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FOREWORD

This Standard is one in a series that provides performance requirements for hoists; it was originally issued in 1985. It
was developed by The American Society of Mechanical Engineers (ASME) HST Standards Committee, Hoists — Overhead.

It is inten,

Standa

ed-te-serve-as-aguide-to-mantfacturers-of the-eqiipmentand-to-the purchasersand-users-of the-equip
"ds in this series are

Designator Title
HST-1 Performance Standard for Electric Chain Hoists
HST-2 Performance Standard for Hand Chain Manually Operated Chair-Hoists
HST-3 Performance Standard for Lever 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

This edition contains various updates to the definitions and references in Séctions 5-0.2 and 5-0.3 and para. A-

new para
revised tg
Appendix
This St
Style Gui
This St

le.

braph has been added to provide guidance on air supply characteriStics and considerations. The scope has
reflect the Standard’s applicability to the U.S. Department of Defenise (DOD) applications. When Nonmand
A is invoked, this Standard becomes applicable to hoists used for DOD applications.

ndard has been formatted in accordance with the 2019 ASM¥ Codes and Standards Writing Guide and Edi

hndard was approved as an American National Stanidard on April 2, 2020.

ment.

.2. A
been
ptory

torial
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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

1d 1
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Subject:
Edition:
Question

Propo.Ilg aCase. Cases may be issued to provide alternative rules when justified, to permit early implementat
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Secretary, HST Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

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

ng Revisions. Revisions are made periodically to the Standard to incorporate changes that appear nece
le, as demonstrated by the experience gained from the application of the Standard: Approved revisions W
periodically.
hndard is always open for comment, and the Committee welcomes propesals for revisions. Such prop
as specific as possible, citing the paragraph number(s), the proposed wording, and a detailed description
br the proposal, including any pertinent documentation.

ed revision when the need is urgent, or to provide rules not covered by existing provisions. Cases are effé
ly upon ASME approval and shall be posted on the ASME’Committee web page.

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

ptations. Upon request, the HST Standards,Committee will render an interpretation of any requirement

€.

cessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will recei
e-mail confirming receipt.

e at the above address-The request for an interpretation should be clear and unambiguous. It is furthe
d that the Inquirersstbmit his/her request in the following format:

Cite the applicable paragraph number(s) and the topic of the inquiry in one or two w
Cite the applicable edition of the Standard for which the interpretation is being requg

Phrase the question as a request for an interpretation of a specific requirement suitab
general understanding and use, not as a request for an approval of a proprietary desi

ts for interpretation should preferably be submitted through the online Interpretation Submittal Form).

ssary
ill be

osals
bf the

on of
ctive

y the

1at as
osed

bf the

Interpretations can only be rendered ih response to a written request sent to the Secretary of the HST Stang¢lards

The
ve an

hquirer is unable to use-the online form, he/she may mail the request to the Secretary of the HST Stanglards

[ rec-

ords.
sted.

le for
gn or

situation. Please provide a condensed and precise question, composed in such a way

hata

Proposed

Backgrou

“yes” or “no” reply is acceptable.

Reply(ies): 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.

nd Information: 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.
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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,” “
devi]c, OT dLLiViLy.

» o«

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

Attending Committee Meetings. The HST Standards Committee regularly holds meetings and/or telephone confer-
enceg that are open to the public. Persons wishing to attend any meeting and/or telephone conference should cpntact the
Secrgtary of the HST Standards Committee. Future Committee meeting dates and locations can be fourid on the Committee
Pagelat http://go.asme.org/HSTcommittee.
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Chapter 5-0
Scope, Definitions, References, and Appendices
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[ION 5-0.1: SCOPE

This Standard establishes performance requirements for air-powered chain hoists for vertical lifting 4
hg material handling of freely suspended (unguided) loads usingload chain of the roller or weldédlink type
e following types of suspension:

1) lug

2) hook or clevis

3) trolley

This Standard is applicable to hoists manufactured after the date on which this\Standard is issued. It
ble to

1) damaged or malfunctioning hoists

2) hoists that have been misused or abused

3) hoists that have been altered without authorization of the mafufacturer or a qualified person

[4) hoists used for lifting or supporting people, or

e requirements of this Standard shall be applied together with the requirements of ASME B30.16. Please al
E B30.16 for requirements pertaining to marking, construction, and installation; inspection, testing, an|
; and operation.

[ION 5-0.2: DEFINITIONS

rmal operating conditions: environmental conditions that are unfavorable, harmful, or detrimental to the
oist, such as excessively high or low tempertatures, exposure to weather, corrosive fumes, dust-laden or
atmospheres, and hazardous locatiofis,

bnt temperature: the temperature, of the atmosphere surrounding the hoist.
: an overhead standard structuxal or specially fabricated shape on which the trolley operates.
: a device, other than a motot, used for retarding or stopping motion by means of friction or power,

, holding: a friction brakefor a hoist that is automatically applied and prevents motion when the air
rupted.

brak
unid
mot

braking, contr6l?a method of controlling speed by removing energy from the moving body or by imparting ene
oppofpitecdirection.

brakingy dynamic: a method of controlling speed by using the motor as a compressor.

