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FOREWORD

This Standard is one in a series that provides performance requirements for hoists and was originally issued in 1986. It
was developed by The American Society of Mechanical Engineers (ASME) HST Standards Committee, Hoists — Overhead.

It is ipterded-taserveasagride-tomanttacturersef theequiphrentand-to-the purehasersanduserseftheequipment.
Stgqndards in this series are
Designator Title
HST-1 Performance Standard for Electric Chain Hoists
HST-2 Performance Standard for Hand Chain Manually Operated Chain Hoists
HST-3 Performance Standard for Manually Lever Operated Chain\Hoists
HST-4 Performance Standard for Overhead Electric Wire Rope“Hoists
HST-5 Performance Standard for Air Chain Hoists
HST-6 Performance Standard for Air Wire Rope Hoists

Thjs edition contains a Nonmandatory Appendix A that, in conjunction with this Standard, is intended to replaice MIL-H-
1531f7.

Thjs Standard has been formatted in accordance with the 2019 ASME Codes and Standards Writing Guide|and Style
Guide.

This Standard is available for public review on a continuing basis. This provides an opportunity for additiopal public
review input from industry, academia, regulatory agencies, arid the public-at-large.

Thjs Standard was approved by ANSI as an American;National Standard on July 6, 2021.
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CORRESPONDENCE WITH THE HST COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of concerned
interests. As such, users of this Standard may interact with the Committee by requesting interpretations, proposing

r l Y = B s dia. okt 1A i C Badan L P S
evisjors-or-a—caseand-attending-Committee-meetings—Correspondence—shotld-be-addressed-te:

Pr

or defirable, as demonstrated by the experience gained from the application of the Standard. Approved revisid

publ

Thjs Standard is always open for comment, and the Committee welcomes proposals for revisions. Such
should be as specific as possible, citing the paragraph number(s), the proposéd wording, and a detailed descrip
reasdns for the proposal, including any pertinent documentation.

Pr

an agproved revision when the need is urgent, or to provide rules net'covered by existing provisions. Cases ar

imm

Refjuests for Cases shall provide a Statement of Need and Background Information. The request should id
Standard and the paragraph, figure, or table number(s), and be written as a Question and Reply in the same
existlng Cases. Requests for Cases should also indicate the applicable edition(s) of the Standard to which the

Case

Interpretations. Upon request, the HST Standards Committee will render an interpretation of any requiren
Standard. Interpretations can only be rendefed'in response to a written request sent to the Secretary ofthe HST

Com

Refjuests for interpretation shouldspreferably be submitted through the online Interpretation Submittal |
formlis accessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will

auto
If
Com

Subjgct: Cite the applicable paragraph number(s) and the topic of the inquiry in one or tv
Editipn: Cite the applicable edition of the Standard for which the interpretation is being 1
Question: Phrase the question as a request for an interpretation of a specific requirement s

Proposed Reply(ies):

Background Information:

1d 1

Secretary, HST Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

oposing Revisions. Revisions are made periodically to the Standard to incorporaté&changes that appear

ished periodically.

¢posing a Case. Cases may be issued to provide alternative ruleswhen justified, to permit early impleme

¢diately upon ASME approval and shall be posted on thenASME Committee web page.
applies.
Inittee.

atic e-mail confirming receipt.
Ee Inquirer is unable te.use the online form, he/she may mail the request to the Secretary of the HST

hecessary
ns will be

proposals
ion of the

ntation of
b effective

entify the

format as
proposed

ent of the
btandards

orm. The
eceive an

btandards

ittee at the above address. The request for an interpretation should be clear and unambiguous. It is fufrther rec-
ommiended that the Inquirer submit his/her request in the following format:

Vo words.
lequested.

general understanding and use, not as a request for an approval of a proprietar
situation. Please provide a condensed and precise question, composed in such a
“yes” or “no” reply is acceptable.

itable for
design or
ay thata

Provide a proposed reply(ies) in the form of “Yes” or “No,” with explanation as needed. If

entering replies to more than one question, please number the questions and replies.

Provide the Committee with any background information that will assist the Committee in

understanding the inquiry. The Inquirer may also include any plans or drawings that are
necessary to explain the question; however, they should not contain proprietary names or

information.

vii
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Requests thatare notin the format described above may be rewritten in the appropriate format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

Moreover, ASME does not act as a consultant for specific engineering problems or for the general application or
understanding of the Standard requirements. If, based on the inquiry information submitted, it is the opinion of
the Committee that the Inquirer should seek assistance, the inquiry will be returned with the recommendation
that such assistance be obtained.

ASME procedures provide for reconsideration of any interpretation when or if additional information that might affect
an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
Committee or Subcommittee. ASME does not “approve,” “
device, (0] ou,LiviLy.

» o«

certify,” “rate,” or “endorse” any item, construction, proprietary

Attending Committee Meetings. The HST Standards Committee regularly holds meetings and/or telephone/cqnfer-
ences thafare open to the public. Persons wishing to attend any meeting and/or telephone conference should contaft the
Secretarylof the HST Standards Committee. Future Committee meeting dates and locations can be found onthe Commpittee
Page at hittp://go.asme.org/HSTcommittee.

viii


https://asmenormdoc.com/api2/?name=ASME HST-4 2021.pdf

ASME HST-4-2021

Chapter 4-0
Scope, Definitions, References, and Appendices

SEC]
(a)

volvi
susp

(b)

not a

Nonr

(c)
refer
main|

SEC]

abno
of a |
mois

ambi
base
beam

block
inclu

brakd
brakd

[ION 4-0.1: SCOPE

This Standard establishes performance requirements for electric wire rope hoists for verticallifting
hg material handling of freely suspended (unguided) loads using wire rope with one of thefollowin
Pnsion:

1) lug

2) hook

3) trolley

[4) base or deck mounted (does not include base-mounted winches of the type-covered by ASME B3
[5) wall or ceiling mounted (does not include base-mounted winches of thextype covered by ASME B

This Standard is applicable to hoists manufactured after the date on which-this Standard is issued. This S
pplicable to
1) damaged or malfunctioning hoists
2) hoists that have been misused or abused
3) hoists that have been altered without authorization of the.manufacturer or a qualified person
[4) hoists used for the purpose of lifting or lowering people
[5) hoists used for the purpose of drawing both the loadvand the hoist up or down the hoist’s own v

handatory Appendix A is invoked

The requirements of this Standard shall be applied together with the requirements of ASME B30.16. P
to ASME B30.16 for requirements pertainingto marking, construction, and installation; inspection, te
tenance; and operation.

[ION 4-0.2: DEFINITIONS

rmal operating conditions: envireanmental conditions that are unfavorable, harmful, or detrimental to the
oist, such as excessively high lor)low ambient temperatures; exposure to weather, corrosive fumes, dus
ure-laden atmospheres; and_hazardous locations.

pnt temperature: the temperature of the atmosphere surrounding the hoist.
br deck mounted: aype of mounting where the hoist is mounted to the top side of a horizontal supportin
: an overhead standard structural or specially fabricated shape on which the trolley operates.

load: the assembly of hook or shackle, swivel, bearing, pins, sheaves, and frame suspended by the rope.
e all appurtenances reeved into the hoisting rope.

: a dévice, other than a motor, used for retarding or stopping motion by friction or power means.

, holding: a friction brake for a hoist that is automatically applied and prevents motion when power

ervice in-
r types of

D.7)
30.7)
andard is

Fire rope

[6) hoists used for marine and other applications as_required by the U.S. Department of Defense (DOD) unless

ease also
sting, and

pperation
(-laden or

g surface.

