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Artificial Limbs, Rehabilitation Appliances and Assistive Products for Persons with Disabilities Sectional
Committee, MHD 09

FOREWORD

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Artificial Limbs, Rehabilitation Appliances and Assistive Products for Persons with Disabilities Sectional
Committee had been approved by the Medical Equipment and Hospital Planning Division Council.

The wheelchair is basically used for transportation of patients with varying physical impairment. To meet the
requirement of different categories of patients, different features are required to be provided in the wheelchair.
These features are as given below:

a) Armrest:
1) Fixed; and
2) Detachable.

b) Legrest:
1) Fixed;
2) Swinging and detachable; and
3) Swinging, detachable and elevating.

c) Footrest:

1) Swinging without height adjustment; and
2) Swinging with height adjustment.

The various combinations of above features will make a totally different wheelchair suitable for a particular
category of patients. Thereby, a large number of models can be obtained.

The purchaser should, therefore, mention the model with combination of these features/facilities. However, if not
mentioned, the basic model shall be a(1), b(1) and c(1).

This standard was first published in 1974. It was first revised in 1991 to ensure that the chair is built in such a
manner so as to adopt various commonly used accessories. This standard permits the use of high strength, low
weight steel tubing, shouldering action and an inclined seat.

This revision of this standard has been brought out to align the cross references to the latest standards to
incorporate the updated designation of materials.

The composition of the Committee, responsible for the formulation of this standard is given in Annex A.

For the purpose of deciding whether a particular requirement of this standard is complied with the final value,
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with
IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained
in the rounded off value should be same as that of the specified value in this standard.
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Indian Standard

REHABILITATION EQUIPMENT — WHEELCHAIRS,
FOLDING, ADULT SIZE — SPECIFICATION

( Second Revision )

1 SCOPE

1.1 This standard specifies the requirements for
adult size, folding wheelchairs used by invalids.

1.2 This standard covers only the requirements of
Type 1 and Type 2 wheelchairs (see 4). Types 3, 4,
5, 6, 7, 8, 9 and Type 0 wheelchairs (see 4) are not
covered in this standard.

2 REFERENCES

The standards given below contain provisions
which, through reference in this text, constitute
provisions of this standard. At the time of
publication, the editions indicated were valid. All
standards are subject to revision, and parties to
agreements based on this standard are encouraged to
investigate the possibility of applying the most
recent edition of these standards:

IS No. Title
1S 1068 : 1993 Electroplated coatings of
nickel plus chromium and
copper plus nickel plus
chromium — Specification
(third revision)

IS 1586 (Part 1) : Metallic materials —
2018 Rockwell hardness test: Part 1
Test method (fifth revision)

IS 1868 : 1996 Anodic coatings on
aluminium and its alloys —
Specification (third revision)

3 TERMINOLOGY

The terminology for the wheelchairs is indicated in
Fig 1.

4 TYPES

The type classification of the wheelchairs according
to the means of propulsion/steering shall be as
follows:

Type 1 Attendant controlled—non-powered

Type 2 Non-powered direct drive on rear
wheels, bimanual

Type 3 Non-powered direct drive on front
wheels, bimanual

Type 4 Non-powered lever drive, bimanual
Type 5 Non-powered single-sided drive

Type 6 Non-powered foot propulsion

Type 7 Attendant controlled — powered

Type 8 Electromotor for drive, manual steering
Type 9 Electromotor for drive, power steering
Type 0 Others

5 SHAPE AND DIMENSIONS

5.1 The typical shape of wheelchair is shown
in Fig. 1. The overall dimensions shall be as given
in Table 1.

To access Indian Standards click on the link below:
https://www.services.bis.gov.in/php/BIS 2.0/bisconnect/knowyourstandards/Indian standards/isdetails/
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Table 1 Overall Dimensions of Wheelchairs

Sl No.

Q)

i)

xii)

xiii)
Xiv)

(Clause 5.1)
Dimension Size,
mm
) @)
Overall length 1000to 1100
Overall width, open 650 to 720
Overall width, folded 300 to 330
Overall height 910 to 950
Seat height from floor at 480 to 510
the front
Slope of the seat 1°to 3°
Slope of backrest with 5°to 7°
respect to floor
Distance between seat 400 to 450
and footrest
Armrest height from seat 220 to 230
Seat depth 420 to 440
Clearance of footrest 90 to 200
from floor
Clearance of frame from 90, Min

floor

Wheel diameter

Weight of the wheel chair
(basic model)

40-534 (24" x 1 %”)
25 kg, Max
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6 MATERIALS
6.0 General

The following materials shall be used in the
manufacture of wheelchairs. Alternate materials which
are equivalent in performance may also be used.