, mechanical load:~an automatic type of friction brake used for controlling loads in a lowering direc
rectional deyicé requires torque from the motor to lower a load but does not impose additional lo
when lifting-a load. This may also be used as a holding brake if designed as such by the manufacty

ervice in-
5 with one

is not ap-

5) hoists used for the purpose of drawing both the load and the hoist up or down the hoist’s own loadl chain(s)

5o refer to
d mainte-

pperation
moisture-

supply is

tion. This
hd on the
rer.

rgy in the

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

chain, load: the load-bearing chain in the hoist.

chain, roller: a series of alternately assembled roller links and pin links in which pins articulate inside the bushings and the
rollers are free to turn on the bushings. Pins and bushings are press-fit in their respective link plates.

chain, welded link: a chain consisting of a series of interwoven links formed and welded.

NOTE: Load chain properties do not conform to those shown in ASME B30.9.

control: a device or group of devices that serves to govern in some predetermined manner the power delivered to the
apparatus to which it is connected.
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control, pendant: a valve system, connected to the hoist or trolley by hoses, that either directly controls flow of air to the
motor or controls a pilot-operated valve system at the motor inlet.

control, pull: cords or chains suspended from the hoist, by means of which a valve system on the hoist can be operated.
control, rod: a rigid rod suspended from the hoist, with which a valve system on the hoist can be operated.

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

headroom: headroom is measured with the load hook at its upper limit of travel and is the distance from the saddle of the
load hook to the following locations (see Figure 5-0.2-1):
(a) saddle of the top hook on hook-suspended hoists
(b) cenjterline of the suspension holes on lug-suspended hoists
(c) wheel treadline on trolley-suspended hoists

hoist: a njachinery unit that is used for lifting or lowering a freely suspended (unguided) load.
hoist spedd: the rate of motion that the load hook obtains while lifting rated load.
hook suspgended: suspension of the hoist from a trolley or rigid structure by means of a hodk at top of hoist.

idler sprofket: a freely rotating device that changes the direction of the load chain. This dévice is sometimes called}idler
wheel, idler sheave, pocket wheel, or chain wheel (see Figure 5-0.2-2).

lift: the mpximum vertical distance through which the load hook can travel and is the total hook movement betwepn its
upper linjit of travel and its position when at the lower limit of travel (see Eigure 5-0.2-1).

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

limit devige: a device that limits equipment motion or takes control¢ofparticular functions without action of the operator
when a limiting condition is reached.

load, rated: 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
and slingp.

load block: the assembly of hook or shackle, swiyél,bearing, pins, sprocket, and frame suspended by the load chain| This
shall inclfide all appurtenances reeved in the lead chain.

load chaip container: a device used to collect the slack load chain.
load hooH: the hook used to connect /thedoad to the hoist.

load sprogket: ahoist component thattransmits motion to the load chain. This componentis sometimes called load wheel,
load shegve, pocket wheel, chain ‘wheel, or lift wheel (see Figure 5-0.2-2).

load suspension parts: the médns of suspension (hook or lug); the structure or housing that supports the load sprqcket,
load chaip, sprockets, and load block or hook.

lug suspefpded: suspension of the hoist from a trolley or permanent structure by means of a bolt(s) or pin(s) thropgh a
rigid-typg or swivél-type lug.

minimum|radius:the smallest radius of the beam, measured to the center line of the web of the beam, on which the tfolley
will operjte.

normal operating conditions CONMAITONS GUTINg WITITIT a 015t 15 performing furnctions withim tie scope of the original
design.

overload: any load greater than the rated load.
parts (lines): number of lines of chain supporting the load block or hook.

power transmission parts: the machinery components, including the gears, shafts, clutches, couplings, bearings, motors,
and brakes.

qualified person: a person who, by possession of a recognized degree in an applicable field or certificate of professional
standing, or who, by extensive knowledge, training, and experience, has successfully demonstrated the ability to solve or
resolve problems relating to the subject matter and work.
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rated air pressure: the air pressure, at the hoist inlet, at which the hoist is designed to lift rated load at rated speed.

reach: the distance from the saddle of the load hook at its lower limit of lift to the upper point of the headroom
ment. Reach is equal to lift plus headroom (see Figure 5-0.2-1).

reeving: a system in which a chain travels around sprockets (see Figure 5-0.2-2).
shall: a word indicating a requirement.

should: a word indicating a recommendation.

measure-

trolley: a wheeled mechanism from which a hoist is suspended to provide horizontal motion of the hoist along a beam.

U"OII

trollgy suspended: suspension of a hoist from a trolley. The hoist can be connected to the trolley by hook;\cle
suspénsion, or the hoist can be integral with the trolley.

valvet a device for starting, stopping, or changing the flow in a pneumatic circuit.

SECTION 5-0.3: REFERENCES

Th following is a list of publications referenced in this Standard. The latest editiofthall apply.

