BHEETS—SHEET 1,

L&
" Q\lho

E

Patented Sept. 6, 1910.

vE

u

G. B. COCKER.
MACHINE FOR LINKING WARPS.

APPLICATION FILED NOV, 13, 1808,

/7 o2

969,155.

% @
| | Yo EaE
N 5 | 18
o I S G 18
= - (OFr== 7 S R
xx.,...q..ql. Ihrur!f....tlllur |
¥ __\w.___.\s S\ as T L_ _
,..,@u _. " S .. Lo )
=2 278\ & g i f
T e NI SRS
Bt L gm ] GE | —or
9/ mmx@w P\ Y I
= .. @& Ov | _
Qm . . ———A- .._rlll oY :.ll..u:.l_.u e .- \v
6% — — = FE : - _
_idp 2%
e tere v 17 w\a
M:N ” ...._.........I \ .t ..
2 Ak 7Y . x:.,hlﬁ. \ | \ fh..VE
H_q_ fq& \__,MJ..,.. g
N\ '} _,_ M: : .._,n_.,.., - ._" . __m__h L___{w\_ | _
S/ = W N {/ w..w\., |
9/ “‘ mu‘_.k._ \ Mf.l\ Kn_‘.?,\. |
L/ 6 =N

i
N
Ny
7
{
\,
WITNESSES:

R



.. B. COCKER.

MACHINE FOR LINKING WARPS.
. APPLICATION FILED NOV, 13,-1908.

969,155, . ' _ Patented Sept. 6, 1910.

2 SHEETS~SHEET 2.

— gl S T T . E—— e e e —

y
X
-

s m e~ = — NAAAAARINI

T R s - skl — gy . S S e e el Sl .

F/6.4.

e’

m— g, i/

7

Ay %1 . - %kvmdﬁtzrﬁ%wuLéj_

ATTORNEYS.

THE NORRIS PETERS CO., WASHINGTON, D. .



10

15

20

25

30

30

40

45

50

‘brackets 15 secured to the frame 1S a

PATENT OFFICE.

GEORGE B. COCKER, OF PHILADELPHIA, PENNSYLVANIA.

MACHINE FOR LINKING WARPS.

969,155.

Specification of Letters Patent.

Application filed November 13, 1908.

sSerial No. 462,380,

To all whom 1t may concern:

Be 1t known that I, Grorce B. Cocxzr,
a citizen of the United States, residing at
Philadelphia, county of Phlladelphm, and
State of Pennsylvania, have invented a new
and useful Improvement in Machines for
Linking Warps, of which the following is a
full, clear, and exact description, reference
bemcr had to the accompanying drawings,
which form a part of this specification.

My invention relates to machines for link-

1ng warps, and more particularly to that

class of machines adapted to form a double
1nste‘1d of a single link, such as are set forth

1in Patents No. iOT 514 of July 23rd, 1889,
and No. 412,482 of October Sth 1889 both

1ssued to Clayton Denn, and No. 460 098 of

September 22nd, 1891, issued to William A.
Denn The ob]eet of so forming the warp

1nto links or chains 1s to pr event the entan-

glement of the same, particularly where it
1s handled repeatedly, as in transportation.

The object of my invention is to remedy
certain existing defects in machines of this
class; more epe‘aelﬁc:&'Lllyj to prevent severance
of, or other mjury to, the individual warp
threads by the action of the linking-needles

and their latches, and to insure an even feed

and delivery of the warp to the linking-
needles.

In the drawings: Figure 1 is a side eleva-

tion of the nmehme one of the linking-

needles and its ‘IGt'Ll‘ltll'lO mechanism bemo
partly cut away; Fig. 9 is a front view of
the machine with parts of the machine re-
moved and showing the linking-needles and
delivery tube in a different pesﬁmn from
that shown 1 Fig. 1; Fig. 3 is a side view
of the chain of dIlVlllﬂ‘ gears between the
driving shaft and the cra .u,nk: shaft; I1g. 4 1s
a detail side view, partly in Seetlon of one
of the linking needles If1ig. 5 15 a pelapee-
tive view showmg the dehvery tube, linking-
needles, and a chain of double me links
fOImed thereby. |

10 1s the frame of the machine; 11 the main
driving shaft. On the shaft 11 is a grooved
drum 12. Pivoted on the frame is a Wewht-
ed lever 13 carrying between its forked ends
a roller 14 resting upon the grooved periph-

ery of drum 19, Turning in bearings in

| to which is secured a delivery roller 16 and

a pulley 17. On the main shaft is a pulley
18 from which the pulley 17 1s driven,
- through the belt 19 at a speed somewhat ex-
ceeding that of the drum 12.