6.1 Frame

The frame shall be made of tubing of ERW/CEW
quality conforming to 1S 3074 or IS 2039.

6.2 Clothing Guards

The clothing guards shall be of aluminium alloy or
mild steel sheets, each of thickness 1.00 mm, Grade
CR 1 conforming to IS 513, alternatively, suitable
grade of rigid plastic of minimum 3 mm thickness
may be used.

6.3 Seat and Backrest

6.3.1 The seat and backrest shall be fabricated from
cotton duck of suitable variety.

6.3.2 A suitable vinyl coated or polyester fabric
shall be used for covering the seat and backrest. The
fabric should be non-toxic, non-allergic.

6.4 Armrests

The armrests shall be of timber (seasoned
heartwood) with foam padding or integral
polyurethane with metal insert. The quality and
treatment of timber shall be in accordance with the
relevant Indian Standards.

6.5 Footrests

The footrests may be of die cast aluminium or of
plastic with corrugated surface or mild steel sheet
Grade CR1 conforming to IS 513 or tubular structure
not less than 125 mm across the feet, as desired by
the purchaser. If specially required for paraplegics,
footrest may be supplied to suit the length of the foot
of the patient ensuring that the foot does not project
out.

6.6 Castors

The solid tyres used in castors shall be made of non-
marking resilient rubber or Ethylene Vinyl Acetate
(EVA) or Thermoplastic Polyurethane (TPU) with a
minimum hardness of 60 Shore ‘A’.

6.7 Rear Wheels
6.7.1 The rear wheels shall be of 40-534

(24" x 1 2”) size and shall have rims, tyres, tubes,
nipples,
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spokes and washers conforming to the relevant
Indian Standard. Alternatively the solid tyres used in
rear wheel shall be made of non-marking resilient
rubber or Ethylene Vinyl Acetate (EVA) or
Thermoplastic Polyurethane (TPU) with a minimum
hardness of 60 Shore 'A’.

NOTE — In Type 1 wheelchairs, the rear wheels could be
as small as the front wheels.

6.7.2 The wheels shall be firmly secured to the frame
with the help of low carbon steel axles of minimum
11.5 mm diameter, heat treated to 30 HRC,
minimum The hardness shall be tested in accordance
with 1S 1586 (Part 1).

6.7.3 The hub shall have two cups/cones or ball
bearings for smooth and silent operation.

6.8 Hand Rims

The hand rims shall be fabricated from steel/
aluminium tubing with minimum outside diameter
17 mm.

NOTE — Hand rims are not required for Type 1
wheelchairs.

6.9 Folding Mechanism

The folding mechanism shall be of suitable tubular
or mild steel flat structure.

7 REQUIREMENTS
7.1 Backrest and Seat

7.1.1 The backrest shall be firmly secured to the
vertical side members and shall be removable. The
seat shall be firmly secured to each side of the frame.
The backrest shall start just above the seat top.

7.1.2 The construction of the seat and the backrest
shall be of non-rigid type and such that the cotton
duck takes the load instead of the cover. The
attachment shall be at a minimum of five places on
each side through the steel strip inserts.

7.2 Frame

The wheelchair frame shall be of welded
construction. The various members by themselves
shall each be of single piece without any joint. The
rear vertical members shall be bent and sealed at the
top to accommodate plastic handgrips for pushing
the chair by an attendant. All open ends of tubular
construction must be sealed with end plugs (metallic
or plastic).

7.3 Footrests and Supports

7.3.1 The surface of the footrest shall be non-slip.
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7.3.2 The footrest shall be capable of swinging about
its own axis so that when a patient enters or leaves
the chair, the footrest shall clear the way without
causing any obstruction. In this raised position, the
footrest shall be at an angle of 90° to 120° to its
normal horizontal position.

7.3.3 The footrest swing shall be controlled with a
spring and it shall stay in the raised position.

7.3.4 The swinging detachable type of footrest shall
be free from sticking of the pin in the spring lock.

7.3.5 The footrest shall be detachable by the user
himself but shall be incapable of coming out
inadvertently.

7.3.6 In case of adjustable footrest, the distance
between the footrest and the seat shall be capable of
adjustment (namely, telescopic adjustment) through
not less than 100 mm in minimum four steps. The
locking mechanism for each step shall be such that
once locked, it will not permit the footrest being
pushed down under the weight of the patient.

7.3.7 A belt of minimum 50 mm width shall be
provided at leg rest level to restrict the leg from
falling backward while in use. It shall be firmly
secured to the wheelchair such that the fastening
does not fail with the weight of the legs.