ANSIYNFPA 70, National Electrical Code
Publisher: National Fire Protection Association (NFPA), 1 Batterymarch Park, Quincy, MA 02169-7471 (www

ASME B30.9, Slings
ASME B30.16, Overhead Underhung and Stationary Hoists
Publjsher: The American Society of Mechanical Engineers (ASME), Two Park Avenue, New York, NY 10

SECTION 5-0.4: APPENDICES

Nonmandatory Appendix A applies to the performancerequirements for hoists used in marine and other apj
The rlequirements stated in Nonmandatory AppendixA are in addition to the requirements of ASME HST-5 an
specifically invoked.

a peam.

vis, or lug

nfpa.org)

D16-5990

plications.
d shall be
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Figure 5-0.2-1 Headroom, Lift, and Reach
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Chapter 5-1
Performance

SECTION 5-1.1: GENERAL

Alllequipment selected in accordance with this Standard is designed to perform satisfactorily when uSgd'in a
with [ASME B30.16, Chapters 16-2 through 16-4, and within the rated load and hoist duty serviee classifi

equi
ficati

SEC]T

5-1.2

Se
load
of th

ment shall provide speeds, lifts, and headroom in accordance with the manufacturer’s spécifications o
bns agreed upon by the manufacturer and user.

[ION 5-1.2: HOIST DUTY SERVICE CLASSIFICATION

.1 General Considerations

vice conditions have an important influence on the performance of wearigparts of a hoist such as gears
thain, sprockets, brake linings, load and lift limit devices, wheels, and priéumatic components. Careful cons
b hoist duty service classifications described in this Section will enable the user to evaluate the applicati

obtain a hoist designed for optimum performance and minimum maihtenance. If doubt exists regarding hoist

the h
funct
analy

(a)
inclu
life v

oist supplier should be consulted. Many factors enter into theselection of the proper hoist to perfor
ion. Hoisting equipment consists of both mechanical and pneéiwmatic components and both must be considg
zing the service the hoist must perform. The factors that influence the performance of any hoist incl
Load Distribution. The actual distribution or proportion of full and partial loads to be handled by the e
Hing lifting devices, has an important effect on the life’6f power transmission components. For example, b3
hries according to the cube of the load. A 2-ton (1.814.4-kg) hoist operated at a mean effective load of 1 ton

will have a ball bearing life of eight times that of'the same hoist used steadily at its rated load.

(®
(c)
(d

5-1.7
addi

suita

5-1.2

Operational Time. Operational time is.the total running time of the hoist per hour or per work peri
Repetitive Long Lowering Operations.Such operations generate heat in mechanical load brake.
Environmental Conditions. Examples are high or low ambient temperatures, dust, moisture, corrosive fj

.2 Hazardous Locations

WIen hoists are used in hazardous locations as defined by ANSI/NFPA 70 or other special codes, modifi

onal precautions not covered by this Standard may be required. In these locations, only hoists designed in|
ble for the conditioris\éncountered shall be used.

.3 Duty Classification

w

ile all the<factors listed in para. 5-1.2.1 must be considered in selecting the proper class of hoist, most

applikationsanbe generalized according to the percentage of rated load normally handled and the running timg
Tablg 5-1.2:3+1 are the two duty classes that have been established for air-powered chain hoists. The majori
applifations will fall into the A4 category.

cordance
ation. All
to speci-

bearings,
ideration
on and to
selection,
n a given
red when
lde

juipment,
ll bearing
907.2kg)

bd.

limes, etc.

rations or
amanner

ndustrial
.Listedin
y of hoist

Table 5-1.2.3-1 Air Chain Hoist Duty Service Classification

Hoist Duty Class Description

A4 Loads normally less than 50% of rated load with running time up to continuous, or
Loads normally above 50% of rated load with running time up to 50% of work period

A5 Loads normally above 50% of rated load with running time above 50% of work period
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Table 5-1.4-1 Typical Hoist and Motorized Trolley Speeds

Rated Load

Hoist Speed, Motorized Trolley Speed,
Tons (kg) Tonnes (kg) ft/min (m/min) ft/min (m/min)
[Note (1)] [Note (2)] [Note (3)] [Note (3)]
Y (114) Y (125) 16 to 100 (5 to 30) 30 to 100 (9 to 30)
Ve (227) Y4 (250) 7 to 100 (2 to 30) 30 to 100 (9 to 30)
Y, (454) Y, (500) 7 to 100 (2 to 30) 30 to 100 (9 to 30)
1 (909) 1 (1000) 7 to 100 (2 to 30) 30 to 100 (9 to 30)
1Y%, (1364) 1Y% (1500) 4 to 40 (1 to 12) 30 to 100 (9 to 30)
2 (1818) 2 (2000) 4 to 40 (1 to 12) 30 to 100 (9 to 30)
3 (2727) 3 (3000) 4 to 40 (1 to 12) 30 to 100 (9 to,30)
4 (3636) 4 (4000) 4 to 24 (2 to 7) 30 to 100 _(9\t6 30)
5 (4545) pnd over 5 (5000) and over 4t024(2t07) 30 to 1007°(9 to 30)
GENERAL NOTE: This Table is to be used as a guide only and is not intended to restrict either the manufacturer or buyer from offelfing or
specifying §peeds outside the ranges shown, nor should it be inferred that speeds above or below the ranges.shown are not compatible wjth the
required clpss of hoist.
NOTES:
(1) Tons of 2,000 Ib.
(2) Tonneq of 1000 kg.
(3) Lifting pnd lowering speeds will vary depending on the percent of rated load. Lowering speedsare inherently greater than lifting speedg Refer
to manjufacturer’s catalog.
SECTION 5-1.3: SPECIFICATIONS OF LIFT, HEADROOM, AND REACH
5-1.3.1 Lift
Most ailr chain hoists are manufactured with standardlifts of 10 ft (3.1 m), 15 ft (4.6 m), and 20 ft (6.1 m). One of these
standard |ifts will normally be adequate for the particular requirement. It is recommended that the purchaser specify the
required [ift on his inquiry or bid request.
5-1.3.2 Headroom
Headrdom should be specified if important to the application.
5-1.3.3 Reach
Reach $hould be specifiedf important to the application.
SECTION 5-1.4: SPEEDS — HOIST AND TROLLEY
Hoistinlg equipmentis available over a wide range of hoist and trolley speeds. Listed in Table 5-1.4-1 are typical §peed
ranges cdmmonlyavailable.
NOTE: Taljle 5-1.4-1 is to be used as a guide only and is not intended to restrict either the manufacturer or buyer from offerjng or
specifyingspeeds outside the ranges shown, nor should it be inferred that speeds above or below the range shown are not compatible

