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B.S. 3891 : Part | :

1965 °

- THIS BRITISH STANDARD, having been apprO\;ed by the Mechanical Engincering Industry Standards

Committee and endorsed by the Chairman of the Engineering Divisional Council, was published under
the authority of the General Council on 28th May, 1965, -

The Institution desires to call attention to the fact that this British Standard does not purport to include

ail the necessary provisions of a contract. )
. B i r

¢ A conipletc list of :ﬁritish Standards, numbering over 4000, fully indexed and with a note of the contents

* in many,public libraries and similar institutions. "', /"

of cach, will be found in the British Standards Ycarbaok,.phricr:ck 15s. The B.S. Yearbook may be consulted
AN ’

' This standard makes reference to the following British Standards:

B.S, 15.  Mild steel for general structural purposes.
B.S. 18." Methods for tensile testing of metals,
B.S. 24.  Railway rolling stock material,

B.S. 131.  Methods for notched bar tests,

B.S. 240, Method for Brinell hardness test.

B.S. 275, Dimensions of rivets.

B.S. 427, Method of Vickers hardness test.

B.5. 970. Wrought steels in the form of bars, billets, and forgings, up to 6 in ruling section, for auto-

mobile and general engineering purposes. En series.
B.S. 1452, Grey iron castings. '
B.S. 1574. Split cotter pins. .
B.S. 1718, Tolerances for steel drop forgings and upset forgings.

British Standards are revised, when necessary, by the issue either of amendment slips or of revised editions.
It is important that users of British Standards should ascertain that they are in possession of the latest
amendments or editions,

CO-OPERATING ORGANIZATIONS

The Mechanical Engineering Industry Standards Committee, under whose supervision‘ this British
Standard was prepared, consists of representatives from the following Government departments and
scientific and industrial organizations:

Associated Offices’ Technical Committee *High Commission of India
*Association of Consulting Engineers Institute of Marine Engineers
Association of Mining Electrical and Mechanical  Institution of Civil Engineers -
Engineers : Institution of Gas Engineers -
Board of Trade Institution of Heating and Ventilating Engincers
British Chemical Plant Manufacturers’’ *Institution of Mechanical Engincers
Association : Institution of Mechanical Engineers
British Compressed Air Socicty (Automobile Division)
British Electrical and Allied Manufacturers’ Institution of Production Engineers
Association *Locomotive and Allied Manufacturers'
British Gear Manufacturers’ Association Association of Great Britain
British Internal Combustion Engine London Transport Board
Manufacturers’ Association Machine Tool Trades Association
*British Iron and Steel Federation Ministry of Defence, Army Department
*British Mechanical Engineering Federation Ministry of Defence, Navy Department
*British Railways Board T Ministry of Labour (H.M. Factory Inspectorate)
*Crown Agents for Oversea Governments and Ministry of Power
Administrations ‘ Ministry of Public Building and Works
*D.S.1.R.-National Engineering Laboratory Ministry of Transport
Electricity Council, the Generating Board and *National Coal Board
the Area-Boards in England and Wales .. National Physical Laboratory (D.S.LR.)
Engineering Equipment Users’ Association Radio Industry Council g
Gas Council "Royal Institute of British Architects

The Government departments and scientific and industrial organizations marked with an asterisk in the
above list, together with the following, were directly represented ‘on the commiitee entrusted with the

~ preparation of this British Standard:

L

Association of B-itish Railway Carriage and Laminated Railway Spring Manafacturers
Wagon Manufacturers : - Association . ~ .
British Steel Founders Association : National Association of Drop Forgers and
Embassy of the Republic of South Africa 7 Stampers
Office of the High Commissioner for New
Zealand

The following B.S.I. references relate to the work on this standard:
Committee references, MEE/8 and MEE/8/14 Draft for comment D 62/8906
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BRITISH STANDARD SPECIFICATION FOR
BUFFERS AND DRAWGEAR FOR
RAILWAY LOCOMOTIVES AND ROLLING STOCK
Part 1. Buffers and Drawgear where Side Buffers are used

FOREWCRD

mittce,

.This British Standard has been pfcpared under the authority of the Mechanical Engineering Industry Standards Com-

In this part leading dimensions for buffers and drawgear of European type are defined and these have been based

wherever possible on those used by British Railways. This will enable industrial locomotives and rolling stock to match

up with main line stock,

When-buffers and drawgear are ordered to UIC Codes, reference should be made to the latest issue of the relevant

code,

s

Automatic knuckle couplers and drawgear are dealt with in Part 2

NOTE 1. The figures in British units are to be regarded as standard. Approximale metric conversions are given in Appendix A. More accurate

conversions should be based on tables in B.S. 350, * Conversion factors and tables ".

