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Lo all whony 76 mary concern: . .
Be it known that we, SAMUEL CUNLIFTE

| LIeTLR and Josk REI\AOH subjects of the

Queen of Great Britain, 1681{111]0" at Manning-
ham, near Bradford, in the county of York,

Dnnhnd have mvented certain new and-use-

L fal Impwvements in Looms for Weaving

IO

Double Pile I“tbrlcs (for which we have re-

ceived Letters Patent in England, No. 3, 327,

dated August 23, 1878: in France NO 129, 564
dated Mfuch 13 1879 and in G‘relm&ny \0-
10,163, dated Malch 90, 187 9,) of which the

| followmo 18 a specification.

© .20

The obJeet of this invention-is to cheapen

and improve the manufacture of double pile

fabries—that is, fabries composed of two dis-
tinct cloths eonneeted by pile-threads which.

have to be severed to produce two pile fabrics.
1T'he main objectis to use up as small anamount

as may be of the pile-warp, while at the same

time giving to the cloths a sufficiently well
cover ed pﬂe -surface, and to construct the loom

in as simple a 111'11111e1 as may be to etfect these
objects. |

The fabric m'"u.le is shown by the dnn ram

view Iigure 1 of the drawings heleunto an -
nexed. The lines @ b repr esent the two divis-
1ons of the ground-warps for the top and bot-
tom cloths. - The line ¢ represents the pile-

warp, and .the dots d represent the shoots of
It will be seen that the pile-warp ¢ is i

weft.

~ tied into each cloth by every third shoot of

40

weft put into such cloth, and that the ground-
warps « b of each cloth ale ‘crossed alter nately
after a single shoot; d, of weft, and after two

successive c;lmwats, d d of weft ‘also, that the
pile-warp ¢ passes around the Secoud of the

two successive shootsd d of weft. If the pile-
warp were passed around the single pick of
weft, it would notbe held firmly. If it were
1mssed around the first of the two successive

picks of weft, the fabric made would be irregu-

lar, as, when the second of the two picks was

“thrown and it was béaten up by the batten,

thissecond pick would often be driven in front |

of the first pick, and there would be no cer-
tainty as to what 1:)081131011 the two picks of
welt ‘ﬁOlﬂd oe(,upy in the completed fabric.

!

the same. fabme

-ten, worked to and fro by the cmnk shatt.

the two fabrics after being cut.

The object of our mventlon 18, therefme to
manufacture the fabric preelsely as shown by
the drawings.
It is simply the diagram
Fig. 1 inverted.  The same cams, with but

Fig. 1 or by diagram Fig. 1%,

- For forming the fabrlc, three forms of cam
only are required for working the healds—one
cam of the form shown at Fig. 2 for the pile-
warp heald, and two each of the cams shown
at Figs. 3 and 4 for the healds for the ground

Warps of the two cloths.

~ AtPigs.5and 6 we have shown atwo-shuttle’
_p11e fabric power-loom with the healds worked

by a set of cams of the above form acting in

.umson to produce the: fabric shown at Fig. 1.
‘Fig. b

1s a side view of the loom, showmg the

way in which the cams give motion to the

healds. Fig. 6 is a front view of the loom.
Fig. 7 is a face view, and Fig. 8 a side ele-

- Vatlon of some of the p&lts at one end of the

<o
The diagram Fig. 1* shows

, shght alteration, make the fabric e1the1 by the

series of mevements indicated by dlaﬂ‘l anm 55

60

65

o

loom, Showmg well-known apparatus used for

throwmg the shuttles from the two shuttle-

boxes, which are at each end of the batten.
A 18 the erank or driving-shaft of the loom,

- | which, by means of a toothed wheel, A, upon

it, (see Fig, 6,) drives a toothed wheel B" on
the picking-shaft B, as is usual. Cis the bat-

C" ale two fixed shuttle-boxes, one above the
Othel at each end of this b@tten D is the un-
cut double pile fabric. (See Fig. 5.) D’ are
]] are rollers,

over and under which the two fabrics are led
away. In the loom shown in these drawings
the severing of the pile is effected by means
of the cutting-edge of an endless band of steel,

F, kept distended between pulleys G, and,.

caused to revolve eontmuously while the Toom

C
80

75

is at work. No claim is made to the use of 90__.

an endless band of steel for severing the pile.

but other suitable arla,ngemeuts of mechan-
ism for severing the pile may be adopted.
The picking-shaft B (se¢ Fig. 6) gives motion

It is a suitable arrangement for the purpose; -

05

to picker-staffs, one for each pair of s]mttle- |
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‘boxes ¢ at each end of the batten C, in the or-

- dinary well-known manner, and-by these the

5 shown 1 Figs. 7
is a horizontal phte dividing the upper from:
It extends nearly to

0.0 are the shut-
¢ ¢’ are the pickers, both actuated by
10 one picker-staft, d.
- lower end is fixed to a short

$h11tt.les are thrown to and fro acrossthe loom.