with the required class of hoist.

SECTION 5-1.5: TROLLEYS

Hoisttrolleys are available in plain, hand chain-operated, and motor-driven types. Selection of each type depends upon
the application.
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5-1.5.1 Plain Type

This type is recommended where trolley motion is infrequent or relatively short. Due to the required force 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 tons (3
000 kg) with the elevation of the beam not more than 20 ft (6 m) above the operator’s floor level.

5-1.5.2 Hand Chain-Operated Trolleys

Motion is obtained by pulling on the hand chain thatis connected to trolley wheels through gears or sprockets. This type
is recommended where trolley motion is relatively infrequent or short and for those loads and beam heights where a

plaiu typc tr Ul‘u:_y wottdbe ilupl acticat:
The hand chain-operated trolley provides good load spotting ability.
The hand chain shall be guarded to prevent hand chain disengagement from the hand chain wheél:
The hand chain shall withstand, without permanent deformation, a force of three times the pull required to traverse the
trolldy with rated load.

5-1.5.3 Motor-Operated Trolleys

Thjs type is recommended where the operating frequency, distance of travel, or the typ€,of load being hand|ed would
causg unsatisfactory operation if the trolley were the plain or of the hand chain-operated-type. Design of motorfoperated
trolldys shall be based on intermittent operation on a straight beam, unless otherwise specified. Where trolley travel
involpes a curved beam, beam switches, exceptionally long runs, or near continuous operation, a special design may be
requijred, and full particulars should be provided with the inquiry.

Briikes, when specified, may be actuated by mechanical or pneumatic means, and shall have the following ¢haracter-

(aj sufficient capacity to stop the trolley within a distance in feet (imeters) equal to 10% of the rated speed In feet per
minute (meters per minute) when travelling at rated speed with'\rated load
(b) heat dissipation capability for the specified frequency. efdperation
(c)| provisions for adjustment where necessary to compensate for wear

5-1.5.4 Trolley Wheels

When a trolley is required for use with a hoist, the type and size of support beam must be specified to ensure the trolley
whedl contour is suitable for the contour of the:beam.
5-1.%.5 Overload Limiting Device

Anloverload limiting device, when furhished, shall be designed to permit operation of the hoist within its ratedl load and
to limit the amount of overload that ¢an be lifted by a properly maintained hoist under normal operating cpnditions.
The overload limiting device may allow the lifting of an overload, but shall be designed to prevent the lifring of an
overload that could cause damage to a hoist. That does not imply that any overload is to be intentionally applied to the

ThE overload limiting dévice is an emergency device and shall notbe used to measure the maximum load to be|lifted and
shall|not be used te{sense the overload imposed by a constrained load.

5-1.9.6 Air Supply Characteristics

Aif supply.characteristics should be as specified by the hoist manufacturer. Refer to the technical manual proyided with
the hoist;7or contact the hoist manufacturer for detailed information.

SECTION 5-1.6: CONTROL

Hoists and trolleys shall have pendant, pull, or rod control. Control actuators shall automatically return to the off
position.

5-1.6.1 Pendant Control

The pendant control station shall be supported to protect the pneumatic hose and connections against strain. The
pendant control station shall be clearly marked to indicate the function of each actuator. Unless otherwise specified, the
standard pendant control shall have a length that will locate the pendant approximately 3 ft to 5 ft (0.9 m to 1.5 m) above
the lower limit of lift.
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5-1.6.2 Pull Control

Pull control shall consist of two pull chains or cords with suitable handle(s) clearly marked for direction. Unless
otherwise specified, the standard pull control shall have a length that will locate the control handles approximately
3 ftto 5 ft (0.9 m to 1.5 m) above the lower limit of the lift.