7.3.8 The footrest supports shall be of robust
construction and shall be capable of swinging clear
of the entrance passage of the patient.

7.4 Armrests

Armrest shall be fitted to each side of the chair and
shall be of such a height and shape as to provide
adequate security and prevent the patient from
falling sideways out of the chair. In case of
detachable armrest, it shall be detachable by the user
himself but shall be incapable of coming out
inadvertently. The fitting of the armrest to the frame
shall be rigid and non-shaky to avoid any accident.

7.5 Hand Rims

The ends of the tubings shall be joined by welding.
The fixation of hand rim to wheel rim (minimum
four places) shall be such that it does not
obstruct/injure the fingers while driving. The surface
of hand rims shall be smooth in all respects.

7.6 Brakes

Two individual parking brakes (push/pull type) one
on each wheel, shall be provided on wheelchairs.
The brakes shall be capable of being locked in final
position and shall be easy and compatible in

operation. They shall not be loose to result into
accidental locking in use.

7.7 Castors

7.7.1 The wheelchair shall have two castors which
shall be able to swivel through 360° in both
directions, firmly secured to the frame in the front
with either of the following combinations of
bearings for smooth and silent performance:

a) Two ball/thrust bearings; and

b) One ball/thrust bearing and a pair of
swivelling bush bearing.

7.7.1.1 The stem shall be of minimum 75 mm
length.

7.72 The hub of wheel shall have either
self — contained ball bearings or needle bearings or
sintered bronze/brass bushes or nylon bushes.

7.7.3 The tyre shall be not less than 150 mm in
diameter. The tyre shall be snap-on type and it shall
not roll on the wheel rim under a load of 100 kg.

7.7.4 The castor shall have a load rating of minimum
50 kg.

7.8 Wheels

The wheels shall be fixed to the frame in such a
manner that the fitting shall be rugged enough to
withstand the shocks during normal use. The wheels
shall not rotate in more than one plane when the
chair loaded with 100 kg is propelled. The wheels
shall be removable from the chair without disturbing
the bearing assembly.

7.9 Clothing Guards

Clothing guards shall be securely attached in
between the front and the rear vertical members of
the chair (see Fig. 1). The clothing guards shall
have single or double hemmed/beaded edges for
mild steel guards and single hemmed/beaded edges
for aluminium guards to eliminate possibility of
sharp projections which might catch and tear the
clothing. The guards shall be sufficiently rigid and
shall have a smooth surface.

7.10 Folding Mechanism

The folding mechanism shall not in any way affect
the rigidity of the chair in the unfolded condition.
The folding mechanism shall be flexible enough to
keep all the four wheels or ground with + 20 mm
variation under one wheel. It shall permit folding of
the chair with ease and without any jamming of the
various Cross pieces.



7.11 Lubrication

Suitable provision shall be made to lubricate the
various moving parts of the chair. The manufacturer
shall provide complete information for the type of
lubricant to be used and instructions for proper
lubrication of the moving parts of the chair.

8 FINISH
8.1 Materials and finishes shall be non-toxic.

8.2 All exposed metallic parts shall be stove
enamelled (after primary coat) or powder coated or
plated as agreed to between the purchaser and the
supplier. The resulting finish shall be hard and shall
not readily chip or flake.

8.2.1 When plated, the plating on the mild steel
components shall conform to service condition no. 2
of IS 1068.

8.2.2 All aluminium components shall be anodized
or buffed clean in case of die casted components.
The anodizing of aluminium components shall
conform to Grade AC 10 of IS 1868.

8.3 Welding shall fully penetrate and shall be sound
in every respect. It shall be finished smooth and
there shall be no exposed sharp edges in the
framework or other unsealed formations which may
harbour dust. All exterior surfaces shall be free from
defects and protrusions to avoid hurting the patient
or tearing his clothing.

9 TESTS
9.1 Test for Wheeling

The chair shall be subjected to a load of 100 kg. The
chair shall be wheeled around on an even floor. The
chair shall move smoothly and straight without any
wobbling, rocking or rattling.

9.2 Hazard Running Test

9.2.1 The effect of this test is to subject the
framework of the wheelchair to simulated conditions
similar to the worst conditions ever likely to be met
in use.

9.2.2 A uniformly distributed test load of 100 kg
shall be applied on the frame members which
normally carry the seat. Under this load, the
wheelchair shall negotiate at least once in every
metre of travel at 1.6 km/h, a hazard having a
vertical drop of 10 mm.

