carriers

(2) Sheaves that are located in such a way that the
weight of carriers is either wholly or partially supported
on tracks or by other means

(3) Sheaves that zre located in such a way that car-
riers attached to the cable are not passing onto the
sheaves

In such cases, the design shall be modified to meet
the requirements of the particular installation.
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Guide sheaves shall be located in order to prevent
misalignment of rope entering and leaving the drive
and return sheaves. Such sheaves shall be as close as
practicable to the drive and return sheaves, but not
farther than one diameter of the drive or return sheave
from the point of tangency. Shoes, rollers, or sheaves
shall be placed on the opposite side of the rope adja-
cent thereto to prevent deropement in that direction.

These requirements apply to all installations except
floating tension sheave carriages (see 5.1.2.8.2).

5.1.2.8 Tension Sheave Carriages. The available
travel of the tension sheave and carriage shall be ade-
quate for the maximum limits of motion under normal
operation.

5.1.2.8.1 Rigid Mounted Carriages. The

sheave carriage shall be supported from the ground by
a rigid structure. The mounting that travels under the
action of the counterweight shall be supported on rigid,
straight rails by means of wheels. Torsional loads due
to driving torque, braking torque, or reactions of a
backstop shall be considered, and the structure and car-
riage shall adequately transmit these loads to the
foundations.

Mechanical stops shall be provided to prevent over-
travel of the carriage and the tension sheave. These
stops and the terminal structure shall be designed to
resist, at normal design stresses, an unbalanced horizon-
tal force on the bull wheel applied in the direction of
the opposite terminal and equal in magnitude to 307
of the counterweight reaction on the bull wheel.

5.1.2.8.2 Floating Tension Sheave Carriages.
A floating tension sheave carriage may be used and op-
erated with a lateral tilt of more than 6 degrees if it is
of the type that has proved to give satisfactory service
in the industry. Otherwise, the provisions of 5.1.2.8.1
shall apply. In any event, adequate control measures
shall be taken to prevent the rope from riding on the
flanges or derailing from the terminal sheave and the
tower sheaves on the nearest line tower.

5.1.2.9 Counterweight and Tensioning Systems

5.1.2.9.1 Counterweights. Counterweights
or other suitable devices shall be provided to determine
and regulate the tension of all haul ropes. Counter-
weights, when used, shall be arranged to move freely
up and down. Enclosures for counterweights shall be
provided where necessary to prevent snow or ice from
accumulating under and around the counterweights
and interfering with their free movement. When a
counterweight is contained in a structural frame, guides
shall be provided to protect the frame and to ensure
free movement of the counterweight. Where snow en-
closures are not required, guardrails or enclosures shall
be provided to prevent unauthorized persons from
coming in contact with or passing under counterweights.
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The counterweight, or other suitable device, shall
have sufficient travel to take care of all normal operat-
ing changes in loading and temperature. Counterweights,
if used, shall determine and regulate the tension during
all operating periods.

Friction and other forces developed in the tension
system composed of the movable carriage, counter-
weight sheaves, reeving, and guide system shall be in-
cluded in calculating haul rope tension for all condi-
tions of loading. Carriage and counterweight movement
shall be evident in normal operation or the resistance

circuits and switches shall conform to the requirements
of 5.2.1.7.

5.1.2.11.1 Manual Stop Devices. Manual stop
devices that will stop the prime mover and apply the
service brake shall be installed in all attendants’ and
operators’ stations, in machine rooms, and out-of-
doors in close proximity to all loading and unloading
areas. Unattended stop devices shall be designated by
a sign reading “Emergency Stop Switch’ or equivalent.
All manual stop devices shall be conspicuously and
permanently marked.

to movement shall be measured and its magnitude ap- 4/17 (999 5.1.2.11.2 Automatic Stop Devices. The fol-

proved by the engineer responsible for design.

5.1.2.9.2 Counterweight Ropes. Counter-
weight ropes shall have a minimum factor of safety
of 6, when new. The factor of safety is equal to the
nominal breaking strength of the rope (sce 7.1.3) di-
vided by the maximum static design tension. On ar-
rangements involving rope reeving, the maximum de-
sign static tension with sheave friction taken into ac-
count shall be the basis for determining factor of
safety.

Counterweight ropes shall be adjusted so that the
counterweight will reach the end of its travel betore
the attached tension sheave carriage comes within 6
inches (15 ¢cm) of the end of its travel.

Sce 7.3 for additional requirements.
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that are used for counterweight system take-up and re-
main a permanent part of the system shall have a fac-
tor of safety of 6 against their ultimate capacity. They
shall have a positive lock against release. Where this
factor of safety cannot be established by manufacturer’s
endorsement, a safety device shall be installed on the
counterweight rope ahead of the winch that will keep
the tensioning system intact in the event of failure or
release of the winch.

5.1.2.10 Anchoring Devices. All anchoring end
connections shall be above finished grade. Any portion
of an anchorage below ground shall be protected
against loss of strength due to corrosion.

Sections of ropes bent around thimbles, sheaves, or
other anchorage devices not meeting the minimum
diameters specified by Condition Cin 5.1.2.7.3, or
permanently deformed or damaged sections, shall not
be relocated or reused as a part of the section under
load.

Wire ropes or strands, and their connections, used to
anchor, tension, or otherwise secure terminal structures,
shall be designed with a minimum factor of safety of 6.
Where adjusting devices are used in the arrangement,
the devices shall be capable of being securely locked or
removed during operation,

5.1.2.11 Manual and Automatic Stops. All stop
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lowing automatic stop devices shall be installed:

(1) Devices beyond each unloading area. For actuat-
ing devices of the suspended type, the suspended por-
tion shall be strong enough to cause release of the
actuating devices in use under the most adverse condi-
tions, and each side shall be detachable and shall inter-
rupt the safety circuit when detached. The location
of the device shall be in accordance with the following:

(a) Intermediate unloading stations: Required
only when skiers are not permitted beyond the inter-
mediate unloading station. The device shall auto-
matically stop the lift in the event a skier or an unre-
tracted towing outfit passes beyond the intended point
of unloading.

(b) Terminal unloading arcas: Always required.
The device shall automatically stop the Lift in the event
a skier or an unretracted towing outfit passes beyond
the safety gate. The gate shall be so located that the
distance from the stopping device to the first obstruc-
tion or point of reversal of direction of the towing
outfits is 1507 of the distance required to stop the
empty lift 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, but in no event be
further downhill than oppuosite to the unloading area.

(2) Devices to stop the lift before any counterweight
or tension sheave carriage reaches either end of its
travel.

5.1.3 Line Structures

5.1.3.1 Towers. The design of the tower struc-
ture and foundation shall be in accordance with the
requirements of 5.1.1.6. Where guyed towers are used
and guys intersect the ground within or near ski runs,
the guys shall be marked for visibility, preferably with
boards painted with black and yellow stripes.

Means shall be provided for ready access from the
ground to all tower tops. This requirement will be ful-
filled if the tower structure is safe to climb. Otherwise,
means such as permanent ladders or light, portable lad-
ders shall be provided. The latter, if used. shall be in at



least sufficient quantity to be available at each point
where attendants are stationed.

Towers shall be identified with successive numbers
clearly visible when looking up the lift line.

Where towers are 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.

5.1.3.2 Guards and Clearances. A minimum
clearance of 36 inches (91 c¢m) shall be maintained be-
tween the tower at uphill ski track level and the ver-
tical plane of the upward traveling cable. With respect
to the downward traveling cable, a minimum clearance
of 24 inches (61 cm) shall be provided between the
towing outfit in its normal position and the tower.
A definite need for additional clearance arises when it
is proposed to transport more than two skiers per tow-
ing outfit. '

5.1.3.3 Haul Rope Sheaves and Mounts

NOTE: The requirements in 5.1.3.3 and 5.1.3.3.1 through
5.1.3.3.4 apply generally to sheaves that support or hold down
the haul rope at towers on a monocable system. These require-
ments shall apply to both sides of each lift.

The diameter of a haul rope sheave shall be not less
than 10 times the nominul diameter of the haul rope
for metallic sheaves or 8 times for sheaves with elasto-
mer treads.

5.1.3.3.1 Maximum Allowable Sheave Load.
The maximum allowable load per sheave should be
determined by the lift designer.

5.1.3.3.2 Sheave and Sheave Unit Design.
Sheave flanges shall be as deep as possible considering
other features of the system. At the same time, rope
grips shall be designed in relation to the sheave groove
50 as not to contact sheave flanges during normal op-
erations taking into consideration the anticipated
amount of wear of the sheave liner groove. Grips shall
be allowed to contact sheave flanges adjacent to the
haul rope when the carrier swings, provided that this

is considered in the design of grips and sheaves. Further-

more, rope grips, sheave flanges, and hanger guides
shall be designed so that hangers cannot be caught be-
hind guides. and so that ropes and grips cannot be de-
roped from sheaves if the carrier is swinging within de-
sign limits as it approaches or passes the tower.

Suitable guards of sufficient strength to resist the
lateral forces caused by deropement shall be installed
to prevent the rope from falling into a dangerous posi-
tion within the tower structure.

Construction of the entire sheave unit shall be such
that the rope cannot become entangled in the sheave
amt in the event the rope leaves the sheave toward
e outside.
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On each sheave unit, rope-catching devices shall be
installed to prevent the rope from moving excessively
in the direction of the load on the sheave unit in the
event of deropement. These devices shall be located
less than one-half the diameter of the sheaves from the
normal operating position of the rope and shall extend
a minimum of two rope diameters beyond the sheave
flange. They shall be designed to permit the passage of
the rope and grips after deropement.

On each sheave unit, suitable deropement switch
devices shall be installed and maintained that will stop
the lift in case of deropement.

If the gage of the haul rope system is varied at any
point along the line, the horizontal departure at any
one tower shall be provided for in the design so that
deropement cannot occur by virtue of such a departure.

Sheave mounts or mounting frames shall be designed
to be adjustable, allowing the sheave units to be
aligned and held in the plane of the rope.

See also 5.1.1.4-5.1.1.4.2 for effect of tower height
and location on sheave units.

5.1.3.3.3 Haul Rope Retention. Provisions
shall be made to retain the haul rope in the line sheave
groove under all anticipated conditions of loading. This
criterion will be met if any of the following conditions
is fulfilled:

(1) Condition A: Under the most adverse design
loading conditions (excluding dynamic effects), the
minimum load of the haul rope on a group of support
sheaves at a tower shall be not less than the largest of
the tollowing values: 100 pounds (45 kg) per sheave;
or 300 pounds (136 kg) per tower group: or a value in
pounds equal to two-thirds the sum of the adjacent
span lengths expressed in feet of slope length (a value
in kilograms equal to the sum of the adjacent span
lengths expressed in meters of slope length).

When cable elevation at the tower in quéstion lies
below a straight line joining cable elevations at the ad-

_ jacent tower, the haul rope shall not leave the group

of sheaves under either of the following conditions:

(2) When the haul rope tension is 1.5 times its
maximum design value at the point, using unloaded
carriers in adjacent spans or. in the case of detachable
systems, no carriers in adjacent spans

(b) When a rope is under tension of the counter-
weight alone (bare rope) or with any arrangement or
number of empty chairs or hangers on the line

The minimum load of the haul rope on a group of

hold-down sheaves at a tower under the most adverse
loading conditions shall be not less than the larger of
the following values: a value in pounds equal to the
dead plus live load of the carrier; or a value in pounds
equal to the sum of the adjacent span lengihs expressed
in teet of slope length (a value in kdograms equal 1o
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1.5 the sum of the adjacent span lengths expressed in
meters of slope length). In no case shall this load be
less than 225 pounds (102 kg) per passenger.

(2) Condition B: Combination sheave units that in-
corporate support and hold-down sheaves shall be de-
signed with the retaining sheaves always in contact
with the haul rope. When retaining sheaves are mounted
to deflect, to allow passage of a carrier grip, such de-
flection shall not occur until the sheave is loaded to
one-half of the maximum design sheave loading. The
retaining sheaves shall have the same maximum design
loading as the other support or hold-down sheaves on
the tower. If the design satisfies loading requirements
in Condition A, nothing in this paragraph shall preclude
the use of rollers or guides opposite the tower sheaves
that do not necessarily contact the rope.

5.1.3.3.4 Additional Requirements. When
single sheaves are used for other than guide sheaves,
which normally carry no load other than the weight
of the rope and carriers, the sheave diameter should be
not less than 20 times the nominal rope diameter. The
sheaves for the return rope shall be installed in a
manner to prevent a passanger from contacting the
rope or being hit by one of the returning towing out-
fits. All line sheaves shall be so guarded that towing
devices or attachments cannot become entangled in the
sheaves or sheave supports while traveling in cither a
forward or reverse direction. If unloading is permitted
ahead of any intermediate tower, the layout of the un-
loading area shall satisfy the requirements of 5.1.1.9,
and the tower shall be guarded to prevent the released
towing devices from becoming entangled with it.

5.1.4 Line Equipment

5.1.4.1 Haul Rope. Sece Section 7 for basic wire
rope design and installation requirements.

CLW /9% 5-1.4.1.1 Factor of Safety. Haul ropes shall

have a minimum static factor of safety of 5, when new.
Static factor of safety is equal to the nominal breaking
strength (see 7.1.3) divided by the computed maxi-
mum tension caused by design loads, including the ef-
fects of friction, but excluding dynamic loads. in the
section of rope that is most highly stressed.

5.1.4.1.2 Factor of Safety for Spliced Haul
Rope with an Independent Wire Rope Center. Where a
spliced haul rope with an independent wire rope center
is used. the nominal strength of an equivalent wire rope
with a fiber core shall be used.

5.1.4.2 Fixed and Detachable Haul Rope Grips

5.1.4.2.1 General. The rope grip shall be of a
type that has been proved to give satisfactory service
by the industry. The manufacturer shall permanently
affix a unii identification and size marking to each
grip. Each grip shall be nondestructively tested before
nublic use.
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The rope grip shall be designed to pass smoothly
over and under line sheaves that have flanges of ade-
quate depth to discourage the haul rope from leaving
the sheaves.

The design shall incorporate provisions to accom-
modate a 10% reduction in haul rope diameter. The de-
signer’s instructions shall provide details for the proper
initial setting of the grip and a method to assure an
operator or inspector that the grip has not reached an
operational limit of the clamping components.

5.1.4.2.2 Slippage. The rope grip shall be de-
signed and maintained during use so as to resist a force,
that tends to slide it along the haul rope, that is, a
minimum of 2 times the force required to move a car-
rier along a properly lubricated haul rope at its steep-
est incline, under the most adverse conditions of carrier
loading. The grip shall automatically adjust to main-
tain this gripping force with a 3% reduction in haul
rope diameter.

The grip designer shall specify the proper grip in-
stallation and testing procedures and, for clamping-
type grips, the minimum force below which the grip
should not slip on the rope and a maximum force
above which the grip should slip on the rope.

[\7}/@80 5.1.4.2.3 Strength. The strength of the grip
s

all be based on the following criteria:

(1) A factor of safety of 6 shall exist in all parts of
the grip wherein stress is proportional to the dead and
live load of the carrier. This factor of safety is defined
as follows: With the grip in its operating position (grip-
ping the rope or equivalent), a downward load. equal to
the dead load of the carrier plus 6 times the design live
load, shall not cause any part of the grip to fail.

(2) Those parts whose stress is not changed by ap-
plication of live load shall be designed on the basis of
an allowable stress of not more than the yield point
divided by 3.0. In the design of springs, where used,
the allowable stress may be increased if load tests are
conducted by an approved testing laboratory to pro-
vide assurances that the fatigue life of the actual spring
is more than ample for the various applied loads.

(3) The material of which the grip is made shall be
selected or selected and treated to obtain optimum
impact resistance.

(4) Special attention shall be paid to fatigue con-
siderations. A grip that has not been proved in service
should be subjected to fatigue tests.

(5) Grips made up of cast parts shall be proof-loaded
with forces equal to the gripping force and 3 times
dead plus live load.

By inspection, confirmation shall be obtained
that the grip and its parts meet the foregoing criteria.

5.1.4.2.4 Maximum Loads. The maximum
total vertical load on a single grip shall not exceed 1/14



of the minimum tension in the haul rope.

5.1.4.2.5 Positive Attachment of Detachable
Grips. A detachable grip shall be designed and con-
structed in such a manner that it grips the haul rope
positively without damaging the haul rope and in such
a manner that it cannot become accidentally uncoupled,
even by rope vibrations.

Provision shall be made to preclude a grip attaching
to the haul rope at the splice unless the designer stipu-
lates that the grip will function properly at that point
and gives maximum and minimum permissible rope
diameter variations through the splice length including
the point of strand tucks.

5.1.4.3 Carriers
5.1.4.3.1 General. The bar, platter, or other
device in contact with the skier shall be so designed
that the passenger can embark and disembark safely.
Devices that envelop the passenger, such as a strap,
are prohibited.

The length of the towing outfit shall permit the
shortest passenger to remain in firm contact with the
uphill track and to satisfy the requirements of 5.1.1.4.1.

5.1.4.3.2 Loads. With respect to vertical loads,
the surface lift carriers shall be designed to support a
vertical load 4 times the design load without permanent
deformations of the assembly or component parts.

5.1.4.3.3 Vertical Clearances. When a towing
outfit is swung longitudinally by 15 degrees from the
vertical position, or when it is in its most extreme op-
erating condition, whichever is more severe, there shall
be clearance in the vertical plane between the towing
outfit or hanger and any obstruction, such as sheaves,
guards, etc.

5.1.4.3.4 Additional Requirements for Re-
tractable Towing Outfits. Retraction of a towing out-
fit shall be so controlled that it may be released from
a fully extended position without causing injury to
passengers or damage to the towing outfit, or causing
such violent oscillations as to expose any part of the
towing outfit to entanglement with the haul rope,
sheaves, other structures, or equipment.

5.1.5 Provisions for Operating Personnel. Operator
and attendant stations shall be located to provide visual
surveillance of the line and station. When enclosed,
they shall be heated, ventilated, and lighted as required
to perform the function of the station. They shall con-
tain, inside the station when enclosed: (1) the com-
munications and controls required of the station;(2)
the operating instructions and emergency procedures,
and (3) a fire extinguisher. This does not preclude ad-
ditional communications and controls located outside
the enclosed station. All enclosed stations shall be
locked to prevent unauthorized entry.

The operator shall be located where he/she can ob-
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serve the lift in operation. All primary lift contrels and
communications shall be immediately available to
him/her. Loading and unloading areas shall have lift-
stopping devices located convenient to the attendants
assigned to those areas.

5.1.6 Operational and Mainienance Manuals

5.1.6.1 Operational Manual. The designer of
each lift shall prepare an operational manual for use
with each installation. The manual shall describe the
function and operation of the components and provide
instructions for the correct usage of the installation.
5.1.6.2 Maintenance Manual. The designer of

each lift shall prepare a maintenance manual for each
installation. The manual shall describe recommended
maintenance procedures, including:

(1) Types of lubricants required and frequency of
application

(2) Definitions and measurements to determine
excessive wear

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

5.2 Electrical Design and Installation
5.2.1 General Design and Installation Testing. Prior

to operation of newly installed tramways or after any
modification thereafter of the electrical system, the
electrical system shall be tested and shown to meet
the requiremants of this standard and the test results
shall be recorded. Design of all electronic controls and
drives shall consider minimum sensitivity to electrical
noise and electrical emissions, such as noise spikes
from power lines and lightning, radio transmitters,
thyristors (SCR), solenoid or relay noise at levels and
frequencies that could initiate loss of control.

5.2.1.1 Applicable Codes. All electrical systems
shall comply with American National Standard Na-
tional Electrical Code, ANSI/NFPA 70-1981 and
American National Standard National Electrical Safety
Code, ANSI C2-1981.

5.2.1.2 Location. All electrical power transmis-
sion wiring located near or proposed to cross over
tramways shall comply with the applicable require-
ments of ANSI C2-198].

5.2.1.3 Protection. All transformer stations and
other high voltage electrical equipment shall be marked
with conspicuous warning signs and shall be protected
so as to prevent unauthorized persons from entering the
area or coming in contact with any portion of the
equipment or wiring. All power equipment shall be
protected against overloads by circuit breakers or fuses.

5.2.1.4 Voltage Limitations for Overhead Cir-
cuits. Signal. communication, and control circuits may
be supported between the towers that support the
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tramway. Voltage on overhead or exposed circuits shall
be limited to 50 volts with the exception of the inter-
mittent ring-down circuits for telephone systems.
5.2.1.5 Wiring. All wiring shall be in accordance

with the designer’s specifications and applicable codes.

5.2.1.5.1 Control Wiring Classification. All
control wiring shall be Class 1 in accordance with
Article 725 Parts A and B of ANSI/NFPA 70-1981.

5.2.1.5.2 Communication Wiring. All com-
munication wiring and systems are excluded from the
requirements in Article 725-5 of ANSI/NFPA 70-1981.

5.2.1.5.3 Insulation. All control wiring is ex-
cepted from the requirements of Article 725-16 of
ANSI/NFPA 70-1981. The designer shall specify con-
ductor size, type, and insulation suitable for the elec-
trical and mechanical requirements of the application.

5.2.1.5.4 Exterior Lighting and Snowmaking
Circuits. All ungrounded exterior lighting and snow-
making circuits, mounted on or within 60 feet (18
meters) of the tramway centerline, shall be ground
fault protected.

§.2.1.6 Grounding

5.2.1.6.1 Structures. All metallic structures
shall be connected to a common conductor. Electrical
continuity of all metal parts of the structures shall be
assured by mechanical connection.

5.2.1.6.2 Drive Terminal Structure. The drive
terminal structure shall have one point referred to as a
ground point, as defined in ANSI/NFPA 70-1981. All
dircct-current and alternating-current clectrical sys-
tems shall be referenced to this point. If an electrical
prime mover is used, the electric service grounding elec-
trode conductor shall terminate at this point. Under
the worst case conditions, the resistance from the
ground point to any grounded point within the tram-
way system shall not exceed SO ohms. The grounding
system for the tramway shall not be used as a ground-
ing system for any other system not related to the
tramway system.

To ensure that the S0-ohm grounding requirement
is met under all conditions of soil, moisture, tempera-
ture, and circulating ground and air currents, all
terminal and line structures shall be bonded together
with a bonding conductor.

5.2.1.6.3 Haul Rope Grounding. Grounding
sheaves or equivalent means shall be provided at one
location for the purpose of grounding haul ropes, as
applicable. for static electrical discharge.

5.2.1.6.4 Lightning Protection. If lightning
protection is provided. it shall follow the American
National Standard Lightning Protection Code, ANSI/
NFPA 78-1980.

5.2.1.7 Operating Control Circuits. If, for any

reason, the vperator has lost control of the tramway
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while using the normal or operating control circuitry,
the control circuitry shall be designed to allow the
attendant/operator to stop the tramway with the emer-
gency stop circuit. Any one of the following six condi-
tions is considered a loss of control of a tramway:

(1) Tramway will not slow down when given the
command to do so

(2) Tramway will not stop when given the com-
mand to do so

(3) Tramway overspeeds beyond control settings
and/or maximum design speed

(4) Tramway accelerates faster than normal design
acceleration

(5) Tramway self-starts or self-accelerates without
the command to do so

(6) Tramway reverses direction unintentionally and
without the command to do so

Control circuits shall not have anything across or
parallel with the contacts of switches, relays, or safety
devices including solid state devices monitoring the
circuits or devices, unless it can be shown that any
failure mode of the device placed across the switch
does not defeat the purpose of the switch.