This shall

is off.

brake, mechanical load: an automatic type of friction brake used for controlling loads in a lowering direction. This
unidirectional device requires torque from the motor to lower a load but does not impose additional load on the
motor when lifting a load. A mechanical load brake may also be used as a holding brake if designed as such by
the manufacturer.

braking, control: a method of controlling speed by removing energy from the moving body or by imparting energy in the

oppo

site direction.

braking, countertorque (plugging): a method of controlling speed by applying a variable motor torque in the direction

oppo

site to the direction that the motor is rotating as it is being overhauled by the load.
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braking, dynamic: a method of controlling speed by using the motor as a generator, with the energy being dissipated by
resistance.

braking, eddy current: a method of controlling or reducing speed by means of an electrical induction load brake.
braking, mechanical: a method of controlling or reducing speed by friction.

braking, regenerative: amethod of controlling speed in which the electrical energy generated by the motor is fed back into
the power system.

ceiling mounted: a type of hoist mounting where the hoist is mounted to the underside of a horizontal supporting surface.

chain, hand: the chain provided to control movement of a3 hand-chain-operated trolley

contactort an electromechanical device for opening and closing an electric power circuit.

control: aldevice or group of devices that serves to govern in some predetermined manner the power delivered o the
apparatu$ to which it is connected.

control agtuator: a manual means at the operating station by which hoist or trolley controls are.energized.
control eqclosure: the housing containing the electrical control components.

cushioned start: an electrical or mechanical method for reducing the rate of acceleration ©f{trolley motion.
drum: thg cylindrical member around which the rope is wound for lifting and lowerirg-the load.

hazardouf (classified) locations: locations where fire or explosion hazards may exist.cLoCations are classified depepding
on the properties of the flammable vapors, liquids, or gases, or combustible dusts of fibers that may be present, and the
likelihood that a flammable or combustible concentration or quantity is present (refer to ANSI/NFPA 70).

headroon: headroom is measured with the load hook at its upper limit of travel and is the distance from the saddle pf the
load hook to the following locations (see Figure 4-0.2-1):
(a) cenjterline of the suspension holes on lug suspended hoists
(b) saddle of the top hook on hook-suspended hoists
(c) wheel tread line on trolley-suspended hoists
(d) supporting surface on base-, deck-, and ceiling-mounted hoists
(e) uppermost point of hoist on wall- and ceiling-mounted hoists

hoist: mafhinery unit that is used for lifting or lowerinig’a freely suspended (unguided) load.
hoist spedd: the rate of motion that the load hookcobtains while lifting a rated load.
hook susgended: suspension of the hoist from @ trolley or rigid structure by means of a hook(s) at top of hoist.

lateral hopk travel: the lateral movement of the load hook between its position at the upper limit of travel and its position
at the lower limit of travel.

lift: the mlaximum vertical distance through which the load hook can travel; it is the total hook movement betwegn its
upper linit of travel and its position at the lower limit of travel (see Figure 4-0.2-1).

lifting devices, below-the-hook:devices that are not normally reeved onto the hoist ropes, such as hook-on-bugkets,
magnets,| grabs, and other supplemental devices used for handling certain types of loads. The weight of these
devices i§ to be considered part of the load to be lifted.

limit devige: a device thatlimits equipment motion or takes control of particular functions without action of the operator
iting condition is reached.

: the hook used to connect the load to the hoist.

:\the maximum load for which a hoist or trolley is designated by the manufacturer or qualified pergon.

load, working: the external load applied to the hoist, including the weight of load attaching equipment such as shackles or
slings.

load suspension parts: the means of suspension (trolley, hook, orlug), the structure, or housing that supports the drum, the
rope, the sheaves, and the load block.

lug suspended: suspension of the hoist from a trolley(s) or permanent structure by means of bolt(s) or pin(s) through a
rigid- or swivel-type lug(s).

magnetic control: a means of controlling the direction and speed of the hoist and trolley by using magnetic contactors and
relays.
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minimum radius: the smallest radius of the beam, measured to the centerline of the web of the beam, on which the trolley
will operate.

normal operating conditions: conditions during which a hoist is performing functions within the scope of the original

desig

n.

overload: any load greater than the rated load.

parts

(lines): number of lines of rope supporting the load block or hook.

pendant station: electrical controls suspended from the hoist for operating the unit.

the d

poweq

brak¢

quali
stand
resol

rated

reach
meas

reevi
red
red

rope:
NOTH

shall:

shea
term

sheay
shea
shoul
singl

stop-
powg
circu

Switq
trolld
trolld

trolld
sion,

iameter of the sheave or drum.

transmission parts: machinery components, including the gears, shafts, clutches, couplings, bearifigs;/m
S.

ied person: a person who, by possession of a recognized degree in an applicable field or cettificate of pr
ing, or who by extensive knowledge, training, and experience has successfully demonstrated the ability {
e problems relating to the subject matter and work.

urement. Reach is equal to lift plus headroom (see Figure 4-0.2-1).

ng: a system in which the wire rope travels around rope sheaves (see Figure 4-0.2-2).
ving, double: two parts of line leading off of the drum.
ving, single: one part of the line leading off of the drum.

refers to wire rope unless otherwise specified.

: Rope properties do not conform to those shown in ASME B30:9, See ASME B30.16-2017 for hoist rope proper

a word indicating a requirement.

e, nonrunning: asheave used to equalize tension in opposite parts of the rope. Because of its slight moveme
ed a running sheave.

e, rope: a grooved wheel used with a rope to“change direction and point of application of a pulling f
e, running: a sheave that rotates as thehook is lifted or lowered.

d: a word indicating a recommendation.

-speed magnetic control: a type of control providing one speed.

start control function: a contfol function used to close and open a mainline contactor that provides or ren
r to or from all other function contactors. Normally, the control function does not remove power from t}
t or pendant station. Also called “off-on” or “power off-power on” control function.

h: a device for making, breaking, or changing the connections in an electric circuit.
y: a wheeled mechanism from which a hoist is suspended to provide horizontal motion of the hoist alon
y speed: thé\rate of motion that a motor-operated trolley attains while traveling along a beam.

y suspended: suspension of hoist from a trolley. The hoist can be connected to trolley by hook, clevis, or Iu
or the\hoist can be integral with the trolley.

frequency: the electrical operating frequency listed on the hoist nameplate or_heist motor nameplatg.

ed across

btors, and

bfessional
o solve or

: the distance from the saddle of the load hook at its lower limit of travel to-the upper point of the headroom

ies.

ht,itis not

prce.

hoves line
he control

g a beam.

g suspen-

truey

ertical lift: aliftin which the load hook travels in a true vertical path between the lower limit of liftand the u|

pper limit

of lift (includes no lateral hook travel) [see Figure 4-0.2.2, illustration (b)].

two-speed control: a type of control providing two speeds; the lower speed usually is some fraction such as % or %; of the
higher speed.

varia

ble-speed control: a type of control with three or more control positions.

wall mounted: a type of mounting where the hoist is mounted to a vertical surface.
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Figure 4-0.2-1 Hoist Mounting Headroom, Lift, and Reach

(a) Lug Suspended

(b) Hook Suspended
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(c) Trolley Suspended
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Figure 4-0.2-2 Single and Double Reeving

l " 1Y W' BRI

=

(A

|

j‘
Tota
]

\1 [ =2
o s
< \ PS8
-3 ] o
| gg v 55
| © - ] >3
= Y
- o o 3 0
x O 1 3 - ©
| o £ \ =
[ 373 h
I e

!
!

—_———

¥ =

\ ] 1]
~ e ~

) 19
/ . hy
; il) ,/_,P>

. \'F/
N T 4

(a) Single Reeving (b) Double Reeving

SECTION 4-0.3: REFERENCES
ThE following is a list of publications referenced in this Standard. The latest editions shall apply.

ANSIYNEMA ICS-6, Industrial Contreliand Systems: Enclosures
ANSIYNEMA MG1, Motors and Generators

Publisher: National Electrical Maniifacturers Association (NEMA), 1300 North 17th Street, Suite 900, Arlington, VA 22209
(www.nema.org)

ANSIYNFPA 70, National\Electrical Code
Publisher: National Fire'Protection Association (NFPA), 1 Batterymarch Park, Quincy, MA 02169-7471 (www|nfpa.org)

ASME B30.7, Winches
ASME B30.16Overhead Underhung and Stationary Hoists

Publjsher: The American Society of Mechanical Engineers (ASME), Two Park Avenue, New York, NY 10016-5990
(wwwsasme.org)

SECTION 4-0.4: APPENDICES

Nonmandatory Appendix A, Performance Requirements for Electric Wire Rope Hoists Used in Marine and Other
Applications as Required by the U.S. Department of Defense (DOD), applies to the performance requirements for
hoists used in marine and other applications. The requirements stated in Nonmandatory Appendix A are in addition
to the requirements of ASME HST-4 and shall be invoked.

