- (No Model.,) 7 Sheets—Sheet 1.
A. SIRET

- LOOM FOR WEAVING TUFTED FABRICS.
No. 411 067. Patented Sept. 17 1889

e —

. - I/\/I/E/\/TUR
m WM | | __5] his Aﬁome)/s‘
LA Graan . o R @d“mmm d"@?

M. PETERS, Phote-Lithographar, -Washington. D. C.




(No Model) = - 7 Sheets—Sheet 2.
' A, NIRET.
LOOM FOR WEAVING TUFTED FABRIGS.

‘No. 411,067, , Patented Sept. 17, 1889,

A desbis bessls ———— .. Sy —

Ol e
|
pib
'w:'::*::- II

el e .- ——

I.:
It
N [ RN}
=HERRHEI 2 |E =I5
} = .
— J - :?_ 5 I._7
=EHEE | [E = E
1,841 I ~ . =1=
I TR 1 "- =
-9:‘_'##.:[.:.[ i .9"::1iiii ' —I =
EE ¥ !;: S ;i:l I
% T BT | Yt ¢
|_11 | (0
I ] rf]
Wikimivn I 'J C‘l i
' L~
1 { | A
N
] .
L01] L |
™ : ! | v U=
Z {,3 ; o=
. B
. . 1 .
| ' (E ~C§ 1] LLLLdEebLEL] _LL M| Iﬁi_L_LLIIIIIIIIIIIIJ
L BT ek J
| _ LI
e _ -
LT
I A 1 |
7 ¢ O A © (O
| | : FTTTITTTS FFTTTTTT
f‘
i 93
/2 N ¥
| | : ‘L ;5:3
I % --E:_.H - =
| 3 S o E
72T £l ]
|2 1 a . | |
— == 7 .
S |
7 _/‘l
!
_ ¢ e
]

R v
Wm//s/sw | Ombmie Sair
gm‘{ - _/ ]zz,s‘ Ai’farn_/,s‘

'N. PETERS, Photo-Lithographer. Wazhington, D. C.




(No Model.) . 7 Sheets—Sheet 3.

A. SIRET.
_ - LOOM FOR WEAVING TUFTED FABRICS.
No. 411,067, Patented Sept. 17, 1839.

'/."'E"_'._
l‘\{ ,:E/
.
|+ O
\ i
YA
SN c
.\__,.-
= CJ —_
—
. VN7
WT /\/E/s//s/g/s/; | | Rrddinme & u;:./l';
- WW ' By his Aorneys
< K. Foeearr, CATTEAE oo ey

N. PETERS, Photo-Lithographer, Washington, D. C.




(No Model.) 7 Sheets—Sheet 4.

A, SIRET.

LOOM FOR WEAVING TUFTED FABRICS.
No. 411,067, - Patented Sept. 17, 1889.
1'
l

| Y e

¢, L |
—

Yo

' W]‘/\/ﬁ;s//s/é;S/ I . - Ackierre Srak,
W 5"’3”"”2%%“6 . . _@/]zi,s’ﬂﬁzw’zer)/s .
< K é\w _ WIS CHalowan é ~

N. PETERS, Photo-Lithographer, Washington, D. C.




(No Model,) o 7 Sheets—Sheet 5.

A SIRET

LOOM FOR WEAVING TUFTED FABRICS. |
No. 411,067. ' Patented Sept. 17, 1889.

\\\\ I I
= i E/\/F’HR »

\..Hﬂ.'rc'mu éuw.k‘

A s i _@/]ﬁs A ﬁormy/s
K Eracer. _ - ST e 6

. PETERS. Pheto-Lithographer, Washington, D, C.




(No Model.) ' ' 7 Sheets—Sheet 6.

A. SIRET.
~ LOOM FOR WEAVING TUFTED FABRIOS, _
No. 411,067, - Patented Sept. 17, 1889.

12‘1

e

.,

Shitinnre Sarak,
_3/ hig Aﬁorney/,s '

\’_‘

N. PETERS, Photo-Lithographer, Washingten, . c.




_(No Model) I . ' 7 Sheets—Sheet 7.