Well-known Shuttle' actuating mechanism is
“and 8. In these. figures, «

the lower shuttle-box.

the Slde of -the warps.
tles
The picker-statt at its

can turn in a bearing on the bracket 4.

~lower end of the picker-staft has also an arm,

- I§
- :the top of the arm.

enters this loop of leather.

acted upon by a roller, /',
~rat the end of the picking-shaft b.
- 20
~ made to strike against the lever g, it depresses |

 the le‘ver so turning the picker-staff upon 1ts
| The |

| u

*;iéégo

- forms part of the bracket ¢.
0 spring i1s:fixed to the interior-of the box, the
18 a spring-stop for a
downward prolongation, &', of the picker-staff:
- to strike against when the picker-staft 1s

thrown baek by the coiled spring.
part of one of the swords which carry the

40

55
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¢, extending from it.
formed into a loop, 1s fixed to and lies above
~The end of a lever, g,
The lever g:1s:

- other to the axis e.

on a crank-arm, £,
roller is, by the revolution of the picking-shaft,
axis ¢ and throwmw the two shuttles.

hmcheb ¢ can turn on a horizontal ]Omt k,
which 1s at right'angles to the axis ¢, This

permits the pii cker-staff torock backward and |
. torward with the batten as the batten 1s rocked |

backward and: forward, in the ordinary man-
Adfter the picker-staff has been made to
throw the shuttles, 1t 1s brought back by a

Nner.

coiled spring: contained in a box, I, which

9 shows

batten.

Any suitable arrangement of mechanism for
controlling the dehivery of pile-warp may be
cmployed. Wehavenot, therefore, thought it
necessary to show any arrangement of parts
for effecting this object.
mechanism desceribed in our United States
Letters Patent for improvements in looms for
weaving double pilefabries, No. 268,250, of No-
Tember 28, 1882, 18 very suitable for the pur-
pose; but other ar angements of mechanism
may be used.

The dotted line P, I‘]“. >, shows the pile-
warp.

The ground-warps are carried by a beam,
Z, which is prevented from turning too easily
by a friction-cord wound arounditsend. One
end of the cord is attached to a spring, and
the other holds in suspension a weight, as 1s
common 1n ovdinary looms, and thewarps are
drawn off fromthe beam by the forward move-
ment-of the double cloth as 1t is wovern.

Y are beams for carrying the warps for the
side selvages. The warps are drawn oft from

these heams and have the requisite tension
put upon themin away justdescribed intreat-
65 ing of the warp-beam Z.

‘The healds for working the selvage-warps

healds.

“axis, ¢, which
The.

- A leather strap, f,.

the ground-warps of the bottom fabric.
of each pair of healds M is worked by means
- When the

One .end_of. the:

The arrangement of

Fig. 4)1s just the reverse of cam l.

292,661

are not shown, as they would tend to confuse
the drawings, and illustration of them 1is not
‘necessary here, they being of ordinary con-
struction,
healds from cams on the shaft which carries -
the other cams used for working the other
This cam-shaft has ﬁLSL upon 1t a
toothed wheel, T, (sece Iigs. b and 6,) whichis
driven by a pmlon ]I on . the main: ecrank-
shaft A. N

and worked just like the other

“The eam K, Ifigs. 1 fmd 0,

and lowered | | |
- Two healds: “\I are used for :-115111.n mtl 10*.1 -
two other healds, M, for raising and lowering
' One

of a cam, I., and the other by means of a cam,
The eam I, is shown at Fig. 3 and the
cam'L/ at ig, 4.

are set one- twelfth of a circle 1n advance of
the exactly similar cams I. 1/ for working the
ground-warps of the top fabric. Ilach cam
acts upon a ‘truck: or roller on a lever, O,

which at its end isattached to arod, O'ywhich : o

connects together the top and bottom levers,

- M"K", of the healds, asisusual, and asis showu .
- The eranlk- .E,hafLAUftheloom SRR

makes twelve revolutions for each revolution
“of the axis of the ecams K, L, and 1.,

at I‘lgs band 6.