3

-+ NOTE 2. Ia place of the customary, but incorrect, use of the ton and pound as units of force, the units called ton-force (abbreviation tonf)
.. rand pound-force (abkreviation 1bf} have been used in this standard. These are the forces which, when acting on ¢ boldy of mass one ton or

SCOPE

1. This British Standard specifies requirements for buffers
and drawgear where side buffors are used, for railway
locomotives and rolling stock. It is divided into two
sections as follows:

Section Que. Preferred dimensions giving the position-
ing and relationship between side buffers and drawgear
and also between buffer face and body-end projection, and
leading particulars for side buffers. =~

Section Two. Leading particulars for drawgear as used
with side buffers, including drawhooks and nuts, screw
and three-link couplings. ‘

VEHICLE DESIGN'
2. ‘The design of buffers and drawgear shall be such that
in the most exacting conditions of tangent and reverse
curvature for which the vehicles have been designed, the
vehicles can be coupled together and negotiate such curves
without buffer locking. '

SECTION ONE : BUFFERS
PREFERRED POSITIONING AND RELATIONSHIP

OF SIDE BUFFERS AND DRAWGEAR
3. Figure 1 shows the preferred arrangement of buffers
and drawgear which is widely used on British Railways
having a rail gauge of 5634 inches. For locomotives and
close coupled rolling stock other than that fitted with
knuckle couplers the projection of the buffer from the
draft face of the drawhaok should be between 1254 inches
and 13 inches. For loose coupled wagons the projection
of the buffer from the dralt face of the drawhook should
be between 10 inches and 104 inches,

The buffers should be equidistant about the centre line

of the vehicle, and should be spaced between 68 inch=s and
6834 inches,

4

spestively, give it an gcceleration equal to that of standard gravity.

SPECIFICATION

Eal s,
i

In special cases where n'flarge throwover: causes diffi-
culty in meeting loading gauge requirements, the spacing
may be reduced slightly by agreement with the railway
authorities concerned. In such cases, however, particutar
care shall be taken against the risk of buffer locking.

Buffers should be at a nominal height above rail level
of 4134 inches.

The drawhooks shall be fitted with their fine of pull on
the vertical centre line of the vehicle and at the same height
as the horizontal centre line of the buffers.

In the interest of safety of personnel when coupling
vehicles, no portion of the body structure below a height
of 72 inches from rail level shall project within 15 inches
of the buffer face, In the case of wagons, adequate space
shall be provided for a man to stand between headstocks
and inside the buffers when the Iatter are fully compressed,
without risk of being crushed, see Fig. 1.

For railways other than those in Great Britain, the
buffer spacing is generally about 12 inches wider than the
rail gauge and the nominal buffer height is 42 inches above
rail level. - 2

LEADING PARTICULARS FOR SIDE BUFFERS

4. The following particulars are intended to apply to ali
types of side buffers, The preferred dimensions for length
(base to buffer face), stroke, maximum size of base, radius
of curvature of head and centres of fixing bolts are shown
in Fig. 2. Preferred buffer head sizes shall be as follows:
a, Circular, baving a diameter of 13, 16, 18, 20 or
22 inches;
or b. Oval, having major and minor axes of 223 x 14
inches or 24 x 14 inches.
The buffer head, base and drilling of the base should
preferably be symmetrical in the vertical and in the hori-
zontal planes.
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".SECTION TWO : DRAWGEAR
A. DRAWHOOKS
F MATERIAL

5. Drawhooks shall be solid forged from fully killed acid
or basic steel produced by the open hearth or electric
process and shall be free from harmful defects,

The steel shall comply with B.S. 970*, En 100(S) or,
when specially required,,to En 24(U), and shall have the
mechanical requirements shown-in Table 1. All drawhook
forgings shall be oil hardencd and tempered before
machining. . ' ‘

DIMENSIONS AND FINISH

6. The drawhooks shall be accurately forged to dimensions

specified by the purchaser and all flash or burrs removed,

leaving a smooth finish free from any harmful defects,

Forging tolerances shall be in accordance with B.S. 17187,
The preferred dimensions and certain tolerances for

the drawhooks with pin holes are shown in Fig. 3 and for

the * Gedge ’ type in Fig. 4. :