Each control circuit shall be tested for circuit in-
tegrity at its most remote terminal on a daily basis.
An inadvertent ground or power failure shall stop the
tramway.

§.2.1.7.1 Emergency Stop Circuit. All tram-
way control systems shall include a normally energized
electrical circuit, that, when interrupted. effects an
emergency stop (see 1.4.20.1). The emergency stop
shall have priority over all other control stops or com-
mands. This circuit shall include a manual stop device
at each attendant/operator station in close proximity
to loading and unloading areas, main control panel,
and machine room. These emergency stop switches
shall be red.

When there is only one stop circuit, it shall be
classified as the emergency stop circuit.

5.2.1.7.2 Normal Stop Circuit. All tramway
systems shall include a normally energized electrical
circuit that, when interrupted, effects a normal stop
(see 1.4.20.2).

5.2.1.7.3 Operating Circuitry. All tramway
systems shall contain a normally de-energized circuit
that, when energized, causes the system to start, ac-
celerate to and run at designated speeds and. when de-
energized, causes the system to stop.

All start/run and speed control switches shall be
conspicuously and permanently marked with the
proper function.

All stop switches shall be of the manually reset type
and be positively opened mechanically and their open-
ing shall not be dependent upon springs.
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(98( 5.2.1.74 Bypass Circuits. Bypass circuits
may be installed for emergency conditions. Controls
to bypass any portion of the operating control cir-
cuitry shall be locked and may be operated only by
the tramway supervisor or his/her designated repre-
sentative. Operation of the bypass shall require the
physical effort of the person activating it to maintain
the bypass condition (momentary contacts).

Bypass circuits shall be provided with a warning
light to clearly indicate the bypass circuit is in use.
The tramway shall be maintained under close visual
surveillance when the safety circuits are bypassed.

5.2.1.8 Electrical Prime Mover. All DC (direct-
current) electronic speed regulated drives and DC-
powered electric motors shall shut down in the event
of:

(1) Field loss

(2) Speed feedback loss

(3) Overspeed

(4) Overcurrent

(5) SCR misfiring

5.2.2 Night Lighting. For nighttime operation,
operating tramways shall be provided with lighting
facilities. The entire path of travel, including the
loading and discharge areas, shall be lighted.

5.2.2.1 Dlumination. Lights shall be located in
a manner to provide generally uniform illumination.

5.2.2.2 Types. Lamps shall be of a type suitable
and rated for minimum temperatures of the location.
Fixtures shall be designed to maintain proper lamp
operating characteristics.

substantial poles or standards. Tramway towers and
terminal structures may be used for supporting lights
subject to the following requirements:

(1) Approval shall be obtained from a qualified
engineer.

(2) The service conductors to each tramway tower
or terminal structure shall be underground or in rigid
raceways. No wiring shall be supported between towers
and no open wiring shall pass over or under the tram-
way line.

(3) A separate enclosed disconnect or circuit breaker
shall be required for each tower or terminal structure.

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

(5) The lighting installation shall not conflict with
other requirements of this standard and shall not inter-
fere with operations of the tramway in any manner.

ing shall be provided in the event of electric power
failure to permit regular unloading of tramway facil-

es.
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5.3 Operation and Maintenance

5.3.1 General and Personnel Safety. This subsection
covers the requirements for operation and maintenance
of all types of surface lifts. Many requirements are
listed elsewhere in Section 5, since they also regulate
installation and design. It is imperative that operating
and maintenance personne] be familiar with applicable
provisions of this section.

Operation and maintenance of surface lift equip-
ment can be dangerous to personnel performing these
tasks. Procedures for performing these functions shall
require precautionary measures necessary to assure the
safety of the personnel involved. Implementation of
the procedures intended for the protection of the pub-
lic and operating and maintenance personnel shall be
the responsibility of the owner, supervisor, and the in-
dividual worker.

Passengers and operating personnel shall be cau-
tioned or prevented, as required, from transporting
objects or materials that may encroach upon limita-
tions of carrier clearances or design live loads.

5.3.2 Operation

5.3.2.1 Personnel. Surfuce lifts shall be operated
by trained and competent personnel, and the owner
shall be responsible for their supervision and training.
One or more persons familiar with emergency proce-
dures shall be on the site at all times when the facility
is in regular operation. All personnel shall practice
good housckeeping, with particular emphasis on avoid-
ing the development of any condition that might con-
tribute to personal injury. Personnel shall comply with
the operational rules and safety regulations of the
specific lift.

5.3.2.1.1 Supervisors. One individual shall be
in responsible charge of all operating personnel and at-
tendants. This individual shall be responsible for safe
operation, and shall have the authority to deny access
to the lift to any person who in the supervisor’s opinion
is not fit or competent to use the lift without danger
to that person. to others, or to the equipment. The
supervisor shall also have the authority to prohibit op-
eration of the lift under adverse weather or operational
conditions. Although he/she may delegate authority to
others, the supervisor has the final responsibility.

§.3.2.1.2 Operators. An operator shall be in
charge of each lift. This operator shall be trained and
experienced in normal operational and emergency
procedures.

§3.2.1.3 Attendants. An attendant shall be
assigned to particular duties under direction of the
operator. The attendant shall be familiar with opera-
tional and emergency procedures pertaining to his/her
assignment. This training shall include instruction for
observation of any potentially dangerous operational
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or mechanical developments within his/her view.
5.3.2.1.4 First Aid. One or more persons
trained to administer first aid shall be available at all
times when a lift is operating and transporting pas-
sengers. There shall be ready access to first aid sup-
plies and equipment, including provisions for trans-
porting an injured person to an enclosed and, if re-
quired, heated shelter.
5.3.2.2 Minimum Operating Personnel. The fol-

lowing personnel are the minimum that shall be re-
quired:

(1) An operator shall be in charge of each surface
lift.

(2) One attendant shall be on duty at each loading
area.

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

NOTE: An operator may serve concurrently as an operator and
an attendant at a loading or unloading area that may be adja-
cent to the operator’s station unless the duties of that area pre-
clude his/her maintaining reasonable surveillance of the entire
lift operation.

The above regulations for minimum operating per-
sonnel may be modified in the following cases:

(1) Surface lifts may be operated with a single op-
erator at the loading station provided the following
conditions are met:

(a) The length of the lift, measured {rom the
loading area to the safety gate, shall not exceed 800
feet (245 meters)

(b) The entire tow path and the entire haul rope
system shall be visible to the operator

(c) The lift shall have a clearly identified stop
switch located at the unloading area, in addition to
the required safety gate (see 5.1.2.11.2)

(d) The operator shall have all lift controls im-
mediately available

(e) The restarting of the lift following actuation
of a safety or stopping device shall be impossible until
clearance is assured and the safety or stopping device(s)
has been reset by an authorized person

(f) There shall be no obstructions at the top bull
wheel area that could come into contact with a pas-
senger who might fail to unload

(2) Surface lifts provided with television surveillance
of sections of the tow path and designated unloading
stations not visible to the operator do not require an
unloading attendant, provided conditions (c) through
(f) are enforced and the unloading arcas of the lift
meet the requirements of 5.1.1.9.

NOTE: When specifically approved, platter lifts with single-
passenger hangers do not require either an unloading attendant
or television surveillance providing conditions (¢) through (f)
are enforced and the unloading arca of the lift meets all manu-
facture:'s design specifications.
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5.3.2.3 Duties of Operating Personnel
5.3.2.3.1 Supervisor. The duties of the super-
visor shall be as follows:

(1) To determine that all lifts are operational and
that all operating personnel are trained, equipped, and
fit to perform their duties

(2) To discontinue operations on any lift due to
physical, weather, personnel, or other reasons

(3) To enforce operational, maintenance, and safety
rules

5.3.2.3.2 Operator. The duties of the opera-
tor shall be as follows:

(1) To assume responsible charge of the lift

(2) To assign and supervise all attendants on his/her
lift

(3) To maintain an operational log book as required
in5.3.5.1

(4) To advise the supervisor of any condition or
occurrence that may adversely affect the safety of the
operation

5.3.2.3.3 Attendant. The duties of the at-
tendant shall be as follows:

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

(2) To advise and assist passengers, as required

(3) To maintain surveillance of his/her area of juris-
diction

The operator shall be advised of any unusual or im-
proper occurrences. Should a condition develop in
which continued operation might endanger a passenger,
the attendant shall stop the lift immediately and advise
the operator. The operator shall also be advised of
changes in weather, ground, or snow surface conditions.

5.3.2.4 Operational Procedures. The required

operational procedures as set forth in 5.3.2.4 through
5.3.2.5 shall be supplemented by specific requirements
as specified in the designer’s operational manual (see
5.1.6.1).

5.3.2.4.1 Control of Passengers. Each lift
shall have a definite method for marshaling passengers
for safe loading and unloading. Fences and gates may
be required to implement the system.

§.3.2.4.2 Daily Preoperational Inspection.
Prior to transporting passengers, a daily inspection shall
be conducted. As a minimum, the inspection shall con-
sist of the following:

(1) A visual inspection of each terminal, station, and
the entire length of the lift

(2) Assurance that tension carriage, counterweights,
or other tensioning devices are 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 loading and unloading areas

(4) Operation ot all biaking systems



(5) Operation of communication systems

(6) Operation of the lift, including a visual ins;#
tion of all ropes and carriers

For those lifts having internal combustion eng. 7%,
the fuel quantity shall be determined to be suffic.cr!
to conduct the anticipated period of operation v/ith/t
refueling. During refueling, power units shall be sh!
down.

Loading and unloading areas shall be inspecte) anl
prepared for the safe ingress and egress of passeny«f.
The lift or tow track shall be inspected and, if ner.«"-
sary, tracks shall be established. Tracks shall be ¢-tab-
lished beyond the safety gate for a distance necessaty
for passengers to stop should the passenger pass thiromigh
the safety gate (see 5.1.1.3.1). The towing seats shall
be cleared of ice to the extent necessary to permit “af¢
operation,

5.3.2.5 Operational Requirements

5.3.2.5.1 General. The supervisor and opr1a
tor of each lift shall review the requirements of 5.1 «#ud
Section 7 of this standard to ascertain that original v
sign and installation conditions have not been altered
in such a manner as to violate the requirements of the
standard.

5.3.2.5.2 Starting. No lift shall be started X
cept at the direction of or following clearance by the
operator.

5.3.2.5.3 Stops. After any stop of a lift, the
operator shall determine the cause of the stop, and not
restart until clearance has been obtained from all
tended stations.

5.3.2.5.4 Damage to Towing Outfits. Shoubl
any towing outfit become damaged or otherwise
rendered unfit for passenger transportation duriny
normal operation, it shall be clearly and distinctivels
marked and not used for passengers until repaired ot

replaced. It shall be removed from the line when feanible.

5.3.2.5.5 Hazardous Conditions. When winl
or icing conditions are such that operation is hazan o
to passengers or equipment, according to prcdch‘n\\m\'\(
criteria based upon the area’s operational experien
and the designer’s design considerations, the lift shall
be unloaded and the operation discontinued. No hit
shall operate when there is an electrical storm in the
immediate vicinity. Should such conditions develey
while the lift is in operation, loading of passengers sl
he terminated, and operation shall be continued o
as long as necessary to discharge all passengers. Who
such shutdown has been caused by an electrical ste.
grounding of control circuits and haul ropes that ¢
used as conductors in communication systems is pv
missible. Such grounding shall be removed prior 1o
restmption of passenger operations.
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5.3.2.5.6 Termination of Daily Operations.
Procedures shall be established for terminating daily
operations in such a manner that passengers will not
be left on the lift after it has been shut down. Loading
ramps, as required, shall be closed during off-hours
and so marked.

5.3.2.5.7 Operational Log. A daily operation
record shall be maintained as required under 5.3.5.1.

5.3.3 Maintenance

5.3.3.1 General. Foundations and all structural,
mechanical, and electrical components shall be in-
spected regularly and kept in a state of good repair.
The maintenance requirements of the designer (see
5.1.6.2) shall be followed. Maintenance records shall
be kept (see 5.3.5.3).

A written schedule for systematic maintenance shall
be developed and followed. The schedule shall estab-
lish specific frequencies for periodic lubrication, in-
spection, and adjustment. The schedule shall include,
but not be limited to, the following:

(1) All wire ropes and cables (see 7.4.1)

(2) Line sheave units, sheaves, bearings, and liners

(3) Bull wheels, bearings, and liners

(4) Counterweight or tensioning systems

(5) Drive system, including bearings and couplings

(6) Braking systems

(7) Electrical control systems

(8) Communication systems

(V) Towing outfits

5.3.3.2 Fixed Rope Grips — Additional Require-
ments. All fixed grips shall be moved at least once
every 24 calendar months. The grips should be moved
a uniform distance cach time and in the same direction.
A fixed grip should never be installed or allowed to
migrate closer than a distance of 20 haul rope diameters
from a splice tuck or rope repair tuck. The designer’s
instructions shall be followed if they are more restric-
tive than these requircments. Movements shall be re-
corded in the maintenance records (see 5.3.5.2 and
5.3.5.3).

As each grip is relocated. the haul rope shall be
examined for deterioration at or near the grip location.
A qualified engineer shall supply information to the
owner to enable him/her to identify excessive
slippage.

5.3.3.3 Detachable Rope Grips — Additional
Requirements. Detachable rope grips shall be disas-
sembled for inspection, adjustment, and replacement
of worn parts at intervals not to exceed those recom-
mended by the designer.

5.3.4 Inspections

5.3.4.1 General Inspection. Each facility shall
bemspected annually, or after each 2,000 hours of vp-
cratton, whichever comes first, by a tramway speciahist
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independent of the owner. The inspection shall verify
preservation of original design integrity and cover the
tequirements of this standard for maintenance, opera-
tion, required self-inspections, and recordkeeping.
Lioms found either deficient or in noncompliance shall
be noted. A report signed by the specialist shall be
tiled with the owner.
§.3.4.2 Wire Rope Inspection. Inspection of wire
wope shall comply with 7.4.1. ’
£.3.5 Records
5.3.5.1 Operational Log. A log book shall be
mamtained for each lift. Daily entries shall be made
«nvtng the following minimum information:
(1) Date
(M) Names and duty stations of operating personnel
(.}) Operating hours and purpose of operations
(-)) Temperature, wind, and weather conditions
() Record of compliance with daily operational
lll\p(‘\‘liﬂn
() Position and condition of the tension carriage,
countenweights, or other tensioning devices
( ") Accidents, malfunctions, or abnormal occur-
vences during operation
(%) Signature of operator
§.3.5.2 Wire Rope and Cable Log. A log book
Jnall be maintained for cach lift giving the following
mlomution on each rope:
(1) Approved specification
(M) Copy of certified test report
¢ ) Date installed
(-1 Splicing certificate for each splice or laid in
vand
() Record of lubrication, including type of lubri-
<t and date applied
(0) Record of maintenance inspections (see 7.4.1(2))
( 1) Report of wire rope inspection (see 7.4.1)
(%) Report of accidents or injury to rope
() Documentation of end attachment (see 7.3.2.4)
§.3.5.3 Maintenance Log. A signed complete log
il be maintained wherein the actual execution of
aamtenance work shall be recorded daily. The log shall
«£ate components serviced and the condition of the
_omponents. A record shall be kept of replacement of
. ‘.m|umcms.
§.3.0 Passenger Conduct
§.3.6.1 Dexterity and Ability. A skier who uses
. it <hall be presumed to have sufficient skiing ability
and physical dexterity to negotiate the lift.
§.3.6.2 Embarkation and Disembarkation. A
o oenper shall get on and get off a lift at designated
A
§.3.6.3 Riding. Passengers, while riding a lift,
il not throw or expel therefrom any object, nor
ol any passenger do any act or thing that shall inter-

fere with the operation of the lift. Passengers shall not
willfully engage in any type of conduct that may con-
tribute to, or cause, injury to any other person.

Skiers, when using a surface lift, shall not willfully
place in an uphill track any object that can cause an-
other skier to fall.

5.3.6.4 Downhill Skier. Each skier should main-

tain control of speed and course as he/she is getting on
or getting off the lift.

6. Tows

This section covers the class of tramways wherein pas-
sengers grasp the circulating natural- or synthetic-fiber
hauling rope or a device attached to the circulating
wire hauling rope and are propelled uphill. On such
devices, the uphill rope spans without intermediate
support from the loading to the unloading area. The
downhill rope may have intermediate supports.

6.1 Design and Installation
6.1.1 General
6.1.1.1 Design Passenger Weight. For purposes
of design, a passenger shall be considered as having a
weight of 170 pounds (77 kg).
6.1.1.2 Location. In selecting the location and
alignment of an installation, consideration shall be
given to the following items, and to any others that
may be particularly pertinent for tows:
(1) Electric power lines and their supports
(2) Structures
(3) Rock and earth slides, cave-ins, washouts, etc
(4) Snow creep and avalanches
(5) Wind action
(6) Icing
(7) Ski slopes and trails
(8) Rivers and gullies
(9) Buried installations, including pipelines
(10) Crossing or close proximity to aerial tramways
and lifts
6.1.1.2.1 Ski Track Gradient. The maximum
grade of a ski track shall be regulated for the use in-
tended. In no case shall the grade exceed that recom-
mended by the tow design engineer or the supplier.
No reverse grades shall be permitted except for very
gradual inclines at loading and unloading areas.
6.1.1.2.2 Cross Slope. The cross slope of a ski
track shall not exceed 5% except at unloading areas,
and, on wire rope tows, any cross slope shall be away
from the tow.
6.1.1.3 Width of Clearing. The clearing shall
be wide enough to prevent interference with the tow
by the adjacent vegetation. Such clearings shall be pro-



tected, if necessary, to avoid washouts that might en-
danger the installation. Potentially dangerous trees
shail be cleared far enough back to avoid their falling
on the tow.

6.1.1.3.1 Track Clearing. A minimum track
width of 3 feet (1 meter) on each side of the center-
line of the uphill track shall be cleared and maintained
in such a manner that no rocks, stumps, or other ob-
structions project above the snow surface from the
point where the passenger embarks on the tow to the
point beyond the safety gate where the passenger
would stop, under the most adverse conditions.

6.1.1.3.2 Ski Track Width. A minimum ski-
able track width of 4 feet (1.2 meters) shall be main-
tained free of obstructions through the length of the
track clearing described in 6.1.1.3.1.

6.1.1.4 Path of Rope. Terminals and towers shall

be designed and installed to provide the clearances as
herein specified and to minimize surge of the line
under operating conditions. Local wind conditions shall
be taken into consideration. Clearing shall be accomp-
lished so that tow handles will not come in contact
with trees or vegetation during operating surges of
the line, or under maximum design wind conditions,
or both. In no case shall trees or vegetation extend
within 5 feet (1.5 meters) of any portion of a wire
haul rope or tow handle under normal (nonsurge)
operating conditions. Vegetation may extend over
the rope provided it does not obscure the operator’s
and/or attendant’s view of the tow.

6.1.1.4.1 Vertical Clearances. At no point
between the loading and discharge areas shall the
rope exert a downward force greater than 35 pounds
(16 kg), or an upward force greater than 30 pounds
(14 kg), when held at a height of 2 feet (0.6 meter)
above the snow surface by a single passenger.

(1) Fiber rope tows: When the down-coming rope
is less than 7 feet (2.1 meters) above the ski track,
protective fencing or other approved means shall
be provided to prevent persons from coming in con-
tact with the down-coming rope.

(2) Wire rope tows: Towing devices shall not con-
tact the ground or snow surface at any point along the
tow.

6.1.1.4.2 Horizontal Clearances. There shall
be a minimum distance of 3 feet (0.9 meter) between
the up-going rope and any pole located between the
loading and discharge areas.

6.1.1.4.3 Other Clearances. The distances
between up-going and down-coming ropes shall be:

(1) Fiber rope tows: There shall be a minimum dis-
tance ot 5 teet (1.5 meters) between the up-going rope
and the down-coming rope poles for 50 feet (15 meters)
uphill of the loading area.

AMERICAN NATIONAL STANDARD B77.1-1982

(2) Wire rope tows: At all points the distance be-
tween the up-going and down-coming ropes shall ex-
e twice the projection of any towing device at-
1sched to the haul rope, but, in no event, shall be less
than 4 feet 6 inches (1.4 meters). The uphill track shall
t: 0 located that a passenger cannot be struck by a
J,wn-coming towing device.

6.1.1.5 Capacity and Speed
6.1.1.5.1 Capacity. The loading interval and
«apacity shall be regulated to suit the design limita-
1jons of the equipment as well as the slope gradient
and the ability of the skiers to load and leave the tow
wafely.
6.1.1.5.2 Fiber Rope Tows. The rope speed
Jhall not exceed 1500 feet per minute (7.6 meters per
wecond).
6.1.1.5.3 Wire Rope Tows. The rope speed
“hall not exceed 400 feet per minute (2 meters per
wecond).
6.1.1.6 Structures and Foundations. All struc-
nures and foundations shall be designed and installed
wn conformance with applicable criteria listed in 1.3.
Applied design loads shall include dead, live, snow,
wind, and dynamic loads due to normal operations
and for foreseeable abnormal operations.

Structures and foundations located in snow creep
areis shall be designed for such conditions and loads
ot he protected by snow breakers or shears.

6.1.1.6.1 Structures. When bolted to founda-
trons, structures shall be bolted with double nuts, lock
nuts, or equivalent means of locking nuts.

6.1.1.6.2 Foundations. In determining the
vesistancee of the earth to motion of the foundation,
the subsoil conditions at the site shall be considered
wwluding any buoyancy due to groundwater that
mav be present. If the resistance of the soil is not prac-
neally determinable, the foundation or anchorage
dould be designed as a gravity anchor, using a coef-
netent of friction appropriate to the general character
ot the soil. Bottoms of foundations shall be below the
avumal frost depth unless resting on solid rock. Founda-
awas on rock shall be firmly anchored to solid rock
auless designed as gravity foundations.

I'he top of concrete shall be not less than 6 inches
! vm) above finished grade unless specific direction
‘o protection of foundation and structural steel be-
ow urade is provided by the designer.

I'he design shall have factors of safety of 2 in resist-

w metturning and concurrently 2 against sliding
nder dead load and live load conditions; the factors
il be 1.5 under these loadings plus wind acting
< nultancously.

6.1.1.6.3 Anchorages. All structures shall be
«epatted onssills or other supports that, however
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temporary, are capable of carrying the loads imposed
by structural and machine elements under static or
operating conditions without shifting or settlement
that will impair the operation of the tow.

Anchors may be natural objects or devices installed
in a manner capable of withstanding tensions and up-
lift imposed by tow installation (see 6.1.2.10).

The design shall have a factor of safety of 2 in resist-
ing overturning, sliding, or withdrawal under dead and
live load.

6.1.1.7 Communications. A permanently in-
stalled two-way voice communication system shall be
provided between the prime mover control point, load-
ing stations, and unloading stations. The power for this
system shall be independent of the primary power
source.

Audio indicators (bells, etc) shall be audible over all
ambient noise levels, and visual indicators (e.g., LEDs)
shall be visible even in bright sunlight.

NOTE: Voice communication systems are not required for
those conveyances qualifying for operation by a single opera-
tor, as defined in 6.3.2.2.

6.1.1.8 Internal Combustion Engine Installation
6.1.1.8.1 Fuel Storage. Fuel tanks shall be

of adequate capacity to permit uninterrupted opera-
tion during the normal operating period. Where in-
ternal combustion engines are located in weatherproof
equipment rooms or buildings, fuel tanks shall be
located at least 5 feet (1.5 meters) from the outside
of the rooms or buildings for surface tanks or in an
underground installation. The 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 build-
ing in underground installations or where the lines
leave the tanks for aboveground installations.