. 15 fm W 01‘]\.111g:
the heald I, by wlnch the pllo war p 18 llfted -

;70;?%*

_ 80
ering the ground-warps of the top: fd-bl‘lzc,- and

The pair of cams L I/ for
operating the op Ol‘i]ld warps of bottom fabric

9(’)

four quarters of each cam arc formed alike,

and three picks of weft are thrown during

‘the time that the cams make a quarter-turn.
By means of one of the cams shown at Ifig. 3,
~one half of the eround-warps of the upper
~eloth is held ‘down while one pick of wett 18

thrown, and is then held up while two picks
of weft are thrown, and by means of one of
the cams shown at Ifig. 4, the other half of
the ground-warps of the upper cloth is held
up while a single pick of welft is thrown, and
down while the two picks are thrown. One
of the cams shown at Fig. 3 and another of
the ecams shown at Ifig. 4 are similarly used
for working the ground-warps of the lower
cloth. When radial line 1 of cam 1. (see IF1g.
3) is vertical, the heald which 1t works 1s
down, the shed is open, and a pick of wett
is thrown. When line 2 comes into vertical
position, the heald is up and another pick of
weft is thrown. ‘When line 3 comes 1nto ver-

tical position the heald remains up and an-
other pick of weft is thrown. Cam I/ (sec
- When
radial line 1 is vertical, the heald which 1t
works is up. When the line 2 is vertical, the
heald is down, and when line 3 1s vertical the
heald remains down. DBy means of the cam Kk
the pile-warp is for every quarter-turn of the
cam lowered, so as to be canght by a shoot of
weft into the bottom cloth, lifted so as to be
caught by a shoot of weft into the top cloth,
and then beld at rest between the two cloths
when the next pick of weft isthrown. When

ICO

105
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130
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- radial line 1 of cam K -is vertlce] the plle

~ warp heald is central and the--~-p11e warp out |
- of both sheds. “When line 2 -is. ‘vertical, the |.
. heald is down and the pile-warp in-the bottom |
5 Shed, and when line" 3 is vertical the heald IS _-
. - up eud the pile-warp in the top shéd.

_(Jt

 To effect the movements ofthe vzmous Warps

-~ 1n the way shown by the diagram, Fig. 1, the
- cams will be in the following p031t10ns for

10

every three picks of weft: For pick 1, theline

~ 1-of cam K will be vertical, and also the Tines
~ 1lofcams LI/ for top eloth and lines 2 of cams
- L I/ for bottom cloth; for pick 2, the line 2 of
. cam K, lines 2 of eems T~L/ for top cloth, and

- vertieal; for pick 3, the line 8 of cam K, Tines

lines 3 of cams I I/ for bottom cloth will be

o -3 of cams L1/ for t0p cloth, and lines 1 of cams

20
. L I for top cloth, and lines £ of cams L T/ for |
 bottom ecloth are 11:1 a line with one another.

LI for botbom cloth will be vertical. - The
“cams are all fixed upon the cam-shaft in Such'

manner that line 1 of cam K, lines 1 of cams

To make the fabric by the series of move-

o ~ ments shown by diagram Fig: 1%, the position
25

of thecams L1/ for o per&tm o the c-*reund -Warps

~ of the top and bottom febrms, respectively,
“would be reversed, and cam K would be madef

10

40

- o exaetl'y the revelse of that shown at Fig. 2

In order to show the importanee of ad; ustmﬂ ;

the'camsin the particular relationto each other---
- deseribed, and to render still clearer the oper-
" ation of the cams, the following explanatmn_ ]
- may be given Wlth reference to dleolmn Fig.1

It has been already stated that the ground

z_WELl ‘ps for the top cloth are divided into two

equal divisions, (indicated by lines @ b in the

BT diagram,) and that the ground-warps for the

bottom cloth are also divided-into two equal
divisions; (indicated by lines « b;) also, that
the pile- Walps are .indicated by the hne e,

~and that the dots marked d indicate weft-

. threads; also, that one weft-thread ¢ is thrown

- 45

- of the warps is controlled; also, that the thr OW-

-between the two divisions of the warps which
form the top cloth and another weft-thread

between the two divisions of the warps that
form the bottom cloth for each one-twelfth of
arevolution of the cams, by which the crossing

