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Lo all whom it may concern:

Be it known that I, WirriaMm HURST, of
Rochdale, in the county of Lancaster, England,
(cotton-spinner,) have invented a new and use-
ful Improvement in Machines for Linking
Warps, (for which T have obtained Letters Pat-
ent of the United Kingdom of Great Britain
and Ireland, No. 5,059, dated October 24,1883,)
of which the following is a specification.

My invention relates to machinery or appa-
ratus for forming what are commonly called
“‘chained’’ or “‘linked”’ warps. By meansofmy
mvention I am enabled to chain or link warps
more quickly and with greater certainty and
regularity than heretofore, and by my inven-
tion the yarn being linked or chained is sub-

jected to less strain and injury than it has

hitherto been while being chained or linked
by machines hitherto in use. |

My invention consists in the mechanism
hereinafter described and claimed for effecting
the chaining and linking operations.

In the accompanying drawings, Figure 1 is

a slde elevation of a machine constructed ac-
cording to my invention. Fig. 2is a sectional

plan of the same; Fig. 3, a partial front view;

Fig. 4, a plan upon a larger scale; and Fig. 5 a
front view, alsoupon a larger scale. Figs. 6, 7,
8, and 9 are views showing portions detached,
and Figs, 10, 11, 12, 13, 14, 15, and 16 illus-
trate the formation of the chains or links.
Fig. 17 is a front view, and Fig. 18 a side view
representing a modified mechanism for actuat-
ing the trumpet through which the warp to be
chained or linked is passed. Fig. 19 is a dia-
gram representing an apparatus by means of
which the threads forming the chained or
linked warp are drawn direct from the bobbins.

‘The same letters of reference are applied to
corresponding parts throughout the whole se-
ries of figures. -

In the accompanying drawinegs, a¢ ¢ are end

- frames connected at the top by a cross-frame |
or cross-beam, .

Kxtending between the end
frames, ¢ ¢, and secured thereto, is a eross-
frame or cross-beain, c.

d 1s a shaft supported in DLearings, secured
to the end frames, a ¢, respectively. Upon
the shaft d are a fast pulley, e, and a loose
pulley, /. The shaft d is provided with col-

lars, by which such shaft d is prevented from

——

 moving longitudinally. Fastuponone end of

the shaft d is a bevel-wheel, g, gearing into a
bevel-wheel, 2, fast upon a vertical shaft, j.
The vertical shaft j is snpported 1n bearings £.
IFast upon the lower end of the vertical shait

7 is a plate, {, to which is secured a crank-pin,

m. The shaft jis prevented from moving lon-
gitudinally by means of the boss of the bevel-
wheel 2 and the boss of the plate{. Fastupon
the shaft d are bevel-wheels an™, The bevel-
wheel n gears into a bevel-wheel, o, fast upon
a vertical shaft, p, carried by a bracket se-
cured to the cross-frame or ¢ross beam e.

Fast upon the lower end of the shaft p is a
plate, ¢, provided with a crank-pin, #. The
shaft p is prevented from moving longitudi-

' nally by means of the boss of the wheel 0 and

the boss of the plate ¢. The bevel-wheel »*
gears into a bevel-wheel, 0%, fast upon a verti-
cal shaft, ¥, carried by a bracket secured to
the cross-frame or cross-beam e. |

Fast upon the shaft p* is a plate, ¢, pro-
vided with a crank-pin, #*, The shaft p* is
prevented from moving longitudinally by the
bosses of the wheel o* and of the plate ¢*.

Projecting from the cross-frame or cross-beam

¢ is a bracket, s, supporting a vertical shaft, .
Fast upon the upper end of the shalt ¢ 1s an
arm, u, to which isjointed an arm, v, provided
with a trumpet, w. The arm % 1s formed with
a slot, %', in which the arm v is capable of be-
ing moved vertically upward and downward.
Upon the lower end of the shaft ¢, and fast
therewith, is an arm, «, provided with a pin,
2', embraced by one end of a connecting-rod,
y, the other end of which embraces the ¢rank-
pin m, carried by the plate /.

Secured upon the shaft d is a cam, %, which,
as the shaft d rotates, canses the arm » to be
raised and lowered while the said arm v is be-

| ing moved lengthwise of the cam 2, as will be

hereinafter more particularly described.

As some of the parts to be hereinafter de-
scribed are repeated upon both sides of the
machine, I shall deseribesuch of the said parts
as are situate at one side of the machine and
alfix to corresponding partssituateat the other
side of the machine the same letters of refer-
ence,with the addition of an asterisk, thus (*.)

