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FENCING AND SAFETY PRECAUTIONS

FOR
COTTON SPINNING AND WEAVING
MACHINERY.

PART II.—COTTON SPINNING AND DOUBLING
PROCESSES.

This pamphlet deals with the cotton spinning and doubling
section of the trade, and is the second of the series which is
being issued to illustrate how the Cotton Trade Agreements* of
1911 and 1912 can best be carried out, and to show the best
known types of guards for each dangerous part of the machinery.

Extracts from the Agreements, applicable to cotton spinning
and doubling are given in Appendix IT.

FENCING IN RELATION TO CLEAXNING
MACHINERY IN MOTION.

The remarks made in the pamphlet dealing with the opening,
blowing and eard-room processest have equal application to spin-
ning and doubling. A large number of accidents result from
cleaning machinery in motion, and as constant cleaning is
necessary to secure a good quality of yarn, there is special need
for the efficient protection of all dangerous parts. Partial covers
(Fig. 1) only increase the danger by creating a trap between the
guard and the cog teeth. The fencing of all toothed wheels
therefore should completely enclose the wheels.

Another frequent cause of accidents to persons engaged in
cleaning is the presence of projecting set-pins on the shaft collars
and wheel bosses on machines (Fig. 2). Under the Agreements
they are not to be allowed on new machinery and on existing
machines they are to be replaced, where practicable, by grub-
screws, save that those inside a box pulley may be regarded as
being safe by position. All other projecting set-screws must be
protected. A cheap and efficient guard is illustrated in Fig. 3.

e ————————— e —— A ——————

* Sep Report on Conference between Employers, Operatives and Inspectors,
concerning Fencing of Machinery, Prevention of Accidents, and Temperature
in Cotton Spinning Mills, by G. Bellhouse, H.M. Superintending Inspector of
Factories (price 3d,) and lghapnrls on Conferences between Employers, Operativesa
and Inspectors concerning Fencing of Machinery and other safeguards in Cotfon
Weaving Factories, by G. Bellhouse and J. Jackson, two of H.M. Superinten-
ding Inspectors of Factories (price 1d.) which can be purchased at the addresses
on the cover of this pamphlet.

| Satety Pamphlet No. 4: Cotton Spinning and Weaving Machinery :—
Part L. (to be obtained from H.M. Stationery Ofhice at the addresses mentioned
on the cover, price 1s.).
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the seroll are dealt with in the Specification referred to above.
The draw band pulleys in the mule gate are now generally fixed
flat on the floor as seen in Fig. 8, formerly they were often
placed upright (Fig. 9). They are shown in these Elgurs-s fitted
with suitable guards. The bevel at the front of the guard in Fig. 8
diminishes the risk of the minder tripping over the guard when
he is following the carriage on the outward run,

The Agreement specifies that the guard for the draw band
pulleys on frame ends shall, on new machines, be extended at
least half an inch beyond the end of the pulley—to protect the
nip between the rope and the pulley. An old type of guard is
shown in Fig. 10: a newer type, which complies with the
Agreement in Fig. 11.

(it) Front and back carriage wheels.—Types of satisfactory
guards are shown in Figs. 12 A, B, G, D; that illustrated in
Fig. 12 D covers the whole of the wheel and thus obviates the
need for ** picking " {Fl?‘ 13). The risk of accident would be
dim]inishad if these wheels were made with a web between the
spokes.

(i} Faller stops,—The Agreement requires that the guard on
new machines shall consist of a cover over the stop and the com-
bined gnard and faller stop (Fig. 14) is not to be deemed to
safisly this requirement; the danger from an unguarded stop
is clearly illustrated in Fig. 15, and guards which comply with
the Regulations and with the Agreement are shown in Figs. 16 A
and B.

(iv) Quadrant pinions.—These have always been fenced, but
on some mules the guards are left too short. Fig. 17 shows the
pinion unguarded ; Fig. 18 illustrates an extended guard, A,
which covers these cogs so far as it 1s practicable to do so, but
it is not posgible to apply them to some of the older type of mules,
Fig. 19 illustrates an efficient guard for the quadrant and pinion
and one for the mule in Fig. 17 is shown in Fig 20.