The warp from the warping machine is
fed over the drum 12 between it and the
‘weighted roller 14 and thence over the roller
16 down to the delivery tube. While roller

| 16 has a somewhat greater speed than drum

12, the yarn cannot be pulled from between
drum 12 and roller 14 faster than the s speed
of drum 12 because of the resistance im-
posed by weighted roller 14, and what slip-
page occurs is between the warp and roller
16, thus 1insuring the feed of the warp from
the drum 12 under proper tensiomn. -~

On the driving shaft 11 is a gear 20 driv-
ing a gear 21 on “the shaft of a groeved cam
wheel 92. The bearings of the cam shaft
are secured in slots 61 in the machine frame.
23 1s a horizontal bar shidable in guides on
the frame and having at one end a roller
engaging sald cam groove. On the bar 23
1s a projection 24 having a pin engaging a
slotted finger 25 secured to a shaft turning
11 beermgs on the frame. Also secured to
this shaft 1s an arm 26 whose lower slotted
end engages a pin on a horizontal bar 27
slidable in guides on the frame. Secured to
the bar 27 1s the delivery tube 28, whose up-
per end 1s of substantially 01eeter Wldth
than 1ts lower end, as shown.

By the arrano'ement just described, a re-
ciprocating movement 1n a stralght hori-
zontal direction 1s imparted to the delivery
tube, as distinguished from an oscillating
movement on a pivot, such as has hereto-
tore been employed. The width of the tube

direction of its I'BGlpI‘OC&thIl should be sub-
stantially equal to, or slightly oreater than,
the length of stroke of the tube. By reason
of these features, the tube feeds the warp
to the linking-needle mechanism with even-
ness and regularity, whereas when the tube
is oscillated so that the lower end thereof
' describes 1n its movement the arc of a cir-
cle, the feed 1s at a varying speed, with a
tendency on the part of the tube in each
upward stroke toward the end of an oscil-

a shaft | lation to pull the warp upwardly out of

Patented Sept. 6, 1910.
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engageinent with the linking-needle mech-

anism.

The gear 21 drives a gear 30 on the crank

shaft 31 through an intermeciate gear 32
turning on a stud adjustable in slot 62 in the
frame.

connecting-rods 34, 34, jointed to arms 35,
35, on the shafts 36, 36, turning 1n bearings
on the brackets 37, 87. To the shafts 36, 36,
are secured the arms 38, 38. The slotted up-

per ends of these arms engage pins on the
slides 40, 40, shiding 1in 0‘111des 41, 41 on

The hnkmomeedles 49 492 are
secured to the slides 41, 41, Thus, the link-
ing needles are reciprocated forwardly and
backwardly at the same time that the de-
livery tube is reciprocated irom side to side.
Owing to the crank pins on the crank disks
33, 33 being arranged respectively on oppo-
site sides of the axis of the shaft 31, the
Iinking-needles 42, 42 will always move In
reverse directions. The operation of these
needles relatively to each other and to the
delivery tube need not be particularly de-
scribed, as the operation is essentially the
same as in machines of the prior art,

It 1s also known in the art to use latches

'to permit a loop that has been transferred

from the hook to the shank of a needle to be
slipped off the hook end of the needle. In
my invention, the principle of the latch is
retained, but the construction and operation
of the same 1s altered with the Ob]ect 111
view of preventing the cutting or injury of
the warp threads during the “action of the
needles upon the warps. To this end, I rely
entirely upon positively actuating means to
operate the latch devices, as contrasted with
arranging them to be operated by the warp
itself. |

One of the linking-needles 42 embodying

- my invention 1s shown in Fio. 4. The %1’1‘1111{ |

of the needle 1s made hollow to receive a
latch-pin 43.
pin when 1t 1s 1n 1ts forward position con-
tacts with the pomnt of the hook of the
needle. |
the hooked end of the needle and thence
through the hollow interior of the needle
shank and through a plug 44 in the rear end
of the needle. A coil spring 45 surrounds
the latch-pin 43 and 1s confined between the
closed end 44 of the needle and a collar 46
fitting and loosely sliding within the needle.