Secured to the cross-frame or cross-beam ¢

1s a bracket, I, (shown more clearly in the de-
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tached views, Figs. 6, 7, 8, and 9,) Fig. G being
a side view; Fig. 7, a side view, partly in sec-
tion; Fig. 8§, a cross-section taken on the line
A B of Fig. 7, and Fig. 9 a view showing a
portion detached. The bracket { is provided
with a recess, 2, formed therein, and along a
portion of the upper edge thereof are formed
ledges which support a bar, 3, capable of be-
ing slid longitudinally upon the said ledges.
The end of the bar 3 is extended, as indicated

by the dotted lines in Fig. 2, and curved side- |

wise at its extremity, so as to form a hook, 4,
such bar 3,with its hook 4,being more clearly
shown in the detached view, Fig. 9. 5is a
plate secured to the cross-frame or eross-beam
¢ by screws, a projecting part of which plate
O 18 curved at its extremity, so as to form a
hook, 6, and an extended part of a bracket, 7,
18 also curved sidewise at its extremity, so as
to form a hook, 8. The end of the hook 6 is
curved downward, and the end of the hook 8
1s curved upward, the said two ends being in
contact and forming a hollow hook, 9, which,
for convenience, I will hereinafter refer to as
the hook 9. Within such hollow hook 9 the
extended end of the bar 3 is capable of being
slid backward and forward, as will be here-
inatter pointed out. To a part of the bar 3 is
attached one end of a spring, 10, the other end
of which is secured to a projecting part of the
cross-frame or cross-beam ¢. The spring 10

~ tends constantly to draw the bar 3 in the di-
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rection indicated by the arrow C. Secured
to the bar 3 is a bracket, 11, part of which is
situate within the path of a revolving cam, 12,
SO as to be capable of being moved thereby in
a direction opposite to that indicated by the
arrow C, the movement of the bar 3in the di-
rection indicated by the arrow C being lim-
ited by a stop, 13, on the bar 3, and a stop, 14,
secured to the cross-frame or cross-beam e.
The cam 12 is mounted fast upon the shaft d.

Secured to the end frame, a, is a bracket,
Mounted
upon the stud 16, so as to be capable of being
rotated thereon, is a wheel, 17, the teeth of
which gear into the teeth of a rack, 18, pro-

vided with projecting parts, which are em-

braced by a bracket, 19, secured to the bracket
15, 1n which bracket 19 the rack 18 is capable
of being slid longitudinally while its teeth are
in gear with those of the wheel 17. The teeth
of the wheel 17 and the teeth of the rack 18
are 1ndicated by dotted lines.
the rack 18 a connecting-rod, 20, is connected
by means of a pin, 21, the other end of the
connecting-rod 20 embracing the é¢rank-pin #,
secured to the plate g. IFast with the wheel
17 18 an arm, 22, provided with a curved part,
which constitutes a hook, 23. Upon rotary
motion being imparted to the pulley e, so that
such pulley erotates in the direction indicated
by the arrow D, the plate { and crank-pin m
will be rotated in the direction indicated by
the arrow K. The rotation of the erank-pin
m will, by means of the connecting-rod v, pin

.aud then 1n the other.

To one end of

387,165

trumpet w to be oscillated sidewise. The cam
z being rotated in the direction 1ndicated by

the arrow D, the rotation of such cam 2z will

cause the arm v and trumpet w to be raised
and lowered twice during each revolation of
the cam z. The rotation of the plate [ will
cause the trumpet w to be oscillated sidewise
to the points F and F* alternately, and while

“the trumpet w is being so oscillated the cam 2

will cause such trumpet w to be carried along
the line G G* in the direction indicated by
the arrows H, the said trampet w first passing
below and around the hook 9 and then be-
low and around the hook 9*. TUpon rotary
motion being imparted to the plate ¢, so that
such plate ¢ 1s rotated in the direction indi-
cated by the arrow K, the rack 18 will, by
means of the connecting-rod 20, be caused to
traverse longitudinally first in one direction
The traversing of the
rack 18 will, by means of the wheel 17, cause
the hook 23 to be turned first 11 one direction
and then in the other, the said hook 23 at cer-
tain times passing between the hook 6 and
bracket 7 and beneath the hook 4. To feed
the warp to be chained or linked to the chain-
ing or linking machine at such rate that little
or no tension is produced upon the warp while
such warp 18 being chained or linked, I em-
plov the apparatus to be next described.