5-1.6.3 Rod Control

Rod control shall permit control of hoist or trolley motion by linear or rotary movement of the rod handle, or a
combination of both. The rod handle shall be clearly marked for direction of motion. Unless otherwise specified,

h d! 11 TS B B 1 PREIR T WY NP I R e Wa \ PR I 2l 4l 1 1. PR ok LY N
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SECTION 5-1.7: TYPICAL AIR CHAIN HOIST AND TROLLEY INQUIRY DATA
See Form 5-1.7-1.



https://asmenormdoc.com/api2/?name=ASME HST-5 2020.pdf

ASME HST-5-2020

Form 5-1.7-1 Typical Air Chain Hoist and Trolley Inquiry Data Form

HOIST Type of Suspension:
Quantity required (] Lug (] Hook [ Clevis
Rated capacity ton ( k) E 'F\’/Ilain trolley | IZI! Hanld:,cfgli: operated trolley
otor operated trolle ther
Lift [Note (1)] ft ( m) Reach ft ( m) P Y
Headroom in. ( mm)  TROLLEY (see para. 5-1.5)
Distance from operating floor to underside of beam or Travel speed ft/min ( m/min)
tqrsuppoTTpomt [] Trolley brake required
ft in. ( m)

Hoisti d f/min ( /min) Type of control:

oisting spee min m/min

[] Pendant [] Pull [] Rod
Type of control: [] Other
[Jj Pendant [ ] Pull - [] Rod Type and size of beam
Other

al Width of running flange in. ( m)
Alir supply pressure at hoist under normal operating Minimum radius of beam curVes
cpnditions psig ft . ( m)

brformance Requirements (see Section 2): Clearance dimensions, of{interlocks, switches, or beam dplices

verage lift ft ( m) (if used)

umber of lifts/hr

Muffler [ Yes [INo

hift hr/day

OPTIONAL EQUIPMENT
pist service classification A-

P
A
I\
Number of starts/hr
S
H
Flirnish complete information regarding any abnormal
o

berating conditions:

OTE:
) Refer to manufacturer’s catalog for standard liftithat will meet the application requirement.

_—_—
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NONMANDATORY APPENDIX A

PERFORMANCE REQUIREMENTS FOR AIR CHAIN HOISTS USED
IN MARINE AND OTHER APPLICATIONS AS REQUIRED BY THE

A-1 GEN

A-1.1 Sqope

This Ag

This Aj

chain hoipts.

A-1.2 CJassiﬁcation

Air ch
A-1.2.1]

Class 1
Class 2

A-1.2.2

Type A
Type B
Type C
Type D
Type E

A-1.3 D¢
brittle ma

continuoy
speeds.

excessive

— U.S.DEPARTMENT OF DEFENSE(DOD)

ERAL

pendix, in conjunction with ASME HST-5, replaces the requirements of MIL-H-2813 and MIL-H-24591 f

in hoists shall be of the following classes and types as specified [see para. A-5.1(b)].

Classes

Conventional weight, for general material handling

Light weight, for general material handling

Types

Air chain hoist, hook suspension

Air chain hoist, plain trolley sSuspension, hand operated

Air chain hoist, geared trdlley suspension, hand operated

Air chain hoist, geared trelley suspension, air-motor powered

Air chain hoist, geared trolley suspension, low headroom, air-motor powered

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

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

pendix provides performance requirements beyond those cited in ASME HST-5 foraitrwire rope hoists for ise in
marine ahd other applications as required by the U.S. Department of Defense (DOD).

DI air

ering

jvear:

wear: wear thatis sufficient to impair safe operation of the hoist. The following conditions define excessive

(a) increase in chain wheel pocket dimension in excess of 10%

(b) inc

rease in clearance tolerance between shaft and bearing in excess of 15%

(c) life-lubricated bearings requiring lubrication

(d) loa

d brake lining reduced in excess of 50% of useful life

(e) reduction of bar diameter of link chain in excess of 10%
(f) reduction of wall thickness for rollers and pins of roller chain in excess of 10%
(g) reduction in gear tooth thickness of reduction gear drive in excess of 10%

mean time to repair: the average time it takes to fix a failed item. It is calculated by dividing the total corrective main-
tenance time by the total number of corrective maintenance actions during a specified measurement interval.

10
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recovered materials: materials thathave been collected or recovered from solid waste and reprocessed to become a source
of raw materials, as opposed to virgin raw materials.

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 edition
bearing the latest date of issuance shall be used.

AGMA 6010, Standard for Spur, Helical, Herringbone, and Bevel Enclosed Drives
AGMA 6034, Practice for Enclosed Cylindrical Worm Gear Speed Reducers and Gear Motors

Publisher: American Gear Manulacturers Association B or all1ax SIreeg, suite VA 22314

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

ASTM A143, Standard Practice for Safeguarding Against Embrittlement of Hot-Dip Galvanized Structural Stee] Products
anfl Procedure for Detecting Embrittlement (DOD adopted)

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 Society for Testing and Materials (ASTM International), 100 Barr Harbor Drive, P.0. Box C/00, West
Copshohocken, PA 19428-2959 (www.astm.org)

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

MIL-$-901, Shock Tests, H.I. (High-Impact) Shipboard Machinery, Equipmént, and Systems, Requirements for

MIL-$TD-167-1, Mechanical Vibrations of Shipboard Equipment (Type I " Environmental and Type II — [nternally
Extited)

MIL-$TD-740-1, Airborne Sound Measurements and Acceptance Critéria of Shipboard Equipment

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

Publisher: Department of Defense, Defense Logistics Agency (DLA), DLA Document Services, Building 4/D, 700 Robbins
Avpenue, Philadelphia, PA 19111-5094

tp://quicksearch.dla.mil)

A-2 IPERFORMANCE REQUIREMENTS
A-2.1 General

Pefformance requirements shall be ‘in accordance with ASME HST-5, and as specified in this Appendix.

