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1o all whom it may concern:

Be it known that T, CLAYTON DENN, of Phila-
delphia, 1n the coun‘oy of Phﬂadelnhm and
State of Pennsylvania, have invented a new
and Improved Machinefor Linking Warps, of
which the following is a full elear and exact
description.

My invention relates to an improvement in

machines for linking warps, and especially

relates to an improvement upon a machine of
this type for which Letters Patent were
granted to myself November 9, 1883, No.
288,032, whereby a double instead of a single
link may be made.

The object of the invention 1s to blmpllfy
the construction of that class of machines or

apparatus employed for forming what are

commonly called “chained” or *linked”
warps immediately upon the yarn being de-
livered from the warp-machine,

A farther object of the invention is to pro-
vide a means for chaining or linking warps
more rapidly,regularly, and with greater cer-
tainty than heretofore, and also whereby the
yvarn will be double linked or chained, and

- while being so manipulated will be subjected
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to a minimum strain and injury.
The invention consists in the novel con-

struction and combination of theseveral parts,

as will be hereinafter fully set fmth, and
pomted out in the claims. |

'Reference is to be had to the aecompanymﬂ
drawings, forming a part of this specification,
in which simitlar 1e'tters and figures of refer-
ence indicate corresponding parts in all the
Views.

Figure 1 is a side elevation of the machine.
Kig. 3 is a central vertical section on line 2 2
of Fln' 3. Fig. 3is a front elevation,and Fig.
4 is a plan view, of the shifting meehamsm
and the yarn- tube. Fig. 5is a section on line
5 5 of Fig. 4, Fig. 6 is a front elevation of

-~ the forks or hooks and a diagram illustrating
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the movements of the tube; and FKigs: 7, 8, 9,
and 10 are perspective views of the forks or
hooks, illustrating the steps in the linking of
the warp.

To the side standards 10 of a warp-machine,

at the delivery end, a horizontal, preferably

skeleton, frame 11 is secured, which frame is
illustrated in plan view in Fig. 4. Above the
framein the said standards a transverse drive-

' shaft 12 is journaled, carrying upéni one pro-
jecting end a fast and loose pulley 13 and at
the other end a pinion 14, which meshes with

a spur-wheel 15, secured upon a spud-axle or
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short shaft - 16, journaled in one side of the

frame, as shown in Ifig. 4. The short shaft
16 may, if desired, be replaced by a shaft ex-
tending from one standard to the other. Upon
the shaft 16, outside of the gear, a cam-wheel
18 is secured, consisting, preferably, of a sec-
tional wheel having the opposed edges so
spaced as to form a camway 19, as shown 1n
Figs, 3 and 4, and at the opposite side of the
said spur-wheel a smaller wheel 19* 13 keyed

to the shaft 16, having a cam-face 20. The

functions of the cams will be hereinafter de-

scribed.
Upon the front bar of the hor 1z011ta1 fmme

11, at or near its center, a lug 18 formed, in
which an an gled or L—Shape_d shaft 21 is jour-
naled, the vertical member whereof projects
upward outside of the lug, and has hinged to
its extremity a tube or guiding-trumpet 23

warp-machine. The tube 23 is hinged near
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in which the yarn is fed or delivered from the

its upper end, which is made flaring, and the

inner end of the angled shaft, carrying the
trumpet, is conueeted by a link 24 with a
driving rod or bar 25, held to slide in bear-
ings tr&nsvelseh of the horizontal frame, as
shown in Figs. 4 and 5. One end of the driv-
ing-rod extends a sufficient distance beyond
the frame to face the camway 19, and said
end is provided with an attached pin 26,

adapted to enter the said camway. lhe pin
26 18 preferably pr mflded with a loose friction

| sleeve or roller.

The camway 19 1s so constr ueted that as the
cam-wheel revolves an intermittent recipro-
cating motion is imparted to the driving-rod,
which in turn, through its link-connection
with the shaft carrying the tube, imparts a
pendulum or laterally-rocking movement to
the tube, also intermittent.

A second driving or shifting rod or bar 27
1s held to slide tra,nsvel sely in the horizontal
frame 11, parallel with and to the rear of the
bar 29, contactmo* with the cam-wheel 18.
This second dxwmﬂ* or shifting rod is pro-
vided at one end W1bh a friction-r 01161 28, con-
tacting with the cam-face 20 of the Smalle1
wheel 19"', as shown in Fig. 4.
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A bar 29 is held to slide in the horizontal | thence at an inclination downward, as illus-
rame 11 at a right angle to the driving or | trated at 0% and at an acute angle upward and
shifting rods, having a reduced inner end | outward, as at 0% in Sheet 3. The upper outer 7o
rassing through a post 30, which end 1s en- | end of each hook constituting a pair, 1s pro-
sircled by a spring 31, bearing against a nut | vided with an 1nwa,1*d hollmntcﬂ extension 0?,
1t the end of the bar and the post. having a flange 0® upon. its inner face, the