In all respects, the installation shall comply with
American National Standard for Stationary Combus-
tion Engines and Gas Turbines, ANSI/NFPA 37-1979.

Liquid fuels shall be stored and handled in accor-
dance with American National Standard Flammable
and Combustible Liquids Code, ANSI/NFPA 30-1981,
and ANSI/NFPA 37-1979. Liquefied petroleum gas
installations shall be made in accordance with Amer-
ican National Standard for the Storage and Handling
of Liquefied Petroleum Gases, ANSI/NFPA 58-1979.

6.1.1.8.2 Exhaust Systems. Exhausts shall be
designed and installed to discharge to the atmosphere
so that precipitation does not enter the system. Ex-
haust stacks within reach of personnel shall be equipped
with guards or heat shields.

6.1.1.8.3 Gear Shifts. Where gear shift levers
are used, provisions shail be made to prevent accidental

76

shifting of levers into speed ratios exceeding design or
accidentally into reverse gear during public operation.
Gears of manual transmissions shall not be shifted
when the tow is moving.

6.1.1.9 Loading and Unloading Areas. Plat-
forms, ramps, and related units comprising the loading
and unloading areas of tows are integrally related to
safe operation. They shall be designed and installed
in conformance with applicable criteria listed in 1.3.

Loading areas shall be nearly level. The area shall
be free of obstructions and fenced in a manner to
guide passengers to the loading point.

Unloading areas shall be nearly level or graded to
form a ramp inclined downward in the direction of
travel and outward from the line of the uphill track
to provide movement away from the tow.

6.1.1.10 Signs. All signs for instruction of the
public shall be bold in design with wording short,
simple, and to the point (see 6.3.6). All such signs
shall be prominently placed, and those pertaining to
the tow operations shall be adequately lighted for
night operation.

Entrances to all machinery, operators’, and at-
tendants’ rooms shall be posted with a sign to exclude
the entry of unauthorized persons and locked.

The sign “Men Working on Tow” or a similar wamn-
ing sign shall be hung on the main disconnect switch
and at control points for starting the prime mover
when men are working on the tow. See 6.1.1.12 for
additional requirements.

The following signs shall be posted:

(1) **No Loose Scarves”

*“No Loose Clothing”
“No Long Hair Exposed”
(at loading area)

(2) “Stay in Track”

(3) “Unload Here”

(4) “Safety Gate”

6.1.1.11 Tests and Inspection
6.1.1.11.1 Acceptance Tests and Inspection.
Before a new or relocated tow is opened to the public,
it shall be given thorough inspection and tests by quali-
fied personnel to verify compliance with the plans and
specifications of the designer. The designer or manu-
facturer shall propose and submit a load test procedure.

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

(3) Alignment and clearances of all open gearing

(4) Installation and alignment of all drive com-
ponents

(5) Position and freedom of movement ot counter-
weights or other tensioning means and carnages



(6) Haul rope alignment at entrance to bull wheels

(7) Operation of all electrical components, including
circuit protection and grounding

6.1.1.11.2 Tow Inspection. Inspection shall
also cover:

(1) Horizontal and vertical clearances (see 6.1.1.4.1-
6.1.1.4.3).

(2) Terminals for correct location and installation
in accordance with plans and specifications.

(3) Thorough operating tests. The functioning of all
push-button stops, safety gates, etc, shall be checked.
Braking shall be proved adequate (see 6.1.2.5.1 and
6.1.2.5.2). The tests shall include full-speed operation
for as long as required to check for overheating of mov-
ing parts, excessive vibration or deflection of mechan-
ical or structural components, free movement of ten-
sioning systems, and other related defects.

(4) Rope twist and spiraling.

(5) Condition of haul rope splice.

6.1.1.12 Safety of Operating and Maintenance
Personnel. Provision shall be incorporated in a tow de-
sign to render the system inoperable when necessary
for the protection of personnel working on the tow.
See 6.1.1.10 for placement of applicable warning
signs.

6.1.2 Terminals and Stations

6.1.2.1 Power Units
6.1.2.1.1 Prime Mover. All prime movers shall
have capacity to handle the most unfavorable design
loading conditions, including the starting of a fully
loaded tow.

Where manual multispeed transmissions are used
on the prime mover, gears shall not be shifted when
the tow is moving.

Where reverse capability is provided on the prime
mover, provisions shall also be made to prevent ac-
cidentally shifting into reverse whenever the tow is
operating.

6.1.2.1.2 Auxiliary Power Unit. An auxiliary

power unit shall not be required.

6.1.2.2 Speed Reducers and Gearing. All speed
reducers and gearing shall have the capacity for start-
ing a tow under the most unfavorable design loading
conditions and without exceeding design rating. They
shall have a service factor appropriate for the applica-
tion.

6.1.2.3 Bearings, Clutches, Couplings, and
Shafting. Bearings, clutches, and couplings shall be
selected on the basis of the manufacturer’s published
recommendations for the particular use. If published
data are not available for the specific use, the manu-

facturer’s approval shall be obtained. Bearings, clutches,

and couplings of special design, if used, should have
the approval of a qualificd mechanical engineer.
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Provision shall be made for adjustment and lubrica-
tion of all bearings, clutches, and couplings when re-
quired.

All shafting shall be designed in accordance with ac-
cepted standard practices.

6.1.2.4 Acceleration and Speed Control. Ac-
celeration of a drive shall be regulated with regard to
tow type, profile, speed, and use.

6.1.2.5 Brakes. All braking systems shall be
capable of operation to comply with daily inspection
required by 6.3.2.4.2(4).

Each tow shall have the brakes designated in 6.1.2.5.1
and 6.1.2.5.2.

6.1.2.5.1 Backstop Brake. A brake to auto-
matically prevent reverse rotation of the tow shall be
on all tows having an average grade in excess of 15%.
If it can be demonstrated that the tow will not roll
back (if declutched) under the most adverse loading,
a backstop shall not be necessary.

6.1.2.5.2 Service Brake. Unless an unloaded
tow operating at maximum speed will stop in 25 feet
(7.6 meters) or less, an automatic brake shall be pro-
vided to assure this stopping distance. This brake shall
be applied by springs, weights, or other approved forms
of stored energy when any stop circuit is interrupted.
When the motive power is an internal combustion en-
gine, a positive system shall be provided to stop the
tow.

6.1.2.6 Location of Machinery

6.1.2.6.1 General. Moving machine parts that
normally may be in reach of personnel shall be fitted
with safety guards conforming to American National
Standard Safety Standard for Mechanical Power Trans-
mission Apparatus, ANSI B15.1-1972.

Protection against static electricity shall be pro-
vided.

Fire-fighting device(s) shall be available.

6.1.2.6.2 Machinery Not Housed in a Ma-
chine Room. Provisions shall be made to keep the
public away from the machinery. All power units,
all components of the drive train, and all safety de-
vices, such as backstops, brakes, relays, and the like
shall be protected from the weather.

6.1.2.6.3 Machinery Housed in a Machine
Room. The machine room shall be well-ventilated.
It shall have a permanently installed lighting system
adequate for proper machinery maintenance and safe-
ty of operating personnel. The arrangement shall per-
mit proper maintenance. A door with a suitable lock
shall be provided, and the design shall keep the public
away trom the machinery. When a passageway is pro-
vided between machines or machinery and wails, a
mimmun passageway width ot 18 inches (40 cm)
shall be maintained. Means shall be provided to heat
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Table 6-1
Minimum Diameters for Counterweight
Rope Sheaves and Sheaves Not
Specifically Covered Elsewhere in This Standard

Sheave Diameter

Rope Type Condition A Condition B Condition C
6x17 72d 42d . 24d
6x 19 45d 30d 20d
6 X 37 27d 184 12d

NOTE: d equals the nominal rope diameter.

the machine room unless the designer or manufac-
turer certifies in writing that the drive machinery is
rated for operation in an unheated room.
6.1.2.7 Sheaves in Terminals and Stations

6.1.2.7.1 General. All sheaves, including
their mountings and frames, shall be designed to with-
stand static and dynamic loads. Sheave bearings and
mountings shall be selected, designed, and installed
in accordance with the recommendations of the manu-
facturers of the bearings.

When unlined sheave grooves are used for wire
rope, they should be V-shaped and shall have rounded
bottoms with a radius equal to approximately 55%
of the rope diameter.

When lined sheave grooves are used. the allowable
bearing pressures of the liner material shall not be
exceeded.

6.1.2.7.2 Haul Rope Terminal Sheaves for
Wire Rope Tows (Bull Wheels and Deflection Sheaves).
Haul rope terminal sheave frames shall be designed to
retain the rope in the event of the failure of the shaft
or mounting. In instances where the sheave is canti-
levered. the design working stresses shall be not more
than 60% of those otherwise allowable.

The minimum diameter of terminal sheaves shall
be 72 times the nominal diameter of the haul rope,
provided that no gripping device passes around the
sheave. The minimum diameter shall be 80 times the
nominal haul rope diameter in cases where gripping
devices pass around the sheave. In the latter case,
means shall be provided to guide towing outfits or
towing handles into, around, and out of terminal
sheaves and to prevent the towing outfits or towing
handles from swinging excessively while passing
around the sheave. The sheave assembly shull be de-
signed to retain the haul rope in the event of a de-
ropement from the sheave.

Huul rope terminal sheaves that act as driving,
braking, or holding sheaves shall be so designed that
the haul rope does not slip in the sheave groove.

Provisions shall be muade to permit adjustment of
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the terminal sheaves to control the rotation of the haul
rope and towing devices.

6.1.2.7.3 Haul Rope Terminal Sheaves for
Fiber Rope Tows (Bull Wheels and Deflection Sheaves).
Sheaves shall be designed and arranged to prevent un-
necessary stress, wear, or disfiguration of the fiber
haul rope. They shall be of sufficiert strength and
properly balanced to prevent excessive vibration at
any operating speed. A suitable method shall be pro-
vided to retain the rope in the terminal in the event
of a deropement from the sheave.

6.1.2.7.4 Counterweight Rope Sheaves and
Sheaves Not Specifically Covered Elsewhere in This
Standard. The minimum diameters for these sheaves
used with wire rope shall be as indicated in Table 6-1.

Condition A is applicable where rope bending
around sheaves is of major importance.

Condition B is applicable where rope bending
around sheaves is important, but some sacrifice in rope
life is acceptable to achieve reduction in weight, econ-
omy in design, etc.

Condition C is applicable to sheaves that should not
rotate due to any tension sheave movement but should
rotate only due to counterweight adjustment.

Provisions shall be made to assure that all counter-
weight sheaves rotate freely.

6.1.2.7.5 Haul Rope Line Sheaves. The re-
quirements of 6.1.3.3 are applicable to haul rope line
sheaves used in terminals and stations, except sheaves
that carry no load other than the weight of the rope
and carriers,

In the event auxiliary terminal guide sheaves are
required, they shall be sized and located, have sufficient
guides, and be otherwise designed to present no opera-
tional hazard to passengers, operating personnel, or me-
chanical elements of the tow.

6.1.2.8 Tension Sheave Carriages. The available
travel of the tension sheave and carriage shall be ade-
quate for the maximum limits of motion under normal
operation.

The idler terminal sheave may be supported by a
rigid structure or carried in a floating manner. The as-
sembly shall not be subject to collapse in the event of
deropement and the subsequent retaining of the rope
by the structure or sheave mounting.

6.1.2.9 Counterweight and Tensioning Systems

6.1.2.9.1 Tensioning Ropes. Tensioning ropes

shall have a minimum factor of safety of 6, when new.
The factor of safety is equal to the nominal breaking
strength of the rope (see 7.1.3) divided by the maxi-
mum static design tension. On arrangements involving
rope reeving, the maximum design static tension with
sheave friction taken into account, shall be the basis
for determining factor of safety.



6.1.2.9.2 Tensioning Devices for Wire Rope
Tows. An approved mechanical or hydraulic tension-
ing system shall be provided t6 ensure that the haul
rope tension does not exceed a value of one-fifth its
nominal breaking strength under the most unfavor-
able accumulation of stress due to loading, operating,
temperature, and like considerations. A visual means
of verifying this restriction shall be provided.

6.1.2.9.3 Tensioning Devices for Fiber Rope
Tows. All installations shall have provisions for adjust-
ing and maintaining proper rope tension.

6.1.2.9.4 Counterweight Winches. Winches
that are used for counterweight or tensioning system
take-up and remain a permanent part of the system
shall have a factor of safety of 6 against their ultimate
capacity. They shall have a positive lock against re-
lease. Where this factor of safety cannot be estab-
lished by manufacturer’s endorsement, a safety device
shall be installed on the counterweight rope ahead of
the winch that will keep the tensioning system intact
in the event of failure or release of the winch.

6.1.2.10 Anchoring Devices. All anchoring end

connections shall be above finished grade. Any portion
of an anchorage below ground shall be protected against
loss of strength due to corrosion.

Sections of ropes bent around thimbles, sheaves, or
other anchorage devices not meeting the minimum
diameters specified by Condition C in 6.1.2.7.4, or
permanently deformed or damaged sections, shall not
be relocated or reused as a part of the section under
load.

Wire ropes or strands, and their connections, used
to anchor, tension, or otherwise secure terminal struc-
tures, shall be designed with a minimum factor of
safety of 6. Where adjusting devices are used in the
arrangement, the devices shall be capable of being
securely locked or removed during operation.

6.1.2.11 Manual and Automatic Stops. All stop

circuits and switches shall conform to the require-
ments of 6.2.1.7.

6.1.2.11.1 Manual Stop Devices. Manual stop
devices that will stop the prime mover and apply the
service brake shall be installed in all attendants’ and
operators’ stations, in machine rooms, and out-of-
doors in close proximity to all loading and unloading
areas. Unattended stop devices shall be designated by
a sign reading “Emergency Stop Switch” or equiva-
lent. All manual stop devices shall be conspicuously
and permanently marked.

6.1.2.11.2 Automatic Stop Devices. The
following automatic stop devices shall be installed:

(1) Devices bevond each unloading area. For actuat-
ing Jdevices of the suspended type, the suspended por-
tion shall be strong enough to cause release of the
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actuating devices in use under the most adverse condi-
tions, and each side shall be detachable and shall inter-
rupt the safety circuit when detached. The location
of the device shall be in accordance with the following:

(a) Intermediate unloading stations: Required
only when skiers are not permitted beyond the inter-
inediate unloading station. The device shall auto-
atically stop the tow in the event a skier passes be-
yond the intended point of unloading.

(b) Terminal unloading areas: Always required.
‘The device shall automatically stop the lift in the
event a skier passes beyond the safety gate. The gate
<hall be so located that the distance from the stopping
Jevice to the first-obstruction or point of reversal of
direction of the towing outfits is 150% of the distance
required to stop the empty lift operating at maximum
speed.

(2) For fiber rope tows, a device (safety gate) that
actuates the automatic stop and encircles the up-
poing rope.

6.1.3 Line Structures

6.1.3.1 Towers
6.1.3.1.1 Fiber Rope Tows. The intermediate
supports for return fiber rope sheaves shall be in ac-
cordance with the requirements of 6.1.1.6. When guys
ot braces are used, they shall be clearly marked and
conform to the clearance requirements of 6.1.1.4.2
and o.1.1.4.3.

Uhere shall be no spikes, hooks, or other projections
ou 4 tower tor a distance of 7 feet (2.1 meters) above
(he snow surtace.

6.1.3.1.2 Wire Rope Tows. There shall be no
witetmediate line structures on a wire rope tow having
towing devices attached to the rope. When towing de-
vees are not permanently attached, line tower struc-
tures shall be permitted between the loading and dis-
Jhatge points to carry the return rope only; provisions
ot o.1.1.4.3(2) and 6.1.3.1.1 are applicable. Guyed
sowets shall be permitted if these towers and their guys
awe clearly marked and protected from public access.
6.1.3.2 Guards and Clearances. Moving parts
thet than the up-going haul rope) that are less than
*roet (2.1 meters) above the snow surface shall be
wuanded in such a manner as to prevent accidental
~atact by the public or skiers using the tow. Persons
Wil be prevented from passing under the counter-
weitht ot tensioning system, or contacting any attach-
~ents thereto, by fences or guards.
0.1.3.3 Haul Rope Sheaves and Mounts. The diam-
+.2t ot a haul rope sheave shall be not less than 10 times
~ nonunal diameter of the haul rope for metallic
ovdves o N times for sheaves with clastomer treads.

Uhe return rope sheaves shall be mounted high

~~ueh on the intermediate towers to hold the rope
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at least 7 feet (2.1 meters) above the snow surface of
the tow path. The sheaves shall also be 7 feet (2.1
meters) clear above the snow surface of the tow. The
sheave mountings shall be sufficiently strong to pre-
vent failure under the most adverse design load condi-
tions. If the verticul component of the rope tension is
not sufficient to hold the rope in the sheave groove at
all times, then an approved device shall be used to pre-
vent deropement from the sheave. This applies to both
sheaves supporting the rope and those holding it down.
(See 6.1.3.1.2 for limitations for wire rope tows.)

6.1.4 Line Equipment
6.1.4.1 Haul Rope. See Section 7 for basic wire
rope design and installation requirements.
6.1.4.1.1 Factor of Safety. Haul ropes shall

have a minimum static factor of safety of 5, when new.

Static factor of safety is equal to the nominal breaking
strength (see 7.1.3) divided by the computed maxi-
mum tension caused by design loads. including the ef-
fects of friction, but excluding dynamic loads, in the
section of rope that is most highly stressed.

Where a spliced haul rope with an independent wire
rope center is used, the nominal strength of an equiva-
lent wire rope with a fiber core shall be used.

6.1.4.1.2 Special Requirements for Haul
Ropes for Fiber Rope Tows. The haul rope shall be
natural- or synthetic-fiber rope having a special lay or
braid to minimize twist and manufactured for use with
a ski tow. Fiber ropes shall be reeled in a manner that
minimizes twist, and the manufacturer’s instructions
for unreeling and installation shall be followed.

Splices shall be made by qualified personnel in ac-
cordance with the manufacturer’s rccommendations.
All splices shall be long or transmission splices.

Sheave adjustment or other means shall be provided
to regulate rotation of the up-going rope and limit
spiraling to one complete revolution in 200 feet (61
meters) of travel not to exceed 3 revolutions in the
total uphill length of any tow.

The minimum factor of safety shall be 5, based
upon the manufacturer’s catalog breaking strength
of the new rope divided by the maximum full-load
static tension in the haul rope.

6.1.4.2 Tow Handles

6.1.4.2.1 Fiber Rope Tows. Towing outfits
and rope grippers shall not be permitted.

6.1.4.2.2 Wire Rope Tows. Provisions shall
be muade 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 re-
quired to move a passenger along the ski track at the
steepest point. The device shall be designed to preclude
entangling gloves or clothing, or pinching tingers be-
tween the device and the haul rope. Attaching the de-
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vice to the haul rope shall in no way impair the strength
of the haul rope. The devices shall be relocated on the
haul rope in accordance with the manufacturer’s rec-
ommendations, but, in no case, less frequently than
once annually.

6.1.5 Provisions for Operating Personnel. Operator
and attendant stations shall be located to provide
visual surveillance of the line and station. When en-
closed, they shall be heated, ventilated, and lighted
as required to perform the function of the station.
They shall contain, inside the station when enclosed:
(1) the communications and controls required of the
station, (2) the operating instructions and emergency
procedures, and (3) a fire extinguisher. This does not
preclude additional communications and controls lo-
cated outside the enclosed station. All enclosed sta-
tions shall be locked to prevent unauthorized entry.

When the tow is operated by an operator without
the use of other attendants, the operator shall be lo-
cated where he/she can observe the full length of the
tow, including loading and unloading. The operator
shall have the primary tow controls immediately avail-
able.

When attendants are on duty on a tow, suitable
means of communication between the operator and at-
tendants shall be provided. Each attendant shall have a
stopping device located so that it s available to him/
her.

6.1.6 Operational and Maintenance Manuals

6.1.6.1 Operational Manual. The designer of
cach tow shall prepare an operational manual for use
with cach installation. The manual shall describe the
function and operation of the components and provide
instructions for the correct usage of the installation.

6.1.6.2 Maintenance Manual. The designer of
each tow shall prepare a maintenance manual for each
installation. The manual shall describe recommended
maintenance procedures, including:

(1) Types of lubricants required and frequency of
application

(2) Definitions and measurements to determine ex-
cessive wear

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

6.2 Electrical Design and Installation

6.2.1 General Design and Installation Testing. Prior
to operation of newly installed tows or after any modi-
fication thereafter of the electrical system, the elec-
trical system shall be tested and shown to meet the re-
quirements of this standard and the test results shall be
recorded. Design ot all electronic controls and drives



shall consider minimum sensitivity to electrical noise
and electrical emissions, such as noise spikes from
power lines and lightning, radio transmitters, thyristors
(SCR), solenoid or relay noise at levels and frequencies
that could initiate loss of control.

6.2.1.1 Applicable Codes. All electrical systems
shall comply with American National Standard National
Electrical Code, ANSI/NFPA 70-1981 and American Na-
tional Standard National Electrical Safety Code, ANSI
C2-1981.

6.2.1.2 Location. All electrical power transmis-
sion wiring located near or proposed to cross over tows
shall comply with the applicable requirements of ANSI
C2-1981.

6.2.1.3 Protection. All transformer stations and
other high voltage electrical equipment shall be marked
with conspicuous warning signs and shall be protected
so as to prevent unauthorized persons from entering
the area or coming in contact with any portion of the
equipment or wiring. All power equipment shall be
protected against overloads by circuit breakers or fuses.

6.2.1.4 Voltage Limitations for Overhead Cir-
cuits. Signal, communication, and control circuits may
be supported between the towers that support the tow.
Voltage on overhead or exposed circuits shall be limited
to 50 volts with the exception of the intermittent ring-
down circuits for telephone systems.

6.2.1.5 Wiring. All wiring shall be in accordance
with the designer’s specifications and applicable codes.

6.2.1.5.1 Control Wiring Classification. All
control wiring shall be Class 1 in accordance with
Article 725 Parts A and B of ANSI/NFPA 70-1981.
6.2.1.5.2 Communication Wiring. All commu-

nication wiring and systems are cxcluded from the require-
ments in Article 725-5 of ANSI/NFPA 70-1981.

6.2.1.5.3 Insulation. All control wiring is ex-
cepted from the requirements of Article 725-16 of
ANSI/NFPA 70-1981. The designer shall specify
conductor size, type, and insulation suitable for the
electrical and mechanical requirements of the application.

6.2.1.5.4 Exterior Lighting and Snowmaking
Circuits. All ungrounded exterior lighting and snow-
making circuits, mounted on or within 60 fect (18
meters) of the tow centerline. shall be ground fault
protected.

6.2.1.6 Grounding

6.2.1.6.1 Structures. All metallic structures
shall be connected to a common conductor. Electrical
continuity of all metal parts of the structures shall be
assured by mechanical connection.

6.2.1.6.2 Drive Terminal Structure. The drive
terminal structure shall have one point referred to as a
around point, as defined in ANSUNEFPA 76G-1951, All
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direct-current and alternating-current electrical systems
shall be referenced to this point. If an electrical prime
mover is used, the electric service grounding electrode
conductor shall terminate at this point. Under the
worst case conditions, the resistance from the ground
point to any grounded point within the tow system
shall not exceed 50 ohms. The grounding system for
the tow shall not be used as a grounding system for
any other system not related to the tow system.