A-2.2 Application

Mdtals 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 MII*STD-889. If a metal is coated or plated, the coating or plating metal rather than the Hase metal
shallpe considered ifumetal-to-metal contact between parts that depend upon coating or plating for corrosion resistance.

When specified{[see para. A-5.1(c)], hooks shall be zinc plated. Zinc plating shall be in accordance with ASTM B633,
Type|ll, Class/Fe/Zn 12. The hook throat safety device shall be constructed of noncorrosive material or treated for
corrgsion resistance.

When specified [see para. A-5.1(d)], theload chain shall be protected from corrosion by zinc plating in accordance with
ASTM B633, Type I, Class Fe/Zn 12.

The safeguarding against and procedure for detecting embrittlement of zinc coating shall be In accordance with
ASTM A143.

A-2.3 Characteristics

A-2.3.1 Type A, Air Chain Hoist, Hook Suspension. Type A hoists shall be in accordance with Table A-2.3.1-1 and the
requirements specified herein.

A-2.3.2 Type B, Air Chain Hoist, Plain Trolley Suspension, Hand Operated and Type C, Air Chain Hoist, Geared
Trolley Suspension, Hand Operated. Type B and Type C hoists shall be in accordance with Table A-2.3.2-1 and the
requirements specified herein. Trolley track size shall be as specified [see para. A-5.1(e)].

11
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Table A-2.3.1-1 Type A, Air Chain Hoist, Hook Suspension

Rated Load, ton Minimum Standard Headroom, Maximum Weight of Chain Hoists Minimum Lifting
[Note (1)] Lift, ft in. Class 1, Ib Class 2, 1b Speed, ft/min

Vi 8 14.5 68 48 40

s 8 15 68 48 30

1 8 18 100 61 19

1% 8 23.5 155 107 15

2 8 235 233 107 10

o 3 Z/U 13U 10

3 8 37 320 138 8

8 45 413 172 8

8 45 420 195 8

8 49 500 305 6

0 8 54 620 322 4

2 8 54 875 350 4

6 8 60 1,120 600 4

20 8 71 1,300 1,400 4

NOTE: (1) /2,000 lb/ton.

Tablle A-2.3.2-1 Types B and C, Air Chain Hoists, Plain and Geared Trolley Suspension, Hand Operated

Maximum Pull to

Maximum Hoist Weight
Track Clamp, 1b

L.eSs

Traverse.Hoist, 1bf Type B | Type [C
Minimum Standard Plain Geared Minimum
Rated Minimum Lifting Size of Maximum Trolley, Trolley, Radius of
Load, ton| Standard Speed, I-Beam, Headroom, Type B Type C Track Class Class
[Note (1)] Lift, ft ft/min in. in. [Note (2)] [Note (3)] Curve,in. Class 1 2 Class 1 2
Vi 8 40 5 14.5 15 21 137 118 275
1/2 8 30 5 15 20 5 21 137 118 275
1 8 19 6 18 40 10 21 240 170 284 205
1Y, 8 15 7 19.5 45 13 36 322 270 335 270
2 8 10 8 19.5 60 15 36 456 328 500 360
3 8 10 10 26.5 65 21 48 560 430 525 480
4 8 8 10 26.5 70 23 66 765 534 900 630
5 8 8 12 32 75 28 66 1,080 730 1,100 800
6 8 8 12 32 100 35 66 1,090 730 1,120 800
NOTES:
(1) 2,000 Ip/ton.
(2) Direct pull on trélfey (along direction of track when moving on straight level track).
(3) Pull onf gear trolley hand chain (when moving on straight level track).

12
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Table A-2.3.3-1 Type D, Air Chain Hoist, Geared Trolley Suspension, Air-Motor Powered

Minimum Lifting

Maximum Hoist Speed, ft/min Maximum Headroom,
Rated Load, ton Weight, 1b Standard Lift, ft [Note (2)] in. Minimum Radius of
[Note (1)] Class 1 Class 2 Class 1 Class 2 Class 1 Class 2 Class 1 Class 2 Track Curve, in.
1 280 225 12 8 40 30 35 20 26
2 475 225 12 8 20 15 40 20 26
3 660 300 12 8 14 10 43 27.5 36
4 860 365 12 8 12 8 46 30 48
5 1,050 550 12 8 10 8 49 32 6p
10 2,000 750 12 8 4 4 66 48 6p
NOTE}:

(1) 2§00 Ib/ton.
(2) Minimum lift speed for fully opened control valve.