A. SIRET.
L,OOM FOR WEAVING TUFTED FABRICS,
No. 411,067. - Pa,tented Sept. 17, 1889.

. N. PETERS. Photo-Lithogrpher, Washington, D. C.




IO

20

30

35

40

50

UNrreEp STATES PATENT OFFICE.

ANTOINE SIRET,

OF ROUBAIX, FRANCE,

ASSIGNOR OF ONE-HALF TO JULES

LEON FERDINAND SAULNIER, OF SAME PLACE.

LOOM FOR WEAVING TUFTED FABRICS.

—
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To all whom it may conceri:

Be it known that I, ANTOINE SIRET, resid-
ing at Roubaix, in the Department of Nord,
France, have mvented certain new and use-
ful Improvements in Looms for Weaving

Tufted Fabries, of which the following is a

specitfication.

This invention is the subject of the follow-
ing Letters Patent in foreign countries:
I‘mnee, No.178,612, dated Septembel 18, 1886;
Belgium, No. 74 /13 dated October 2, 1886
Great Brimin, No. 12,543,' dated Oetober 2,
1886, and Germany, No. 42,835, dated Octo-

“ber 15, 1886.

This invention relates to looms for weaving

pile earpets of the Smyrna kind and other

similar pile fabries, wherein the woolen or
pile warps are tied around the ground warps,
producing a pile of the bmyma, kind.

ries of bobbins, upon which the ground warp-
threads are wound said bobbms being jour-
naled in carriers which are mounted in and
between two vertically and independently
movable beams, to which the bobbin-carriers
are removably attached, so that the bobbins
may be held in place alternately by each
beam,in order that the pile warp-threads may
be passed both above and beneath the bob-
bins. The pile warp-threads are each wound
upon a spool-roller or bobbin, all of the said
spools being mounted upon arotary drum, by
means of which they are brought into action
as desired. The pile warp-threads are tied
around the ground warp-threads, and after
being so tied the weft-threads are shotin the
usual manner, and are then beaten up. The
several mechanisms for effecting these opera-
tions are all actunated by a series of hooked
rods, which are brought into engagement in
the proper sequence with a single vertically-
1e@1p100&tmﬂ'beam which 18 in tmn actuated
by a treadle.

The loom 1is illustrated in the accompany-
ing drawings, in which—

Figure 1 is a vertical longitudinal section
of the loom. TFig. 1*is a detml view of part
of the mechamsm shown in Fig. 1. Fig. 2 18
a vertical cross-section of the Toom. Figs. 3
and 4 are side views, looking, respectively, at

In its
-ﬂ'eueml construction the loom comprises a se-

I

tion of the bobbins thereto.

guide slats or rods thereon.

naled to the frame-work.

opposite sides of the loom. Fig. 5 1s a de-
tailed cross-section, on an enlar oed sea,le of
the bobbin-carrying beams, ShOWll’]C' the rela-

Fig. 6 is a lon-

gitudinal vertical section thmuah a small 55

portion of the bobbin-carrying beams show-
g one of the bobbins and its carrier in sec-
tion. Fig. 7 is a plan view of one end of the

upper bobbin - carrylng beam, showing its

IFigs. 8, 9, .?md 10 are de- 60
t&ﬂ views showing the means for retaining

oguides in section.

the ends of the plle warp-threads in plaee
Kig. 10* i3 a face view of a fragment of the
p1le-walp drnm, showing the p051t101:1 of one

of the pile-warp rollers and ot one of the warp 65

IF1ig. 11 is a detail
flaﬂ'mentmy view of the batten—teeth Kig.

12 is a side view of one end of the two bobbin-
carrying beams, showing the means for recip-
100@131113 slide-combs carried thereon. Kigs.

, 14, and 15 are detailed views of the ]1001«:

,ends Of the actuating-rods, showing the sev-

eral constructions thel eof. Fig. 16 18 a de-
tail view of clutch mechanism f01 wwmn* the

70

proper tension to the pile me—thleads 75

igs., 17 to 28, inclusive, are detail Views,
partly dla,glammatlc showing the variouspo-
sitions of the principal parts “which effect the
formation of the pile and which correspond
to the various phases of the work. Fig.