To ensure that the 50-ohm grounding requirement
is met under all conditions of soil, moisture, tempera-
ture, and circulating ground and air currents, all metal-
lic terminal and line structures shall be bonded together
with a bonding conductor.

6.2.1.6.3 Haul Rope Grounding. Grounding
sheaves or equivalent means shall be provided at one
location for the purpose of grounding haul ropes, as
applicable, for static electrical discharge.

6.2.1.6.4 Lightning Protection. If lightning
protection is provided, it shall follow the American
National Standard Lightning Protection Code, ANSI/
NFPA 78-1980.

6.2.1.7 Operating Control Circuits. If, for any

reason, the operator has lost control of the tow while
using the normal or operating control circuitry, the
control circuitry shall be designed to allow the at-
tendant/operator to stop the tow with the emergency
stop circuit. Any one of the following six conditions
is considered a loss of control of a tow:

(1) Tow will not slow down when given the com-
mand to do so

(2) Tow will not stop when given the command to
do so

(3) Tow overspeeds beyond control settings and/or
maximum design speed

(4) Tow accelerates taster than normal design ac-
celeration

(5) Tow self-starts or self<accelerates without the
command to do so

(6) Tow reverses direction unintentionally and
without the command to do so

Control circuits shall not have anything across or
parallel with the contacts of switches, relays, or safety
devices including solid state devices monitoring the
circuits or devices, unless it can be shown that any
failure mode of the device placed across the switch
does not defeat the purpose of the switch.

Euach control circuit shall be tested tor circuit in-
tegrity at its most remote terminal on a daily basis. An
inadvertent ground or power tailure shall stop the tow.

6.2.1.7.1 Emergency Stop Circuit. All tow
controlsystems shall include a normally energized clec-
trecal cireuit, that, when interrupted., effects an emer-
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gency stop (see 1.4.20.1). The emergency stop shall
have priority over all other control stops or commands.
This circuit shall include a manual stop device at each
attendant/operator station in close proximity to load-
ing and unloading areas, main control panel and ma-
chine room. These emergency stop switches shall be
red.

When there is only one stop circuit, it shall be classi-
fied as the emergency stop circuit.

6.2.1.7.2 Normal Stop Circuit. All tow sys-
tems shall include a normally energized electrical cir-
cuit that when interrupted effects a normal stop (see
1.4.20.2).

6.2.1.7.3 Operating Circuitry. All tows shall
contain a normally de-energized circuit that, when en-
ergized, causes the system to start, accelerate to and
run at designated speeds and, when de-energized,
causes the system to stop.

All start/run and speed control switches shall be
conspicuously and permanently marked with the
proper function.

All stop switches shall be of the manually reset type
and be positively opened mechanically and their opening
shall not be dependent upon springs.

7 i9 @QG.?..\ 74 Bypass Circuits. Bypass cireuits may
be installed for emergency conditions. Controls to by-
pass any portion of the operating control circuitry shall
be locked and may be operated only by the tow super-
visor or his/her designated representative. Operation of
the bypass shall require the physical effort of the per-
son activating it to maintain the bypass condition
(momentary contacts).

Bypass circuits shall be provided with a warning
light to clearly indicate the bypass circuit is in use. The
tow shall be maintained under close visual surveillance
when the safety circuits are bypassed.

6.2.1.8 Electrical Prime Mover. All DC (direct
current) electronic speed regulated drives and DC-
powered electrical motors shall shut down in the event
of:

(1) Field loss

(2) Speed feedback loss

(3) Overspeed

(4) Overcurrent

(5) SCR misfiring

6.2.2 Night Lighting. For nighttime operation,
tows shall be provided with lighting facilities. The en-
tire path of travel, including the loading and discharge
areas, shall be lighted.

6.2.2.1 Nlumination. Lights shall be located in
a manner to provide generally uniform illumination.

6.2.2.2 Types. Lamps shall be of a type suitable
and rated for minimum temperatures of the location.
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Fixtures shall be designed to maintain proper lamp op-
erating characteristics.

6.2.2.3 Location. Lights shall be mounted on
substantial poles or standards. Tow towers and terminal
structures may be used for supporting lights subject to
the following requirements:

(1) Approval shall be obtained from a qualified en-
gjneer.

(2) The service conductors to each tow tower or
terminal structure shall be underground or in rigid race-
ways. No wiring shall be supported between towers and
no open wiring shall pass over or under the tow line.

(3) A separate enclosed disconnect or circuit break-
er shall be required for each tower or terminal structure.

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

(5) The lighting installation shall not conflict with
other requirements of this standard and shall not inter-
fere with operations of the tow in any manner.

6.2.2.4 Emergency Lighting. Emergency lighting
shall be provided in the event of electric power failure
to permit regular unloading of the tow.

6.3 Operation and Maintenance

6.3.1 General and Personnel Safety. This subsection
covers the requirements for operation and maintenance
of all types of tows. Many requirements are listed else-
where in Section 6, since they also regulate installation
and design. It is imperative that operating and main-
tenance personnel be familiar with applicable provi-
sions of this section.

Operation and maintenance of tow equipment can
be dangerous to personnel performing these tasks. Pro-
cedures for performing these functions shall require
precautionary measures necessary to assure the safcty
of the personnel involved. Implementation of the pro-
cedures intended for the protection of the public and
operating and maintenance personnel shall be the re-
sponsibility of the owner, supervisor, and the individual
worker.

Passengers and operating personnel shall be cau-
tioned or prevented, as required, from transporting
objects or materials that may encroach upon limita-
tions of clearances or design live loads.

6.3.2 Operation

6.3.2.1 Personnel. Tows shall be operated by
trained and competent personnel, and the owner shall
be responsible for their supervision and training. One
or more persons familiar with emergency procedures
shall be on the site at all times when the facility is in
regular operation. All personnel shall practice good
housekeeping, with particular emphasis on avoiding
the development of any condition that might con-
tribute to personal injury. Personnel shall comply



with the operational rules and safety regulations of
the specific tow.

6.3.2.1.1 Supervisors. One individual shall be
in responsible charge of all operating personnel and at-
tendants. This individual shall be responsible for safe
operation, and shall have the authority to deny access
to the tow to any person who in the supervisor’s opinion
is not fit or competent to use the tow without danger
to that person, to others, or to the equipment. The su-
pervisor shall also have the authority to prohibit opera-
tion of the tow under adverse weather or operational
conditions. Although he/she may delegate authority to
others, the supervisor has the final responsibility.

6.3.2.1.2 Operators. An operator shall be in
charge of each tow. This operator shall be trained and
experienced in normal operational and emergency pro-
cedures.

6.3.2.1.3 Attendants. An attendant shall be
assigned to particular duties under direction of the op-
erator. The attendant shall be familiar with operational
and emergency procedures pertaining to his/her assign-
ment. This training shall include instruction for observa-
tion of any potentially dangerous operational or me-
chanical developments within his/her view.

6.3.2.1.4 First Aid. One or more persons
trained to administer first aid shall be available at all
times when a tow is operating and transporting pas-
sengers. There shall be ready access to first aid supplies
and cquipment, including provisions for transporting
an injured person to an enclosed and, if required,
heated shelter.

6.3.2.2 Minimum Operating Personnel. A single

operator may operate a tow provided the following
conditions are met:

(1) The length of the tow, measured trom the load-
ing area to the safety gate, shall not exceed 800 feet
(245 meters)

(2) The entire tow is clearly visible to the operator
from the loading area to the safety gate at top

(3) The operator can start the tow while maintain-
ing the surveillance required in condition (2)

(4) The restarting of the tow following actuation
of a safety or stopping device(s) shall be impossible
until clearance is assured and the safety or stopping
device(s) has been reset by an authorized person

(5) If television surveillunce of the uphill track and
the unattended loading or unloading area is provided,
conditions (1) and (2) need not apply

(6) If conditions (1), (2) and (3) are met, one op-
erator can operate more than one tow providing
they are driven by a single drive unit, and the stopping
and starting controls for each tow are clearly marked
and within his/her reach
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If these conditions are not met, an additional at-
tendant(s) is required. Each attendant shall be furnished
with a stopping device and shall be able to communi-
cate with the operator.

NOTE: One attendant may be permitted to serve the unloading
of more than one tow, where such an attendant is normally re-
quired by other sections of this standard, provided the follow-
ing conditions are met:

(1) All unloading areas shall be visible to the attendant and
shall be within a 90-dcgree cone of sight of the attendant’s sta-
tion.

(2) The distance from the attendant’s station to the most
distant safety gate point at the unloading area shall not exceed
100 feet (30 meters) and shall be readily accessible.

(3) Whenever the attendant must leave his/her station. all
tows under the attendant’s surveillance shall be stopped.

(4) The attendant cannot serve as an operator on any of

these tows.
(5) All safety gates shall be effective and shall comply with

the requirements of 6.1.2.11.2.

6.3.2.3 Duties of Operating Personnel
6.3.2.3.1 Supervisor. The duties of the super-
visor shall be as follows:

(1) To determine that all tows are operational and
that all operating personnel are trained, equipped. and
fit to perform their dutics

(2) To discontinuc operations on any tow due to
physical, weather, personnel, or other reasons

(3) To enforce operational, maintenance, and satety
rules

6.3.2.3.2 Operator. The dutics of the operu-
tor shall be as follows:

(1) To assume responsible charge of the tow

(2) To assign and supervise all attendants on his/
her tow

(3) To maintain an operational log book as re-
quired in 6.3.5.1

(4) To advise the supervisor of any condition or
occurrence that may adversely affect the safety of the
operation

6.3.2.3.3 Attendant. The duties of the at-
tendant shall be as follows:

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

(2) To advise and assist passengers. as required

(3) To maintain surveillance of his/her area of juris-
diction

The operator shall be advised of any unusual or im-
proper occurrences. Should a condition develop in
which continued operation might endanger a passenger,
the attendant shall stop the tow immediately and ad-
vise the operator. The operator shall also be advised of
changes in weather, ground, or snow surface conditions,

6.3.2.4 Operational Procedures. The requited
operational procedures as set torth in 6.3.2.4 through
0.3.2.5 shall be supplemented by specitic requuremerits
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as specified in the designer’s operational manual (see
6.1.6.1).

6.3.2.4.1 Control of Passengers. Each tow
shall have a definite method for marshaling passengers
for safe loading and unloading. Fences and gates may
be required to implement the system.

6.3.2.4.2 Daily Preoperational Inspection.
Prior to transporting passengers, a daily inspection shall
be conducted. As a minimum, the inspection shall con-
sist of the following:

(1) A visual inspection of each terminal, station,
and the entire length of the tow

(2) Assurance that tension carriage, counterweights,
or other tensioning devices are 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 loading and unloading areas

(4) Operation of all braking systems

(5) Operation of communication systems

(6) Operation of the tow, including a visual inspec-
tion of all ropes and carriers

For those tows having internal combustion engines,
the fuel quantity shall be determined to be sufficient
to conduct the anticipated period of operation without
refucling. During refueling, power units shall be shut
down.

Loading and unloading areas shall be inspected and
prepared for the safe ingress and egress of passengers.
The tow track shall be inspected and, if necessary,
tracks shall be established. Tracks shall be established
beyond the safety gate for a distance necessary for
passengers to stop should the passenger pass through
the safety gate (sce 6.1.1.3.1).

6.3.2.5 Operational Requirements

6.3.2.5.5 Hazardous Conditions. No tow shall
operate when wind or icing conditions may endanger
passengers or equipment or when there is an electrical
storm in the immediate vicinity. Should such conditions
develop while the tow is in operation, loading of pas-
sengers shall be terminated, and operation shall be con-
tinued only as long as necessary to discharge all pas-
sengers.

6.3.2.5.6 Termination of Daily Operations.
Procedures shall be established for terminating daily
operations.

6.3.2.5.7 Operational Log. A daily operation
record shall be maintained as required under 6.3.5.1.

6.3.3 Maintenance
6.3.3.1 General. Foundations and all structural,
mechanical, and electrical components shall be in-
spected regularly and kept in a state of good repair.
The maintenance requirements of the designer (see
6.1.6.2) shall be followed. Maintenance records shall
be kept (see 6.3.5.2).

A written schedule for systematic maintenance shall
be developed and followed. The schedule shall establish
specific frequencies for periodic lubrication, inspec-
tion, and adjustment. The schedule shall include, but
not be limited to, the following:

(1) All fiber ropes and wire ropes and cables

(2) Line sheave units, sheaves, bearings, and liners

(3) Bull wheels, bearings, and liners

(4) Counterweight or tensioning systems

(5) Drive system, including bearings and couplings

(6) Braking systems

(7) Electrical control systems

(8) Communication systems

(9) Tow handles

6.3.2.5.1 General. The supervisor and opera- &\? /?Q@ 6.3.3.2 Additional Requirements for Wire Rope

tor of each tow shall review the requirements of 6.1
and Section 7 of this standard to ascertain that original
design and installation conditions have not been altered
in such a manner as to violate the requirements of the
standard.

6.3.2.5.2 Starting. No tow shall be started ex-
cept at the direction of or following clearance by the
operator.

6.3.2.5.3 Stops. After any stop of a tow, the
operator shall determine the cause of the stop, and not
restart until clearance has been obtained from all at-
tendced stations.

6.3.2.5.4 Damage to Wire Rope Tow Handles.
Should any tow handle become damaged or otherwise
rendered unfit for passenger transportation during
normal operation, it shall be clearly and distinctively
marked, and not used for passengers until repaired or
replaced. It shall be removed from the line when
feasible.
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Tow Handles. All wire rope tow handles shall be moved
at least once every 24 calendar months. The tow
handles should be moved a uniform distance each time
and in the same direction. The designer’s instructions
shall be followed if they are more restrictive than
these requirements. Movements shall be recorded in
the maintenance records (see 6.3.5.2).

As each tow handle is relocated, the haul rope shall
be examined for deterioration at or near the tow
handle location.

6.3.3.3 Fiber Rope. Operation and replacement
of fiber ropes shall be in accordance with 6.1.4.1.2.

6.3.3.4 Wire Rope. No haul rope shall be per-
mitted to remain in service when broken wires are
visible on the exterior portions of the strands.

6.3.4 General Inspection. Each tacility shall be in-
spected annually, or after each 2,000 hours of opera-
tion, whichever comes first, by a tow specalist inde-



pendent of the owner. The inspection shall verify pres-
ervation of original design integrity and cover the re-
quirements of this standard for maintenance, opera-
tion, required self-inspections, and recordkeeping.
Items found either deficient or in noncompliance shall
be noted. A report signed by the specialist shall be filed
with the owner.

6.3.5 Records

6.3.5.1 Operational Log. A log book shall be
maintained for each tow. Daily entries shall be made
giving the following minimum information:

(1) Date

(2) Names and duty stations of operating personnel

(3) Operating hours and purpose of operations

(4) Temperature, wind, and weather conditions

(5) Record of compliance with daily operational
inspection

(6) Position and condition of the tension carriage,
counterweights, or other tensioning devices

(7) Accidents, malfunctions, or abnormal occur-
rences during operation

(8) Signature of operator

6.3.5.2 Maintenance Log. A signed complete
log shall be maintained wherein the actual execution
of maintenance work shall be recorded daily. The log
shall state components serviced and the condition of
the components. A record shall be kept of replacement
of components.

6.3.6 Passenger Conduct

6.3.6.1 Dexterity and Ability. A skier who uses
a tow shall be presumed to have sufficient skiing ability
and physical dexterity to negotiate the tow.

6.3.6.2 Embarkation and Disembarkation. A
passenger shall get on and get off a tow at designated
areas.

6.3.6.3 Riding. Passengers while riding a tow
shall not throw or expel therefrom any object, nor
shall any passenger do any act or thing that shall inter-
fere with the operation of the tow. Passengers shall not
willfully engage in any type of conduct that may con-
tribute to, or cause, injury to any other person.

Skiers, when using a tow, shall not willfully place in
an uphill track any object that can cause another skier
to fall.

6.3.6.4 Downhill Skier. Each skier should main-
tain control of speed and course as he/she is getting
on or getting off the tow.

7. Wire Rope and Strand Requirements

7.1 Physical Properties

Ko 7 i9ee 711 Specification. Wite rope or track strand
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shall be specified by the designer. The specification
shall include the following:

(1) Diameter

(2) Diameter tolerance

(3) Number and arrangement of wires

(4) Strength grade

(5) Type of core or wire rope

(6) Lay of wire rope or strand, or both

(7) Nominal breaking strength

This specification shall also state that the rope or
strand member shall comply with all provisions of 7.1.

This specification shall be referred to herein as the
“approved specification.” Copies of the approved
specification shall be furnished to the manufacturer,
owner, and authority having jurisdiction.

Track strand in which the outer shaped wires are
supported by a layer comprised solely of round wires
shall not be used.

Only wire rope and track strand that are the subject
of and in compliance with an approved specification
shall be installed on a tramway.

7.1.2 Diameter Tolerances

7.1.2.1 Wire Rope. Wire rope designed with a
diameter to be measured in inches has a tolerance of
—0% undersize and +5% oversize. Wire rope designed
with a diameter to be measured in millimeters has a
tolerance of —1% undersize and +4% oversize. Measure-
ments are made on new wire rope when the rope is
tensioned between 109 and 20% of nominal breaking
strength,

7.1.2.2 Track Strand. The diameter tolerances
of track strand shall be as shown on the approved
specification.

7.1.3 Nominal Breaking Strengths

7.1.3.1 Wire Rope. The strength of the wire rope
on which the designer shall base the calculation for fac-
tor of safety shall be not more than the nominal break-
ing strength listed in 7.1.3.1.1, 7.1.3.1.2, and Table 7-1
for the diameter, classification, and grade selected by
the designer.

7.1.3.1.1 Bright (Uncoated) or Drawn Gal-
vanized Wire Rope, Fiber Core (FC). Nominal breaking
strengths of galvanized ropes manufactured from wire
galvanized at finished size shall be taken as 90% of the

bright wire nominal breaking strengths shown in Table 7-1.

In a test, an acceptable rope shall not break under a
tension less than 97-1/27 of its nominal breaking
strength.

Certain types of tramways may require wire rope
diameters other than the fractional sizes shown in
Table 7-1, in order to be compatible with the equip-
ment design. Nominal breaking strengths for ropes
having nominal diameters between those listed in Table
7-1 shall be determined by the tollowmg formula:
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2
NBS = 5’—”—“‘:—20— (Eq2)
where

NBS = Nominal breaking strength of size required
nbs = Nominal breaking strength of closest nominal
size listed in Table 7-1
D = Nominal diameter of size required
d = Nominal diameter of closest nominal size
listed in Table 7-1

7.1.3.1.2 Bright (Uncoated) or Drawn Galva-
nized Wire Rope, Independent Wire Rope Center (IWRC).
Nominal breaking strengths of ropes manufactured
from wire galvanized at finished size shall be taken as
90% of the bright wire nominal breaking strengths
as shown in Table 7-1.
In a test, an acceptable rope shall not break under a

tension less than 97-1/2% of its nominal breaking strength.

7.1.3.2 Track Strand. The strength of strand on
which the designer shall base all calculations shall not
be more than the nominal breaking strength shown on
the approved specification. The calculated nominal
breaking strength shall not exceed the following values
for individual wires:
Bright (Uncoated) round wires 150 tons/in2
(210 kg/mm?)
140 tons/in?
(200 kg/mm?2)
130 tons/in?
(180 kg/mm?)
The actual tensile strength of the single wire shall not
vary from the calculated tensile strength by more than
+12%, —2-1/2%.
7.1.4 Torsion Requirements
7.1.4.1 Wire Torsion Values for Wire Rope. Wire
torsional value shall be determined by either of the two
following methods:
(1) Wires shall be tested prior to fabrication into
strand or rope
(2) Wires shall be removed from a rope after fabrica-
tion and tested
Whichever of these methods is used, the wires shall
meet the applicable torsional values shown in Table 7-2.
For galvanized wire, see Table 7-3.
Wire torsion tests are not required for counter-
weight ropes.
7.1.4.2 Wire Torsion Values for Track Strand.
These values shall be as shown on the approved speci-
fication.

Galvanized round wires

Shaped wires

7.2 Testing

7.2.1 Testing Procedures. Betore operation, a certi-
tied test report covering the tests required herein shall
he provided from a testing laboratory in the United
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Table 7-2
Torsion Values for Main Rope Wires

Revolutions in a Gage Length
of 8 Inches*

Extra- Extra-Extra-
Wire Improved Improved Improved
Diameter Plow Plow Plow
(inch) Steel Steel Steel
Wires Tested Prior to Fabrication of Rope
0.000-0.079 (2.36/d)-2 (2.20/d)-2 (2.20/d)-2
0.080-0.159 (2.36/d)-2 (1.92/d)-2 (1.92/d)-2
Wires Removed from Rope after Fabrication
All diameters (2.24/d)-2 (2.16/d)-8 (2.16/d)-8

NOTE: d equals diameter of wire in inches.
*To convert to torsions (revolutions) in 100d, multiply values
by 12.5d.

Table 7-3
Torsion Value Reductions
for Wire Galvanized at Finished Size

Torsions, as Percentage of

Wire Diameter Torsions of Bright or

(inch) Drawn Galvanized Wire
0.039-0.079 50%
0.080-0.119 40%

0.120 and larger 30%

NOTES:

(1) These torsions arc for wirc galvanized at finished sizc un-
less the manufacturer is claiming bright strength, in which case
torsions for bright wire shall apply.

(2) Wires of 0.039-inch diameter and smaller are normally
drawn galvanized.

States. Unless otherwise specified, the manufacturer
of the wire rope or track strand is responsible for per-
formance of all testing requirements in this standard.

Copies of the tests shall be furnished to the owner,
manufacturer, and authority having jurisdiction.

7.2.1.1 Sampling — Wire Rope and Track Strand.
A sample long enough to provide 9 feet (2.7 meters)
of free length shall be cut from each manufactured
length to be used for the rope breaking strength test
and diameter measurement.

If tensile and torsion tests are to be performed on
wires removed from the finished rope, a second sam-
ple, 3 feet (0.9 meter) long, shall be cut.

When wires are tested prior to fabrication, the same
density of sampling shall be employed and adequate
records shall be kept by the manufacturer to enable
identification of such wires with the actual rope
produced.

7.2.1.2 Examination of Diameter — Wire Rope
and Track Strand. The diameter shall be measured
on the long sample (9 feet, 2.7 meters) at the center
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of its length and 3 feet (0.9 meter) on each side of
center. The average of these three measurements shall
be the diameter of the wire rope or track strand being
inspected.

7.2.1.3 Ultimate-Strength Tests. An ultimate-
strength test shall be made on a complete rope or
strand. The tests shall be made on the long sample
(see 7.2.1.1).

7.2.1.4 Wire Tensile Tests. Samples for tensile
tests may be obtained prior to or after fabrication.
In either case, the density of samples shall be not less
than six wires of each size in the rope except for the
center wires. At least two samples of the center wire
will be required.

The free length of wire shall be not less than 10
inches (25 cm). The speed of the head during the test
shall be not more than 1 inch (2.5 cm) per minute.

For track strand, the density and test parameters
shall be negotiated with the manufacturer.

When wire tensile tests are performed on wires prior
to fabrication, the same sample density shall be em- -
ployed and adequate records shall be kept by the
manufacturer to enable identification of such wires
with the actual rope produced.

This test is not required for counterweight ropes.

7.2.1.5 Wire Torsion Tests. When wire torsion
tests are performed on wires prior to fabrication, ade-
quate records shall be kept by the manufacturer to
enable identification of such wire with the actual rope
produced.

Wire torsion tests are not required for counterweight
ropes.