A

p.3.3 Type D, Air Chain Hoist, Geared Trolley Suspension, Air-Motor Powered. Type D hoists shall be in a¢cordance

with [Table A-2.3.3-1 and the requirements specified herein. Type D hoists shall be‘eqttipped with a traversing[air motor

and ¢ontrols for traversing the trolley. Trolley track size shall be as specifiedJsee para. A-5.1(e)].

A

.3.4 TypeE, Air Chain Hoist, Geared Trolley Suspension, Low Headroom, 2,000-lb and 4,000-Lb Rated L oad, Air-

Motdr Powered. Type E air chain hoists shall be in accordance with TableA-2¢3.4-1 and the requirements specified herein.
Hoist projections, excluding chain basket, shall extend not greater than.15 in. below the underside of the track. No part of
the hpistshall extend 4 in. above the bottom of the trolley track. Trolley-track size shall be as specified [see para.|A-5.1(e)].

A
atingl with an air supply having the following characteristics:
(aj) rated air gauge pressure 90 psi

(b} a maximum moisture content of 0.002 Ib of water per pound of dry air at 60°F and 90 psi absolute

(c)] solid particle contamination limited to 25 pm
(d} a minimum of one drop of atomized lubrication for every 10 cfm of air

A

.3.5 Air Supply Characteristics. The air supply line shall\¢ennect to the hoist. The hoist shall be capable of oper-

.3.6 Interchangeability. In no case shall'parts be physically interchangeable or reversible unless such|parts are

also ipterchangeable or reversible with regard to function, performance, and strength. Component parts for the game type

of hdists from the same manufacturer\shall be interchangeable to the greatest extent possible.

A-Z.I Manual Operation
w

en specified [see parasA:51(f)], means shall be provided for manual lowering and traversing of the hoist at rated

load.[To provide hand clearance for operator safety, the length and location of a hand crank shall provide for a minimum of
1 in. ¢perational hand elearance measured vertically between the hand crank and the top of the smallest specifipd I-beam
trolldy track, track foundation, or hull structure. The force required on a crank to lower rated load shall not exc¢ed 40 1bf.
Thelpad shall notlower unless the brakes are intentionally and manually released, or the hand crank is manually cranked.

Table A-2.3.4-1 Type E, Air Chain Hoist Requirements

Minimum Minimum
Rated Load, Minimum Lifting Minimum Lift Maximum Maximum Maximum Radius of
ton Speed, ft/min Range, ft Weight, 1b Width, in. Length, in. Headroom, in. Track, in.
25 8 185 [Note (1)] 12 26 6.5 26
16 8 185 [Note (2)] 12 26 6.5 26
10 8 225 [Note (1)] 12.5 31 9.5 36
NOTES:

(1) Excluding chain and hook.

(2) Excluding chain and hook. Cumulative weight of hoist, trolley, and hoist tractor units may total not greater than 225 lb with 8 ft of lift chain and

hook, if readily disconnected.
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Means shall be provided so that powered operation shall notbe possible when the hand crankis removed from its stowage

position.

A-2.5 Lubrication

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

A-2.6 Painting

Paints and coatings shall be lead and chromate free.

A-2.7 Wbrkmanship

The ho
workman
a hazard

A-2.8 A

The mi
values fo

A-2.8.]1
of 3,000 1

A-2.8.2
placing c
95% of a

A-3 ME(

A-3.1 De¢sign Stress

Hoist n

of mechanical components of the hoist, hoist tractor, andtrolley shall not exceed 35% of the yield strength of the ma|

used, whe
structura
strength

A-3.1.1

(a) dyhamic loading based on inertial’forces — 1.5 times rated load

(b) sta

st shall withstand any operation specified herein without malfunction or component failure caused by {

us surface does not exist.

railability, Reliability, and Maintainability
" reliability, maintainability, and supportability of the hoist.

nean cycles between failure (MCBF) is equivalent to 90 days of normal ship’s operation without hoist fai

Maintainability. Routine corrective maintenance at the organizational level shall be accomplished 1
bmplete assemblies and subassemblies. Mean time to repair (MITR) for the hoist shall be 4 hr. At
1 corrective maintenance actions shall require no more than 10 hr to complete.

CHANICAL REQUIREMENTS

echanical components shall use the loading factors'specified in para. A-3.1.1. The maximum combined str]

n operating with rated load under 10-deg incline condition (see para. A-3.2). The maximum combined str
and mechanical components under 15-deg incline condition (see para. A-3.2) shall not exceed 70% of the|
bf the material used when the hoist-or hoist tractor is subjected to maximum torque or braking condi

Loading Factor. Hoist compgeneiits shall incorporate the following loading factors:

Fic loading based on inertial forces — 2.0 times rated load

A-3.2 |
Hoisti

horizontdl in any direction. The hoist shall operate on a +10-deg incline with the horizontal in any direction,
rated loafl, at reduced-speed, through the full lift range.