(v) Back of headstocks; including rim pulleys and taking-in
scrolls (Fig. 21).—The guards are uenally made of beaded sheet
iron, and so constructed that they can be readily fastened to the
mule frame or entirely removed if extensive alterations or repairs
are required. The back part of the guard is generally made to
glide (Fig. 22) or is provided with doors by means of which
access is obtained to make minor alterations to the gearing. The
guard for the rim band pulley can be made by a semi-circular
extension of the headstock guard—see C in Fig. 22—on some
types of mules ; on others o hirther type of guard is required. The
taking-in scrolls can be guarded either with separate sheet iron
covers (Fig. 23) or by a lateral extension of the gnard for the head-
stock, shown at A in Fig. 22.

(vi) Rim band tightening pulleys, other than plate wheels, con-

nected with a self-acting mule erected after January 1st, 1906,
are required by the Mule Spinning Regulations to be fenced or
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(b) The guards for draft wheels are often too short, so that
they do not completely cover the cogs (Fig. 33).
Complete covers, as illustrated in Figs 31 and 34,
should be provided.

(¢) The position of the lifting gear cogs varies with the make
of frame and whether single or double tin rollers are
used. They may be safe by position, but, if accessible,
should be provided with complete covers,

(1) The outer end (i.e., the end opposite the driving end) of
the frame should be filled in with metal plates. An open end iz
shown in Fig. 35, and one fitted with plates in Fig. 36.

Tin Rollers.—No agreement was arrived at at the Conference
on the question of the fencing of double tin rollers, but it is now
the general practice to provide guards for them. When an
accident does occur at these rollers it is always a serious one.

The guard, to be efficient, must run the whole length of the
rollers and protect the nip on the ingathering side. If an inverted
V-shaped guard is used, it must be fitted so that the ends of the
V are not more than 2 t.':f an inch from the rollers (to allow free
passage of the knots on the bands) and do net extend beyond the
point where the leg of the V is at a tangent to the roller circle
(t.e., is at right angles with a line drawn through the centre of
the roller to it). Various makes of guards have been put on the
market, some of which are illustrated in Figs, 37 A, B, C.

The driving pulley and belt of ring and throstle frames are
generally provided with a strong cast iron fender gnard (Fig. 32)
the panels of which should not he left open but shonld be filled i
with sheet iron.

COTTON DOUBLING AND THREAD MAKING
MACHINERY.

There has been no conference with this branch of the trade,
but much of the machinery used in it is of similar construction
to that used in other branches so that many of the above-noted
safeguards can be applied.

The fencing of winding, reeling and gassing frames and other
machinery used in subsidiary processes 1s dealt with in the third
pamphlet of this series.

Doubling or twisting is done on flyer or ring frames and on
twiners. Flyer and ring frames differ little as regards fencipg
from the frames used for spinning—there are of course no draft
rollers and therefore no draft wheels to guard—but in other
respects the recommendations already made and the safeguards
required are the same.

Twiners, while resembling the cotton spinning mule, differ in
construction. On a mule, the carriage, which carries the spindles
on to which the cotton is spun, runs in and out, the creel eon-
taining the unspun yarn, is stationary. The twiner works in
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APPENDIX 1.

Rreouations, patep Ocroper 17, 1905, MapE BY THE BECRETARY oF STATE,
IN RESPECT OF THE PRrocEss oF SpINNING pY Senr-acrie MuLes,
Whereas certain machinery used in the process of spinning in textile
factories, and known as self-acting mules, has been certified, in pursuance
of section 79 of the Factory and Workshop Act, 1801, to be dangerous to

life and limb;

I hereby, in pursuance of the powers conferred on me by that Act, make
the following Regulations, and direct that thay shall apply to all factories
or paris thereof in which the process of spinning by means of self-acting
mules is carried on. ]

1. In these Regulations the term ** Minder "' means the person in charge
of a self-acting mule for the time being,

2. Bave as hereinafter provided it shall be the duty of the occupier of a
factory to observe Part I of these Regulations: provided that it shall be
the duty of the owner (whether or not he is one of the oceupiers) of a
tenement factory to observe Part I of these Regulations, except so far as
relates to such parts of the machinery as are supplied by the occupier.

It shall be the duty of the persons employved to observe Part IT of these
Regulations, but it shall be the duty of the occupier, for the purpose of
enforcing their observance, to keep a copy of the Regulations in legible
characters affixed in every mule room, in a conspicuous position where they
may be conveniently read,

Parr I,

Duties of Occupiers.

3. After January lst, 1906, the following parts of every self-ncting mule
shall be securely fenced as far as is reasonably practicable, unless it can
be shown that by their position or construction they are egually safe to
every person employved as they would be if securely fenced.