" ing of the weft-threads into the two cloths is

effected simultaneously; also, that there is one

‘pair of cams for actuatmﬂ' the two equal divis-
‘1ons of the warps Iormmﬂ* the top cloth -and

another pair of cams for actuating the two.

equal divisions of the warps forming the bot- |-

tom cloth——that is, that every alternate warp-

thread, say, of the tep cloth, is controlled by a

~ heald dctueted by one cam of the pair of cams

- 60

and the other alternate warp-threads of the top

cloth by a heald actuated by the other cam of
the pair of cams. Just in the same way the
alternate warp-threads of the bottom cloth are
controlled by-a héald actuated by one cam and

the other alternate warp-thr eads by 'mothm

cam;
1t has e]so been steted that the pﬂe wm p ¢

-cam,. and that the operating 13er’ts of all the
cams are divided in. twelve equal divisions;
also, that the several warp-threads have only -

to be brought into three different positionsby 0
-the action of the several cams; therefore each_ SR
1.quarter of the circumference ei the cam-groove -

_'Of each cam gives the three movements to the
Warps which it actuates, and all the four quar-
ters of any one cam are simply repetitionsthe 75 - -
-one of the other. Now, remembering that all

the cams are fixed on. one ams and are there-

fore all revolved at the same speed and that,
48 before stated, a pick of weft is thrown into
the top cloth and a pick of weft into the bot- 8o
‘tom cloth for every one-twelfth of a revolu-
tion of the several cams, it will be seen, aided
by the VeltIG‘Ll lines across the dmﬂ'mm di-.
viding it into twelve divisions, marked with o
m1mbers 1 to 12-inclusive, whet happens at 85
each one-twelfth of a revolution of the cams.
The.entire twelve divisions show what takes
"y place during one complete revolution of the

cams.  In tlle division marked 1it will be seen

that the two sets of war ps of the top cloth are go |

madeto cross; also, that the two sets of warps of

the bottom eloth are made to cross, andthata -
shoot of "weft is thrown between the two'sets

of topwarps and another between thetwosets

| of bottom warps, and that the pile-warp is g5 _
held central between the two cloths and is not L

caught into either of them. Inthe next divis-

ion (marlxed 2) the warps of the top cloth. are
. | crossed, but not'the warps of the bottom c¢loth, -~
cand the pile-warp is carried down so as to be 100 -

-caughtinto the bottom cloth, and a weft- thread -

is thrown into each cloth, ee betore.  In the : | o
‘next division (marked 8) the warps of thetop
cloth are not-crossed and those of the bottom

cloth are crossed, and the pile-warp is lifted 105
up into the top cloth, to be caught into-it, a

weft-thread - being again thrown into each
cloth. - In the _next lelS_IOH (marked 4) the

movements described with reference to divis-

ion 1 are repeated.. Division5is a repetition 110
of division 2, and division 6 of division 3, and
's0 the 1110vements described with reference to

the first three divisions are continuously re-

peated. Now, looking at the diagram, it will

at once be Seen that the ground- walps of the 115

‘top ecloth have given te them precisely the
same series of eonseeutne movements as the
ground-warps of the bottom cloth, but that

the movements of the ground- wmpe of the -
bottom cloth precede the comespondmg move- 120
ments of the warps of the top cloth by one
division—that is, by one-twelfth of a 1ev01u

tion of the cams.

We do not herein claim theé method a,bove
disclosed, the right being reserved to claim 125

such methed 111 &11013}161 &pl)]l@‘ttl(}l]

“We claim as of our own invention—

1. The conibination of means for supplying
two sets of ground.- warps, one above theother,
for forming a top fabric and a bottom febrle T30
mechanism for passing a weft-thread between

18 controlled by a hefﬂd a,etuated by a separ ate | the warps oftop fabric when er ossed, and for

N
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simultaneously passing aweft-thread between
the warps of bottom fabric when they are like-
wise crossed; mechanism for causing the eross-
g of the monnd -warps of the t01} fabrie al-

1(3111‘1’&3]3r after one pick of weft has been passed
ito that fabrie, and then alter two consecu-
tive picks of w eft have been put into it, and
then, again, after a single pick of w eft has

been put into it, and so on; mechanism for |

causing the ground-warps of the bottom fabric
to make cor respf:mdm? crossings, but tomalke
them either one pick before or one pick after
thelike erossings of the warps of the top fabrie;

- means for supplying a set of pile-warps; mech-

anism for raismg andlowering these warps, ar-
ranged to first (when a pick of welt 18 simul-