30 and 31 show 1n section and plan, respect-
ively, a diagram of a Smyrna pile fabric as
produced by the loom.

29 8o
shows 1n plan the formation of the pile. Figs. |

Reterring to the first four figures, A is the 85

frame-w 01]{ of the loom, and B is the verti-

cally - reciprocating beam extending trans-

versely across the frame-work, which actuates'
the various mechanisms and which slides in
vertical slots ¢ 1in the frame-work.
beam 1s weighted by weights 0, so that it de-
scends by its own weight, and it is raised by
connection with a treadle C, suitably jour-
The beam is piv-

otally suspended by pivoted links ¢ from le- g3
ver-arms d, rigidly secur ed to a rock-shaft D,
and the tr eadle 1s connected by a pivoted rod
e to a lever-arm E, also rigidly secured to the
same rock-shatt.

For convenlence in descr 1bmﬂ the loom the 100

This q¢
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 treadle end of th-; ]001]1 W 111 be (,()nsulm ed the-
front.

O ¢

Said heams IF It are movable, vertically

held in slotted lever-arms f7 f7,

Crigidly seeured to a rock-shatt (:r, journaled

~in the frame-work beneath and parallel with |
the bobbin-beams, as best shown 1n Iigs. 1.
L Thevertieﬂl1'ecip] ocationof thelower
bemn I is effected by the rocking of theshaft:

G, and said shaft 1s rocked by the operating- |
- beam B, with which it 1 connected by means

of four-hooked rods 1, 2, 3, and 4, the hooks:
20
across the path of the -opemtinﬂ* beam;

- Splz"illgﬁ g

o

40
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of which are at the proper Umes j_)r(}jee'ted

of these four rods three—1, 2, and 4—are

and ..
ally eomwcted to the outer end of a down-
wardly-extending erank-arm /i, secured to the
roclk-shaft, and both extend npwardly toward
the operating-beam 1B, their upper hooked

ends being held, when the loom is at vest, just

in the rear of the path of the beam, and op-
posite its lowest position, such being the po-
sition shown in Fig. 4. The rod 3 is pivotally
connected at 1ts lower end to the outer end of
an upwardly-extending crank-arm //, secured
to the rock-shaft & diametrically opposite to
the arm /i.  This rod passes in front of the op-
erating-beam, andits upper hooked end 18 nor-
mally held in the plane of the path of the oper-
ating-beam, but above the upward limit of the
movement thercof. Therods 2and 5 are near
their central parts bent toward ecach other,
and they are held at all times in contact with
cach other by the spring ¢ of the rod 3. Ow-
ing to the location of the arms v /t' on the
shaft G, when the rods I and 2 are raised the
rod 3 will be depressed, and when the rod 2 1s
swung forward to bring its hook into connec-
tion with beam B the rod 8 will be swung
away from the beam, and 1its hook will thus
be carried beyond the plane of the path of
the beam. The fourth rod 4 1s pivotally con-
nected at the other side of the frame-worl
(see Fig. 3) to a downwardly-extending crank-
arm /i* on the opposite end of the rock-shaft
G, said arm being parallel with the arm 7, to
which the rods 1 and 2 are connected.

are the two bobbi].I-Cé‘lfl'}?itlg:b'emrils',f'
extending transversely across the loom be- |
neath and parallel with the operating-beam
B

~sliding on suitable guides on the frame-work.
When the loom is at rest, the lower beam: I
s supported in its uppermost position by piv-
oted links 7 f, the lower ends of which are |
which are:|

- proper
“position, the hooked end of sue:
Dbrace said Dbeam, and the movement then of
the beam will rock theshaft G back and forth,

hut
Or-
~dinarily held out of co-operation therewith by
T'hree of these rods—viz.; 1, 2,
and 4—have their hooked ends shaped, as
. shown in Fig. 14, so that when they engage the
- operating-beam they embrace the same,where-
by said rods are affected bythe movement of.
- the beam in either direction, and the fourth
hoolt 3 has its hooked end shaped like that
shown in Ifig. 13, so that it 1s elfected only by
~ the upward movementof the operating-beani.
The rods 1, 2, and 3 are all ‘econnected: to the
rock-shaft at one end of the same,

| as shown
in Ifigs. 2

The rods1and 2 are pivot- | tance.