{u} Backshaft scrolls and carrier pulleys and draw band pulleys.

{b) Front and back carriage wheels.

(¢) Faller-stops.

{d) Quadrant pinions.

() Back of head.stocks, including rim-pulleys and taking-in scrolls,

(f) Rim band tightening pulleys, other than plate wheels, connected
with a self-acting mule erected after January lst, 1906.

Pant II.

Duties of persons employed,

4. It shall be the duty of the minder of every self-acting mule to take
all reasonable care to ensure:—

() That no child cleans any part or under any part thereof whilst
the mule is in motion by the aid of mechanical power.

(b) That no woman, young person, or child works between the fixed
and traversing parts thereof whilst the mule is in motion by
the aid of mechanical power.

(¢) That no person is in the space between the fixed and traversing
paris thereof unless the mule is stopped on the outward run,

5. No seli-acting mule shall be started or re-started except by the minder
or at his express order, nor until he has ascertained that no person is
in the space between the fixed and traversing parts thereof,

A, AKERS-DOUGLAS,
Oue of His Majesty's Principal
Becretaries of State.
Home Office, Whitehall,
17th October, 1905,







1 i L ¥ 1 A1 i Telg
L o v 1 o ¢
ol 3 ‘s [ =







PR —

15

APPENDIX IV.

Names or Mageps oF GUARDS FoR SELF-ACTING MULES, 0OMPLYING WITH
THE NPEOTIFICATIONS 1IN AppExpix IIT.

1. —For Middle Backshaft Sevolls, Carrier Pulleys, and Draw Bands.

James Pickford, 420, Lees Road, Oldham.

George Hargreaves & Sons, Ltd., Brookhouse Lane, Blackburn,

Grundy & Co., Crompton Works, Bradshawgate, Bolton.

Asa Lees & Co., Ltd., Soho Iron Works, Oldham.

Kenyon Bros., Spring SBtreet Tin and Copper Works, Bolton.

James Holt, Hope Works, Buckley Street, Bury (Threlfall Mules).

John Manwood, Ltd., Sheet Metal Workers, Dukinfield.

Manwoeod, Miller & Co., Tame Valley, Dukinfield.

Jackson Sheet Metal Works, Ltd., Drayeott Street, Bolton.

William Eaves, 8, Defence Street, Holton (Threlfall Mules).

J. Gare, 30, Hﬂ]tﬂn Road, Athertun Manchester.

F. Pedley & Sons, 15, Market Plal;‘-ﬂ Middleton, Manchester,

F. J. Rigby, Manager, Ocean Gnttuu Spinning Co., Lid., Great
Lever, Bolton,

Dobson & Barlow, Ltd., Kay Street, Bolton.

Platt Bros. & Co., Ltd., Hartford Works, Oldham (two models).
{1y Platt’s; (2) Pickford’s.

R. Threlfall, Bridgman Place Works, Bolton.

A, Lever, Clifton Street Tin and Copper Works, Bolton.

James Howorth & Co., Ltd., Victoria Works, Farnworth, Bolton.

B. Robinson & Co., Bark Street, Bolton.

Thomas Mills, Middleton Junction, Manchester.

"~ J. Boardman & Son, 10, Hindsford Street, Hindsford, Atherton.

W. Barratt, Walton Sheet Metal Works, Howard Street, Portwood,
Stockport.

K. Whitworth & BSons, Park Tin Works, off High Barn Street,
Rovton,

A, AL Irving, 9, Smyrna Street, Oldham,

George Crabiree, Quarry Street Works, Stalybridge.

Partington & Co., Under Tane Tin Works, Hollinweod, Oldham.

Benion & Spencer, 9, Adelaide Street, Heywood.

Price & Lenther, 32a  Blackbank Street, Bolton.

1l.—For End Serolls on Bockshafts,
Asa Lees & Co., Lid., Soho Iron Works, Oldham,
George Hargreaves & Sons, Lid., Brookhouse Lane, Blackbhurn.
A. Dearnaley, Britannia Mills, Oldham.
Platt Bros. & Co., Ltd., Hartford Works, Oldham,
Manwood, Miller & Co., Tame Valley, Dukinfield.
J. Gore, 30, Bolton Road, Atherton, Manchester.
Jackson Sheet Metal Works, Ltd., Draycott Street, Bolton.
Thomas Mills, Middleton Junection, Manchester.
A A, Trving, 9, Smyrna Street, Oldham.
J. Boardman & Son, 10, Hindsford Street, Hindsford, Atherton.
George Crabtree, Quarry Street Works, Stalvbridge.
Partington & Co.. Under Lane Tin Works, Hollinwood, Oldham.