7.2.1.5.1 Test Procedure. From cach short
sample, a minimum of one specimen of each sizc of
main wires from cach strand shall be taken. The total
number of specimens shall be not less than 15% of
the total number of main wires. Wires for the tor-
sional test shall be hand-straightened. The free length
of wires in the testing machine before the test shall
be 8 inches + 1/16 inch (20.32 ¢cm + 0.16 cm). One
clamp in the testing machine shall be movable parallel
to the axis of the tested wire, and an axial tensile
force in accordance with Table 7-4 shall be applied to
keep the tested wire straight during the test. The tested
wire shall be twisted by either of two methods. Both
clamps may be rotated in opposite directions or one
clamp may be rotated while the other is held stationary
at a uniform rate of not more than 69 revolutions per
minute. In either case, the total rotations shall be
counted.

7.2.1.5.2 Alternate Test Procedure. Because
the number of revolutions in the torsional test is pro-
portional to the free length, the inspector may approve
a free length before the test of 4 inches £ 116 inch

88

Table 7-4
Tensile Force on Wires
during Torsional Test

Wire Diamecter Tensile Force

From To Minimum Maximum
(inch) (inch) (pounds) (pounds)
0.000 0.009 0.5 1.0
0.010 0.014 1.0 2.0
0.015 0.019 1.5 3.0
0.020 0.029 2.0 4.0
0.030 0.039 3.0 6.0
0.040 0.049 4.0 8.0
0.050 0.059 5.0 10.0
0.060 0.069 6.0 12.0
0.070 0.079 7.0 14.0
0.080 0.089 8.0 16.0
0.090 0.099 9.9 18.0
0.100 0.109 10.0 20.0
0.110 0.119 11.0 22.0
0.120 0.129 12.0 24.0
0.130 0.139 13.0 26.0
0.140 0.149 14.0 28.0
0.150 0.159 15.0 30.0
0.160 and up 16.0 32.0

(10.16 cm £ 0.16 cm) for wires up to 0.040 inch (0.10
cm) in diameter or of 6 inches £ 1/16 inch (15.24 cm
£ 0.16 ¢m) for wires not more than 0.060 inch (0.15
cm) in diameter. The wire specimens with a free length
of 4 inches (10.16 ¢m) shall not break when twisted
one-half the number of revolutions shown in Table 7-2.
The wire specimens with a free length of 6 inches
(15.24 cm) shall not break when twisted three-fourths
the number of revolutions shown in Table 7-2. Testing
shall be done in the same manner as described in
7.2.1.5.1.

7.2.1.5.3 Ductility Test for Track Strand
Wires. Wires for track strand shall withstand one 90-
degree bend over a round mandrel whose diameter is
three times the largest dimension of the wire being
tested. (For round wires, this is equal to three times
the wire diameter; for shaped wires, it is three times
the longest possible diagonal dimension.) The wire
shall be bent in the same plane as it will bend when
in the rope. The test shall be performed prior to
fabrication. The wire shall not split or crack when so
tested.

7.2.2 Test Reports

7.2.2.1 Wire Rope. The test reports for wire
rope shall include the following:

(1) Complete description of wire rope furnished for
the test, including number and arrangement of wires,
strength grade, type of core, and nominal breaking
strength

(2) Actual rope diameter



(3) Actual breaking strength of complete rope
(4) Actual breaking strength and size of wires tested
(5) Actual torsions of wires tested

7.2.2.2 Track Strand. The test reports for track
strand shall include the following:

(1) Complete description including number and ar-
rangement of wires, strength, grade, and nominal
breaking strength

(2) Actual strand diameter

(3) Actual breaking strength of complete strand

(4) Actual tensile strengths and sizes of individual
wires

7.2.3 Rejects and Retests
7.2.3.1 Rejects. If only one test sample is sup-
plied from a manufactured length, and any test speci-
mens taken from this sample fail to pass any specified
tests, all reels or coils of strand or rope from that
manufactured length shall be rejected.

If a separate test sample is furnished from each
piece of strand or rope that is reeled or coiled for ship-
ment, failure of any test specimens to pass any specified
tests shall be cause for rejection of only the particular
reel or coil from which the faulty specimens have been
taken.

7.2.3.2 Retests. In tensile or torsion tests of
wires, one wire may fall below the requirement, but
by not more than 20% below. In such a case, six addi-
tional wires of the same size shall be tested, all of
which shall pass.

In tensile test of the wire rope or track strand. if
the strength talls below the requirement, one retest
shall be 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.

7.3 Connections

7.3.1 Splices

7.3.1.1 Haul Ropes. Splicing shall be performed

by an experienced splicer. The minimum length of the
splice shall be 1200 times the nominal rope diameter.
The tails, or lengths of the rope strands tucked into
the core of the rope on splicing, shall be 1 minimum
of 30 «imes the nominal rope diameter in length.

When two or more contiguous long splices occur in
a rope, they shall be separated by an undisturbed length
of rope that is a minimum of 2400 times the nominal
rope diameter.

No tvpe of connection otizer than the conventional
“long” splice shall be used in « haul rope.
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(1) Reversible bicable systems: Splicing of haul
ropes on reversible bicable systems shall not be per-
mitted, with the following two exceptions:

(a) The infrequent case that this rule would re-
sult in a shipping package that is too large to handle by
existing means of transportation

(b) When two haul ropes are used, either of
which would sustain the maximum load with a static
factor of safety of 5 if the other haul rope were broken

(2) Wire rope tows: Sleeve-type splices or wedge-
splice handles shall not be permitted except when in-
stalled in accordance with the lift manufacturer’s
instructions. This type of splice shall be replaced an-
nually.

7.3.1.2 Counterweight Ropes. No splices shall
be permitted in counterweight ropes.

7.3.1.3 Track Cables. Track cable couplings
shall not be used. No splices shall be permitted in wire
rope used as track cables.

7.3.2 End Connections

7.3.2.1 Haul Rope (Bicable Systems). End con-
nections shall be capable of developing the full strength
of the rope to which they are attached. (See 7.3.2.4))

7.3.2.2 Counterweight Ropes. End connections
shall be designed to not fail or slip under a tension
equal to 807 of the nominal strength of the rope. (Sce
7.3.2.4.) If and when counterweight ropes are attached
directly to bicable track cables, the torsion of a coun-
terweight rope or ropes under tension shall not be per-
mitted to pass on to the track cable or cables.

7.3.2.3 Track Cables. Rope and cable sockets
shall be designed so that they shall not be stressed
beyond the yield point of the material used when
the ropes or cables they anchor are under tensions
equal to their nominal breaking strength.

The method of attachment shall be one currently
in practice in the United States or established by tests,
and shall develop at least 90% of the nominal breaking
strength of the cable.

7.3.2.4 Types and Methods. Some common end
attachments and information concerning their attach-
ment follow:

(1) Poured sockets

(a) Zinc, it used, shall be of ASTM Grade B-6
High Grade (or higher) and shall be attached in ac-
cordance with the procedure in American Petroleum
Institute API-RP9B or American National Standard
for Wire Rope for Mines, ANSI M11.1-1980.

(b) Resin, if it has been proved suitable, shall
be attached in accordance with the manufacturer’s
instructions.

(¢) Field socketing by means of zinc or resin
shall be perforrmed by or under the supervision ot a
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Table 7-5
Proof Loading of End Connections
When Used On
Track Cable
End Connection Haulage Counterweight Strand Rope
Swaged socket Not required Not required Not applicable Not required
Poured socket | Required Required Not required Required
Wedge socket Not required Not required Not applicable ~ Not required
Plug-type Required Required Not applicable Required

Clips and thimbles

Mechanical thimble splices:
Flemish thimble splice with swaged metal sleeve(s)
Fold-back or return loop with thimbles and

Not required

Not required

swaged metal sleeve(s) Required
Wedges and thimbles Not applicable
All other Required

Not required
Not required
Required

Not applicable
Required

Not required
Not applicable
Not applicable

Not required
Not applicable

Not required
Not applicable
Not applicable

Not applicable
Required

competent person or facility (see note).

(2) Swaged sockets: Swaged sockets shall be at-
tached by a competent person or facility (see note)
using fittings of a design in general acceptance and
in common use by wire rope manufacturers and
with attention to the following minimum particulars:

(a) Rope shall be inserted to the bottom of the
hole.

(b) The bottom of the hole shall be one rope
diameter beyond the swaged section.

(c) Critical dimensions: Outside diameter before
swaging; outside diameter after swaging; inside diam-
eter; depth of hole.

(d) Swaged sockets shall be applied only to wire
rope having a steel center in the section or rope in-
serted to the bottom of the hole. Fiber core rope
shall have the fiber core removed from this section
and a strand or IWRC of the proper diameter installed
before swaging.

NOTE: An acceptable method of establishing the competence
of a facility or person is to perform a breaking strength test of
a length of IWRC wire rope prepared in a manner that will be
used in the working assembly. The minimum breaking strength
for this test specimen shall be 97-1/2% of the nominal strength
of the rope tested. The purpose of this test is to establish the
ability of the facility or person to make a proper connection.
The test does not preclude any requirement for a proof-load
of the working assembly.

(3) Wire rope clips and thimbles
(a) Wire rope clips and thimbles shall be limited
to bicable haul ropes, counterweight ropes, and guys.
(b) Wire rope clips shall be of forged steel.

(c) Wire rope clips and thimbles shall be used in M(

number and spacings stipulated by the wire rope clip
manufacturer.

(d) Wire rope clips of the single saddle type shall
be installed with the U bolt against the *‘dead end”
and the saddle against the “live end.”
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(e) Torque values and retightening procedures
shall conform to the instructions of the wire rope clip
manufacturer.

(f) The radius of curvature of the rope in combi-
nation with the correct clip application shall be de-
signed to achieve a minimum attachment efficiency of
80%.

(g) Sections of rope that are permanently de-
formed or damaged by the application of wire rope
clips or that are bent around thimbles, sheaves, or -
other anchoring devices not meeting the minimum
diameters specified in condition C of 2.1.2.7.3,
3.1.2.7.3,4.1.2.7.3,and 5.1.2.7.3, shall not be re-
located and reused as part of the section under load.

(4) Mechanical thimble splices. Mechanical thimble
splices are of two types:

(a) Flemish thimble splices with swaged metal
sleeve(s)

(b) Fold-back, or return loop, with thimble and
swaged metal sleeve(s)

Proof-loading of any end connection to 40% of
nominal rope breaking strength shall be required in
accordance with Table 7-5.

Documentation shall be provided by the facility or
person for any end connection stating that it has been
fabricated in accordance with the provisions of ANSI
B77.1-1982. This document shall become a part of the
wire rope log.

7.4 Operation and Maintenance

447.4.1 Wire Rope. Wire rope maintenance shall in-

clude the following:

(1) Lubrication. The type of lubricant and the fre-
quency of lubrication shall be as recommended by
the rope manufacturer or designer. Ropes that have lit-
tle or no motion, such as counterweight ropes and
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guys, shall require special consideration for protec-
tion against corrosion
(2) Inspection In addition to the required daily

operationdl inspection, all ropes, including track cables,

shall be subject to detailed inspections at regularly es-
tablished intervals, not to exceed 1 year or 2,000 hours
of operation, whichever comes first, or immediately
after any accident possibly affecting the integnity of
the wire rope or cable This inspection shall be made
by a competent wire rope or track strand inspector
who may be an employee of the owner For the pur-
pose of this requirement, a competent inspector 1s a
person who by his knowledge, experience, and training
in the field of rope or strand application 1s capable of
judging the current condition of the wire rope or
track strand Splices and fixed grip locations shall be
given close attention in haul ropes End connections
and saddle areas of track cables shall also require close
attention

A written and signed report indicating that the rope
or strand has not met retirement criteria per 74 1 1
and 1s satistactory for continued use shall be included
n the wire rope log (see 2352,3352,4352,
§ 35 2) and available to the general inspector (see
234334434,534)
444, 7411 Replacement or Repair of Wire Rope
It an inspection indicates that a rope 1s damaged so
ds to make 1t unsate the rope shall be repaired or re
placed Repair of wire rope shall contorm to the re
quirements ot 7 3 1

No tope shall be permitted to remain i service it
the number of broken wires in the length of one rope
lay exceeds that histed in the following table Snagged
or niched wires may count as a broken wire

Maximum Number of Broken Wires

Rope Ty pe In One Strand In All Strands
6X 17 2 4
6X19 4 6
6 X 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 condrtion possibly fatigue and breakage of
other wires not readily visible

(2) Abrasion, scrubbing, or peening causing loss of
more than one third ot the onginal diumeter ot the
outside wires

(3) Evidence of rope deterioration from corrosion

(+) Severc hinking severe crushing or other damage
resulting n distortion of the rope structure
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Table 7-6
Minimum Acceptable Wire Rope Diameter in Service
Nomuinal Minimum

Rope Diameter Acceptable Diameter
(inches) (mm) (inches) (mm)
1/4 6 350 0235 5969
3/8 9525 0352 8954
1/2 12 700 0470 11938
9/16 14 288 03529 13 431
5/8 15 875 0588 14 923
3/4 19 050 0 705 17 907
7/8 22225 0822 20892

1 25 400 0940 22876
1-1/8 28 575 1058 26 861
1-1/4 31750 1175 29 845
1-3/8 34 925 1293 32830
1-1/2 38100 1410 35814
1-5/8 41 275 1527 38799
1-3/4 44 450 1645 4] 783
17/8 47625 1762 44 768
2 50 800 1 880 47752

(5) Evidence of any heat damage Sources could be
a burn from a torch or an are caused by contact with
electrical wires, natural electrical charges, or tires of
any nature

(6) Reduction trom nominal diameter to a diameter
less than shown in Table 7 6 (This table 1s based on
94% of onginal nominal rope diameter ) For dumeters
ot unlisted sizes, multiply the onginal nominil dumeter
by 094 This procedure mcludes wear ot the outer
wires

(7) Evidence of pitting from corroston or develop
ment of anv broken wires in the viainity ot attached
fittings

(8) A significant increase in the lav length atter the
rope has broken n

(9) A significant increase in rate of rope stretch
after onginal constructional stretch has been removed
This shall be determined from records showing the
movement ot the tension carriage Thus tinal stretching
indicates detertoration of the rope and 1s accompanied
by a further reduction in rope diameter and 4 turther
increase n lay length

(10) The condition of the main haul rope sphces
At the time of inspection all tucks of all sphices shall
be located The splice shall be properly repaired or
replaced if more than the allowable number of broken
wires are found at the tucks, if therc 1s any sien ot
shpping, if significant distortion ot the rope at the
tucks has occurred, or 1t horns have pulled apart
and permitted the outside strands to distort

If the haul rope damage 1s local 1t 1s permissible to
splice 1n 4 section of rope ot the same size and con
structicn Splices otten can be corrected by proper
repaur

9]
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Damage confined to one or two haul rope strands
may be repaired by replacement of the damaged strand
or strands to permit the rope to be continued in ser-
vice. This type of repair is permitted under the condi-
tions specified in 7.4.1.2.

If operating equipment contacting the rope is the
cause of damage, it should be corrected immediately
and proper repairs made.

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 in-
spection station. Frequent stops shall be made to per-
mit detailed inspection and make necessary measure-
ments. The rope shall be stopped to examine the
splice in detail.

The inspector shall be positioned sufficiently close
to the rope to visually observe and physically examine
it.

Retirement of a rope from service shall be decided
on the basis of the foregoing criteria, general condi-
tions, and the history of the rope. Regardless of these
and other considerations, no rope shall be permitted
to remain in service when it has diminished in diam-
eter to under the acceptable dimensions listed in Table
7-6. The prescribed method for measuring the rope
diameter and ascertaining the actual dimensions shall
be in accordance with the recommendations of the
wire rope manufacturer.

7.4.1.2 Repairs (Patch). In the event that
damage occurs to the haul rope and such damage is
confined only to one or two strands of the rope, re-
placement of the damaged strand or strands will be per-
mitted and the rope may be continued in service under
the following conditions:

(1) A competent wire rope splicer shall verbally ad-
vise the owner, prior to the placing of the rope back in
operation, that a suitable replacement strand was avail-
able and that all other conditions were such that he

distance from the closest tuck in an existing splice,
the laid-in strand(s) shall be run into the splice. The
tuck(s) shall be at the normal point(s) of tuck, in the
existing splice.

(4) The repaired area shall be inspected at the com-
pletion of the repair and once weekly for a period of
six weeks of operation to ensure that there is no inter-
ference with the grips and the newly laid-in strand(s)
during grip migration. Thereafter, it shall be subject to
routine wire rope inspection. The wire rope shall be
removed from operation immediately if core collapse,
pulling, high stranding, or other significant distortions
occur.

(5) Documents showing splice diagrams and dia-
grams of laid-in strand(s) shall be prepared for the
owner by the splicer. A copy shall be placed in the
wire rope log for that rope.

7.4.2 Track Cable
7.4.2.1 Special Inspection and Maintenance.

At an interval established by the tramway designer,
the track strand shall be moved so as to place a dif-
ferent section of strand over the saddles, and the strand
shall be carefully checked for abrasion, wire breaks,
corrosion, and other damage. This provision shall also
apply to wire rope if used as track cable.

When track strand is moved, it shall be moved a dis-
tance approximately equal to the longest arc of contact
plus 15 feet (4.6 meters).

After movement, each section moved off a saddle
shall be given an additional detailed inspection prior
to operation.

Lubrication type and frequency shall be as recom-
mended by the track strand manufacturer or designer.
Lubrication at saddles and other points of support
shall require special consideration.

NOTE: When wire rope is used as track cable, refer to 7.4.1(2)
and 7.4.1.1 for inspection criteria.

was able to make a proper repair to the rope by the use dﬂx’ /996 7.4.2.2 Track Strand Broken Wires. If a wire in

of this method.

(2) The minimum length of the new piece of strand
shall be at least 360 times the nominal rope diameter
between end tucks, and the length of tail tucked into
the core at each end shall be at least 30 times the
nominal rope diameter.

(3) The repaired area shall be outside of an exist-
ing splice, and the closest tuck shall be at least 96
times the nominal rope diameter from the nearest
tuck in an existing splice. When the repair involves
laying-in two strands, the tuck position for one strand
shall be at least 96 times the nominal rope diameter
from the tuck position of the second strand. If the cal-
culated distance trom the closest tuck of a laid-in
strand(s) is less thun 96 times nominal rope diameter
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a track strand is broken, the strand and tramway manu-
facturers shall be contacted immediately, and an opinion
shall be obtained regarding repair or other corrective
action.

If two adjacent wires within one lay are broken, the
tramway shall be shut down. The strand shall be re-
placed or repaired to the satisfaction of the strand
manufacturer, tramway manufacturer, or a qualified
engineer.

Any repairs shall be in accordance with explicit
instructions from the strand manufacturer.

If more than two broken wires occur within one lay,
the tramway shall be shut down, and the track strand
shall be replaced.

Track strand shall be retired from service when



there is any indication that cxterior wire may come out
of lock or when the reduction in nominal metallic
cross section, due to wire hreaks, wear, or corrosion,
amounts to 10% in any length of 200 strand diameters
or 5% in any length of 30 strand diameters. Repeated
breaks in the same wire shall count as a single break.

_8. Revision of American National Standards
Referred to in This Document

When the following standards referred to in this docu-
ment are superseded by « 1evision approved by.the
American National Standaids Institute, the revision
shall apply:

American National Standard Safcty Standard for Me-

chanical Power Transmission Apparatus, ANSI B15.1-
1972

AMERICAN NATIONAL STANDARD B77.1-1982
American National Standard National Electrical Safety
Code, ANSI C2-1981

American National Standard for Wire Rope for Mines,
ANSIM11.1-1980

American National Standard Flammable and Combusti-
ble Liquids Code, ANSI/NFPA 30-1981

American National Standard for Stationary Combus-
tion Engines and Gas Turbines, ANSI/NFPA 37-1979

American National Standard for the Storage and
Handling of Liquefied Petroleum Gases, ANSI/NFPA
58-1979

American National Standard National Electrical Code,
ANSI/NFPA 70-1981

American National Standard Lightning Protection
Code, ANSI/NFPA 78-1980
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Appendix

Appendix A

International System of Units (SI)
Metric Conversion Factors

(These Appendixes are not a part of American National Standard B77.1-1982, but are included for informa-
tional purposes only.)

The aerial tramway industry is an international industry. Manufacturers and authorities having jurisdiction may be
involved in using a variety of dimensional factors in describing their equipment. The following* is offered as as-

sistance.

To Convert From

Multiply By

Acceleration

feet per sccond?
inches per second?
feet per minute?

Angle

degree (angle) . . .. ... ... L

minute (angle)

second (angle). . . ... L

Area

Bending Moment or Torque
pound-toot+inch
pound-foot-foot

Bending Moment or Torque per Unit Length

pound-foot-foot/inch
pound-foot-inch/inch

Force

kip (1000 Ibf)

pound-force (Ibf avoirdupois)

Force per Unit Length

pound-foot/foot
pound-foot/inch

Length

inch ... e

mile (statute)

meter persecond? (m/s2) . .. .. ... ... ...
meter per second? (m/s?) . ... ....... ... ...
meter per minute? (m/m2) ... ... .. ........ 1.828 800 E+00

radian(rad) .. ... ... ...
radian(rad) .. ....... ... .. [P
radian(rad) . . ... ... o 4.848 137 E-06

meter2 (m2). . ... ..
meter2 (m2). ...

newtonmeter(N-m) . ...................
newtonmeter(Nem) . ...................

newton meter per meter (N-m/m) ... .. ......
newton meter per meter (N*m/m) . .. ........

newton(N) . ... ... ... . .. ...
newton(N) . ...... ... .. . ... .. ... ...

newtonpermeter (N/m). . . ...............

meter(m) . ..o 1.609 3 E+03

3.048 000 E-01
2.540 000 E-02

1.745 329 E-02
2.908 882 E-04

9.290 304 E-02
6.451 600 E-04

1.129 848 E-01
1.355 818 E+00

5.337 866 E+01
4.448 222 E+00

4.448 222 E+03
4.448 222 E+00

1.459 390 E+01
newton permeter (N/m). . ... ... ... ....... 1.751 268 E+02
meter(m) . ... 3.048 000 E-01

........................... 2.540 000 E-02

*Based on the American National Standard Metric Practice, ANSI Z210.1-1976/ASTM L380-76/IEELE 268-1976.
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To Convert From To Multiply By

Mass
pound (Ib avoirdupois) . . .. ... L kilogram (Kg) . « « v o v v i i i 4.535 924 E-01
ton (short, 20001b). . ........ ... .... kilogram (kKg) . . . ... iii i 9.071 847 E+02

Mass per Unit Area

pound/foot?. . . ... ... ... .. ... kilogram per meter? (kg/m2?). .............. 4.882 428 E+00
pound/inch2. . . ........ .. ... ... .. .. kilogram per meter? (kg/m2). . ............. 7.031 000 E+02

Mass per Unit Length

pound/foot .. ... ... .. ... kilogram per meter (kg/m) ................ 1.488 164 E+00
poundfinch ....................... kilogram per meter (kg/m) . ............... 1.785 797 E+01

Mass per Unit Volume

pound/foot3. ... ... ... .. .. L. kilogram per meter3 (kg/m3). .. ............ 1.601 846 E+01

pound/inch3. . ... ... ... ... ... kilogram per meter3 (kg/m3). .............. 2.767 990 E+04
Temperature

degree Fahrenheit . . ... ... ........... degree Celsius. . . . ....... ... ... ....... toc =(top —32)/1.8

degree Fahrenheit . .. ... ............. kelvin(K) .......... ... ... ...... tg = (15 +459.67)/1.8
Velocity

feet/hour. . ...... ... ... ... ....... meter persecond (m/s). . . ................ 8.466 667 E-05

feet/minute . .. ... ... ... meter persecond(m/s). . . ................ 5.080 000 E-03

feet/second .. ......... ... . ... ... .. meter persecond(m/s). . ......... .. ...... 3.048 000 E-01

inchfsecond . ......... .. ... ... .... meter persecond(m/s). .. ... ... .. ... . ... 2.540 000 E-02
Volume

feetd. . ... meter3(m3). .. ... 2.831 685 E-02

gallon (USdry). . ................... meter3(m3). ... ... .. ... 4.404 884 E-03

inchd ... ... e meter3(m3). ....... ... ... 1.638 706 E-05

yard3 L. meter3(m3). ... 7.645 549 E-01

Volume per Unit Time

feet3/minute . . .................... meter3 persecond (m3/s) . . ............... 4.719 474 E-04
feet3/second. . .. . ... ... meter3 persecond (m3/s) . . ............... 2.831 685 E-02
inch3/minute . . .................... meter3 persecond(m3/s) . ................ 2.731 177 E-07
Multiplication Facror Prefix Symbol
1000 =103 kilo k
100 = 102 hecto h
10=10! deka da
0.1=10"! deci d
0.01=10"? centi c
0.001 = 1073 milli m
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Appendix B
Measuring the Diameter of Wire Rope

It is quite easy and not uncommon to mismeasure the diameter of a wire rope. Fig. B1* provides the two possible
ways of measuring the rope.