411,067

rod extends behind the beam B, and has its

hooked end arranged in the same manner as
~If, then, any one
forward at the
s at its lowest

y rod will em~ 0o

those of ‘the rods 1T and 2.
of the rods 1, 2, or 4 18 swung :
fime when the beam 1:-

. |

depressing the bobbin-
Bis raised,and raising:
the operating-beam 18
dent from anexamination of Ifigs. I,

‘he bobbin-beam when

but if the rod 3, when in its lowermost posi-

tion, has its hooked end projected across-the - -

path of the beam, so that its hoolk 1s engaged

by the beam, said rod will only be affected

by the upward movement of said beam, (ow-
'855'_::..::_:

ilﬂﬂ' 13,) and. such upward movement would

ing to the shape of its hooked end, shown in

lowered, as will be evi-
2, and4;

7{3

it ALOLWYy 75
yeam If when the beam -

So

cause the shaft G to be rocked in the diree-

The 1:10\;*0111{3111. of 1110 10(] l;iﬁ:,ml!df4:;_1e1~;();55

the path of the operating-beam is effected by
the following mechanism:

rods is journaled, crosswise of

Co-operating with this ratchet-wheel

~hence cach rocking of the shaft DD

plete sequence of operations in the weaving
is effected by cight depressions of the treadle,
and hence the parts are so proportioned that
the shaft I will be rotated one-eighth of a
complete rotation at each rocking of the shaft
D. 7To insure the shaft II being held in the
proper place at each movement, it carries an
octagonal disk i, against the periphery of
which PTresses & S]_)llllg-.cl(ill‘ftt{ d bar n. The
shaft H carries a series of drums I, located at
proper intervals, and on the peripheries of
these drums ave fixed tappet-pins o, one for
cach of the rods 1,2, and 4, as well as for
other rods, to be referred to hereinafter.
These tappet-pins are so located that at the
proper moment each will be brought in con-
tact with 1ts rod to swing the same across
the path of the operating-beam, and when
said tappet-pins arc moved away from their

rods the rodssill be returned to their normal

positions by their respective springs (.

1he upper bobbin-carrying beam. E’ nor-
mally oceupies its lowermost position when
the loom is at rest, and it is held in this posi-
tion by resting on the bobbin-carriers, which
are in turn supported by the lower beam T7.
This beam I is lowered by means of its own
weight, and 18 raised by means of two pairs of
hooked rods o 5 and 6 6, pivotally connected,

one of each pair, at opposite ends of the heam.
These rods have hooks like those shown in
This | Fig. 13, and when the rods are at rest these

tion to raise ﬂm bebbm bmm 1 to its nmwxml |
position. |

90

In the rearof said
the frame-
work, a rotary shalt I, carrying a raichet-
wheel 2.
is a pawl 7, pivoted to a link ¢?, which is hung
at one end upon the shaft Il, and the other
end of thislink is pivotally suspended bya
rod L from a lever-arm / on the mainrock- -
shatt D;
rotates the shaft: IL ‘a certain uniform dis-. . - -+
As will appear hereinafter, a com-

100
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hooks are in the rear of the lowermost posi-
tion of the beam B, being held away from the

- same by spungs g. In proper order one of

10

20"

30

35

these pairs of rods is swung across the path
of the beam by two of the tappet-pins o, so

that when the beam B ascends the bobbm—'

beam E/ is also raised. When the rods 5 5
are thus engaged by the beam B, the bobbin-
beam drops on the descent of the beam B;

but when the rods 6 6 are engaged by the |

operating-beam and are elevated thereby
they are held -elevated by pivoted spring-
levers 7 7, having catches p p on theirlower
ends, which engage notches ¢ ¢ in the rods
6 6. When the beam B then descends, the
downward movement of the bobbin-beam EF’
will not be affected, and it remains elevated
until other tappet-pins o strike the upper
ends of the catch-levers 7 7 and move their
catches out of engagement with the rods 6 6.
The bobbin—beam then descends of its own
weight. Thebobbin-beam may thusbe raised,
lowel ed, and held in its upper as well as in
1ts lower position.