Fio, 1.—Inefliciently fenced cogs (partial eover).
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F16. 5.—8howing how easily the guard in Fig, 4 can be displaced.



Fia. 6.—Types of approved middle scroll gnards. Type A—Guard open.



Fig. 6.—Types of approved middle scroll gnards. Type A—Guard closed.



Fie. 6.—Types of approved middle scroll

guards. Type B—Guard open.






F16. 6.—Types of approved middle seroll guards. Type C—Guard closed.



Type D—Guard open.

pes of approved middle seroll gnards.

6.—Ty

Fic.



Fia. ﬁ,—‘l‘}'pﬂg of lelu'ﬁ‘l.'t!d middle gerall E;u:lni.-a. T}'EH_' D—Guard closed.



(1) (1)

(2) (2)

Fie, 7.—Types of approved end scroll guards. Type A—(1) Guard closed ;
{2) Guard]open.






Fic. 7—Types of approved end seroll guards., Type C, showing opening for
traverse of band.
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Fii. 10.—Inefficient guard for draw band pulley on frame end.

Fig. 11.—Efficient guard for draw band pulley on frame end.




Fig. 12, —Types of carriage wheel giards. A.—0O.a sunk slip.

Fic. 12. = Types of carriage wheel guards. B.—On raised slip.
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FiG. 12.—Types of carriage wheel guirds. C.—0On raised slip.

Fia 12.—Types of carriage wheel gnards. D.—Complete cover.
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Fic. 13.—Workman [ﬂl‘-ki.rlj:[ fuff off carriage wheel.
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Fia. 14.—Combined faller stop and guard (type not approved ).
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I'1G. 15.-—Piecer gettinz fingar canght under faller hammer.

Fig. 16.—Types of faller stop guards. Type A,




I, 16.—Types of faller stop guards, Type B.



Fra. 18.—Extended guard for quadrant pinion on mule.



Fic. 19.—Eflicient guard for quadrant pinion on mule.

Fia. 20.—Efficient gnard for quadrant pinion on mule,



Fig. 21.—Rim bard pulley and taking-in serolls, unfenced.
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Fio. 22. — 8liding door guard for headstock back :—
A. Extended guard over taking-in seroll.
B. SBliding door to guard headstock.
C. Extension to guard rim band pulley.
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FiG. 24.—Rim band tightening pulley, unfenced.
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Fii. 26.—Rim band tightening pulley, efficiently fenced.




Fic. 27.—Guard for draft wheels on front of headstoek.

Fic, 28, —Gunard for draft wlhecls on front of headstock,



Fia, 29.—Guard for draft wheels on front of headstock. Side view,

Fia, 30 —Lock for mule starting handle,
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Fig. 31.—Tull length guard for gearing end of ring frame.



Fia. 32.—Full length guard for gearing end of ring frame.



F1i, 33. —Incomplete eovers for draft wheels on ring frame.

Fi6. 34.—Complete covers for draft wheels on ring frame.
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Fi6, 35 ~0uter-ends of ring. frame—unfenced,



Fic. 36.—Outer-end of ring frame fenced with plate guard.



Fiu. 37.—Types of guards for ingathering nips of double tin rollers,
FI" '
ype A,




Fi16. 37.—Types of guards for ingathering nips of double tin rollers.
Iype B—Angle iron goard.



Fio, 37.—Types of gnards for ingathering nivs of double tin rollers.
Type C—Sheet iron guard.



Fiu. 38.—Headstock cozs on Twiner—guarded.
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Fia. 3. —Hceadstock cogs on Twiner—guarded,



Fii. 40,—Rim band pulley on Twiner—guarded,
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Fig; 41.—Side rim band pulley on Twiner—guarded, and guard for driving-belt,



Fig. 42.—Twiner carriage wheel, with slipper guard.
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Fi6. 43.—Twiner carriage wheel inside carriage.
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Fii. 44.—Inefliciently fenced wheels on end of Twiner,



Fig. 45.—Guard for driving belt of Twiner.



Fia. 46.—Guard for low shafting under frames.