The outer end of the spring-actuated bar 29 ﬂannes of eacl pair of hooks being spaced to
has attached an arm 32, extending at a right form a guideway b". A looper 41 isprovided 75
wngle therefrom in the direction of the warp- | for each of the twin hooks, comprising an
-ube and tex 'minating in an elongated loop or | angled body D, having a W@]“‘ht ¢ integral
ye 99, adapted to receive one end of an an- mth 1tS Inner end and enlarg ed at 1ts outer
rled pin 34,secured to the warp-tube or trum- | end, as shown at ¢’ in Fig. 2. In the under
pet at or near its center, as shown in Fig. 5. | surface of the enlarged end an angled recess 8o

An elbow-lever 34%, ]_mvmﬂ one membel 1s produced, f()l‘lllll’lﬂ a vertical pin or picker
shorter than the other,is f alerumed upon the | d*at its extremity and a horizontal ton oue o,
nner face of the front barof the frame 11,as | upon the sides of which tongue Ionﬂltudnml
shown in Fig. 4, each member of the lever | ribs d* are constructed, adap’red fm' contact
being provided with an elongated eye, re- | with the flanges U5 of the twin hooks when the €r
spectively numbered 35 and 36 at their outer | looper is carried forward, the entire head of
sxtremities. The eye 35 of the shorter lever | the looper being made so thin as to readily
member slides upon the driving or shifting | pass between the opposed hooks of a set. At
rod 27 around a pin 37 integral with its up- | the angle in the body of the looper it is ful-
her face, and the eye 36 slides in contact with | ertumed upon a projection of a block 42, go
he under face of the spring-actuated bar 29, | grooved to slide upon the dovetail rib 40; m
lso around a pin. 111ustrated in Fig. 2. The weighted end of

Whenthe cam-wheel 18 presses outward the | the looper is ﬂrooved to receive upon 1its in-
1riving or shifting rod 27 by means of its le- | ward travel a wmde rolier 43, pivoted upon a
ver-cmmecti(m With the spring-actuated bar | stud of the main frame, whwh roller compels g5
29, the latter and its arm are forced outward | the looper to assume a horizontal position.
wainst the tension of the spring 31, moving Each block 42 is actuated by a link 44, hav-
he warp tube or trumpet also outward by in- | ing its lower end connected with a short shaft
lining its lower end. When a depression is | 45, one shaft being journaled beneath the
reached in the cam-face 20 of the cam-wheel | main frame at eaell side. From each shaft rco
[9* by the driving-rod 27, the spring 31 ex- | a crank-arm 46 is projected, and each crank-

»ands and the warp-tube is drawn inward. | arm is connected by a pitman 47 with a wrist-
At this moment the cam-wheel 18 acts to press | pin upon a wheel 48, one wheel being secured
utward the driving or shifting bar 25 and | to each projecting end of a shaft 4_‘), jour-
aterally recipr ocates the warp-tube. The | naled in the main frame, as shown in Ifig. 3. 105
ramway 19 and cam-face 20 are finished to so The shatt 49 at one end is provided with a
et upon the rods 25 and 27 that when one Is | gear- -wheel 50, which receives its motion from
in motion the other is idle. a gear 51, lomely mounted upon a spud-axle,

The warp-tube 1n 1ts several movements 18 smd latter cear being driven by meshing with
made to follow the path indicated Dby the | the spur-wheel 15 upon the cam-shaft. Thus tro
dotted lines in Fig. 6 in linking the warp over | all the parts are driven from the main drive-
the twin hooks 38, which hooks are of sub- | shaft 12. In order to draw the linked warp
stantially the same construction as illustrated | downward to some extent, a friction-roller 52
and described in my former patent, heretofore | is journaled in its path, driven from the main
referred to. Two setsof twin hooksare, how- | shaft, as shown in Figs. 1, 2, and 8. 115
ever, employed instead of one, as in the said To guidethe yarn 1,0 the trumpet, a grooved
patcnt roller 53 is secured in front of the same upon

Between the frame 11 and the lower end of | the main shaft 12, over which the yarn is
the main-frame standards 10 to the inner face | adapted to pass from the warp-machine, and
of each of said standards a plate 39 is secured, | an adjustable friction-roller 54 is made to 120
having formed upon its inner face a dovetail | bear upon the grooved roller to facilitate the
rib 40, as best shown in Fig. 2. To each op- | feed. |
posed ribbed plate, at its inner end, a twin I desire it to be understood that although 1
hook 38 is rigidly secured, comprising a lon- | have specifically described the construction
ritudinally-slotted body BB, provided at its | of the hooks and loops other equivalent con- 125
outer end with opposed upwardiy-extending | struction may be employed, it being only nec-
ears, between which a friction-roller 6 is jour- | essary that two sets of twin or double hooks
naled, as best shown on Sheet 3 of the draw- | be employed in connection with a trumpet ca-
ngs. pable of the movements heretofore described,