On the rear end of the pin 43 is a collar 47
adapted, when the pin 43 moves forwardly,

to engage a stop 48 on the frame.

The opemtmn of each of the needles 1s as
tfollows: As the need.
ifrom 1ts forward posi

fransverse movement,

On the ends of the shaft 31 are

crank disks 33, 83, to which are attached ]
| shank of the needle and back of the for-

The front end of the latch-

Thence the pin extends back across

e moves backwardly
tion, its hooked end
engages the warp that the tube 28, 1n its
has laid upon the
shank of the hook and draws the warp back- | mesh with the gear 20.

069,155

wardly to form a loop. In the forward
movement of the needle, the collar 47 en-
gages the stop 48 and hmlts the forward
movement of the latch- -pin 43, causing the
latter to be retracted relatively to the needle.
As the needle nears its forward limit of
travel, the loop slips backwardly over the

ward end of the latch-pin. As the needle
again moves backwardly, and after
hooked end again engages the warp to form
another loop, “the latch- -pin moves forward
relatively to the needle and closes the for-
ward end of the hook. At the same time
the first loop
the point of the hook. As the needles oper-
ate alternately, 1t will be understood that a
loop 1s first formed on one needle, then the

previously formed loop of that needlf, 1S -

cast off, then the loop just formed 1s moved

onto the shank of the needle and another
loop 1s formed on the second needle, and
then the previously formed loop on the sec-
ond needle is cast off. As the warp, after
being looped on one needle, 1s moved by the
deliv ery tube over the hooked end of the
other needle, it will be understood that the
loop formed on one needle 1s looped upon
the loop formed on the other needle and so
on continuously, thus forming the double
link chain shown in Fig. 5.

Secured to the m*’whme frame are cross-

bars 49, 490, between which the links pass as
they are fed from the needles. The cross-

bar 49 msures that the loop on the shank

shall slip oft the needle when the latter nears
its rearward position.

The following take-up mechanism 1s pro-
vided for the links after they leave the
needles. Pivoted on the frame are levers 50
carrying the take-up roller 51 and having
arms 52 and 53. Arms 52 are slotted longi-
tudinally to receive the axle of take-up
roller 54 and are upheld by being connect-
ed to the frame by means of the tension
springs 55. The outer ends of the arms 53
are connected by the cross-bar 56. The shaft
of take-up roller 51 carries a pulley 58,
which 1s driven from the pulley 57 on the
main driving shaft by means of the belt 59.
The chain of warp links, after leaving the
needles, passes down under roller 51, thence
up between rollers 51 and 54, and thence
over roller 54 and down back of cross-bar
56. By thus positively actuating the take-
up mechanism at a speed conforming to the

feed of the feed mechanism, the desired

tension 1s 1mposed upon the chain as 1t

leaves the needles, so as to msure the proper

stripping of the links from the needles.
Different sized gears 20 may be employed

and the cam shaft adjusted vertically in the

slots 61 to place the gear 21 carried by it in

1ts

slips over the latch and off

The stud carrying
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tain it in mesh with gears 21 and 30. Thus
the size of the links may be regulated by the
size of gear 20.

Having now fully described my invention,
what I claim and desire to protect by Let-
ters Patent 1is: .

1. In a machine for linking warps, the
combination with the warp link - forming
mechanism, of a positively actuated feed-
drum, positively actuated delivery means in
advance of the feed drum tending to de-
liver the warp to the link-forming mechan-
1sm at a higher speed than the feed-drum
1s adapted to feed to the delivery roller, and
means coacting with the feed-drum to con- |
trol the feed of the warp therefrom.

2. In a machine for linking warps, the
combination with a feed-drum, of a delivery
roller in advance of the feed-drum, means to
actuate the delivery roller and the feed-
drum, a tension roller between which and
the feed-drum the warp is fed toward the
delivery roller, and link-forming mechan-
1sm adapted to receive the warp from the
delivery roller.