24 24 are end frames, to which are respect-
ively secured brackets 25 25, supporting a
shaft, 26, fast upon which is mounted a drum
or roller, 27. The shaft 26 is prevented from
moving longitudinally by collars formed there-
on orsecured thereto. Resting upon the dram
or roller 27 is a roller, 28, having an axle, 29,
which axle 29 is supported by brackets 30 30%,
in which 1t may be rotated. The brackets 30
30% are respectively secured to levers 31 31%,
one end of each of which furns upon a bar, 32,
the ends of which pass into openings formed
through the end frames, 24 24*, Depending

from the ends of the levers 31 31 are weights

33 337, respectively, such weights 33 33* press-
ing the roller 28 into contact with the roller
or drum 27. |

34 18 a shaft, one end of which shaft 34 re-
volves in a bracket secured to the end frame,
24 while the other end of such shaft 34 is ca-
pable of being rotated in a bracket carried by
a lever, 35.
turned at one end upon a stud secured to the
end frame, 24, The shaft 34 is prevented from
moving longitudinally by means of collars.

36 1s a shaft passing throagh and capable of

being revolved in holes formed through the

end frames, 24 24%, Upon the shaft 36 is se-
cured a cam, 37, which is situate beneath the
lever 35. Fast upon the shaft 36 is an arm,
38, provided with a stud which passes into a
hole formed through the end of a rod, 39, by
means of which the machine may be started or
stopped. Fast upon the shaft 34 is a pulley,
40, around which passes an endless belt, 41,
which communiecates rotary motion to the pul-

', arm z, shaft ¢, arm %, and arm v, cause the | ley 40 from any convenient source of power.

The lever 35 is capable of being
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Fast upon the shaft 34 is a pulley, 42, the cir- | 9% by the trumpet w, and a repeated move-

cumference of which is preferably covered with
leather. The pulley 42 is shown as being in
contact with a pulley, 43, fast upon the shaft
26. Fast upon the shaft 26 is a pulley, 44,
around which and around the pulley e passes
an endless crossed belt, 45, such belt 45 trans-

mitting motion from the pulley 44 to the pul- |

ley e and shaft d.
eye, 40. |

Having thus described the various parts of
the machine, I will proceed to show in what
manner they operate when forming a warp
into a chain or links.

The warp L. to be chained or linked is
passed through the eye 46 and between the
drum or roller 27 and roller 28, after which
such warp I. is passed through the trumpet w
and around one of the hooks 9 9%. Daring
this time the rod 39 has been raised, so as to
allow the pulley 42 to pass out of contact with
the pulley 43. Upon the rod 39 being low-
ered the pulley 42 will be pressed against the
pulley 43 and the drum or roller 27 and roller
28 will draw forward the warp L and deliver
1t to the trampet w. Icausethe drum or roller
27 and roller 28 to rotate at such circumferen-
tial speed that the warp L is delivered to the
chaining or linking apparatus at such speed
that little or no tension is produced in the
warp L while such warp Li is being chained or
linked. The diagrams, Figs. 10 to 16, inclu-
sive, show the manner in which the parts here-
1ubefore deseribed operate in order to form the
warp L into a chain.

Secured to the bar 32 isan

In Fig. 10 the trumpetw has passed beneath

and around the hook 9% leaving the warp L
passed around such hook 9%, and by a con-
tinued movement has passed beneath and
around the hook 9, and again beneath and
around the hook 9% until it arrives in the po-
sition in which it is indicated in Fig. 10. The
hook 23%, turning in the direction indicated
by the arrow M¥*, as will be hereinafter de-
seribed, brings forward a loop, N*¥, of warp
previously passed around the hook 9% A
continued movement of the hook 23* in the
directionindicated by the arrow M* will carry
the loop N* of warp clear of the hook 9% and
allow the said loop N* of warp to pass upon
the loop O* of warp, which is around the hook
9%, as shown in Tfig. 12. The sliding hook 4%

18 then drawn in the direetion indicated by

53
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the arrow P* Dy the rotation of the cam 12%,
and draws along with it the loop O* of warp
until 16 arrives in the position in which it is
1ndicated in Fig. 13, and while the sliding
hook 4*isinsuch position the revolving hook
23 passes in the direction indicated by the
arrow Q¥, beneath the hook 4%, and through
the hook 9 after which the hook 23* is ro-

tated 1n the direction indicated by the arrow

M*, after which the sliding hook 4* will be
liberated by the rotation of the ecam 12* and
be drawn by the spring 10% into the position
in which it is indicated in Fig. 14. A loop,

wheels 48 49,

- the shatb i.

ment of the hook 23* in the direction indicated

3

by the arrow M* will carry the loop OX of 7o

warp clear of the hook 9*and be about to pass
1t upon the loop R, and the parts will ar-
rive in the positions in which they are indi-
cated in Fig, 15, when the cycle of motions for
forming one link of the chain will have been
completed. |

I have confined my description to forming
the chain at one side only of the machine, and

the motion and action of the parts at the op-

posite side of the machine being similar to
and alternate with those above described, a
further description thereof will be unneces-
sary. A portion of warp, chained or linked,

as above described, is shown by Fig. 16, which

is a diagram of a portion of warp when chained
or linked. The warp to be chained or linked
by the machine above deseribed uiay be formed
upon a *‘‘*warplng-mili’’ -or *‘beaming-ma-

chine,” by which threads are usually formed.

into a warp. _
Another method of actuating the trumpet

75
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w 18 shown by Figs. 17 and 18, Fig. 17 being

a front view and Fig. 18 a side view.
ferred to I shall affix the same letters of refer-

mentioned.