CORRECT WAY

(This position gives correct diameter)

(a)

INCORRECT WAY

(This position does not give correct diameter)

(b)

*Reprinted from the American National Standard for Wire Rope for Mines, ANSI M11.1-1980.

Fig. Bl
Measuring the Diameter of Wire Rope
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I ndex (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 encoun-
tered topics and most frequently used lift types.

Reversible Detachable
Aerial Grip Aerial Fixed Grip Surface
Subject Tramways Lifts Aerial Lifts Lifts Tows
A
Acceleration 2.1.24 3.1.2.4 4.1.2.4 5.1.2.4 6.1.2.4"
Acceptance tests 2.1.1.12 3.1.1.12 4.1.1.12 5.1.1.11 6.1.1.11
Anchor bolts 2.1.1.6.1 3.1.1.6.1 4.1.16.1 5.1.1.6.1 6.1.1.6.1
Anchorage requirements - - - - 6.1.1.6.3
Anchoring devices 2.1.2.10 3.1.2.10 4.1.2.10 5.1.2.10 6.1.2.10
Anemometers 2.3.2.5.5 3.3.2.5.5 43.255 - -
Antirollback - 3.1.2.5.2 4.1.25.2 5.1.2.5.1 6.1.2.5.1
Approved, definition 1.4.3 143 143 1.4.3 1.4.3
Attendants
definition 1.4.18 1.4.18 1.4.18 1.4.18 1.4.18
duties of 2.3.2.3.3 3.3.2.3.3 4.3.2.3.3 5.3.2.3.3 6.3.2.3.3
intermediate station - 3.3.2.2.1 4322 - -
minimum number of 2322 3.3.2.2 4.3.2.2 5.3.2.2 6.3.2.2
requirements for 23.2.13 3.3.2.1.3 4.3.2.1.3 5.3.2.1.3 6.3.2.1.3
Authority having jurisdiction 1.4.2 1.4.2 1.4.2 1.4.2 1.4.2
Auxiliary power unit 2.1.2.1.2 3.1.2.1.2 4.1.2.1.2 5.1.2.1.2 6.1.2.1.2
B
Backstop
bull wheel - 3.1.2.53 4.1.2.53 -
cable - 3.1.2.5.3 4.1.2.53 -
drive train - 31254 4.1.254 - -
Backstop brake - 3.1.2.8.2 4.1.2.5.2 5.1.2.5.1 6.1.2.5.1
Bearings 2.1.2.3 3.1.2.3 4.1.2.3 5.1.2.3 6.1.2.3
Bicable systems, trucks for 2.1.4.3 3144 - -
Brakes
backstop - 3.1.2.5.2 4.1.25.2 5.1.2.5.1 6.1.2.5.1
emergency 2.1.2.53 3.1.2.5.2 4.1.2.5.2 - -
general 2.1.2.5 3.1.2.5 4.1.2.5 5.1.2.5 6.1.2.5
overspeed device 2.1.2.5.2 - - - -
requirements for 2.1.2.5 3.1.2.5 4.1.2.5 5.1.2.5 6.1.2.8
service 2.1.2.5.1 3.1.2.5.1 4.1.2.5.1 5.1.2.5.2 6.1.2.5.2
stopping distance for 2.1.2.5.1 3.1.2.5.1 4.1.2.5.1 5.1.2.5.2 6.1.2.5.2
Bull wheel, definition 1.4.9.3.2 1.4.9.3.2 1.4.9.3.2 1.4.9.3.2 1.4.9.3.2
Bull wheel unloading - - 4.1.1.9.2 - -
Bypass circuits 2.2.1.74 3.2.1.74 4.2.1.7.4 5.2.1.7.4 6.2.1.7.4
C
Cable backstop - 3.1.2.5.3 4.1.2.5.3 - -
Cable catchers (see Rope
Catching Devices)
Capacity
definition 1.4.14 1.4.14 14.14 1.4.14 1.4.14
design 2.1.1.51 3.1.1.8 4.1.1.8 S.11S 6.1.1.5.1
posting limitations 21110 3.1.1.10.1 4.1.1.10.1 -
requirements for 2.1.1.5.1 3.1.1.5 4.1.1.5 5.1.1.5 6.1.1.5.1
Carriages, tension sheave
floating - - 4.1.2.8.2 5.1.2.8.2 6.1.2.8
rigid 2.1.2.8.1 3.1.2.8.1, 4.1.2.8.1 5.1.2.8.1 6.1.2.8
2.1.28.2 3.1.2.8.2

|
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Fixed Grip Surface
Subject Aerial Lifts Lifts Tows
Carriers
design of 3.14.5, 4.1.4.3, 5.14.3 6.1.4.2
3.14.6 4.1.4.4
horizontal loads 3.1.4.6.2 41442 - -
numbering of 3.14.6.3 4.1443 - -
spacing of 3.1.15 4.1.1.5 5.1.1.5 6.1.1.5
speed of 3.1.1.5 4.1.1.5 5.1.1.5 6.1.1.5
vertical loads 3.1.4.6.1 4.1.4.4.1 5.1.4.3.2 -
Chairs (see also Carriers)
hangers for 3.1.4.6.2 4.1.4.4.2 - -
safety details for 3.14.64 4.1444 - -
test loads for 3.1.1.12 4.1.1.12 - -
Clearances
general 2.1.14 3.1.14 4.1.1.4 5.1.14 6.1.1.4
horizontal 2.1.1.4. 3.1.14.2 41.142 - 6.1.1.4.2
other - 3.1.3.2.1, - - 6.1.1.4.3
3.1.3.2.2
tower 2.1.3.2 3.1.3.2 4.1.3.2 5.1.3.2 6.1.3.2
vertical 2.1.1.4. 3.1.14.1 4.1.14.1 5.1.1.4.1 6.1.1.4.1
Clearing, track width 2.1.1.3 3.1.1.3 4.1.1.3 5.1.1.3 6.1.1.3
Clutches 2.1.2.3 3.1.2.3 4.1.2.3 5.1.2.3 6.1.2.3
Codes, reference to 1.3 1.3 1.3 1.3 1.3
Communications 2.1.1.7 3.1.1.7 4.1.1.7 5.1.1.7 6.1.1.7
Communication wiring 2.2.1.5.2 3.2.1.5.2 4.2.1.5.2 5.2.1.5.2 6.2.1.5.2
Conductors
definition 1.4.19 1.4.19 - - -
duties of 2.3.2.14 3.32.14 - - -
minimum number of 2.3.2.2 3.3.2.2 - - -
requirements for 2.3.2.14 3.3.2.14 - - -
Connections, end
counterweight rope 7.3.2.2 7.3.2.2 7.3.2.2 7.3.2.2 7.3.2.2
haul rope 7.3.2.1 7.3.2.1 - - -
track cable 7.3.2.3 7.3.2.3 - - -
types and methods 7.3.2.4 7.3.2.4 7.3.2.4 7.3.24 7.3.2.4
Counterweight
automatic stop devices 2.1.2.11.2 3.1.2.11.2 4.1.2.11.2 5.1.2.11.2 -
enclosures 2.1.2.9.1 3.1.2.9.1 4.1.2.9.1 5.1.2.9.1 6.1.3.2
ropes, travel of 2.1.29.2 3.1.29.2 4.1.29.2 5.1.2.9.2 6.1.2.9.1
sheaves, definition 1494 1494 1494 1.4.9.4 1.49.4
system 2.1.2.9 3.1.29 4.1.29 5.1.2.9 6.1.2.9
winches - 3.1.2.9.3 4.1.29.3 5.1.2.9.3 6.1.2.9.4
Couplings 3.1.2.3 4.1.2.3 5.1.2.3 6.1.2.3
Crossings, slope or trail - - 5.1.1.2.3 -
Cross slope - 5.1.1.2.2 6.1.1.2.2
D
Deropement switches or devices 4.1.3.3.2 5.1.3.3.2 6.1.3.3
Detachable grips
general requirements - 5.1.4.2.1 -
incorrect attachment - - -
maintenance - 5.3.3.1.2 -
maximum loads - 51424 -
positive attachment - 51425 -
slippage - 5.1.4.2.2 -
strength - 5.1.4.2.3 -
E
Electrical
applicable codes 2.2.1.1 4.2.1.1 5.2.1.1 6.2.1.1
bypass circuits 2.2.1.7. 4.2.1.7.4 5.2.1.74 6.2.1.7.4
control voltage 2214 4214 5.2.1.4 6.2.1.4
DC (direct current)-powered
drives 2.2.1.8.2 42182 5.2.18 6.2.1.8
design and installation 2221 4.2.1 5.2.1 6.2.1
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Reversible Detachable
Aerial Grip Aerial Fixed Grip Surface
Subject Tramways Lifts Aerial Lifts Lifts Tows
emergency lighting 2.2.24 3224 4224 5224 6.2.2.4
grounding 2.2.1.6 3.2.1.6 4.2.1.6 5.2.1.6 6.2.1.6
lightning protection 2.2.1.6.4 3.2.16.4 42164 5.2.1.6.4 6.2.1.6.4
night lighting 2.2.2 3.2.2 4.2.2 5.2.2 6.2.2
operating circuits (see also
Stop Switches) 2.2.1.7 3.2.1.7 4.2.1.7 5.2.1.7 6.2.1.7
prime mover 2.2.1.8 3.2.1.8 4.2.1.8 5.2.1.8 6.2.1.8,
signel, communication and
control circuits 2.2.14 3.2.14 4.2.14 5214 6.2.1.4
stops 1.4.20 1.4.20 1.4.20 1.4.20 1.4.20
wiring 2.2.1.5 3.2.15 4.2.1.5 5.2.1.5 6.2.1.5
Emergency repairs (patch) 74.1.2 7.4.1.2 7.4.1.2 7.4.1.2 7.4.1.2
End connections 7.3.2 7.3.2 7.3.2 7.3.2 7.3.2
Engineer, qualified,
definition 1.4.15 1.4.15 1.4.15 1.4.15 1.4.15
Evacuation
provision for 2.3.2.5.6 3.3.2.56 4.3.2.5.6 - -
requirements for 2.1.1.11 3.1.1.11 4.1.1.11 - -
Exhaust systems 2.1.1.8.2 3.1.1.8.2 4.1.1.8.2 5.1.1.8.2 6.1.1.8.2
Existing installations 1.2.4.1 1.24.1 1.2.4.1 1.24.1 1.24.1
F
Fiber rope, specifications for - - - - 6.1.4.1.2
First aid 2.3.2.1.5 3.3.2.1.5 4.3.2.1.4 5.3.2.1.4 6.3.2.1.4
Fixed grip .
general requirements - - 4.1.4.2.1 5.1.4.2.1 -
maintenance - - 4.3.3.2 5.3.3.2 -
maximum loads - - 4.1.4.2.4 51424 -
slippage - - 4.1.4.2.2 5.1.4.22 -
strength - - 4.1.4.2.3 5.1.4.23 -
testing - - 4.1.4.2.5 - -
Floating tension sheave
carriages - - 4.1.28.2 5.1.2.8.2 -
Foundations 2.1.1.6 3116 4.1.1.6 5.1.1.6 6.1.1.6
design of 2.1.1.6.2 3.1.1.6.2 4.1.1.6.2 5.1.1.6.2 6.1.1.6.2
factor of safety tor 2.1.1.6.2 3.1.1.6.2 4.1.1.6.2 S1.1.6.2 6.1.1.6.2
Fuel storage 2.1.1.8.1 3.1.1.8.1 4.1.18.1 S.1.1.8.1 6.1.1.8.1
G
Gear box 2.1.2.2 3.1.22 4.1.22 5.1.2.2 6.1.2.2
Gearing 2.1.2.2 3122 4.1.22 5122 6.1.2.2
Gear shifts 2.1.1.8.3 3.1.1.8.3 4.1.18.3 5.1.1.8.3 6.1.1.8.3
Gondola carriers 2.144, 3145, 4.14.3, - -
21442 3.145.2 41432
Gradient, ski track - - - 5.1.1.2.1 6.1.1.2.1
Grandfather clause 1.24.1 1.2.4.1 1.2.4.1 1.2.4.1 1.24.1
Grips
checking - 3.3.3 4.3.32 5.3.3.2, 6.3.3.2
5.3.3.3
general - 3.1.4.3.1 4.14.2.1 5.1.4.2.1 6.14.2
haul rope - 3143 4142 5.14.2 -
incorrect attachment of - 3.1.4.3.6 - - -
maintenance - 333 4.3.32 5.3.3.2, 6.3.3.2
5333
maximum loads for - 31434 41424 S1424 -
positive attachment of - 31435 - 51425 -
relocation of - - 4332 §3.3.2 _
slippage requirements for ~ 31432 41422 51422 -
strength of - 31433 41423 $.1.4.2.3 -
testing - - 4.14.25 - -
Grounding
of drive terminal structure 2.2.16.2 12162 42.16.2 §.2.16.2 6.2.16.2
of structures 22160 321600 42161 5.2.1.6.1 6.2.1.6.1
ot wire rope 22163 12163 421062 $21.63 6.2.16.3
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Reversible Detachable
Aerial Grip Aerial Fixed Grip Surface
Subject Tramways Lifts Aerial Lifts Lifts Tows
Guards
for machinery 2.1.26.1 3.1.2.6.1 4.1.2.6.1 5.1.2.6.1 6.1.3.2
for towers 2.1.3.2 3.1.3.2 4.1.3.2 5.1.3.2 6.1.3.2
H
Hanger 2.144.1 3.145.1 4.1.4.3.1 - -
for chairs - 3.1.46.2 41442 - -
testing - 3.14.6.5 41445 - -
Haul rope (see Wire Rope or
Fiber Rope) 2.14.1 3.14.1 414.1 5.14.1 6.14.1
Haul rope grounding 2.2.1.6.3 3.2.16.3 42.1.6.3 5.2.1.6.3 6.2.1.6.3
Hazardous operating
conditions 2.3.2.5.5 3.3.2.5.5 43255 5.3.25.5 6.3.2.5.5
I
Illumination, for night lighting 2.2.2.1 3221 4221 5.2.2.1 6.2.2.1
Inspection
acceptance 2.1.1.12 31 4.1.1.12 S.1.1.11 6.1.1.11
daily preoperational 2.3.24.2 3.3.24.2 43242 5.3.24.2 6.3.2.4.2
general 2.3.4.1 3341 434.1 5.34.1 6.3.4
track cable 742 742 - - -
wire rope 74.1 7.4.1 74.1 74.1 7.4.1
Intermediate stations - 3.1.1.9 4.1.19 - -
attendants at - 3.3.2.21 4322 - -
Intermediate structures 2.1.14.6 3.1.147 - - -
Internal combustion engine
exhaust systems 2.1.1.8.2 3.1.1.8.2 4.1.182 5.1.18.2 6.1.1.8.2
fucl storage 2.1.1.8.1 3.1.1.8.1 4.1.1.8.1 5.1.1.8.1 6.1.1.8.1
gear shifts 2.1.1.8.3 3.1.1.8.3 4.1.1.8.3 5.1.1.8.3 6.1.1.8.3
Interpretation of standard 1.2.5 1.2.5 1.2.5 1.2.5 1.2.5
L
Lighting
emergency 2224 3224 4224 5224 6.2.2.4
night 222 322 422 522 6.2.2
Lightning protection 2.2.1.6.4 3.2.1.64 4.2.1.6.4 5.2.1.64 6.2.1.6.4
Loading areas 2.1.19 3.1.1.9, 4.1.1.9, 5.1.1.9 6.1.1.9
3.1.19.1 4.1.19.1
Loading interval - 3115 41.1.5 5.1.1.5 6.1.1.5
multiple passenger carriers - - - 5.1.1.5.2 -
single passenger carriers - - - 5.1.15.1 -
Location, requirements for 2.1.1.2 3112 41.1.2 51122 6.1.1.2
Log books
maintenance log 2.35.3 3353 4353 5353 6.3.5.2
operational log 2.3.5.1 3.3.5.1 4.35.1 5.3.5.1 6.3.5.1
wire rope and cable log 2.35.2 3.35.2 4352 5.3.5.2 -
M
Machinery, location of 2.1.2.6 3.1.2.6 4126 5.1.26 6.1.2.6
housed 2.1.2.6.3 3.1.26.3 4.1.26.3 5.1.2.6.3 6.1.2.6.3
not housed 2.1.2.6.2 3.1.26.2 4.1.2.6.2 5.1.26.2 6.1.2.6.2
Maintenance
log 2.3.5.3 3353 4.35.3 5.3.5.3 6.3.5.2
manual 2.16.2 316.2 4.1.6.2 5.1.6.2 6.1.6.2
schedule and requirements 2.3.3 333 4.3.3.1 5.3.3.1 6.3.3.1
Manuals
maintenance 2.1.6.2 3.16.2 4.1.6.2 5.1.6.2 6.1.6.2
operationai 2.1.6.1 3.1.6.1 4.1.6.1 5161 6.1.6.1
Motors 21.2.11 31210 41211 51211 6.1.2.1.1
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Reversible Detachable
Aerial Grip Aerial Fixed Grip Surface
Subject Tramways Lifts Aerial Lifts Lifts Tows
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Reversible Detachable
Aerial Grip Aerial Fixed Grip - Surface
Subject Tramways Lifts Aerial Lifts Lifts Tows
Retractable towing outfits - - - 51434 -
Rigid mounted carriages 2.1.2.8.1, 3.1.2.8.1, 4.1.2.8.1 5.1.2.8.1 6.1.2.8
2.1.2.8.2 3.1.2.8.2 !
Rollers (see Sheaves)
definition 1.49.2 149.2 14922 1492 1.4.9.2
Rope (sce Wire Rope or
Fiber Rope)
path of (see Path of Rope)
Rope-catching devices 2.1.3.3.2 3.1.3.32 4.1.33.2 5.1.33.2 -
Rope grips (see Grips)
Rope grippers - - - - 6.1.4.2.1
Rope height adjustment 2.1.14.7 31.143 4.1.14.3 5.1.14.2 -
S
Saddles 2.1.1.4.3, 3.1.14.4, - - -
2.1.34 3.1.34
definition 148 148 - - -
Safety
maintenance personnel 2.1.1.13 3.1.1.13 4.1.1.13 5.1.1.12 6.1.1.12
personnel 2.3 331 4.3 5.3.1 6.3.1
Safety pates
definition - 1.4.10 14.10 14.10 1.4.10
requirements for - 3.1.2.11.2 412112 S5.1.2.11.2 6.1.2.11.
SCR (see Electrical)
Shafting 2.1.23 3.1.23 4123 5.1.2.3 6.1.2.3
Sheaves
counterweight
definition 1.4.9.4 1.49.4 1.4.9.4 1.4.9.4 1.4.9.4
digmeter 2.1.2.7.3 3.1.2.7.3 4.1.2.7.3 5.1.2.7.3 6.1.2.7.4
detimition 1.49 1.49 149 149 149
drive
coctticient ot friction 2.1.2.7.2 31.2.7.2 41.2.72 S5127.2 6.1.2.7.2
diameter 21272 3.1.2.72 41272 $.1.2.7.2 6.1.2.7.2
6.1.2.7.3
genceral 2.1.2.7.1 3.1.2.7.1 4.1.2.7.1 5.1.2.7.1 6.1.2.7.1
retention 2.1.2.7.2 3.1.2.7.2 4.1.2.7.2 5.1.2.7.2 6.1.2.7.2
6.1.2.7.3
guide 21274 3.1.2.74 41274 51274 6.1.2.7.5
linc 2.1.2.74 3.1.2.74 4.1.2.74 5.1.2.74 6.1.2.7.5
combination 2.1.3.3.3 3.1.3.3.3 4.1.3.3.3 5.1.3.3.3 -
design 2.1.33.2 3.1.3.32 4.1.3.3.2 5.1.3.3.2 -
diameter 2.1.33 3.1.33 4.1.3.3 5.1.3.3 6.1.3.3
load 2.1.3.3.1 3.1.3.3.1 4.1.3.3.1 5.1.3.3.1 .
minimum load 21.3.33 31333 4.1.3.33 $.1.333 -
special - - - 5.1.3.34 -
return rope - - - - 6.1.3.3
tension
floating - - 4.1.28.2 5.1.2.8.2 6.1.2.8
rigid 2.1.2.8.1 3.1.2.8.1 4.1.2.8.1 5.1.2.8.1 6.1.2.8
terminal (sce Sheaves,
drive or tension)
bull wheel. definition 1.4.9.3.2 1.49.3.2 1.49.3.2 14932 -
detlection, definition 1.49.3.1 1.4.9.3.1 1.4.9.3.1 1.4.9.3.1 -~
Signs
general 2.1.1.10 3.1.1.10 4.1.1.10 5.1.1.10 6.1.1.10
night operation of 2.1.1.10 3.1.1.10 4.1.1.10 S.1.1.10 6.1.1.10
Ski up guards - 3.1.3.2.1 4.1.3.2.1 - -
Ski track gradient ~ - - S.1.1.2.1 6.1.1.2.1
Ski track width - - - S.1.1.3.2 6.1.1.3.2
Socketing (see Wire Rope, end
connections, and Testing of
Wire Rope)
Speed
controf o 21.24 3.1.2.4 41.24 5.1.2 6.1.2.4
line or carrer 21082 3.1.1.5 41.1.5 SH1s 6.1.1.5.2,
6.1.1.5.3
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Reversible Detachable
Aerial Grip Aerial Fixed Grip Surface
Subject Tramways Lifts Aerial Lifts Lifts Tows

Speed reducers 2122 3.1.2.2 4122 5.1.2.2 6.1.2.2

Spiraling of rope - - - - 6.14.1.2

Splices
counterweight ropes 7.3.1.2 7312 7.3.1.2 7.3.1.2 7.31.2
emergency repairs 74.1.2 7412 7412 74.1.2 7.4.1.2
haul ropes 7.3.1.1 7.3.1.1 7.3.1.1 7.3.1.1 7.3.1.1
track cables 7.3.13 7.3.1.3 7.3.1.3 7.3.1.3 7.3.1.3