3. In a machine for linking warps, the
combination with feeding mechanism, of
linking-needle mechanism, a tube adapted to
recelve warp from the feed mechanism and
deliver it to the linking-needle mechanism,
said tube gradually decreasing in width sub-
stantially throughout its length from its up-
per to its lower end, and means to recipro-
cate said tube horizontally.

4. In a machine for linking warps, the
combimation with feeding mechanism, of
lIinking-needle mechanism, a tube adapted to
recelve warp from the feed mechanism and
deliver it to the linking-needle mechanism,
means to reciprocate the tube in a substan-
tially right line horizontally the distance
between opposite walls of the tube in the di-
rection i which the same is adapted to re-
ciprocate gradually increasing from its
lower part to its receiving mouth.

9. In a machine for linking warps, the
combination with feeding mechanism, of
linking-needle mechanism, a tube adapted
to receive warp from the feed mechanism
and deliver it to the linking-needle mechan-
1sm, and means to reciprocate said tube hori-
zontally, sald tube having a receiving mouth
of a width in the direction of its reciproca-
tion, substantially equal to the length of its
reciprocating movement and relatively nar-
row measured in a direction at right angles
thereto.

6. In a machine for Iinking warps, the
combination with feeding mechanism, of
Iinking-needle mechanism, a tube adapted to
receive warp from the feed mechanism and
deliver 1t to the linking-needle mechanism, a
horizontally extending cross-bar secured to |

\

sald tube, guides in which said cross-bar is
adapted to move horizontally, a lever piv-
oted on the frame, a pin and slot connection
between the lever and the cross-bar, and
means to oscillate the lever. '

7. In a machine for linking warps, the
combination with feeding mechanism, of
linking-needle mechanism, a tube adapted

to receive warp from the feed mechanism-

and deliver it to the linking-needle mechan-
ism, a horizontally extending cross-bar se-
cured to said tube, guides in which said cross-
bar 1s adapted to move horizontally, a wheel
having a peripheral cam, a second cross-bar
engaging said cam, a shaft, a finger thereon,
a pin on the last-named cross-bar engaging
a slot In said finger, an arm on the shaft
having a pin and slot connection with the
first-named cross-bar, and means to rotate
the cam wheel.

8. In a machine for linking warps, the
combination with feeding mechanism, of
Imking-needle mechanism, mechanism recip-
rocable m a substantially right line hori-
zontally, means for so reciprocating said
mechanism, and a tube adapted to receive
warp from the feeding mechanism and de-
liver it to the linking-needle mechanism, said
tube being secured only to the horizontally
reciprocable mechanism, thereby effecting an
even and regular feed of warp to the link-
ing-needle mechanism. |

9. In a4 machine for linking warps, the
combination with feeding mechanism, of
linking-needle mechanism, a tube adapted to
receive warp from the feeding mechanism
and deliver 1t to the linking-needle mechan-
1sm, a cam, a frame on which the cam is sup-
ported, means to turn the cam, and hori-
zontally reciprocable mechanism, adapted to
be actuated by the cam, comprising two
members and a pivoted lever connected to
both members whereby the range of horizon-
tal movement imparted by the cam is mul-
tiplied, said tube being secured to the mem-
ber having the greater range of horizontal
movement.

10. In a machine for linking warps, the
combination with a warp feeding and deliv-

ery mechanism, of a needle having a hollow

shank and hooked end, a latch-pin extending
through the hollow shank and normally
spanning and closing said hooked end, a
collar on said pin within said shank, a
spring confined between said collar and the
closed rear end of said shank, a collar on
that part of said pin extending back of the
needle, means to reciprocate the needle, and
a stop 1n the path of movement of the last-
named collar in the forward movement of
the needle.

11. In a machine for linking warps, the
combination with the machine frame, of the
inking - needles reciprocable thereon, warp
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feeding and delivery mechanism, pivoted le- | In testimony of which invention, I have
 vers having slotted arms, a take-up roller | hereunto set my hand, at Philadelphia, on
carried between said levers, a take-up roller | this 26th day of October, 1908.

whose shaft extends within the slots of said GEORGE B. COCKER.
5 arms, a cross-bar connecting said levers, and |  Witnesses: _
springs between said slotted arms and the M. M. HaminToN,

irame. | A. M. Urian.
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