7 is a vertical shaft, which imparts rotary:

motion to the shaft 47 by means of the bevel-
Fastuponthe shaft47 is a bevel-
wheel, 50, which gears into another bevel-
wheel, 51, fast upon a shaft, 52, mounted and
capable of being rotated in brackets secured
to the cross-fraimne or cross-beam 53. Iast
upon the shaft 52 is a cam, 54. To the cross-
frameb3aresecured V-guides 55, within which
and capable of being slid therein 18 a plate,
56. Uponthe plate 56 is mounted a stud, upon
which is mounnted a bowl or roller, 562,

Secured to the plate 56 is a stud, 57, {rom
which depends a rod, 58, the lower end of
which 1s connected by the universal joint 59
to the arm o, jointed to the arm « fast upon
To the arm v is secured the trum-
pet w. The rotation of the cam b4 will cause
the arm v and the trumpet w to be raised and
lowered in a manner similartothat previously
described.

In some cases I propose to form a chained
or linked warp by means of the above- de-
scribed chaining or linking apparatus or ma-
chine by taking the yarns or threads from
which the warp is to be formed direct from
the bobbins upon which such yarn or thread

has been spun or wound. For this purpose I

pass the threads or yarus between or around
rollers, which, by meauns of theirrevolving sur-
faces, draw off the yarns or threads from the
bobbins aforesaid, and deliver the said yarns
or threads to the linking or chaining appara-
tus or machine. The yarns or threads afore-
sald, in their passage from the bobbins previ-
ously mentioned to the chaining or linking

R*, of warp is then passed around the hook | machine or apparatus, pass througha ¢ heck”’

To
parts which are similar to parts previously re-.

95
ence as I have affixed to similar parts above:
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or similar apparatus for arranging the yarns |

or threads in an order suitable for weaving.
A fter the warp has been chained or linked by
the machine or apparatus above described, it

may either {all upon the floor or othersurface |

beneath thie chaining or linking machine or
apparatus to be subsequently removed, or the
sald warp may be passed over suitable pulleys
or guides to be conveyed thereby to any con-
venlent place. The said pulleys may have ro-
tary motion imparted thereto, if desired. This
arrangement of apparatus is shown by Fig.
19. A 18 the creel, in which are placed the

~ bobbins containing the yarns from which the

L5

20

N

warp is to be made. B is a heck, and C Care
rollers or rods, such as areordinarily employed
for taking up the slack yarn or thread in
beaming - machines. The yarns or threads
are passed through the heck B, then overand

under the rollers or rods C to the rollers E E,

and thence to the trumpet w of the ¢chaining or
linking machine.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. In a machine for chaining or linking
warps, the combination, with the stationary
hollow hooks 9 9%,
substantially as desecribed, for reciprocating
sald hooks, the hooks 23 23*, and means, sub-

30 stauntially as described, for operating thesame,

of a warp-guiding trumpet, w, and means, sub-
stantially as described, for imparting the com-
bined lateral and vertical motions to said
trumpet, as set forth.

the hooks 4 4%, and means, !

387.165

2. In a machine for chaining or linking
warps, the combination, with the stationary
hollow hooks 9 9%, the hooks 4 4%, and the
longitudinally-sliding bars 3 3%, fcarrying the
same, the cams 12 12%, and springs 10 10%, for
actuating said bars, the hooks 23 23%, the racks
18 18%, and means, substantially as desecribed,
for operating said racks and pinions 17 17%
for oscillating the said hooks, of the warp-
guiding trumpet w, and means, sustantially as
herein described, for imparting the combined
lateral and horizontal movements tosaid trum-
pet, as set forth.

3. In a machine for chaining or lmkmg
warps, the combination, with the sfationary
hollow hooks 9 9%, the hooks 4 4% and means,
substantially as deseribed, for reciprocating
said hooks, the books 23 23%, and means, sub-
stantially as described, foroperating thesame,
of a warp-guiding trumpet, w, the arm v, car-
rying said trumpet, the arm «,t0 which arm v

35
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1S jointed, the vertical shaft #, earrying the

arm v, means, substantially as described, for
vibrating the shaft {, the cam 2z, and means,
substantially as described, for revolving the
same, all substantially as herein set forth.

WILLIAM HURST.

Witnesses:
ARTHUR C. HALL,
ALBERT E. HALL,
9 Mount Street, ll/[ancheaz‘e} , Eﬂglfmd
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