Standby power 2.1.2.1.2 31.21.2 41.2.1.2 5.1.2.1.2 6.1.2.1.2

Stations (see Operating Personnel)

Stop devices . :
automatic 2.1.2.11.2 3.1.2.11.2 4.1.2.11. 51.2.11.2 6.1.2.11.2
general 2.1.2.11 31.2.11 4.1.2.11 5.1.2.11 6.1.2.11
manual 2.1.2.11.1 3.1.2.11.1 4.1.2.11. §.1.2.11.1 6.1.2.11.1

Stops 1.4.20 1.4.20 1.4.20 1.4.20 1.4.20

Stop switches
bypass circuit 22.1.74 321.74 42174 5.2.1.74 6.2.1.74
circuitry 2.2.1.7.3 32.1.73 421.7.3 §.2.1.7.3 6.2.1.7.3
emergency stop circuit 221.7.1 3.21.7.1 4.21.7.1 521.7.1 6.2.1.7.1
normal stop circuit 2.2.1.7.2 32.1.7.2 421.7.2 52.1.7.2 6.2.1.7.2

Strand (see Wire Rope)

Structures, design of 2.1.16, 3.1.1.6, 4.1.1.6, 5.1.1.6, 6.1.1.6,

2.1.1.6.1 3.1.1.6.1 4.1.16.1 5.1.1.6.1 6.1.1.6.1

Survey, as-built 2.1.1.12 3.1.1.12 41.1.12 S.1.1.11 -

T
Takeup devices (sce Tensioning
Devices or Counterweight, system)
Tensioning devices 2.1.29 3.1.29 41.29 5.1.29 6.1.2.9
Tension sheave carriages
floating - - 41282 5.1.2.8.2 6.1.2.8
rigid mounted 2.1.2.8.1 3.1.28.1 4.1.28.1 5.1.2.8.1 6.1.2.8
Termination of daily operations 23257 33257 43257 5.3.256 6.3.2.5.6
Testing
backstops - 3.1.2.5.3, 41253 - -
31254 41254

brakes 21253 3125 4125 - -

clectrical 2.2.1 3.2.1 42.1 5.2.1 6.2.1

grips - - 41425, - -

4343

hanger - 3.146.5, 41445, - -
3.343 4344

new or relocated tramway

(see Acceptance Tests)

wire rope 7.2.1 7.21 7.2.1 7.2.1 7.2.1

Testing of wirc rope
diameter 7.2.1.2 7.2.1.2 7.2.1.2 7.2.1.2 7.2.1.2
ductility tests 7.2.1.5.3 7.2.1.5.3 7.2.1.5.3 7.2.1.5.3 7.2.1.5.3
procedures 7.2.1 7.2.1 7.2.1 7.2.1 7.2.1
rejects 7.2.3.1 7.2.3.1 7.2.3.1 7.2.3.1 7.2.3.1
reports 7.2.2 7.2.2 7.2.2 722 7.22
retests 7.23.2 7.2.3.2 7.2.3.2 7.2.3.2 7232
sampling 7.2.1.1 7.2.1.1 7.2.1.1 7.2.1.1 7.2.1.1
socketing and proof test

requirements 7.3.24 7324 7.3.2.4 7.3.24 7.324
tensile tests 7.2.14 7.2.14 7.2.14 7.2.14 7.2.14
torsion tests 7215 7215 7.2.1.5 7215 7.2.1.8
track strand 7.2.2.2 7222 7222 7.2.2.2 7.2.2.2
ultimate-strength tests 7.2.1.3 7.21.3 7.2.1.3 7.21.3 7213

Towers
general 2.1.3.1 3.1.3.1 4.1.3.1 5.1.3.1 6.1.3.1
guards 2.1.3.2 3.1.3.2 4.1.3.2 5.1.32 6.1.3.2
height adjustment - 3.1.143 41.143 51.14.2 -
ladders for 2.1.3.1 3.1.3.1 4131 5.1.3.1
numbering of 2.1.3.1 3.1.3.1 4.1.31 5.1.3.1

- - - - 6.1.4.2.1

Tow grippers




INDEX

Reversible Detachable
Aerial Grip Aerial Fixed Grip ’ Surface
Subject Tramways Lifts Aerial Lifts ‘Lifts Tows
Towing handles - - - - 6.1.4.2.2
Track cable 2.14.2 3.14.2, - - -
74.2 74.2
factor of safety for 2.14.2.1 31421 - - -
installation 2.14.2.2 3.14.22 - - -
Track width clearing - - - 5.1.1.3.1 .1.3.1
Track width, ski - - - 5.1.1.3.2 .1.3.2
Tramway types
definitions 144.1 1442.1 14422 1443 1444
other classifications of 1.2.1 1.2.1 1.2.1 1.2.1 1.2.1
U
Unloading areas 2.1.19 3.1.19 4.1.19 1.9 1.9
3.1.19.2 4.1.19.2
w
Weight, passenger 2.1.1.1 3.1.1.1 4.1.1.1 1.1 1.1
Wheels (see Sheaves, line)
Width
of clearing 2.1.1.3 3.1.1.3 4.1.13 5.1.1.3 6.1.1.3
of ski track - - - 5.1.1.3.2 6.1.1.3.2
Winches, counterweight - 3.1.29.3 41293 5.1.29.3 6.1.2.9.4
Wind gages 2.3.255 3.3.25.5 43255 - -
Wire rope
brecaking strengths 7.1.3 7.1.3 7.1.3 7.1.3 7.1.3
counterweight 2.1.29.2 3.1.29.2 4.1.29.2 5.1.29.2 6.1.2.9.1
diameter tolerances 7.1.2 7.1.2 71.2 7.1.2 7.1.2
end connections 7.3.2 7.3.2 732 732 7.3.2
counterweight rope 7.3.2.2 7.3.2.2 7322 7.3.22 7.3.2.2
haul rope 7.3.2.1 7.3.2.1 7.3.2.1 7.3.2.1 7.3.2.1
track cable 7.3.2.3 7.3.2.3 7.3.2.3 7.3.2.3 7.3.2.3
factor of safety for 214001 304000 4.14.1.1 5.1.4.1.1 6.1.4.1.1
ispection 7.4.1 7.4.1 7.4.1 7.4.1 7.4.1
log 2,352 3.3.5.2 4352 5.3.5.2 -
maintenance of 74.1 74.1 74.1 7.4.1 7.4.1
replacement of 74.0.1 74.1.1 74.1.1 7.4.1.1 74.1.1
specifications for 7.1.1 7.1.1 7.1.1 7.1.1 7.1.1
splices
counterweight rope 7.3.1.2 7.3.1.2 7.3.1.2 7.3.1.2 7.3.1.2
emergency 7.4.1.2 74.1.2 74.1.2 74.1.2 7.4.1.2
haul rope 7.3.1.1 7.3.1.1 7.3.1.1 7.3.1.1 7.3.1.1
track cable 7.3.1.3 7.3.1.3 7.3.1.3 7.3.1.3 7.3.1.3
tests of 7.2.1 7.2.1 7.2.1 7.2.1 7.2.1
torsion requircments 7.1.4 7.1.4 7.1.4 7.1.4 7.1.4
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American National Standards

The standard in this booklet is one of more than 10,000 standards approved
to date by the American National Standards Institute.

The Standards Institute provides the machinery for creating voluntary stan-
dards. It serves to eliminate duplication of standards 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 orga-
nizations, and governmental agencies. The completed standards are used
widely by industry and commerce and often by municipal, state, and 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 as company members.

The American National Standards Institute is the United States member of
the International Organization for Standardization (ISQ) and the Interna-
tional Electrotechnical Commission (1EC). Through these channels U.S. stan-
dards interests make their positions felt on the international level. American
National Standards are on file in the libraries of the national standards bodies
of more than 60 countries.

American National Standards Institute, Inc
1430 Broadway
New York, N.Y. 10018
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1979 GENERAL SESSION OF SENATE
February 16, 1979

SENATE BILL, #146 - DISK #184

Senate Bill #146.

Senate Bill #146, Inherent Risks of Skiing by
Senator Finlinson and others. The report, Mr.
President, your Committee on Business, Labor, and
Economic Development which was referred Senate
Bill #1146, Inherent Risks of Skiing by Senartor
Finlinson and others, has carefully considered the
Bill and reports the same out favorably.
Respectfully, Senator Arnold Christensen,
Committee Chairman.

I move the adoption nf Cocmmittee Report.

You heard the motion to adopt the Committee
Report. Discussion. All in favor of the motion
say aye.

Aye.

Oppose, no. Motion carries the Bill before us.
Senator Finlinson.

Mr. President, if you would turn, and have the
rest turn to page two on line seven, there is an
amendment that needs to be made. On page two,
line seven, just before the word "1lift" you add
the two words "impact with." So the sentence
would, the line would then read "growth, rocks,
stumps, impact with 1lift towers, and other
structures, etc."

Question on the Finlinson amendment?
Mr. President, what is the meaning of this?
It means if you bumped into it, that's an impact:.

If you are skiing down the hill and run into it,
that's an impact, I think we say. That's on line
seven, page two, after the word "stumps" add the
two words "impact with." 1Is that correct?

Yes, but it is after the comma and before the word

“lift"you put "impact with," so we are then talking
about impact with 1lift towers and other
structures.



President:

Group:

President:

Finlinson:

Discussion on that amendment. All in_favor of the
amendment say aye.

Aye.

Opposed, no. The motion carries. Is there
further discussion on Senate Bill #1462

Yea, I better take just a minute. It is really
such a good Bill that maybe I ought to do that.
The ski industry of the state of Utah is a fairly
significant and important industry and adds a 1ot
to the economy of the state. We have found in the
ski industry, and I want you to know that I
represent an area that includes four of the finest
ski resorts in the state, which include Brighton,
Solitude, as well as Alta and: Snowbird, that with
the involvement of the rise of litigation, that
ski operators in the areas that are operating ski
areas have found an " increasing problem wit

product liability or liability insurance for their
areas. It is now a fact that 4% of the cost of
the ticket that you buy for your ski ticket and
your ski pass now goes into the rise to meet the
cost of liability insurance. There..are only two
companies now in the state of Utah that offer
liability insurance for ski operators.

In Vermont, a few years ago, an individual who was
a new beginning skier, went up the 1lift with a
companion who was a 1little better skier, and on
the way down, on one of the trails, he got the tip
of his ski caught in some brush or a twig or
something and caused him to fall, and he fell and
hit his head and he ended up suing the operator
for failing to keep the twigs out of his way, I

yet ¢ ﬁ«;r

guess, and the rantfest was that ultimately <the
Court in the State of Vermont awarded to him a
jury verdict of 1.5 million dollars.

As a result of this kind of potential risk, which
is really intensified here in the state of Utah
because we don't have the opportunity to groom our
trails, because of the terrain, in the manner that
a lot of the resorts do back East, and because of
that, that has created potential problems for our
ski areas. So as a result, many of the ski area
states, that have ski resorts, have moved in a
position of modifying and clarifying in their law
that the ski area is responsible for injuries that
come from the inherent risks of skiing. Those
people then who are injured from the inherent

2



President:

risks would not be able to maintain an action or a
claim if that is, in fact, where the injury was
caused from. This kind of law ‘does not prohibit
the individual from belng successful or
successfully bringing a claim against the operator
if the operator was, in fact, negligent or there
were some other reasons for the action. That is
the basic thrust of what Senate Bill #146 does.

I just got a card here and I am going to have to
summarize first, Senator Asay, before you get up.
It does say that the skier is responsible for the
inherent risks of skiing and we define "inherent
risks of skiing" as those items or conditions that
are related, that the skier would encounter on the
way down the “hill as he is skiing down the hill,
those are items that we say have become his
responsibility. We 1indicate still that the
operator has the responsibility to notify the
skier of the 1limitations and he has a
responsibility to post those properly. He has the
responsibility to operate his ski area in a non-
negligent manner.

We have two other problems that this Bill deals
with, and that is the requirement that if a person
intends to bring a claim against the ski operator,
that he should give notice to the ski operator of
his intent to sue. This 90-day notice requirement
is very similar to the 90-day notice requirement
that we have on the books now in relationship to
bringing a case against a governmental entity.
That 90-day notice is an important feature. In
many of our ski resorts the employees that work in
that area only will work for a season and then
they move on and it is sometimes very difficult to
find those people. That is the reason that we
have included a notice requirement.

We also have a statute of limitation on here that
would indicate that after a two-year period, from
the date of the occurrence of the injury, then
that is the date that we draw the line and from
that day after the two years then the person would
be barred. This would be attached to the statute
of 1limitations that we have in many other
different areas in the law. That is the basic
thrust of Senate Bill #146.

Senator Asay.



Asay:

Mr. President, I hesitate to stand here and debate
a bill with my majority leader, knowing that he
can cut‘me down one way or another but ... . I
feel a real sense of responsibility to you, my

. colleagues, to bring the other side of this issue

to you as you have done to me on so many of the
different bills that have come before us.

Senator Finlinson makes this Bill look like it is
just a simple bill and we ought to just let it
slip through. This is the kind of 1legislation
that I call a sneaky legislation, not any
reflection towards the sponsor, but that there is
nothing on the books pertaining to it. There is
nothing in the Code now, and with most of the
bills we vote for, why we feel some safeguard in
that there is something on the books now, but this
is brand new legislation, nothing to refer to. So
I feel that, so that you can, so as you would
really feel you ought to pertaining to the people
that you represent, that I need to bring now, to
your attention, what this Bill really consists of
and I consider it, this is what I consider special
legislation or special interest legislation for a
very small minority of the people of-the state of
Utah, namely the ski resorts. So let me read a
little from the title and I won't read the whole
Bill, well it's very short, just so that you get
the idea that it is overwhelmingly in favor of the
ski operator and nothing in favor of the skier. I
just feel very strongly on that point.

Okay, "an act relating to the sport of skiing,
recognizing the- inherent risks involved in that
sport, declaring that any person engaging in that
sport shall be precluded from making any claim
against or recovering from any ski area operator
for injury resulting from risks inherent in that
sport." Okay, you see that part of the title is
completely in favor of the ski operator.

Let's go on down. "It is the'purpose . . ." I am
reading from line 26 of page one. "It is the

- purpose of this act, therefore, to clarify the law

in relating to ski 1njuries and the risks inherent
in that sport, to establish as a matter of law
that certain risks are inherent in that sport and
to provide that as_a "matter of public policy, no
person engaged -in that sport shall recover from a
ski operator for injuries resulting from those
inherent risks."



Now, let's go to the inherent risks and this is
the thing that really throws you “because you
recognize that when you go skiing, why there are
certain risks involved. Some years ago I took my
only son skiing for the first time, he was about
16 years old, and he wanted to go skiing and so he
said, "Dad, let's go." I said, "well, we don't
have any skis." And he said, "well, I know where
we can rent some." Anyway to make a long story
short, we went skiing and he brought his dad home
with a couple of broken legs. Well, I recognized
inherent risks of skiing and there was no thought
in my mind to sue the ski operator for my
negligence and my bad judgment in going skiing for
the first time without any lesson or anything.
But now look what it left of the inherent risks to
skiing in favor of the ski operator. This is at
the top of page two, "inherent risks to skiing
means those dangers or conditions which are an
integral part of ‘the sport of skiing, . . ."
Okay, if we stop there why everything would have
been fine, but it goes on, ". . .including, but
not limited to . . ." In other words, the list

can go on, there is just no end to it, " . . .
changing weather conditions . . ." No problem
there, that was actually what caused my problenm,
but you can call that an act of god, " . . .

changing weather conditions . . .," no problem, ".
. . variations or steepness in terrain , . .," no
problem there, " . . . snow or ice conditions,
surface or subsurface conditions, such as bare
spots . . .." Now I think there could be some
liability there, if you got to the top of the ski
lift and there was a bare spot there and in
getting off the 1lift and down to where the snow
starts, why you keeled over a few times, I think
that the ski area operator ought to have some
liability that there is no bare spots in getting
from the lift to where the slope starts. Okay,
", . . forest grove . . .," no problem, ". . .
rocks, stumps, lift towers . . .," okay, he has
amended that to include, " . . . impact with lift
towers and other structures and their components,
collision with other skiers and the skier's
failure to ski within his own ability . . .," and
so on, it goes on and on, but everything in favor
now of the ski operator.

Then down on line 19 in the middle of page two,
section three, '"notwithstanding anything in
Section 78-27-37 to the contrary, no skier shall
make any claim against or recover from any ski

5
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President:

Jeffs:

operator for injury resulting from any of the
inherent risks of skiing." In other Wwords, there
is no way that you could bring suit against a ski
operator. So I am saying they don't even need any
insurance if this Bill passes. That is their
insurance because their . —~ it 1is just open.
Let me read you in contrast to what the state of
Washington has in their cCode. "Because of the
inherent risks in the sport of skiing, all persons
using the ski hill shall exercise reasonable care
for their own safety." You see, it is kind of
half way, reasonable care for their own safety.
"However, the primary duty shall be on the person
skiing down hill to avoid any collision with any
person or object below him or her." Okay, that is
understandable, that its the primary duty of the
person who is skiing. Okay,. subsection six of
this section, "notwithstanding any person skiing
on other than improved trails or slopes within the
area, shall be responsible for any injuries or
losses resulting from his or her actions." This
is saying that if you don't stick to the
designated trails and slopes, if you go off on
your own somewhere, that you are entirely held
responsible, but as long as you do stick to the
reqular slopes, why you have some protection.
This is the protection that Washington gives to
their skiers.

"Every tramway, ski lift or commercial ski mobile
operator shall maintain liability insurance of not
less than $100,000 per person per accident, and of
not less than $200,000 per accident." So what I
am saying here if we pass a special interest
legislation for the ski operators, then when will
we ‘pass such legislation for the amusement parks
and for the swimming pools and on and on. There
is no end to it, you see. It just is not a Bill
concerned with the health, education, and welfare
of the people of Utah. 1Its a Bill concerned with
the profit of the ski operators in the state of
Utah, and that's as I see it just pure and simple
and so I urge you to vote against this kind of
legislation.

Mr. President.
Senator Jeffs.
I am a skier, all my children are skiers, I love
to ski and. basically I agree with the purpose of
this statute, and I have told that to the ski
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operators. There comes a time when you feel like
maybe there is a little over-reaching. I don't
think it is inappropriate, as the first part of
this Bill does, to have a statutory provision so
the courts will not misunderstand that it says,
"that a skier assumes the normal risks of skiing."
That should be implicit in the law. I would be
surprised if our Utah Supreme Court wouldn't rule
that. What is of concern to the ski operators is.
that there has been a New Hampshire case where
that Court imposed 1liability in a surprising
situation. I don't blame them for wanting to say,
well, at least let's get a statute so that won't
happen here. So that I support basically the
premise of the Bill. But there are two things
that I think are over-reaching.

The first one, is section five where you are
required to give them notice 90 days after the
accident. It is entirely possible that somebody
would be hospitalized during that 90-day period
and by the 1language of that section, it
specifically provides that if you fail to bring,
give the notice, the ski operator notice 90 days
after the occurrence, you are through. You have
no claim. So we really have a 90-day statute of
limitations, so that I would move this body to
merely remove section five, subsection one, from
the Bill to accomplish that.

Now the other one, and I will speak to that too,
is section two, and that is the two-year statute
of limitations. The problem with this one is
this, generally speaking under Utah 1law,
historically we have had a four-year statute of
limitation for these kinds of claims. What we
have been doing is piece mealing a 1little bit,
changing so that people have to learn that if you
are going to sue a doctor it is different than it
is for the others, if you are going to sue now a
ski lift operators, it's different. We are going
to get to the point where a man is going to have

¢ to censole=%he lawyer before he even thinks about

what to do, because it will be too late. It is
going to be all over. My motion would be to
remove all of section five from the Bill.

You heard the motion to remove section five from
the Bill. Discussion of that amendment.

Mr. President?



President:

Finlinson:

2SS

Finlinson:

Yes.

I don't ‘think it is fair for Senator Deaw not
to allow me to have the microphone.

He was trying to take it away from him.

In defense of the Bill the way it is on a 90-day
notice requirement, I would like to first of all
remind this body that we use this 90-day notice
requirement in a number of other categories. We
use it in inter-governmental immunity sections,
and any time you wish, you have been injured or
harmed by a city or municipality or even the
state, and you intend to bring action, you are
required to give them that 90-day notice
requirement. We use that. same 90-day notice
requirement in relationship to the other, uh, in
malpractice with doctors it is required to give
that notice provision. So we have used the 90-day
notice requirement before. The reason why it is
especially meaningful in this area again, as I
mentioned before, is the need to be able to find
out, as the ski operator, who of your employees
were involved in the particular action. By the
end of the summer or within that 90-day period
they are gone, and if you don't have that notice
you may not be able to get the valid information.
I don't know whether he wanted to divide his
motion and perhaps that, I have got a good speech
on number two and maybe the best thing to do is
take it all at once and let it go wherever it is
going to fall.

With the statute of 1limitation problem, in the
books now we have a statute of limitation of one
year if you are going to sue the entities as far
as the governmental immunities. What we are
trying to do with the statute of limitation is cut
off the long tails, that's a term in the insurance
industry, of potential liability risks coming in.
The longer that period is the harder it is for the
industry to determine the rate process for the

-liability insurance and by having an identifiable

period of time you will be able to calculate on an
actuarial basis the claims that will probabli be
submitted and charge a fair premium. The longer
that tail is, the longer that period is, the
higher the premium has to be charged and the more
the skier has to pay as he goes out to buy his
pass in order to ski. I think the two year period
is reasonable because when the ski industry

8
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Jeffs:

President:
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Jeffs:
President:
Jeffs:
President:

Carling:

President:

Kimball:

accidents are pretty identifiable when they
happen. You know that they have happened and you
ought to be able to make up your mind within the
two-year time frame whether you are going to sue Dean
or not sue. So I would resist the é@wsd amendment

to strike out the provisions of section five.

Senator Jeffs did you intend to amend the title
also?

Yes.
In your motion.
Yes. If I may close argument, if I can on that.

I think that others want to speak, I just want to
eheek out the title so we go on your memory and we
don't have to go do it again.

Would you want to say what you want to, I think
you have to wipe out quite a bit of the title.

Yes, to make the motion you would have to strike
on the center of line 13 after the colon . . .

Take the colon out and put a period and strike the
rest.

Take the colon out, put a period, and strike the
rest of the title.

That's part of your motion, okay. Now, Senator
Carling.

Mr. President, Senator Waddingham just looked at
me and looked at the clock and I say amen with To
what Segg%or Finlinson said, I think there is a
real to leave this legislation as it is and
I am not going to say anything further. I think

that it needs to leave [ iypaudib\e .
* 7

February 16, 1979
SENATE BILI, #146 — DISK #185
Any further discussion Senator Kimball.
Senator Finlinson in his resistance to that

amendment, because I feel his explanation is
adequate.
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President:

Secretary:

Asay:

Discussion on the amendment. Senator”Asay.

\.q\)ﬂuq,q e he Re_
Let me read the Xme again and see how strong it

is and—incidental—refenped-to. It says, "any
claim against a ski area operator arising out of
any injury to a skier shall be forever barred,
unless that ski area operator is notified of that
injury within 90 days." That is strong language
in favor of the ski area operators.

Senator Jeffs.

Yes, I do need to respond to two things that
Senator Finlinson said. He said there is a 90-day
provision with regard to cities, and that used to
be true, but caused so much.trouble we amended
that in the statute and it is now one year. As to
the notice in the medical malpractice cases, that
is a notice that you have to give before you
commence your suit but it 1is not one like this.
This one if you fail to give the notice
immediately after the injury, you don't have a
claim. In that one you have to give notice before
you start your lawsuit, so it's the opposite end
of the statute of limitations and that one is a 60
day and we have a bill coming through the
legislature to try and correct the problems that
are being created by that one.