Referring now to Figs. 5, 6, and 7, J J are
NAarrow 111@13&1 bobbins upon which the ground
warp-threads X are wound. These hobbins are

mounted in annular bobbin-carriers K K, in

which they are retained by studs » » on tbe
carriers which enter between the cheeks of
the bobbins. The outgoing end of each
eround warp-thread passes 01113 through an
eye 1n one of the studs » and another frmde-
eye s on the bobbin-carrier. These bobbms
and their respective carriers supply the
ground warp-threads, and are consequently
equal 1in number to that of these threads.
Each bobbin-carrier terminates at top and

. bottom in projecting feet ¢ 7, which enter in

40

45

55
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slots in the upper and lower bobbin-beams
F” ¥, whereby the bobbin-carriers are held
and ﬂmded in plaee Since the lower feet of
the bobbin- carriers restin and are held by the
lower bobbin-beam, the carriers will be held
in place thereby when the upper bobbin-beam
is raised, so that the upperbobbin-beam may
be 1&1%(1 clear above the upper feet of the

carriers to enable the pile warp-threads to be

passed over and between the bobbins. It is
also essential for the weaving of the fabrie,
as will appear hereinafter, that the pile warp-
threads should be passed beneath some or
all of the bobbins and their carriers, and to
enable this to be done it is necessary either
that the bobbin-carriers should be lifted with
the upper bobbin-beam, or should be sup-
ported thereby when the low er bobbin-beam
is depressed. To this end the upper end of
the upper foot ¢ of each bobbin-carrier hasa
noteh w cut therein, which, when the loom is at
rest, is above the uppe1 smfaee of the upper
bobbin- beam. The notcheson adjacent bob-

bin-carriers are arranged on opposite sides of

the feet ¢, so that the 110t<,bes alternate. The
notches on both sides areen gaged and disen-
caged by sliding serrated bELIS L I, which are

mounted on the upper bobbin- bemn, soastobe i the entire periphery of the drum.

“engaged,

moved to and from the bobbin-carrier feet ¢.
These sliding bars are connected with lever-
Arms v, which aresecured to rock-shafts M M,
Joulnaled in brackets on the bobbin-beam,
These rock-shafts are actuated by hooked rods
3 9, which are pivotally connected with lever-
arms w w on the rock-shafts M M. The up-
per ends of these rods have hooked ends of
the character shown in Fig. 13, and they are
arranged to be swung into co-operation with
the operating-beam B by means of the tap-
pets o0 o in the same manner as the hooked
rods already described,and they are held nor-
mally out of co-operative position by springs
g 1n the manneralready described. The rela-
tive position of these rods 8 and 9 isshown in
Fig. 2. When in their normal position, when
the loom is at rest, the sliding bars L I. are
out of engagement w1th the bobbm -Carriers,
and they are brought into engagement there-
with only when the rods 8 and 9 are acted upon
by the tappet-pins. Ifonlyone rod 8 isacted
upon, only one half of the bobbins will be af-

75

30

90

fected thereby, and the other alternate half

will be affected by the action of the other
rod, whereas if both rods are acted upon si-
multaneously all the bobbins will be affected.
When the bobbins and their carriers are thus
if the lower bobbin - beam is de-
p1eseed ‘the bobbins will be held suspended
from the upper bobbin-beam, and if when so
engaged the upper bobbin-bean: is raised the
bobbins will be raised therewith.