Nonmandatory Appendix B, Examples of Detailed Application Analysis, includes examples of hoist applications as an
aid to users in selecting the proper hoist for the application.
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Nonmandatory Appendix C, Mechanical Spark Resistance Guidance for Applications in Hazardous (Potentially Explo-
sive) Locations, applies to hoists used in locations defined as hazardous (potentially explosive). The guidance provided in
Nonmandatory Appendix C is in addition to the requirements of ASME HST-4.
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Chapter 4-1
Performance

SECTION 4-1.1: GENERAL

Alllequipment selected in accordance with this Standard is designed to perform satisfactorily when inStalled, inspected,
testefl, operated, and maintained in accordance with ASME B30.16, Chapters 16-1 through 16-4 and used within
load and hoist duty service classification. All equipment shall provide speeds, lifts, and headroom‘in‘accordanc

man
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[ION 4-1.2: HOIST DUTY SERVICE CLASSIFICATION

).1 General Considerations

vice conditions influence the performance of wearing parts of a hoist suchas gears, bearings, rope, shed
equipment, brake linings, load- and lift-limit devices, and wheels. Caréful consideration of the hoist dul
fications described in this Section will enable the user to evaluate the'application and to obtain a hoist de

optiIIum performance and minimum maintenance. If doubt exists regarding hoist selection, the hoist supplier

Ited. Many factors enter into the selection of the proper hoist)to perform a given function. Hoisting e
sts of both mechanical and electrical components, and both fthust be considered when analyzing the servi
must perform.
p factors that influence the performance of any hoistinclude the following:

Load Distribution. The actual distribution or propottion of full and partial loads to be handled by the e
Hing lifting devices, has an important effect on the life of power transmission components. For example, bg

bf 1 ton (907.2 kg), will have a ball bearing-life eight times that of the same hoist used steadily at its r
Operational Time. Operational time (s the total running time of the hoist per hour or work period.
Work Distribution. This is determined by whether the operational time is uniformly distributed over

d or concentrated in a short timesspan. Work distribution generally does not appreciably affect mechanica

materially affect the electrical ¢ohponents such as motors, brakes, and controls. For example, a hoist motor

erate 15 min out of each hour.of an 8-hr shift cannot handle 2 hr of steady run and 6 hr of idle time even th
tions require 2 hr of operational time per 8-hr shift.

Number of Starts and Stops. This directly affects all electromechanical devices, such as motors, contactot
olenoids.

Repetitive Long).Lowering Operations. Such operations generate heat in control braking means.

Environmental)Conditions. Such conditions include ambient temperature and the presence of dust, moisty

Lmes, etc. Hoist equipment is designed to operate in ambient temperatures between 0°F and 104°F (-18°C

and in atmosphéres reasonably free from dust, moisture, and corrosive fumes unless otherwise specified.

4-1.1

.2 Hazardous Locations
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When hoists are used in hazardous locations as defined by ANSI/NFPA 70 or other special codes, modifications, or
additional precautions not covered by this Standard may be required. In these locations, only hoists designed in a manner
suitable for the conditions encountered shall be used. Nonmandatory Appendix C provides guidance for both the manu-
facturer and the end user to assist in configuring a hoist to make it suitable for use in a potentially explosive environment.

4-1.2.3 Duty Classification

All the factors listed in para. 4-1.2.1 must be considered in selecting the proper class of hoist. However, most industrial
applications, having randomly distributed loads or uniform loads up to 65% of rated load handled periodically
throughout the work period, can be generalized according to the type of workshop or area of application.
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Column 1 of Table 4-1.2.3-1 lists the five duty classes that have been established for electric wire rope hoists. Column 2
lists typical areas of application for each class.
Most hoist applications fall into one of the first three classes — H1, H2, or H3 — and the use of the generalized
descriptions in Column 2 of Table 4-1.2.3-1 for hoist selection will be adequate.
(a) Operational Time Ratings. If in doubt as to the required duty classification for an application, refer to the data in
Columns 3 through 6 of Table 4-1.2.3-1, which shows the operational time ratings for each class.
(1) Uniformly Distributed Work Periods

(-a) Maximum on Time, min/hr. The maximum running time in minutes per hour permitted for the duty class when
hoist utilization is uniformly distributed over a given work period (Column 3).

(- f ” i duty
class whepn hoist utilization is uniformly distributed over a given work period. For two-speed motors, the total pumber of
starts is the sum of the starts made at each motor speed (Column 4).

(2) Infrequent Work Periods
Maximum on Time From Cold Start, min. This is the maximum total running time for hoist utilization f¢r the
duty clas§ when the hoist is at ambient temperature. These values cover infrequent periods of extended use. They apply
only when the hoist is at ambient temperature and cannot be repeated unless the hoist is allowed to’cool down to ampbient
temperatfire between work periods (Column 5).

(-8) Maximum Number of Starts. The maximum total number of motor starts permitted for infrequent work
periods if specified in Column 6. For two-speed motors, the total number of starts is"the sum of the starts made
at each nmotor speed.

(b) Mepn Effective Load. Mean effective load denotes a theoretical single load valué that has the same effect on thefhoist
as various$ loads actually applied to the hoist over a period of time. K is the mean.effective load factor and is expresded as

(4-1)

K = 3WiP, + W3P, + W3P; + ... + WF,

K = npean effective load factor. The mean effective load factor isithe ratio of the mean effective load to the rated|load.
P = lgad probability, i.e., the ratio for the running time under.each load magnitude condition to the hoist total rupning
time. The sum of all load probabilities shall equal- 10.
W = lgad magnitude, i.e., the ratio of the hoist operatingload to the hoist rated load. Operation with no load shpll be
included along with the weight of any dead lead such as lifting attachments or devices.

(c) Rawpdomly Distributed Loads. “Randomly distributed” implies that loads applied to the hoist are assumed [to be
evenly digtributed within the rated load of the hoist in decreasing steps of 20% of the previous load value. Random Joads
are therefore considered as 100%, 80%,.64%, 51%, 41%, 33%, 26%, etc., of rated load.

Operatfon with random loads is considengd on an equal time basis for the operating time remaining after accounting for
the time the hoist is operating at no ldad and rated load. Randomly distributed loads will result in a mean effective load
factor of P.65.

SECTION 4-1.3: APPLICATION ANALYSIS

4-1.3.1 General

(a) Ifthe operation consists of lowering loads over long distances of more than 50 ft (15 m), the mechanical load brake
heat diss{pation_capability (overheating) may become a factor. Consult manufacturer with particulars.

(b) Motor heating generated by the number of starts is not appreciably affected by the load on the hook, and therefore
the limits|imposed by Columns 3 through 6 in Table 4-1.2.3-1 are applicable to the motor regardless of the load peing
handled.

4-1.3.2 Fundamental Application Analysis

It is not necessary to perform a detailed application analysis or calculate the mean effective load factor if all of the
following conditions are met:

(a) The hoist is operating at no load during one-half of its operating time (load probability equals 0.5).

(b) The hoistis operating with rated load for a period of time not exceeding 20% of its operating time (load probability
equal to or less than 0.2).

(c) Other loads applied to the hoist during the remainder of its operating time are randomly distributed.
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Table 4-1.2.3-1 Hoist Duty Service Classification

Operational Time Ratings at K = 0.65 [Note (1)]
Uniformly Distributed Work
Periods Infrequent Work Periods
Maximum On
Time, Min/hr Maximum Maximum On Maximum
(% of work Number of Time From Cold Number of
Hoist Duty Class Typical Areas of Application period) Starts/hr Start, Min Starts
(Column 1) (Column 2) (Column 3) (Column 4) (Column 5) (Column 6)
H1 ?UVVCI}IUUDC dlll.: uL;:iL;CD, illflCL{uCllL 7-5 (12-J"U) 75 15 100
handling. Hoists used primarily to install
and service heavy equipment, where loads
frequently approach rated load, and
where the hoist is idle for 1- to 6-month
periods between periods of operation.
H2 Light machine shop, fabricating service, and 7.5 (12.5%) 75 15 100
maintenance. Loads and utilization
randomly distributed. Rated loads
infrequently handled.
H3 General machine shop, fabricating, 15 (25%) 150 30 P00
assembly, storage, and warehousing.
Loads and utilization randomly
distributed.
H4 High-volume handling of heavy loads, 30 (50%) 300 30 B0O
frequently near rated load in steel
warehousing, machine and fabricating
shops, mills, and foundries.
Manual or automatic cycling operations of
lighter loads with rated loads infrequently
handled, such as in heat-treating and
plating operations.
H5 Bulk handling of material in combination 60 (100%) 600 N/A [Note (2)] N/A [Note (2)]
with buckets, magnets, or other heavy
attachments. Equipment often cab
operated. Duty cycles approaching
continuous operation are frequeritly
necessary. User must specify exact details
of operation, including weight of
attachments.