~taneously thrown into both fabries) cause the

b
)|

10

49

n
LN

060

pile-warps to be canght into one fabrie by the
second of the two consecutive picks of welt
that have to be put into that fabrie, then at
the next pick of weft to cause the pile-warps
to be caught into the other fabrie, (similarly

- for operating the ground-warps of the top fab-
rice, said cams bemrrformed so as tocrossthese
warps alternately ‘],ftGI' one pick of wefb has 65
been put into that fabriec and atter two con-
secutive picks of weft have been put into 1,

| the two healds and their pair of actuating-
cams for operating the ground-warps of the

. bottom fabrie, the said eams corresponding 7o
with those for operating the ground-warpsof

| the top fabrie, but so set upon the cam-shatt

as to produce the corresponding crossings of

i the warps either one pick in advance of or
one pick after the like crossings of the warps 75
of the top fabrie, the single heal(l and its cam
for operating 111)011 the pile-warp, so formed
and set upon the cam-shaft as to cause the
pile-warp first to be caught into one fabrie by
the second of the two consecutive picksof weft So
put into that fabrie, then to be caughtinto the
other fabric by the second of the two consecn-
tive picks.of weft put into that fabrie, and
next to be held centrally between the warps

by the second of the two consecutive picks of | of the two fabrics, so as not to be caught into 85

weft that have to be putinto that fabrie,) and
afterward, at thenext pick of welt, to causcthe
pile-warps to be held centrally between the
two fabrics, so as not to be caught into either
of them, and so on in suecession; a batten for
beating up the wett-threads, and take-up mech-
anism for taking up the cloth as it 18 woven,
substantially as hereinbefore set forth.

2. The combination of the batten, the two
shuttle-boxes, one above the other, ateach end
of the Dbatten, shuttle-actuating mechanism,
two healds operating upon the ground-warps
of the top fabrie¢, their two actuating-cams,
two healds operating upon the ground-warps
of the bottom fabric, the. two cams for actuat-
g them, similar in construction to the cams
for working the ground-warpsofthetop tabrie,

a heald operating upon the pile-warp, the sin- |

gle cam for actuating this heald, and the le-
vers and connecting-rods interposed between
the respective cams and healds, the several
cams being shaped andsetupon the cam-shaft,
as described, to cause the ground-warps of the
top fabriec to be crossed alternately after one

after two consecutive picks of weft have been
put 1nto it, and to cause the ground-warps
of the bottom fabrie to make corresponding
crossings, but to make them either one pick
in advance of or one pick after the like cross-
1mgs of the top warps, and to cause the pile-
warp to be caught into each fabrie by thesec-

ond only of the two consecutive picks of weft
put into that fabrie, substantially as hercinbe- |

fore described.
3. The combination of the batten, the two

shuttle-boxes, one abovethe other, at each end |

of the batten, shuttle-actuating mechanism,
the two healds and theilr two actuating-cams

cither of the fabrics when a pick of weft 1s put

- 1nto each of them, and theleversand connect-
1ng-rods interposed between the respective

cams and healds, substantially as and for the
purpose hereinbefore set forth. 9O

4. The combination of the two healds for
raising and lowering the ground-warps of the

top fabrie, the two healds forraising andlow-

er the 3‘1'01111(1 warps of the bottom fabric, the
two corresponding pairs of cams, L I/, one pa-i I' 95
for each two healds, each pair formed so asto
raise one heald and lower the other during

- one-twelfth of a revolution, then during the

next one-twelfth of a revolution to retam the -
healds at rest, then during the nextone-twelfth roc
of a revol 11*1011 to reverse the movement for-
merly given to the healds, and so on 1n suc-
cession, and with one pair of cams set one-
twelfth of a revolution inadvance of the other
pair upon the eam-shaft, the heald for raising 1035
and lowering the pile-warp, 1ts camformed to
raise the Leald during one- twelfth of a revo-
lution, lower it during the next twelith of a

- revolution, and hold it in a central position
pick of weft has been put into that tabrie and

during the next twelfth of a revolution, the 110
connecting-rods and levers interposed between

the cams and the healds, the shaft upon which

the cams are mounted, the driving-shaft, and

the gearing connecting said shafts, substan-
tially as and for the purpose hereinafter set 113
forth.

S, C. LISTER.
J. REINACH.

Witnesses:
H. F. KILLICK,

Not. Pub., Bradjord.
WILLIAM THORNTON,
Solicitor’s clevk, Bradford.
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