9.2.3 This test of three hours uninterrupted duration
shall not result in any deleterious effect on the chair,
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such as, failure of joints or welds, breaking or
flaking of enamel, wobbling and rattling.

9.2.4 Measurements of the height above floor level
of the top of the seat support members and the width
between the arms, taken above the centre of the seat,
shall be recorded both before and after the test. No
change in dimensions shall be permitted. The change
in height dimensions of the seat support members
shall be adjusted to account for tyre wear resulting
from the test which shall be computed from actual
measurements of the wheel diameter taken before
and after the test.

9.2.5 For the purpose of the above test, the chair may
be mobile and mechanically pushed at points on the
handle corresponding roughly to the position at
which an attendant's hands would be placed while
wheeling the chair. Alternatively, the chair may be
anchored to a stationary pillar at these points on the
handle and the wheels made to contact an oscillating
platform (running on rails) or a rotating drum to
which the hazards are fixed.

9.3 Load Test

A load of 100 kg shall be applied gradually at the
middle of the armrest while preventing the chair
from toppling over. The load shall be maintained for
5 min. The wheelchair shall not be damaged after the
test. The test shall be repeated on the other armrest
also.

9.4 Test for Folding

The wheelchair shall be folded and unfolded
250 times consecutively on a smooth floor. The
chair shall open and close without undue exertion
and it shall not suffer any damage during the test.
The chair shall roll easily in the folded position.
Prior to test, parts requiring lubrication shall be
properly lubricated.

9.5 Stability Test

The wheelchair must resist toppling. All wheels
must remain in contact with the surface of a 9° slope
when the wheelchair is loaded with a 100 kg test
load and positioned on the 9° slope with the front of
the chair, pointed up-slope and the locks on the drive
wheels engaged.

10 ATTACHMENTS AND ACCESSORIES

10.1 Various accessories are required to cater to the
needs of different categories of patients. All the
attachments incorporating such accessories shall be
provided with the basic model and shall in no way
become obstruction for its coverage under the Indian
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Standard. These accessories are optional and include
the following:

a) Heel loops;

b) Toe straps;

c) Calf pads

d) Crutch holder;

e) Desk type armrest tray;
f)  Pegs on hand rims; and

g) Drip set attachments.
11 MARKING
11.1 Each wheelchair shall have a label suitably

marked with the indication of the source of
manufacture and the type of chair (see 4).

11.2 Each wheelchair shall be marked with a
clearly visible sign shown in Fig. 2 to caution
others on the road.

11.3 BIS Certification Marking

The product(s) conforming to the requirements of
this standard may be certified as per the conformity
assessment schemes under the provisions of the
Bureau of Indian Standards Act, 2016 and the Rules
and Regulations framed there under, and the
product(s) may be marked with the Standard Mark.

12 PACKING
Packing of adult size folding wheelchair shall be

done as agreed to between the purchaser and the
supplier.

FIG. 2 SIGN OF CAUTION
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COMMITTEE COMPOSITION

Artificial Limbs, Rehabilitation Appliances and Assistive Products for Persons with Disabilities
Sectional Committee, MHD 09

Organization

All India Institute of Medical Sciences,
New Delhi

All India Institute of Medical Sciences,
New Delhi

Artificial Limbs Manufacturing Corporation of
India, Kanpur

Bhagwan Mahaveer Viklang Sahayata Samiti,
Jaipur

Defence Bio-Engineering and Electromedical
Laboratory, Ministry of Defence, Bengaluru

Indian Association of Physical Medicine and

Rehabilitation, Mumbai

Indian Council of Medical Research, New Delhi

Indian Spinal Injuries Centre, New Delhi

Jamia Milia Islamia, New Delhi

Kalam Institute of Health

Vishakhapatnam

Technology,

Orthotics and Prosthetics Association of India,
Dehradun

Pandit Deendayal Upadhyaya National Institute
for Persons with Physical Disabilities,
New Delhi

In Personal Capacity (143, Charles Campbell Road,
Cox Town Bangalore-560005)

BIS Directorate General

Representative

DR SANJAY WADHWA (Chairperson)

SHRI AJAY BABBAR
SHRI ANIL KUMAR (Alternate)

SHRI A. K. SINGH
SHRI VISHAL SHUKLA (Alternate)

DR TARUN KUMAR KULSHARESTHA
DR DEEPENDRA MEHTA (Alternate)

DR S. N. KARTIK
DR V. MALLIKARJUNA REDDY M. (Alternate I)
SHRIMATI A. HEMALATHA (Alternate I1)

DR SANJAY KUMAR PANDEY
DR THIRUNAVUKKARASU P. (Alternate)