GENERAL NOTES:

(a) Tpwo-Speed Operation. Unless otlierwise specified by the hoist manufacturer, electric hoists should not be operated at low speed for more than
one-third of the maximum ontiméfor any duty classification. Also, the end user should consider each transition from low to high speed or high
tdlow speed a motor startévhen calculating the maximum number of starts per hour. For slow-speed operation beyond one-third ¢f maximum
ol time, consult the heistsmanufacturer.

(b) Variable-Speed Operation. For this Standard, variable-speed operation is categorized as follows:

(1) slow speed: opération at 25% to 50% of rated frequency
(2) normal speed: operation at 50% to 100% of rated frequency
(3) overspeed: operation above 100% of rated frequency
Unlgss otherwise specified by the hoist manufacturer, slow-speed operation of electric hoists equipped with variable frequency driye should be
limitefl to Hontore than one-third of the maximum on time for any duty classification. For regular operating speeds below 25% of rated frequency,
low-speedreperation beyond one-third of the maximum on time, or overspeed operation, consult the hoist manufacturer. For calculation of the
maxinrumommber of starts per tour; amotor startis the starting of themotor fromrastatiomary state-Any instances of starting themotor from a

nonstationary state should not be considered in the calculation.
(c) See para. 4-1.2.3.

NOTES:

1) K

= mean effective load factor.

(2) Not applicable (N/A) since there are no infrequent work periods in Class H5 service.
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Ifthese operating criteria are met, the mean effective load factor will be 0.65 or less. If any of these conditions cannot be
met or if a below-the-hook lifting device is attached to the load hook, a detailed application analysis using a calculated
mean effective load factor should be conducted. Refer to para. 4-1.3.3.

4-1.3.3 Detailed Application Analysis

The following general method may be used to make a detailed application analysis. Several examples of this detailed
analysis method are given in Nonmandatory Appendix B.

(a) Select a hoist class based on the general descriptions given in Column 2 of Table 4-1.2.3-1.

(b) Select a hoist with a rated load equal to or greater than the maximum load to be lifted.

(c) Using the information in Columns 3 through 6 of Table 4-1.2.3-1, select the hoist speed that will meet the opera-
tional tinfe ratings for the hoist duty class.

(d) Determine the value of K. If Kis greater than 0.65, selecta hoist of a higher rated load and recalculate Kto-ensure it is
less than|0.65.

(e) Conmtactthe manufacturer if the value of K exceeds 0.65 and the operational time required excee@sthe values listed
in Table $#-1.2.3-1.

SECTION 4-1.4: SPECIFICATION OF LIFT, HEADROOM, AND REACH
4-1.4.1 Lift

The purchaser should specify the required lift on their inquiry or bid request.

4-1.4.2 Headroom

Headrdom should be specified if important to the application.

4-1.4.3 Reach

Reach $hould be specified if important to the application.

SECTION 4-1.5: SPEEDS: HOIST AND TROLLEY

Hoist ahd trolley speeds should be determined by an ahalysis of the number and length of cycles required for the work
period. Thble 4-1.5-1 lists typical speed ranges fof hoists and trolleys that are commonly available from most |hoist
manufactpirers. Actual speeds may vary +10%{from the specified rating.

NOTE: Talle 4-1.5-1 is to be used as a guide only and is not intended to restrict either the manufacturer or buyer from offerfng or
specifyingpeeds outside the ranges shown, nershould it be inferred that speeds above or below the ranges shown are not compatible
with the rpquired class of hoist.

Accurat¢ load spotting applications for ahoist or trolley may require reduced speed or multiple speed control. Refer to para. 433.3.1.

SECTION 4-1.6: TYPES OF TROLLEYS

Hoist tifolleys are availablein plain, hand-chain-operated, and motor-driven types. Selection of each type dependsjupon
the appligation. Wheng@trolley is required for use with a hoist, the type and size of support beam shall be specified to
ensure that the trolley is suitable for the minimum radius and the contour of the beam.

4-1.6.1 Plain‘Type

A plainjtypeétrolley is recommended where trolley motion is infrequent or relatively short. Due to the force required to
manually operate this type of trolley, it is also recommended that the use of plain trolleys be limited to a maximum load of
3 ton (2 722 kg) with the elevation of the beam not more than 20 ft (6 m) above the operator’s floor level.

4-1.6.2 Hand-Chain Operated

A hand-chain-operated trolley is operated by pulling on the hand chain that is connected to the trolley wheel through
gears or sprockets. This type of trolley is recommended where trolley motion is relatively infrequent or short and for
those capacities and beam heights where a plain-type trolley would be impractical. The hand-chain-operated trolley
provides good load spotting ability.

10
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Table 4-1.5-1 Typical Hoist and Motorized Trolley Speeds

Rated Load, ton (kg)

Motorized Trolley Speed,

[Note (1)] Hoist Speed, ft/min (m/min) ft/min (m/min)
0.5 (454) 10 to 60 (3 to 18) 30 to 100 (9 to 30)
1 (907) 10 to 60 (3 to 18) 30 to 100 (9 to 30)
2 (1 814) 10 to 40 (3 to 12) 30 to 100 (9 to 30)
3(2722) 10 to 35 (3 to 10.5) 30 to 100 (9 to 30)
5 (4 536) 10 to 35 (3 to 10.5) 30 to 100 (9 to 30)
7.5 (6304) 10 to 35 (3 10 10.5) 30 t0 100 (9 to 30)
10 (9 072) 10 to 30 (3t0 9) 30 to 100 (9 to 30)
15 (13 608) 10 to 25 (3 to 7.5) 30 to 100 (9 to(3Q)
20 (18 144) 10 to 20 (3 to 6) 30 to 100 (9 t0.30)
25 (22 680) 10 to 15 (3 to 4.5) 30 to 100 (9 to 30)

GENE
NOTE

Th
with

rated

4-1.6.3 Motor Operated

RAL NOTE: Single-line hoist speeds are excluded.
(1) Ton of 2,000 Ib.

e hand chain shall be guarded to prevent its disengagement from the hand chain wheel. The hand ¢

load.

hain shall

tand, without permanent deformation, a force of three times the Qull required to traverse the trglley with

A motor-operated trolley is recommended where the operating,frequency, distance of travel, rated load, bepm eleva-

tion,

pr type of load being handled exceeds recommendations for the use of plain or hand-chain-operated trdlleys. The
design of motor-operated trolleys shall be based on intermittent operation on a straight beam unless otherwise

specified.

Whete trolley travel involves a curved beam, beam switelies, exceptionally long runs, or near continuous opleration, a

specipl design may be required. Full particulars should be provided with the inquiry.
A dushioned start or multispeed drive is recomniended for trolley speeds above 100 ft/min (30 m/min) or
beanfs with curved sections. Brakes, when specified, should be actuated by mechanical or electrical means and

the f
(a

spee
(b
(¢)

A"
wheg

4-1.1.4 Trolley Wheels

llowing characteristics:
Brakes shall have sufficient capacity to'stop the trolley within a distance in feet (meters) equal to 10% of
|l in feet (meters) per minute when traveling at rated speed with rated load.

Brakes shall have heat dissipation capability for the frequency of operation defined by the user.
Brakes shall have provision for adjustment where necessary to compensate for wear.

enatrolley is required for use with a hoist, the type and size of support beam must be specified to ensure {
| contour is suitable for the contour of the beam.

for use on
thall have

the rated

he trolley
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Chapter 4-2
Mechanical

SECTION 4-2.1: REEVING
Hoist rgeving may be either single or double and may be one part or multiple parts.
4-2.1.1 $ingle Reeving
On single-reeved hoists, one end of the rope is attached to the drum. Continuous drum groovingruhs in one direftion.
The load block moves laterally in the direction of the axis of the drum as the rope winds onto gy off of the drum. Refer to
Figure 4-p.2-2.
4-2.1.2 Pouble Reeving
On douple-reeved hoists, both ends of the rope are attached to the drum. The dpum-is grooved with left- and right{hand
grooves beginning at both ends of the drum then grooving toward the center ofthe:drum. The load block will follow & true
vertical path (true vertical lift) as the ropes wind toward or away from each*other onto or off of the drum. Refer to
Figure 4-p.2-2.
SECTION 4-2.2: BEARINGS
Bearings shall be selected to give a minimum B10 life expeetancy based on full rated speed as follows:
Minimum Life Expectancy,
Class hr
H1 1,250
H2 2,500
H3 5,000
H4 10,000
H5 20,000
Bearing loads, for life computation” purposes, shall be determined using a mean effective load factor of 0.65
SECTION 4-2.3: OVERLOAD LIMITING DEVICE
(a) Anfoverload limjting device, when furnished, shall be designed to permit operation of the hoist within its rated load
and to linfit the amouht of overload that can be lifted by a properly maintained hoist under normal operating conditions.
(b) The overload limiting device may allow the lifting of an overload but shall be designed to prevent the lifting|of an
overload [that ¢ould cause damage to the hoist, trolley, or supports. This does not imply that any overload is o be
intentionglly applied to the hoist.
(C) Th( erloadlimiting devicel nemergen deviceandsh notbhe mloadtobe lfted

It shall not be used to sense the overload imposed by a constrained load.