A-3.3 Filame‘or Housing

The framé©r housing shall contain the hoist mechanisms including gears, sprockets, load chain stowage, spring r¢

line Consideration

and traversing brakes shall be provided that shall hold the rated load on an incline of £15 deg wit

aulty

ship. Edges and surfaces exposed to operating and maintenance personnel shall be smooth androunded s¢ that

himum acceptable inherent availability (Ai) of the hoist shall be 0.90. This requirentert establishes threfhold

Reliability. The hoist shall operate for an average period of 3,000 continuous Cycles without failure [this falue

ure].

y re-
least

esses
terial
PSS in
yield
rions.

h the
with

el for

chain drum, hoist and trolley brakes, protection of air controls and piping, air motors, and other operating components.
Hoist or frame side tilt shall be kept to a minimum when operating on the trolley rail. In case of any inclination of rail or
effects of ship motion, no part of the hoist shall project above the top flange of the trolley rail. Means shall be provided to
afford protection from damage due to bumping of two or more hoists on the same track. This protection may be provided
through use of bumpers or inherent frame or housing features.
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A-3.4 Hoist Drives

Hoistlift and Types D and E powered trolley drives shall be powered by a reversible air motor of enclosed construction
that shall operate with air gauge pressures between 80 psi and 100 psi. The air motor shall have adequate power and
starting torque and shall operate without perceptible vibration at any of the hoist loads or speeds within the rated load
and speed capacity.

A-3.4.1 Hoist Lift. The hoist lift drive motor shall be coupled through a speed reducer or drive gear to the load chain
sprocket.

A-3.4.2 HoistTrolley. The hoisttrollev air drive motor shallbe coupled through drive gears to the trollev drive wheels,
frictipn wheel, or positive drive sprocket wheel. For positive drive unit, the motor shall be coupled thraugh a speed
reduger to a chain sprocket for use on a 1-in. pitch single strand No. 80-1 RC-A standard roller chain welded to the bottom
of thg trolley track.

A-3.5 Hoist Load Lifting Medium

The hoist load lifting medium shall be a link chain or roller chain, as specified [see parasA-5.1(g)].

A-3.5.1 Link Chain. Link chain shall provide a safety factor not less than five for the'hoist rated load based on the
ultimlate strength of the material.

A-3.5.2 Roller Chain. Roller chain shall be manufactured from an alloy steel. Each roller chain link shall be ¢f uniform
size dnd shape and shall seat properly in the hoist chain sprocket. The roller chdih shall provide a safety factor|of at least
five fpr the rated load based on the ultimate strength of the material. The chaif shall be securely attached to thethoist and
easily removed.

A-3.5.3 Load Chain Stowage. Hoist construction shall include themeans for stowing the full length of loaf chain in
chairreels, bags, or baskets when the hook s in the “UP” position. Chain reels shall be provided for stowage of chpin for 8 ft
of lif] Bags or baskets shall be used for stowage of chain for lifts greater than 8 ft. The chain reel shall maintain ajrelatively
consfant tension force to prevent chain slack between the load sprocket and the chain stowage. Constructi¢n of load
sprogket and load chain stowage shall provide a constant chain feed without binding or jamming in the chpin guide,
stowfge, or hoist frame.

A-3.6 Load Hooks

Hojok throat openings shall be in accordance with the dimensions shown in Table A-3.6-1. The hook shall pe clearly
marKed with manufactureridentification and-allowable hookload or allowable hookload designator. Positive mleans shall
be pfovided to prevent the load hook ‘from loosening due to rotation of the load.

A-3.6.1 Range of Load Hook. Fhe-hoist shall lift rated loads from any point within a 19-in. radius from an jmaginary
perpéendicular under the chainsprockets to a horizontal plane 7 ft below the trolley track. The hoist shall lift ratgd loads at
this ¢ffset range without bindirig or jamming of the load chain in the sprocket guide.

A-3.7 Construction

Rofating shafts shdll be supported in antifriction bearings or bushings, or both, and shall be enclosed againgt entry of
foreign matter..Rotating and sliding surfaces shall be lubricated. Hoists shall operate through a temperatur¢ range of
-40°F to 140°F for a minimum of 3,000 cycles without a failure. Gears shall be totally enclosed in a readily accessible
casinig that'will permit examination, servicing, and cleaning. Positive means shall be provided to prevent any component
fromwerking loose. Hoist parts shall be readily accessible for servicing and replacement as required. Airborne noise level

shall lbelkept-to-aminimum-maximum-MIL-STD-740-1_Grade D)
be-kept-toa w—masdn-Ml L-STD-740-1,Grade-DJ-

A-3.7.1 Controls. The speed of the motor shall be regulated. The controls shall vertically position a load within
+0.250 in.

A-3.7.2 Hoist Brake. The hoist brake shall be spring loaded, of the automatic operating type that shall stop hoist
motion when the air pressure is reduced below the safe motor operating pressure. The hoist brake shall be self-adjusting
or readily accessible for easy adjustment to compensate for wear of the brake lining. The hoist brake shall hold the test
loads required from a stopped position and shall stop and hold rated loads without slipping. The brake shall be equipped
with a manual release for use in the event of a loss of air pressure. Manual release mechanisms shall be arranged so that
they can be operated without endangering the operator.
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