Further discussion on the Jeffs' amendment. I'll
call for the question. All in favor of the Jeffs!'
amendment say aye.

Aye.

Opposed, no.

No.

Motion fails.

eOS52¢88 on the Bi11.

Question¥ called for on Senate Bill #146. Oon
second reading the endy question is, shall it be
read a third time. Rolk call vote.

Asay.)

Tovewa)
No. See

-QDK.QO*&‘
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Secretary:

Bang%ﬁer:
Secretary:
Secretary:
Secretary:
Black:
Secretary:
Secretary:
Bullen:
Secretary:
Barton:
Secretary:
Carling:
Secretary:
Cornaby:
Secretary:
Farley:
Secretary:
Finlinson:
Secretary:
Jeffs:
Secretary:
Jensen:

Secretary:

Bangeﬁér.
Yes.
Barlow.
Not here.
Barton.
Not here.
Black.
Aye.
Bowen.
Bullen.
Aye.
Barton.
Aye.
carling.
Aye.
Christensen.
Aye.
Farley.
Aye.
Finlinson.
Aye.
Halverson.
Aye.
Jensen.
Aye.

Jones.

Cornaby.

Jeffs.

Kimball.
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Kimball: Aye.
Secretary: Matheson.
Matheson: Aye.
Secretary: Pace.

Pace: Aye.
Secretary: Pugh.

Pugh: Aye.
Secretary: R:hstrum. Sandb:;g.
Sandburg: Aye.
Secretary: Snow.

Snow: Aye.
Secretary: Sowers.
Sowers: Aye.
Secretary: Swan.

Swan: Aye.
Secretary: Waddingham.
Waddingham: Aye.
Secretary: Wayment.
Wayment: Aye.
Secretary: Mr. President.
President: Aye.
Secretary: Bangé?er.
Bangéfer: Aye.
President: Senate Bill #146 on a second reading calendar

receives 23 aye votes, 1 nay vote, with 5 being
absent, receives a constitutional majority and
placed along the third reading calendar.
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President:

Jeffs:

February 19, 1979

SENATE BILL #146 — DISK #187
e o o #146.

Senate Bill #1146, Inherent Risks of Skiing by
Senator Finlinson and others. .

Mr. President.
Yes, Senator Finlinson.

The main thrust of Senate Bill #1146 is to, I
think, clarify the Utah laws so that the skier
assumes the responsibility for the inherent risks
of skiing. To be his responsibility once he is at
the top of the hill basically to make sure that he
gets down to the bottom safely. The ski areas
still have that responsibility for making sure
that he is able to get to the top of the hill
safely and to make sure that they don't operate in
a negligent manner. What we are trying to say is
that when an individual has an accident on the
hill as a result of his own fall, or his not being
able to cope with the weather conditions, the ski
conditions, or the fact that he loses control and
collides with a 1lift tower, that he has to assune
that responsibility. As I mentioned earlier, this
kind of legislation has been introduced now in
most skiing states. It has the full support of
the U.S. Ski Association, which represents the
general skiing public and so it is supported Ly
the skiing public and again I would urge its
favorable consideration.

Senator Jeffs.

Yes, Mr. President. I expressed to this body ny
concern the other day about section five,
subsection one and two, namely that I expressed my
support for the basic language of the Bill, namely
that the skier should assume responsibility for
his own carelessness on the hill. Let me point
out to you, however that in section 5.1 this Bill
goes beyond that. It says "any claim against—a
ski area operator arising out of any injury to the
skier shall forever be barred unless he files a
claim within 90 .days." I think that is over-
reaching and that we ought not to do that. While
I am willing to allow the two year statute of
limitations over in sub. two, I think we ought not

13



President:

Jones:

to require the 90-day notice becauge that will
wipe too many out, but in addition to that I think
the ski* operators are in a position to protect
thenmselves, you remember that Senator Finlinson
indicated that the reason for -the 90 days last
time was that we had a need, they had a need as
operators because they have seasonal employees, to
have employees available to testify. That can
easily be solved by the operators merely having
instructions to their own employees that when
there is an accident they are to report their name
and the date of the thing and their address. They
don't need to have that problem because they can
solve it that way, so that I ‘would move that we
remove subsection one, which is the 90-day
provision and we bracket out, on line 28 of page
2, after the number 5 all of the rest of the
language on that page and over on page 3 on line 2
bracket out the parenthesis 2, so that there would
be a two-year statute of limitations but we would
not have that onerous 90-day notice provision
where a man may be in the hospital.

I have had an experience of having a man in the
hospital, unable to communicate about his clain
and finding out after he got out of the hospital
he lost his rights.

You heard the motion by Senator Jeffs to'amend the
discussion on the amendment. Senator Jones.

Senator Jeffs, I should first declare a past
conflict of interest, because I have served until
about two years ago on the Board of Snowbird Ski
Resort. When I was invited to serve on that
board, which I felt very happy about because I
like skiing and my family likes skiing, it took me
about 3 or 4 months to decide that I would dare to
serve on that board since even the limited access
to the directors, the 1liability access, gave me
great pause because I have seen and I took some, I
had my attorney research the liability access and
there were so many liabilities sort of damocles
type of things hanging over a ski resort that I
felt very cautious. I finally, because I have so
many children and my wife and I both ski we
finally decided to run that risk. It is a tenuous
risk clear through to the board of directors.

I would speak to the body of the senators against
this because your saying that you would choose to
expand or at least to eliminate this cut-off of

14



liability. I think in the total picture in our
state, one of our major industries, “if you will,
is skiing, resorts and skiing.: I sat on that
board for several years, in my experience the
kinds of 1liability suits that were preferred
against Snowbird, and I don't speak for the whole
industry, but for against Snowbird, I felt
extremely uncomfortable about the kind of things
that they were being sued for. That is, I felt
that they were not fair.

I remember a case where a doctor, of all people,
came down and there were signs there, and he
turned right instead of left and fell into a creek
and was badly injured and he sued for a very large
amount of money because his earning power was high
and he said that there should have been a sign
right where he turned. Well, you can't have signs
all over the hill telling you to turn left instead
of right, there is a creek here and there is a
creek there.

So I feel that this is a good Bill, that it is
going to 1limit the 1liability and expand our
ability as a state to have a peculiarly
appropriate kind of industry to Utah that would co
better. I happen to know from sitting on the
board that the financial position of Snowbird
isn't what a lot of us might consider.. They are
not coining money, they are not making huge
profits. These are enormous expenditures. The
payback is a long time and one of the real dangers
in making this kind of an investment is this very
kind of liability, you never get sued for $100,000
it is always $1,000,000 or $2,000,000 or some
large amount of money it seems. I feel very
uncomfortable about trying to open more avenues to
sue ski resorts.

It does seem to me that 90 days is long enough for
a man to communicate or a woman to communicate,
Senator Frances Farley, it's long enough for a
woman to communicate to their attorney that they
think they have a claim and that all they would
have to do is file a notice that they have a
pending claim. I think that 90 days is adequate,
it is a real problem because the ski season is a
limited season and if something happens in the
middle of the season, January or February, these
young people that work there and who could be
witnesses very often are, they float around, they
drift a lot, I talked to them often and they are
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President:

Carling:

President:

Carling:

Jeffs:

President:
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not where you can locate them. It doesn't matter
if they give their name and address, “they go from
place to place, they very often, a lot of then
that I know don't have any contact with their
parents. So, it just seems to me that for all the
reasons that have been mentioned before and from
my personal experience from the liability point of
view and from the witness point of view, this Bill
is a good Bill and I would resist the amendment
motion.

Mr. President.

Senator Carling.

#<Mr. President, I agree with all Senator Jones has

indicated, Senator Jeffs indicated that <the
problem he sees with the sections they are all-
inclusive, I propose a substitute amendment and I
think if you accept this amendment its accepting
the philosophy of the Bill and going to just this
one area, I would move that on line 29 after the
line skier we insert the words, "from the inherent
risks of skiing," which limits any modification as
to notification to the acts as specifically
included in this one act that we are talking
about, as a substitute amendment in order to clear
up the question he is talking about.

Will you say that once again please.

.' o
Line 29, page 2, line 29 after the word skier on
page 2, line 29, "from the inherent risks of
skiing."
I would accept that.
You heard the motion, any further discussion?
Are you sure that is on page two?
No its not, its on page three, line 29.

take

President:

care of a bill.

Yes, the suggested amendmenf)is still before us,
with this . . .

Its the substitute, so this would be the
substitute is before us at the present time. 1If
the substitute passes, of course, take care

16
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Carling:

President:

Jones:
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Jones:

Carling:

Jeffs:

President:

of Jeffs.

Mr. President, I think to make -that complete we
have to do the same wording down in section 2,
subsection 2, over on page 3 after, on line 3
after the words here insert the same words.

I will accept that as part of my substitute
amendment. Thank you.

Is there further discussion? Senator Jones.

To the.TCarling amendment, Senator Carling the
thing'™n my personal experience is so hard to
determine and as they open the door here when you
say that that inherent risk is, what is the
inherent risk of skiing, in other words if you are
skiing down and there is not a sign there . .

Its defined in the Bill, that is what the whole
Bill is about.

Well, that's, I think this clause is intended to
cut off, is it not, a cut off clause, and you're
opening a door that allows the interpretation of
whether it 1is an inherent risk of skiing or
negligence of the ski resort operators, where they
didn't put »A~- an example there was no sign
here. You can't go over the entire hill,and put a
sign everywhere there is a cliff or a rock or a
tree and so when you say inherent skiing and he
skis down and hits a hole, a creek or something.

The whole purpose of the act is for the inherent
risks of skiing, in section one at the top of the
page defines inherent risks of skiing and so
that's why I think that if we are looking at this
Bill in a 90-day limitation we are looking at 90-
day limitation on inherent risks of skiing rather
than ordinary negligence, which would be the same
as anybody elses negligence.

Mr. President, if I may speak also on that, I
agree with what Senator Carling has said, and you
noticed when I said at first what I was concerned
about is that we ought not have the 90-day
limitation on the guy who gets dumped out of a
chair lift because of faulty equipment. That is
another type of area and this Bill does not treat
that so that I agree with the Carling amendment.

Is there further discussion on the Carling
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Finlinson:
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substitute amendment? Any other call for the
amendment, all in favor of the Carling amendment
say ayea.

Aye.

Opposed, no. Motion carried. Is there further
discussion on Senate Bill 146 as amended.

Mr. President.

Senator Asay.

Could I make a parting shot at this Bill?
If Senator Bowen will let you.

I was going to make a parting shot the other day
but I heard a train coming and I had to get out cf

the way. Senator Finlinson, could I ask you a
couple of questions on this Bill?

Certainly.

Thank you. I was just kidding about this train
bit.

I hope I got it going again today Senator.

Yea. I was just kidding about the trafh, it was
more like a ste Jroller. I couldn't believe that
I was the only d K¥aiNd vote on this Bill and it
just makes me feel kind of dumb, like I don't know
what is really going on. It seems so plain to me
and so I think maybe if I can just ask you a few
questions, why we can get this straightened out
and make it unanimous. Okay?

I have got Senator Jeffs convinced that it's a
good Bill now.

You have got Senator Carling as your engineer,
give me just a couple of questions here. Now I
can understand plain english alright, I don't have
any problem there, but it is this legal stuff that
really gets me in a bind, and so you need to help
me out with that.

In your summary the other day and I tried to pick
it up today and I didn't quite get the same thing,
but in your summary the other day it came over to
me that the need for this kind of legislation is
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Finlinson:

to protect the financial security of the people in
the state of Utah who are engaged in the skiing
industryt Is that about the main thrust of the
Bill, would you say?

Not really, you have a broad picture and the broad
picture is the ski industry is fairly important to
the state of Utah because it employs a tremendous
amount of people, it brings in a lot of tourists
that ski and spend dollars in the state of Utah
and it creates jobs for people that work. In
addition, we have to have those kinds of things in
order for the skiing public in the state of Utah,
which I participate in, we have to have thocse
kinds of resorts in order for us to ski, becausz
most of us don't have the stamina or not the
willingness to get to the top of the mountain
under our own power, so it is those kinds of broad
implications to us.

Now, in the operating of those ski resort areas,
they are now finding, as a lot of people are
finding in this country today, that 1liability
questions are causing a very increasing part of
the management costs that they have to meet and
one of the tremendous areas in skllng, they don't
have product liability like you would be faced if
you were a manufacturer, but you have the
increasing area of skiers filing claimg against
the resorts for injuries that they received while
they are skiing and this is the area that is
causing part of the problem and part of the
increasing costs of their liability insurance plus
their legal costs that they have in defending when
a claim is presented against themn.

What we are attempting to do is to say, very
simply, that the skier assumes the responsibility
basically for getting down the mountain under his
own power, we are not attempting to change that,
we are -just clarifying the law so that the skier
is responsible for those inherent risks of playing
this sport.: We are not trying to change the
ground rules as far as the other 1liability
questions. We are just clarifying the law to make
sure that the law says that the skier is
responsible for getting down the mountain under
his own power. That was the basic thrust of what
this Bill does. As we make that change that will
have a, hopefully a good impact on the kinds of
costs that are incurred in the liability insurance
that they have to go out and buy in order to make
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Finlinson:

Asay:

Finlinson:

Asay:

sure that they can operate their resort. That's
where the fiscal impact comes back td the benefit
of the 'ski resort. If they can include those
costs down then that will prevent or hopefully,
because we have a very competitive skiing market
within this state, that will keep those rates
down, the price that we have to pay when we go out
to buy a pass to get up the mountain, that wiil
help us in that area.

Okay, then I am still trying to see where the
people of the state will benefit from this Bill.
So you are indicating that there will be =a
substantial savings then because with these
inherent risks taken out of the liability, why the
insurance costs will be considerably less. I
haven't been skiing for a long while so I don't
know what a couple of passes, what does a monthly
pass at your favorite ski resort cost.

It's a heck of a lot of dollars, I think an all-
day pass, $12.00 for the tram, if you wanted to
ride on just the chairs, I think it is about $8.00
if you just ride on the chairs. I think the other
resorts are now pretty much in that same category.

Around $12.00 a day.

Well, that would be the high and that is the one
involved with the tram. The other would be $9.00
to $10.00. I want to indicate again, Senator
Asay, that our 1lift rate structure across the
state when you cq e to what you would be paying
if you were &k-a%gg'jat Sun Valley or over in
Colorado, they have longer lines and higher 1lift
prices. The skiing public is getting a pretty
good deal now, and this is a device that helps
maintain that they can continue to have a pretty
fair break.

Okay, so can we round that off at about say an
average of $10.00 for a daily pass?

You could probably do that, but it mnight be a
little bit high.

You indicated the other day that the cost c¢f
insurance is running about 4% so if you take 4% of
the $10.00 that is saving the skier about $.40.
If he goes, how often would the average skier go
skiing in a season. Not Fred Finlinson, but I
mean the average skier in the State of Utah. How
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Finlinson:

Asay:

Finlinson:

Asay:

Finlinson:

many times would he go skiing?

I don'ts know, it is pretty hard to say what an
average skier is, when I was a lot younger, I was
able to be up there three or four times a week.
We have some people that ski every week, sometinmes
three or four times a day. It is just a real nix,
I don't know that we have an average skier.

Well, I am trying to determine what the savings
would be to the average skier then in the State of
Utah if this Bill goes through, I am trying %o
make sure that it has some benefit for the people
of the state rather than just for the ski people.
I am just concerned about that. Has there been a
boycott of the skiers about the high rates that
the ski people are charging them and there is a
danger of loosing this industry if we don't pass
this Bill? 1Is this the problem?

No, the impact, Senator Asay, on the individual
skier and the ticket that he is going to get is
probably, for all intense purposes, fairly
insignificant, but when you 1look at the profit
structure of the area, the operator that has to
cover all 'of the costs that he has to do in order
to keep that lift running so people can get up,
then it becomes in the aggregate amount, the
amount that he has to go out and pay for, insurance
to cover against this potentiality that he might
get sued, it is significant then to his overall
profit structure. A lot of our resorts aren't
really in a very profitable structure and you have
year-round costs and you have revenues that come
in for five months, so being able to hold the line
on: the costs for the operator of the resort
becomes very critical and that is when this
becomes an integral element.

Okay, that brings it back to the fact then that,
and I recognize that the ski operator has a great
investmant there, after all he owns a mountain, I
suppose he owns it.

Well, no some of them do and some don't. A lot of
them they don't even own the land because it
belongs to the Forest Service and they have to get
down, and one of the reasons I think why we do
have a low rate structure, Senator Asay, in the
state of Utah is that a lot of our resorts are on
forest property and as a part of the rate-making
process, the operators have to have their rates
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Asay:

reviewed by .the Forest Service.

Okay, but it still comes back to this question
that I have that the Bill is actually to protect
the financial security of the ski operator, so
that, in other words, most businesses, when they
have increased overheads, and all, of insurance or
whatever, they merely pass that on to the consumer
and there is no real problem there, I am wondering
if there would be a boycott on the industry if the
skiers would quit going to the mountains to ski if
there was an increase in the rate. I don't sce
the real advantage to the public. But the real
danger that I see here, Senator Finlinson, and I
don't know why I can see it and -apparently no omne
else can, and that is that “this is brand new
legislation, there is just nothing like it on the
books anywhere and I had my intern search for two
days trying to find something in other states and
the only thing that he could even come close to
was the State of Washington, and it is so
different than what this proposal is that there is
hardly any comparison. It outlines that they do
have a responsibility and it outlines that they
have an amount to cover the skiers and whatnot,
but now we are trying to do away with that and so
the thing that I am really afraid of and I suppose
that I could declare a conflict of interest and
change my vote to aye with this thought in mind
that yesterday I talked to my brother-in-law who
is in the roofing business, and has been for
nearly 25 years. Hetten Roofing Company, a great
guy, but he could be wealthy today, Senator
Finlinson, if he didn't have such high, exorbitant
insurance costs. cd;f this Bill passes why I think
it ought to be o pass a bill outlining the
inherent risks of roofing and keep him from paying
those high insurance costs and he can start making
some profit and I think if we Xkeep this up we
could probably even do away with the Industrial
Commission. This could be great, you know.
Protecting the financial interests of those who
are in business to make profit, I just don't
understand how we can do it for one industry and
not for another. I will be very surprised if this
Bill passes if Lagoon doesn't come and want to
pass a Bill stating that on the back of your
tickets to the fun house will be the inherent
risks of going in the fun house and we don't have
any liability when you go in there because these
risks are outlined here and there may not be room
on the ticket to outline them all, but that
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Finlinson:

Asay:

Finlinson:

Asay:

Finlinson:

Asay:

doesn't matter, they are still covered. You see
that is what this Bill is indicating. So I aa
just wondering what precedence this will set, not
only for our state and the businesses here, but
for other states, they will pick this up and say
boy this passed with a unanimous vote in Utah and
that is the greatest skiing state in the Union and
let's everybody do it. Can you see the dangers?
How come I can see that danger and no one else
can?

Senator Asay I am not asking you to make this
unanimous.

Okay, I know it does not matter . . .

I want you to know that there are 11 states now
that have passed some form of legislation related
to limiting the skier's ability to recover from
the inherent risks of skiing. Eight now are still
considering that same kind of 1legislation, the
State of Colorado is considering it and so is
California. Oregon and Washington have already
passed, this 1is a <concern that I think is
legitimately brought to the legislature, we have
to consider each bill on its merits, if your
brother-in-law in the heating industry wants to
come and present a claim . . .

Roofing.

We will give consideration to it. It may not
pass, but this legislature has already brought in
legislation in 1976 to help the doctors with the
malpractice problem. In 1977 we assisted the
manufacturers in granting them reform of the tort
laws related product liability and the insurance
costs they were having with product 1liability
cases. This year the ski area operators have a
legitimate claim, they have brought it to us and
to have us consider it on the merits and if you
feel like, on the merits, this is a good piece of
legislation, I solicit your vote. If you don't
feel it, I encourage you to vote your conviction
and vote against it as you did last tinme.

Thank you, just let me make a closing statement

then and I appreciate the time that we have taken
here.

I don't know why my intern could not find anything
else pertaining to the other states, but one thing
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Asay:

President:

Barton:

President:

Secretary:

I am convinced of that none of the other states
have anything this ironclad and the fact that it
is so overwhelmingly in favor of the ski operator,
as I indicated in my first opening remarks when I
expressed concern o&¥€%his Bill, there is no
question that what we need some kind of
legislation to protect against the dishonest
individual that is suw¥e’}to take advantage of these
people, as it is in malpractice suits and all, ro
question about that . . .

February 19, 1979

SENATE BILL #146 — DISK #188

Genbinvedr——r—— but the thing is so lopsided it
just turns me off. I cannot support it. I just
cannot support it. Mr. President, the prosecution
rests.

Senator Barton is standing, do you have a comment
on this Bill?

I would just like to say I don't know if this will
straighten out any questions that Senator Asay
has, but in my business I pay an awful high
insurance bill. Really there are not that many
risks that if I had a business, in my business if
I had something that made risks for people I can
imagine what my insurance bill would be, but I
think the question here is inherent risks and I
think there has been abuses of it in several
cases, not only with skiing but with other things,
people have done things on purpose to take
advantage of suing. I don't think this Bill would
alter any type of a situation where, if the ski
resort was actually _ gt —fa.u\Y for causing
injury to somebody, I still think suit can be
made. I don't think it precludes this. It is
just the inherent risks of skiing and where there
are so many chances for somebody to break an ankle
or even twist 1ligaments, it happens many many
times during each day, and I just think we are
going to have to take them off the hook or it's
not going to gf profitable for them. Thank you.
&

Questiong hewre been called for on Senate Bill #146
on third reading, the question is shall Senate 146
pass. Role call vote.

Asay.
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Asay:
Secretary:
Bangeger:
Secretary:
Barlow:
Secretary:
Barton:
Secretary:
Secretary:
Bowen:
Secretary:
Bullen:
Secretary:
Quvwell
Bentow:
Secretary:
Carling:

Secretary:

Christensen:

Secretary:
Cornaby:
Secretary:
Farley:
Secretary:
Finlinson:

Secretary:

No.
Bangéfer.
Aye.
Barlow.
Aye.
Barton.
Aye.

Black.

Bowen.
Aye.
Bullen.
Aye.
uuue\\
Beanl
Aye.
Carling.

Aye.

Christensen.

Aye.
Cornaby.
Aye.
Farley.
Aye.
Finlinson.
Aye.

Halverson.
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Halverson:
Secretary:
Jones:
Secretary:
Kimball:
Secretary:
Pugh:
Secretary:
Rgﬁstrum:
Secretary:
v
Secretary:
Swan:
Secretary:
President:
Secretary:
Matheson:

President:

Aye.

Jeffs. *Jensen. Jones..
Aye.

Kimball.

Aye.

Matheson. Pace. Pugh.
Aye.

e
Ranstrum.
Nay.

Y sowa®® 3

Sandburg. Snow. Sowers.

Aye.

Swan.

Aye.

Waddingham. Wayment. Mr. President.

Aye.

Matheson.

Aye.

Black is aye, Jeffs is aye, Jensen is aye. Senate
Bill #146 on third reading count, final passage
receives 23 aye votes, 2 nay votes, 4 being
absent, receives a constitutional majority and

referred to the House for further action. Senator
Asay you picked up one convert.
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