12
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Chapter 4-3
Electrical

SECTION 4-3.1: GENERAL

Alllfurnished electrical equipment shall conform to the applicable sections of the latest edition of ANSI/NFH
user phall specify the voltage, frequency, and phase of the power supply. The supply voltage shall be,maintain
+10% of the rated motor voltage at the hoist with motor operating at rated load.

4-3.1.1 Hazardous Locations

When hoists are used in hazardous locations as defined by ANSI/NFPA 70 or other'special codes, modifi
additional safety precautions not covered by this Standard may be required. Only*hoists designed for the d

enco

4-3.]
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on ad
factu

SEC]
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at ra
(b
insul
speci
(c)
volta

(d

intered shall be used in these locations.

.2 Fungus Protection

ropical areas or other warm and humid atmospheres, fungus growth/may occur on unprotected organic m
cumulations of dust. There are materials and procedures that will minimize these effects. Refer to the hd
fer.

[ION 4-3.2: MOTORS

Motors shall be reversible, with torque characteristics suitable for hoist or trolley service, and capable of
ed loads and speeds in accordance with the specified service class.

Temperature rise of motors shall be in accordance with the latest NEMA MG1 Motor Standard for th
htion and enclosure used. The hoist manufacturer will assume 104°F (40°C) ambient temperature unless
fied by the user.

All AC motors at rated frequency and all DC motors shall be capable of operation within +10% of rat
be, but not necessarily at rated«zgltage performance.

Standard rated motor voltage shall be in accordance with Table 4-3.2-1.

Table 4-3.2-1 Typical Rated Motor Voltages

A 70. The
ed within

rations or
onditions

hterials or
ist manu-

pperation

e class of
btherwise

ed motor

Voltage
Powef Supply Nominal System Rated Motor Voltage Permissible Motor Operating Range
AC, sihgle phasé€, 60 Hz 120 115 104 to 126
240 230 207 to 253
AC, pglyphase, 60 Hz 208 200 180 to 220
240 220 207-te—253
480 460 414 to 506
600 575 518 to 632
AC, polyphase, 50 Hz 208 200 180 to 220
230 220 198 to 242
400 380 342 to 418
DC 125 115 104 to 126
125 120 108 to 132
250 230 207 to 253
250 240 216 to 264

13
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(e) Fornominal system voltage other than shown in Table 4-3.2-1, the rated motor voltage should not be less than 95%

of and sh

ould not exceed the nominal system voltage.

SECTION 4-3.3: CONTROLLERS

4-3.3.1 Types of Control

The fol

lowing types of control are available:

(a) single-speed squirrel-cage motor with single-speed magnetic control for use on hoists and trolleys
(b) two-speed squirrel-cage motor with two-speed magnetic control for use on hoists and trolleys

(c) varfiable-speed wound rotor trolleys

(1) three-position, or more, magnetic control for use on hoists with mechanical load brake and on trolleys
(2) fiive-position magnetic electric load brake control for use on hoists without mechanical load brake
(3) fiive-position magnetic counter-torque control for use on hoists without mechanical load brake
(d) single-speed squirrel-cage motor with cushioned start for use on trolleys
(e) two-speed squirrel-cage motor with cushioned start for use on trolleys
Other types of hoist and trolley control are available that are beyond the scope of this Standard. Consult the fhoist
manufactirer.
4-3.3.2 Contactors
Each mpgnetic control shall have contactors sized for the specified service. Reversing contactors shall be interloclfed to
guard agginst line-to-line faults.
4-3.3.3 Pendant Control
(a) Mdtion control actuators shall automatically return to the “OFE*position.
(b) The pendant control station shall be mechanically supported.to protect the electrical conductors against sfrain.
(c) Th¢ pendant control station shall be clearly marked to indicate the function of each actuator.
(d) The order of control functions, unless otherwise specified and as applicable, from top to bottom should|be
(1) qtop-start (off-on, power off-power on). The “STOP™ (“OFF,” “POWER OFF”) control actuator shall be red.
(2) hoist.
(3) trolley.
(4) qther functions.
(e) Any pendant station that might presentia hazard to the operator if a ground fault occurs shall be grounded.
(f) Unless otherwise specified, the standard pendant control shall have a cord length that will locate the pendant
approximlately 3 ft to 4 ft (0.9 m to 1.2.m)*above the lower limit of lift.
4-3.3.4 Pull-Cord Control
Pull-cofd control, when furnished, shall consist of a self-centering return-to-neutral controller or master switch for the
motion of hoist or trolley. Tso honconducting pull cords with suitable handles, clearly marked for direction, shall be
provided [for operation of-each controller or master switch. Unless otherwise specified, the standard pull-cord cqntrol
shall have a cord length-that will locate the control handles approximately 4 ft to 5 ft (1.22 m to 1.52 m) above the lower
limit of lift.
SECTION 4-3:4: CONTROL ENCLOSURES
Contro| enclosures, unless otherwise specified by the user, shall be NEMA Type 1 general purpose for indoor applica-

tion in accordance with ANSI/NEMA ICS-6.
Other types, as defined by NEMA, include but are not limited to the following:
(a) NEMA Type 3 — dust-tight, rain-tight, sleet (ice) resistant, outdoor
(b) NEMA Type 3R — rainproof, sleet resistant, outdoor
(c) NEMA Type 4 — watertight, dust-tight, indoor and outdoor
(d) NEMA Type 4X — watertight, dust-tight, corrosion resistant, indoor and outdoor
(e) NEMA Type 12 — industrial use, dust-tight, drip-tight, indoor
(f) NEMA Type 7 — Class I, Groups C and D, indoor hazardous locations (explosive atmosphere)
(g) NEMA Type 9 — Class 1I, Groups E, F, and G, indoor hazardous locations (explosive atmosphere)

14
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SECTION 4-3.5: RESISTORS

Resistors, when furnished, shall have sufficient thermal capacity for the class of service specified. Enclosures for
resistors shall provide means for heat dissipation and shall be installed to minimize the accumulation of combustible
matter. Provision shall be made to contain broken resistor parts or molten metal.

SECTION 4-3.6: CURRENT CONDUCTOR SYSTEMS

Current conductor systems are not normally supplied with electric wire rope hoists. When required, they must be
specified by the user.

Typical systems used are listed here for reference.

(a) Hoists Without Trolleys. These have a length of flexible power cord.

(b} Trolley-Mounted Hoists. These have one of the following conductor systems:
1) flexible cable
2) coiled cord
3) festooned cable arrangement
4) cable reel
[5) rigid conductor

15
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Chapter 4-4
Typical Electric Wire Rope Hoist and Trolley Inquiry Data Form

SECTION 4-4.1: INQUIRY DATA FORM
See Fofm 4-4.1-1. An editable digital copy of this form is available at http://go.asme.org/HSTFormss

16
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Form 4-4.1-1  Typical Electric Wire Rope Hoist and Trolley Inquiry Data Form
HOIST Type of suspension:
Quantity required [ Lug [] Hook [] Clevis
Rated load tons ( kg) [ Plain trolley [] Hand-chain-operated trolley
Lift [Note (1)] ft ( m) [] Motor-driven trolley [] Oth
Reach f( m) otor-driven trolley er
Headroom in. ( mm)

Distance from aperating floor to underside of heam or

to support point:

ft in.( m)
Hoistingspeed —___ ft/min ( m/min)
Type of control:

[ Single speed [] Two speed
[] variable speed [] Other
POWER SUPPLY

Control
Voltage Phase Hertz voltage
[ 230 3 60 24
[ 460 3 60 115
[ 575 3 60 [] Other
[ 115 1 60
[ 230 1 60
o L ____ Other
Performance Requirements (see Chaptér 4-1 and
Nonmandatory Appendix B):
Average lift ft m)