DR RAVINDER SINGH
DR SALAJ RANA (Alternate 1)
DR AsSHOO GROVER (Alternate I1)

DR CHITRA KATARIA
DR NEKRAM UPADHYAY (Alternate 1)
Ms SAKSHI SAHARAWAT (Alternate 11)

DR MOHD FANULLAH KHAN
DR SAURABH RAY (Alternate)

Ms ARPITA
SHRI KANHU LENKA (Alternate I)
Ms ARCHANA SAHANI (Alternate 11)

SHRI ARATATRAN PATRA
SHRI B. MADHOURAJ (Alternate)

DR AMIT KUMAR VIMAL
DR G. PANDIAN (Alternate)

SHRI RANGASAYEE R.

SHRI A. R. UNNIKRISHNAN SCIENTIST ‘G’ AND
HEAD (MEDICAL EQUIPMENT AND HOSPITAL
PLANNING) [REPRESENTATIVE DIRECTOR
GENERAL (Ex-officio)]

Member Secretary
Ms GURPREET KAUR
SCIENTIST ‘C’/DEPUTY DIRECTOR
(MEDICAL EQUIPMENYT AND HOSPITAL PLANNING), BIS









Bureau of Indian Standards

BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious
development of the activities of standardization, marking and quality certification of goods and attending to
connected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to
copyright be addressed to the Head (Publication & Sales), BIS.

Review of Indian Standards

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards
should ascertain that they are in possession of the latest amendments or edition by referring to the website-
Www.bis.gov.in or www.standardsbis.in.

This Indian Standard has been developed from Doc No.: MHD 09 (23915).

Amendments Issued Since Publication

Amend No. Date of Issue Text Affected

BUREAU OF INDIAN STANDARDS

Headquarters:
Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002
Telephones: 2323 0131, 2323 3375, 2323 9402 Website: www.bis.gov.in
Regional Offices: Telephones
Central  :601/A, Konnectus Tower -1, 6" Floor, { 2323 7617
DMRC Building, Bhavbhuti Marg, New
Delhi 110002
Eastern  : 8™ Floor, Plot No 7/7 & 7/8, CP Block, Sector V, { 2367 0012
Salt Lake, Kolkata, West Bengal 700091 23209474
Northern : Plot No. 4-A, Sector 27-B, Madhya Marg, { 265 9930
Chandigarh 160019
Southern : C.I1.T. Campus, IV Cross Road, Taramani, Chennai 600113 { 2254 1442
2254 1216
Western : 5% Floor/MTNL CETTM, Technology Street, Hiranandani Gardens, Powai { 25700030
Mumbai 400076 25702715

Branches : AHMEDABAD, BENGALURU, BHOPAL, BHUBANESHWAR, CHANDIGARH, CHENNAI,
COIMBATORE, DEHRADUN, DELHI, FARIDABAD, GHAZIABAD, GUWAHATI,
HARYANA (CHANDIGARH), HUBLI, HYDERABAD, JAIPUR, JAMMU, JAMSHEDPUR,
KOCHI, KOLKATA, LUCKNOW, MADURAI, MUMBAI, NAGPUR, NOIDA, PARWANOO,
PATNA, PUNE, RAIPUR, RAJKOT, SURAT, VIJAYAWADA.

Published by BIS, New Delhi


http://www.bis.gov.in/

	FOREWORD
	1 SCOPE
	2 REFERENCES
	3 TERMINOLOGY
	4 TYPES
	5 SHAPE AND DIMENSIONS
	Table 1 Overall Dimensions of Wheelchairs
	Untitled
	FIG. 1 WHEELCHAIR, FOLDING, ADULT SIZE
	6 MATERIALS
	6.0 General
	6.1 Frame
	6.2 Clothing Guards
	6.3 Seat and Backrest
	6.4 Armrests
	6.5 Footrests
	6.6 Castors
	6.7 Rear Wheels
	6.8 Hand Rims
	6.9 Folding Mechanism










	7 REQUIREMENTS
	7.2 Frame
	7.3 Footrests and Supports
	7.4 Armrests
	7.5 Hand Rims
	7.6 Brakes
	7.7 Castors
	7.8 Wheels
	7.9 Clothing Guards
	7.10  Folding Mechanism
	7.11  Lubrication










	8 FINISH
	9 TESTS
	9.1 Test for Wheeling
	9.2 Hazard Running Test
	9.3 Load Test
	9.4 Test for Folding
	9.5 Stability Test





	10 ATTACHMENTS AND ACCESSORIES
	11 MARKING
	12 PACKING
	ANNEX A