MECHANICAL TESTS

7. Drawhooks shall be selected at the rate of one per cent
or a minimum of one per heat-treatment batch for a, proof
load and b, minimum breaking load. For ¢, tensile test
and d, Izod test, an additional drawbar shall be selected
unless, at the discretion of the manufacturer, the test is
made on the.shank of the tested hook.

a. Proof load. A steady tensile load of 50 tons shall not
causc ‘any permancnt set when the load is applied suc-
cessively to the hook and the Gedge slot or hole. The load
on the hook shall be applied along the centre line of the
drawhook.

b. Minimum breaking load. A stcady tensile load of
100 tons applied along the centre line of the drawhook
shall be withstood without fracture. Drawhooks shall be
frec from visible flaws after testing,

¢. Tensile test. Tensile test picces shall be in accordance
with the requirements of B.S. 18] using a standard pro-
portional test piece having a gauge length equal to
5:654/S, and a diameter of 0-564 inch or 0-798 inch
machined lengthwise from the shank. The results of the
tensile test shall be in accordance with Table I. The test
" piece shall be tested without further heat treatment or
any other manipulation,

d. Izod test. The Izod impact test shall be in uccordance
with the requircments of B.S. 131§, Part | and shall give
results in accordance with Table 1.

TABLE 1. TEST REQUIREMENTS

B.S. 970* |

B.S, 970*

En 106(S) | En 24(U)

: ! ! '
Tansile strength tonffin® min. ! 50 . 60
Yield stress tonffin? min. C B . 48
. Elongation per cent min. 20 : 17

) , :

Izod impact value ftIbf  min, L 40 35

* B.S, 970, * Wrought steels. En series ’.

1 B.S. 1718, * Tolerances for steel drop forgings and upset forgings "
t B.S. 18, * Metbods for tensile testing of metals *.

§ B.S. 131, * Mrthods for netched bar tests *, s

.
RETESTS

8, Should any of the selected drawhooks fail to pass the
proof and minimum breaking load tests specified in Sub-
clauses 7a or 7b, two further drawhooks shall be selected
for retest for each test sample which failed,

The mechanical properties obtained from the test
picces prepared from the two further drawhooks shall
comply with the specified requircments.

In the case of failure of the tensile and/or the Izod test
specified in Subclauses 7c¢ and 7 after both proof and
breaking load tests have proved satisfactory, one further
drawhook shall be selected 1 ym which tensile and Izod
test pieces shall be prepared and tested unless, by agrec-
ment between the manufacturer and purchaser, the whole
of the batch of drawhooks is re-heat-treated and resub-
mitted for full mechanical tests. If re-heat treatment is
carried out suitable precautions shall be taken to minimize
scaling and decarburization. No drawhook shall be re-
heat-treated more than twice. Should the manufacturer
wish to re-heat-treat he must obtain permission from the
purchaser or his representative.

' MARKING

9. The stamping shall indicate the year and month, the
manufaclurer’s initials, and that the drawhook conforms
to this British Standard. A 34 inch decp recess for the
stamping shall be produced on one side of the hook in
the manner and position shown in Figs. 3 and 4.

‘In order that the grade of steel may be readily identi-
fiabie, raiscd dimples (pips) as illustrated in Figs. 3 and 4
shall be formed in the stamping to the following code:

One pip on the same side as the stamping recess
denotes steel to B.S, 970*, En 100(S).

Two pips denote steel to B.S, 970*, En 24(U).

If any additional marking is required, it shali be
stamped on the neck of the shank,

B. NUTS FOR DRAWHOOKS
MATERIAL

10. Nuts for drawhooks shall be made from stect to B.S.
24]|, Part 4, Class C.

DIMENSIONS o
11. The dimensions and tolerances for nuts for the pre-

fecred drawhooks shall be in accordance with either Fig. 3

or Fig, 4.
HARDNESS TEST

12. The nuts shall be tested for hardness in accordance

with B.S. 2407, Part 1 or B.S. 427**, Part | at the rate of

two per cent from each cast submitted. ’
The hardness of the nuts shall be within the range 140

to 183 HB or 145 to 188 HV.

FINISH

13. The nuts shall be accurately finished and burrs shall
be removed. : : -

‘-

- MARKING

14, The manufacturer’s initials, the grade of steel and the

number of this standard, i.e. B.S. 3891, shall be stamped
on each nut.

4 B.S. 24, * Railway rolling stock inaterial *,
4 B.S. 240, * Method for Brinell hardness test ', 4
*4 B.S, 427, * Method of Vickers hardness test ",

o

ti C9
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