Number of lifts/hr
Number of starts/hr
Work period hr/day
Hoist service classification H

Furnish complete.information regarding any abnormal
operating conditions. For hazardous locations, identify
locatiop classification as specified in NFPA 70, if

applicable, and additional information that may impact
a spark-resistance assessment:

TROLLEY

Travel speed ft/min ( m/min)
[] Trolley brake required

Type of control:

[] Single speed  [] Two speed

[] Cushioned start [] Variable speéd

[] Other

Type and size of beam

Width of running flange in.( mm)

Minimum radius of.beam curves

ft in. (
Clearance dimensions of interlocks, switches, or bea
splices (if\used):

n

Current conductor system (if required):

[] Tagline [] Festooned cable
[ cable reel [] Conductor-collector system
[] Other

Type of conductors (make or manufacturer)

Location of conductors on beam (use sketch if
necessary)

OPTIONAL EQUIPMENT REQUIRED

NOTE:

(1) Refer to the manufacturer's catalog for standard lift that will meet the application requirement.
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NONMANDATORY APPENDIX A

PERFORMANCE REQUIREMENTS FOR ELECTRIC WIRE ROPE
HOISTS USED IN MARINE AND OTHER APPLICATIONS AS

REQUIRED BY THE U.S. DEPARTMENT OF DEFENSE(DOD)

A-1 GEN

A-1.1 Sqope

This Af
hoists for
This Ay
hoists.

A-1.2 Classification

Wire r

Type 1
Type 11
Type 111

A-1.3 De¢finitions

brittle md

continuoy
speeds.

excessive

wear:
(a) ind
(b) ind
(c) life
(d) o3|
(e) red
(f) red
(9) reg

recovered
of raw m|

ERAL

pendix provides performance requirements beyond those cited in ASME HST-4 for.wire rope electric-poy
use in marine applications and other applications as required by the Department of Defense (DOD).
pendix, in conjunction with ASME HST-4, replaces the requirements of MIL{H-15317 for electric wire

pe electric-powered hoists shall be of the following types:

Electric wire rope hoist, parallel or right-angle geared;or plain trolley suspension
Electric wire rope hoist, base (winch type), wall, orceiling mounted
Electric wire rope hoist, hook suspension

terial: material showing less than 10% elongation in gage length for the tensile test specimen.

s operation: lifting and lowering a rated-load through the full hoisting range at the specified lifting and low]

wear: wear that is sufficient to fmpair safe operation of the hoist. The following conditions define exce

rease in chain wheel pocket-dimension in excess of 10%

rease in clearance toleranee between shaft and bearing in excess of 15%
Hlubricated bearingsrequiring lubrication

d-brake lining redileed in excess of 50% of useful life

uction of bar_diameter of link chain in excess of 10%

iction of wall _thickness for rollers and pins of roller chain in excess of 10%
uction in gear tooth thickness of reduction gear drive in excess of 10%

materials: materials thathave been collected or recovered from solid waste and reprocessed tobecomeas
hterials, as opposed to virgin raw materials.

rered

rope

ering

ssive

purce

A-1.4 References to Other Codes and Standards

Refer to the following publications, copies of which may be obtained from the publisher as indicated. The latest edition
shall be used.

AGMA 60
AGMA 60

10, Standard for Spur, Helical, Herringbone and Bevel Enclosed Drives
34, Practice for Enclosed Cylindrical Wormgear Speed Reducers and Gearmotors

Publisher: American Gear Manufacturers Association (AGMA), 1001 North Fairfax Street, Suite 500, Alexandria, VA 22314
(www.agma.org)
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ASME B30.16, Overhead Hoists (Underhung)
Publisher: The American Society of Mechanical Engineers (ASME), Two Park Avenue, New York, NY 10016-5990
(www.asme.org)

ASTM A48, Standard Specification for Gray Iron Castings (DOD adopted)

ASTM A143, Standard Practice for Safeguarding Against Embrittlement of Hot-Dip Galvanized Structural Steel Products
and Procedure for Detecting Embrittlement

ASTM B26, Standard Specification for Aluminum-Alloy Sand Castings (DOD adopted)

ASTM B633, Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel (DOD adopted)

Publisher: American Saciety for Testing and Materials (ASTM International) 100 Rarr Harhor Drive P Q Bax C700, West
Copshohocken, PA 19428-2959 (www.astm.org)

IEEE|45, Recommended Practice for Electric Installations on Shipboard
Publjsher: Institute of Electrical and Electronics Engineers, Inc. (IEEE), 445 Hoes Lane, Pisecatdway, N] 08854
(www.ieee.org)

MIL-{-24643, Cables and Cords, Electric, Low Smoke, for Shipboard Use, General Specifiecation for

MIL-DLT-917, Detail Specification: Electric Power Equipment, Basic Requirements

MIL-$TD-889, Detail Specification: Dissimilar Metals

MIL-$-901, Shock Tests, H.I. (High-Impact) Shipboard Machinery, Equipment, andSystems, Requirements for

Publisher: Department of Defense, Defense Logistics Agency (DLA), DLA DocumentiServices, Building 4/D, 70 Robbins
Avenue, Philadelphia, PA 19111-5094 (http://quicksearch.dla.mil)

UL 9p1, Tests for Safety-Related Controls Employing Solid-State Devices
Publisher: Underwriters Laboratories, Inc. (UL), 333 Pfingsten Road, Northbrook, IL 60062-2096 (www.uljcom)

A-2 PERFORMANCE REQUIREMENTS

A-2.1 General

Pefformance requirements shall be in accordance with ASME HST-4 and as specified in this Appendix.

A-2.2 Application

Mgdtals susceptible to corrosion attack in a seawater environment shall be treated, plated, or painted tp provide
corrdsion resistance. Assemblies containing dissimilar metals shall be protected against galvanic corrosion in a¢cordance
with MIL-DTL-917 and MIL-STD-889-If.a metal is coated or plated, the coating or plating metal rather than the Hase metal
shallpe considered in metal-to-metal-contact between parts that depend upon coating or plating for corrosion resistance.
When specified [see para. A-6(¢)],.hiooks shall be zinc plated. Zinc plating shall be in accordance with ASTM B633, Type |,
Class|Fe/Zn 13. The hook throat safety device shall be constructed of noncorrosive material or treated for corrosion
resisfance. The safeguardingagainst and procedure for detecting embrittlement of zinc coating shall be in a¢cordance
with |JASTM A143.

A-2.B Characteristics

A-2.3.1 Weight and Dimensions. Maximum weightand envelope dimensions of hoists shall be specified ifimportant to
the applieation [see para. A-6(d)].

A-2.4_Emergency Manual Operation

When specified [see para. A-6(e)], the hoist shall be equipped with a handwheel attached to an extension of the electric
motor shaft for emergency manual operation of the hoist in the event of an electric power failure. It shall be possible to
declutch the handwheel when it is not in use. An interlock shall be provided to prevent operation of the hoist electrically
while the handwheel is engaged. A pull of not more than 1 1b per 200 Ib (0.45 kg per 90.7 kg) of total hoist load shall be
required to initiate movement, and not more than 1 1b per 300 1b (0.45 kg per 136.1 kg) of total hoistload shall be required
for manual operation of the trolley.

A-2.4.1 Hand Chain. The handwheel described in para. A-2.4 shall be operated by a removable chain, which, when
fitted, will have a drop of approximately 2 ft (0.6 m) less than the specified lift of the hoist.
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A-2.5 Load Positioning Control

The hoist control system shall vertically position a load to within +, in. (£6.35 mm).

A-2.6 Lubrication

Lubricants used shall be readily available and be free of ozone-depleting chemicals (ODC).

A-2.7 Painting

Paints and coatings shall be lead and chromate free.

A-2.8 V\Jorkmanship

The holst shall withstand any operation specified herein without malfunction or component failure catised by f
workmarfship. Edges and surfaces exposed to operating and maintenance personnel shall be smooth and reunded s
a hazardgus surface does not exist.

A-2.9 Interchangeability

In no cgse shall parts be physically interchangeable or reversible unless such parts are also'‘interchangeable or 1
sible with regard to function, performance, and strength. Component parts for the same type hoists from the
manufactjirer shall be interchangeable to the greatest extent possible.