From each section of the body B, at the It will be understood that the crank-arns 130
‘ront, the hooks o1 forks B3’ proper are pro- | 46 are so secured to their several shafts 45
locted outward beyond the main frame. | that the several loopers will be thrown for-
['hese hooks extend upwardly in a cam-line | ward thereby alternately.

rom the body to form the cavity b/, from |

i i g
|I || | ||| ':j- ..-!_:u:l_-:___ . "

T will now describe afewmovements of the
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trumpet, illustrated 1In Sheet 3 of the draw-
ings, which figures may be readin connection
with the dld,wmm shown in Fig. 6.

In Fig. 7 the trumpet has been carried for-

ward, tmvehng, for instance, from the point

hto ' upon the diagram, a link has been
formed upon the twin hooks at the right, and
another is being laid upon the hooks at the
left, the looper upon the right haspassed for-
ward and in its rearward throw will carry
the link back and deposit it in the cavities
O’, and the looper upon the left is in the act of
going forward to take up the link just placed
upon the hooks, and carries with it the link

formerly placed 1n the cavities to drop the

same over the end of the hooks.

In Ifig. 8 the trumpet has been given a 1a,t—
eral throw and has passed, tor mstance, to the
point 2* on the diagram, and is about to lay
a link upon the right-hand hooks, the right-
hand looper being shown as just depositing
the link previously laid in the cavities 0.

The loop carried forward by the left-hand

~ looper 1n Iig. 7 1s represented as about to be
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“iting a link in the cavities 0’.

dropped, and upon the return of the looper

the link upon the left-hand hooks will be car-

ried upward, to be carried forward again upon
the tongue of the looper.

In Fig. 9 the trumpet has passed from 7/ to
I’ to take its outward throw, and is just about
commencing such throw. The link 1s laid
upon theright-hand hooks,and the right-hand

looper i1s carrying the link formerly held at

the rear of the hooks forward to drop the
same, and the left-hand looper is shown at
rest in position, when again moved to carry
the link upon the left- hand hooks rearwar d
to the cavities therein.

In Fig. 10 the right-hand loopel 18 shown at
rest, and the tmmpet as laying
the left-hand hooks, the link having been
dropped by the right-hand looper, and the
left-hand looper is represented as just depos-
The trumpet
1s 1llustrated as having just completed 1tsin-
ward throw, and on commencing its lateral
throw overthe hooks, having traveled beyond
the point /i in the dmomm it is-in position
to return to /i’

Havingthus deseribed myinvention, I claim

asnewanddesire tosecure by Letters Patent—

a link upon

1. In a machine for chaining or linking
warps, the combination, with the Walp-omd-
ing trumpet, of an fmﬂ'led rock-shaft hinged

th one end to the trumpet, a S];)ring-actuated
bar having a slotted arm at its outer end, a
pin passing through the slot into the trumpet,

and means, substantially as described, for op-

erating the said rock-shaft and bar t0 impart

a la.teral movement in two directions to the
lower end of the trumpet, substantially as
set forth.

2. In a machine for chaining or linking
warps, the combination, with a war p—n'uldmn‘
trumpet, a cam - wheel having a peripheral
camway, and & smaller wheel having a cam-
face mounted upon the same shaft, and shift-
ing-rods contacting with the cam-surfaces of
each wheel, of an ano*led rock-shaft hinged
at one end to the tlumpe‘r, a link- eonneetlon

‘between the shaif and the shifting-rod of the

larger cam, a spring-actuated _bm* connected
with the shifting-rod of the smaller cam, a

slotted arm plo;jected rrom said bar, and a

pin secured to the trumpet and passmﬂ'

through the slot in said arm, subs‘ra,ntmlly as

shown and described.
3. ITn a machine for chaining or linking
warps, the combination, with an anole,d 10(3]{-

shaft, a warp-guiding trumpet_' pivoted to the
-shaft and provided with an angled pin below

its pivot-point, a shaft carrying a large wheel
having a camway, and a smaller wheel hav-
ing a cam-face, a shifting-rod actuated by
the larger cam, a connection between the said
rod and angled shaft, a spring-actuated bar
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provided with a slotted arm engaging the an-

gled pin of the trumpet, a shifting-rod actu-
ated by the smaller cam, and a connection
between sald Shlftlllﬂ‘—I'Od and arm-carrying
bar, of sets of Statlonmy twin hooks below
the tmmpet and loopers sliding between the
members of the hooks, and me:;ms for oper-
ating the loopers, substantially as shown and
described. |

CLAYTON DENN.

Witnesses:
WM. H. SHALLCROSS
GUERNSEY A. IIALLOWELL.
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