A-3 MECHANICAL REQUIREMENTS
A-3.1 De¢sign Stress

The maximum combined stress in component parts shall not exceed-35% of the tensile yield strength of the mater
hoist operation at rated capacity. The maximum combined stress inlfcomponent parts shall not exceed 70% of its tg
yield strehgth, when the hoist is subjected to static or dynamic qverload tests. For hoists requiring repair parts, all
parts shall be readily accessible for replacement. For hoist opération, a pull of not more than 1 1b per 200 Ib (0.45 K
90.7 kg) of total hoistload shall be exerted to initiate movement, and not more than 1 1b per 3001b (0.45 kg per 136.1
total hoigt load shall be required for manual operation.of the trolley.

A-3.2 Lgad Hooks

Hook throat openings shall be in accordance with the dimensions shown in Table A-3.2-1. The hook shall be c

aulty
b that

ever-
same

al for
nsile
wear

g per
kg) of

early

marked with manufacturer identification«and allowable hook load, or allowable hook load designator. Positive nieans

shall be provided to prevent the load hook from loosening due to rotation of the load. Load hooks shall be reg
detachable from the load chain.

Table A-3.2-1 Hook Throat Openings

adily

Hoist Rated Load,’1b (kg) Minimum Hook Throat Opening, in. (mm)
1,000.4453.6) 0.75 (19.1)
2,000_(907.2) 0.906 (23.0)
3,000 (1360.8) 1.0 (25.4)
4,000 (1814.4) 1.125 (28.6)
5,000 (2 268.0) 1.125 (28.6)
6,000 (2 721.6) 1.5 (38.1)
7,500 (3401.9) 1.375 (34.9)

10,000 (4 535.9) 1.625 (41.3)
11,000 (4 989.5) 2.0 (50.8)
13,000 (5896.7) 2.063 (52.4)
15,000 (6 803.9) 2.063 (52.4)
17,000 (7 711.1) 2.063 (52.4)
20,000 (9071.8) 2.25 (57.2)
25,000 (11 339.8) 2.25 (57.2)
30,000 (13 607.8) 2.75 (69.9)
40,000 (18 143.7) 3.0 (76.2)
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A-3.2.1 Range of Hook. The hoist shall pick up a load with the hook within 3.5 ft (1.07 m) perpendicular to the drum
centerline, at the point the rope reeves on the drum, and 7 ft (2.1 m) below the drum centerline.

A-3.3 Construction

Rotating shafts shall be supported in antifriction bearings or bushings, or both, and shall be enclosed against entry of
foreign matter. Rotating and sliding surfaces shall be lubricated. Hoists shall operate through a temperature range of
-20°F to 130°F (-29°C to 54°C) for a minimum of 3,000 cycles without a failure. Gears shall be totally enclosed in a readily
accessible casing that will permit examination, servicing, and cleaning. Positive means shall be provided to prevent any
component working loose. Hoist parts shall be readily accessible for servicing and replacement as required.

A-3.3.1 Wire Rope. Wire rope shall provide a safety factor of at least 5 for the rated load based on the minimum
breaking strength of the wire.

A-8.3.2 Gears. Gears shall be manufactured in accordance with AGMA 6010 and AGMA 6034

A-3.3.3 Overtravel Protection. The lift-limiting device specified in ASME B30.16, Section 16-1:2.14 shall eisure that
the Hoist automatically stops in the lowering position so as not to exceed the lower limit of-travel.

A-3.3.4 Overload Protection. Mechanical overload limiting devices shall not be permittéd in naval applicati¢ns unless
the hpistis provided with a mechanical load brake and the mechanical overload limiting'device is not installed o the load
side pf the hoist.

A-3.4 Type | Electric Wire Rope Hoist, Parallel or Right-Angle Geared, or Plain Trolley Suspehsion

4.1 Trolleys. Trolleys shall be geared or plain, as specified [see para. A-6(f)].

.4.2 Trolley Wheels. Trolley wheel spacing shall be suitable for use on applicable standard I-beam flhnge size.
s shall be provided to prevent the trolley wheel flanges from-riding up onto the supporting beam.

.4.3 Trolley Equalizers. Means shall be provided for distributing the hoist load equally into trolley side frames.

.4.4 Trolley Track Clamps. Quick-acting track clampsshall be provided for locking fully loaded hoists tojthe track.
s shall be adjustable for wear and function equally"well on curved or straight track. Clamps shall function without
sing the trolley wheel shaft or wheel bearing load, and in such a manner that the stresses resulting from ldcking will
en up in the trolley frame. Operation of the track clamps shall be with a chain wheel equipped with hand cHain. Hand
quired to set or release the track clamps shall not exceed 80 Ib (36.3 kg). Chain drop shall be approximately 2 ft (0.6
ss than the specified lift of the hoist{

.4.5 Cable Reel. An automatic, clock*spring-type cable take-up reel for ceiling mounting shall be furnished for the
motor power supply cable.

.4.6 Trolley Track. Trolley’track for Type I hoists shall be I-beam of the weight and radius specjfied [see
|A-6(g)].
.4.7 Control Stations. Control stations shall be pendant control type or bulkhead mounted as spedified [see
| A-6(h)].

Type Il_Etectric Wire Rope Hoist, Base (Winch Type), Wall, or Ceiling Mounted
.5.1 Mounting. Hoist shall be designed for deck, bulkhead, or overhead mounting.

.5.2_Control Stations. Control stations shall be pendant control type or bulkhead mounted as spedified [see
A6(h)]

para

A-3.6 Type lll Electric Wire Rope Hoist, Hook Suspension

A-3.6.1 Mounting. The mounting hook shall have a spring-loaded-type safety gate resting against the tip of the hook.
The safety gate shall be of sufficient strength to withstand a pull against the safety gate equal to the weight of the fully
loaded hoist.

A-3.6.2 Control Stations. Control stations shall be pendant control type or bulkhead mounted as specified [see
para. A-6(h)].
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A-3.7 Materials
Materials used shall be of sufficient hardness and strength to withstand intended use and applicable tests.

A-3.7.1 Recycled, Recovered, or Environmentally Preferable Materials. Recycled, recovered (see para. A-1.3), or
environmentally preferable materials should be used to the maximum extent possible, provided that the material meets
or exceeds the operational and maintenance requirements and promotes economically advantageous life cycle costs.

A-3.7.2 Prohibited Materials. Cadmium, asbestos, beryllium, brittle materials (see para. A-1.3), and magnesium or
magnesium-based alloys (except steel or aluminum alloys that contain less than 0.5% magnesium) shall not be used
unless otherwise specified. Welded aluminum 6061-T6, 2XXX, and 7XXX material shall not be used

A-3.7.3 Cast Iron. Cast iron shall not be used for load-bearing parts. Cast iron for non-load-bearing parts shall[be in
accordang¢e with ASTM A48, Class 35 or better.

A-3.7.4 Aluminum. Aluminum castings, if used, shall be in accordance with ASTM B26.

A-4 ELEHCTRICAL

A-4.1 General

Motors} controllers, brakes, and power supply cable shall be in accordance with IEEE/45 and, when specified [see
para. A-6(i)], shall withstand high-impact, grade A shock (see para. A-5.1.1).If shock tésting is specified, the power syipply
cable shall be in accordance with MIL-C-24643.

A-4.1.1] Hazardous Locations. When hoists are used in hazardous locations as defined by IEEE 45 or other special
codes, mgdifications or additional safety precautions not covered by this Appendix may be required.

A-4.2 Electrical Equipment Characteristics

A-4.2.1 Motors. Temperature rise of motors shall be in accordance with IEEE 45 for the class of insulation and
enclosurd used.

A-4.2.2 Hoist Brakes. The hoist shall be equipped with.an electric brake and, except Type I, a load brake. Thg load
brake shdll be provided to prevent operation of the hoist in the lower direction unless power is applied, and it shpll be
independent of the electric brake. The electric braké. shall stop and safely hold 150% of the hoist rated load aft any
operating speed. The electric brake shall hold a-static load equal to 200% of the hoist rating.

When gpecified [see para. A-6(j)], manual release of the electric brake shall be provided to permit manual operatipn by
the handyheel as specified herein (see para. A-2.4).

A-4.2.3 Operator’s Control Station.(Push-button controls shall be momentary contact type (spring returns to the
“OFF” pogition when released). Push*biitton controls shall be fully enclosed in a shock-resistant watertight casel with
rounded forners. The enclosure shall be watertight.

A-4.2.4 Control Enclosures. Control enclosures, unless otherwise specified [see para. A-6(k)], shall be NEMA Type 12
in accordpnce with IEEE 45.

A-4.2.3 Electromagnetic Interference and Compatibility. Hoist electrical equipment shall operate satisfacforily
under thg electromaghetic environment specified in Table A-4.2.5-1.

A-5 TESTING,"MARKING, AND DATA

A-5.1 Testing

A-5.1.1 High-Impact Shock. When specified [see para. A-6(i)], hoists shall undergo the high-impact shock test in
accordance with the requirements of MIL-S-901. Hoists shall undergo the Type A test specified for a principal unit.
Resilient mountings shall not be used. Trolley hoists shall be secured only by their own track clamps. Trolley
hoists and hook suspension hoists shall be mounted in their normal position. Type III hoists shall be tested in the
stowed position (horizontal attitude), constrained (not fastened) to prevent lateral movement, and clamped or strapped
toresistvertical movementand to prevent the test unit from becoming a missile hazard to test personnel. Hoists shall have
theload hookretracted for the test. The chain shall be looped in bights not to exceed 2 ft (0.6 m) and secured in or lashed to
the load hook during the test. Test fixture for mounting the hoist shall conform, as applicable, to the deck platform or
bulkhead mounting figures shown in MIL-S-901. A request to deviate from the test fixture, for mounting hoists differing
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Table A-4.2.5-1 Electromagnetic Environment

Frequency Range Units

Communications
250 kHz to 30 MHz V/m 50

Radar Average, mW/cm? Peak, mW/cm?
200 MHz to 225 MHz 7 1600
400 MHz to 450 MHz 5 300
850 MHz to 942 MHz 12 400
+215-GHzte4365-GHz 3 3900

2.7 GHz to 3.7 GHz 78 32000

5.4 GHz to 5.9 GHz 2 1200
16.3 GHz to 33 GHz 1 000

from
speci

A
timeg

A
This

those specified, shall be submitted to the contracting activity. Shock tests shall comply, with the requir
fied. Following successful completion of the high-impact shock test, the hoist shall be.stbjected to the folloy

5.1.2 Load. A hoist with an overload protection device shall demonstrate its abilityto lift and hold aload eq
its rated capacity without slippage.

\-5.1.2.1 Static Load. Hoists shall support a static load of twice the maximum rated capacity for a period
oad shall be suspended with the hoist load chain extended to the limit of the hoist’s rated lift height. This

may
capa

test1pad through the full operating range. Trolley-type hoists'shall be operated back and forth over a section off

pe changed to a minimum of 1 ft (0.3 m), provided the contractofndemonstrates that the entire length
le of 200% load. The suspended test load shall be held by the hoist brake.

-5.1.2.2 DynamicLoad. Hoists shall be loaded to 150% of rated capacity and operated by hoisting and lov

bments as
ving tests.

ualto 1Y,

bf 10 min.
extension
f chain is

vering the
track, 8 ft

(2.4 ;) or more in length, with the 150% load in suspension:This test shall be performed 10 times. The hoist and trolley

shall|operate satisfactorily, and the brake shall exhibit o sign of slippage.

A-5.1.3 Operating. Hoists shall be tested for op€ration with rated load as follows:

(a

hoisting speed requirements.

Hoisting Speed. Hoists shall be operated«for approximately 90% of lift height, to verify conformancg

with the

(b} Lowering Speed. Hoist load hooks shall’be lowered at a maximum speed of 80 ft/min (24.4 m/min) and timed to

detefmine conformance with the speed governor requirements.
Travel Limit. Hoists shall be operated in the up and down directions so as to engage the limit switches o demon-

(¢)
strat
(d)
cond
ther
not n
(e
appr
with
A-
(a)

e hoist ability to prevent load hook overtravel.
Load Positioning Control-The'hoist shall demonstrate its capability of accurately positioning aload. The te}
icted by establishing areference height and then jogging the load to a position =%, in. (+6.35 mm) above {
eference height. Repéat €ach test at least six times. Each positioning shall be accomplished by energizing
hore than six times,

Performance.The hoist shall be continuously operated at maximum speed [80 ft/min (24.4 m/min)
ximately 90%.0f lift height for a period of not less than 30 min. During this test, the hoist shall operate sat
ut any ifndication of malfunction.

5.1.4- Manual Operation. Hoists shall be tested to demonstrate
theability to lift and lower through the full hoisting range a rated load by means of the handwheel arr

st shall be
nd below
the motor

| through
sfactorily

hingement

(b

1 . 1 1 1 . 1 -
LI HHIETTOCK PIEVEIILS TICCLNIUAD UpPET dUUIT

A-5.1.5 Electromagnetic Interference Measurements. Electromagnetic interference testing shall be done in accor-
dance with UL 991.

A-5.1.6 Geared Trolley Traverse. On Type I geared trolley hoists, a pull of not more than 1 b per 200 lb (0.45 kg per
90.7 kg) of total hoist load shall be exerted on the hand chain to initiate movement of the hoistload, and a pull of not more

than

1 1b per 300 1b (0.45 kg per 136.1 kg) to initiate hoist and trolley movement.

A-5.1.7 Track Clamp. Track clamps on Type I hoists shall be tested by subjecting the loaded hoist to a pull equal to one-
third of the rated capacity of the hoist. The pull shall be exerted in either direction parallel to the trolley tracks. Clamps
shall prevent the loaded hoist from moving in either direction when the trolley track is in a horizontal position.
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A-5.1.8 Fleet Angle. Hoists shall demonstrate their ability to pick up a load with the hook attached to the load at

3.5ft

(1.07 m) out from an imaginary perpendicular 7 ft (2.1 m) below the hoist. Hoists shall accomplish this lift without the

rope jumping the grooves on the cable drum. The lift shall be conducted four times; once forward, once aft, and on
each side of the hoist.

ce on

A-5.1.9 Mounting Hook for Type Ill Hoist. The safety gate of the mounting hook as specified shall demonstrate its
ability to hold a load equal to the weight of the fully loaded hoist. This hook shall be attached to a pad eye of sufficient
strength and a cable shall be rigged through the hook and safety gate to aload equal to the weight of the fully loaded hoist.

The safety gate shall hold this load (without assistance from the hook) without distortion and shall operate properly
removal of the load.

upon

A-5.1.10 Endurance. Hoists shall be subjected to 3,000 cycles of continuous operation (see para. A-1.3). A'cy
operatior] is defined as the lifting and lowering through the full hoisting range a rated load at the specified liftin
lowering ppeeds. After completion of the above tests, gears, chain, bearings, chain sprockets, brakes, and other wej
parts shall be examined for excessive wear (see para. A-1.3).

A-5.2

A-5.2.1 Identification. In addition to the requirements of ASME B30.16, para. 16-1.1.3, the hioist shall be identified
the folloWing:

(a) hoist weight and shock (grade), as applicable

(b) tyge, as applicable

(c) ratgd load

(d) Nohmandatory Appendix A, ASME HST-4

(e) National Stock Number (NSN) (if established)

(f) confract or order number

(g) dafe of manufacture

rking

A-5.3 Data

A-5.3.1 Technical Manuals. When specified [see para. A-6(P)] in the contract or order, the manufacturer shall pr
technical [manuals in accordance with the data ordering documents and include the following:

(a) complete list of material
tification of each component for replacement
(c) findl drawings

A-6 TYRICAL HOIST INQUIRY DATA

In addition to the typical hoist inquiry’data of ASME HST-4, acquisition documents shall specify the followir
(a) cohpliance with Nonmandatory Appendix A, ASME HST-4 (if required)

(b) tyge of hoist required (see\para. A-1.2)

(c) if Zjnc coating of hooks is Tequired (see para. A-2.2)

imum weight and\envelope dimensions required (see para. A-2.3.1)

(e) if Handwheel is réquired (see para. A-2.4)

(f) geared or plain.trelley on Type I hoists (see para. A-3.4.1)

(g) siz¢ and radius of the I-beam for Type I hoists (see para. A-3.4.6)

(h) tyge of control station required (see paras. A-3.4.7, A-3.5.2, and A-3.6.2)

(i) hoist shock-resistance grade A (see paras. A-4.1 and A-5.1.1)

cle of
b and
aring

with

bpare

(j) mainual release of electric brake (see para. A-4.2.2)

(k) type of enclosure (see para. A-4.2.4)
(1) technical manuals (see para. A-5.3.1)
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