The ground warp-threads pass forward over
a roller N in the front of the loom andthence
to the cloth-beam O.
and the roller N the ground warp-threads pass
between the teeth « of the swinging batten P.
T'he batten i1s pivotally suspended from a
rock-shaft Q, mounted in the upper part of
the frame. The batfen is arranged so as to
be shifted laterally a distance equa' todouble
the distance between two of the warp-threads.
Thlb is effected by mechanism shown in Figs.
2 and 4. The shaft Q carries a cam 1/, of suf-
ficlent size and ShELpO to cause the batten to

move the proper distance, and this cam bears

against a part of the batten - frame. The
Shaft is rocked by means of lever z and rod

’, which connect 1t with a hooked rod 10, to
whmh the rod 2’ is pivoted. This rod 10 has
its end hooked in the manner shown in Fig.
13, and 18 brought into co-operation with the
opemtm a-beam B (away from which it is nor-

mally held by spring ) by one of the tappet-
pins o.

The woolen or pile warp-threads are all car-

ried by a rotating drum R, journaled in the
frame-work bebmd the. bobbm-beams This
dram carries near its periphery and entirely
around the same a series of rotating bobbins
or rollers S S, which are journaled in opposite
ends of the dl um, and which extend cross-
wise of the loom. Only a Tew of these rollers

Between the bobbins

1060
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are shown in the (lmwmus but it will be un-
derstood that. they will be arranged around

There is a
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pile warp-thread Y for cach point of the sur-

face of the fabric to be produced, and the pile

warp-threads to form a series or row of points
clear across the fabrie arve all wound upon a
single roller S.  When one line of points has
been woven in, the drum is then rotated to
bring the next pile-thread roller into position,
and soon. Torobtaining designs in weaving,
care must be taken to arrange the threads of
different colors upon each roller and upon the
several rollers on the drum, so as 1o be only
obliged to apply successively to the several
1‘01101* to obtain from ecach the lengths of
thread for one line of points of the TFabri ic,
and to produce automatically by this means
the desired design. The drum thus provided
with the separate rollers permits of the pro-
duction of desiens on pile fabrieswithout the
use of Jacquard apparatus.

The drum is turned, after the formation of
cach line of points, either directly by hand or,
preferably, by being provided with a gear-
wheel 1%, which engages with a worm-gear ¢’
on a shaft 07, opemted by a hand-wheel ¢'.
The drum is held stationary during the work
by means of a spring-actuated bar b , which
bears against a four-mded digk ¢’
shaft §’.

Thepropertension is given to the pile warp-
threads Y during the formation of the points
by the cluteh meehamsm coacting with the
pile-warp roller S in operation, which is shown
in Figs. 4 and 16, ¥1g. 16 bemg afragmentary
vertical cross—sectiml through the peripheryof
thedrum. Thesliding and rotary eluteh mems-
berg’isadapted toengagetheend of eachroller
S in tarn, and 1t 18 bloun*ht into eng wel'nent
therewith by means of a cr mlL-hﬂndle . and
shaft 5/, which is connected with the sliding
cluteh member by crank-arm £ and lever Z’
As shown in Fig. 10, the pile-warp rollers S
are, for the xake ol compdctness staggered,
and hence two clutching devices are neces-
sary.

The proper tension is oiven to the eluteh
members by weights 71", which are connected

which Pass ‘over pulleys o', and
wind upon spools p’ on the clutch-shafts,
When the celuteh members are out of engage-
ment with the pile-warp rollers, they are hela
from being turned by the weights 2" by the
orip of the lever .

In order to apply tension to the par Ucul.:n
roller S, in operation the crank-handle @/, Fig.
4, is turned so as to rotate shaftj” in the di-
rection indicated by the arrowin Ifig. 16, thus
moving crank-arm £” in the same direction.
This movement of the crank-arm oscillates
the lever !/, thus sliding the cluteh member
g’ toward mld into eng *1*'1(,1110111: with the end
of roller 8. The weight m' then acts upon
the spool p’, exerting a force in the proper di-
rection togive tension to the pile warp-threads
on the roller ».

On the periphery of the drum, extending
crosswisge of the same, equal 1n number and

to cords n’,

parallel with the roller S, are a series of slats

on the

the bar U.

411,067

or rods T, (sec Iig. 10%) over which the pile
warp-thr cads Y pass in being carried to the

oround warp-threads, u]wreby the pile warp-

threads are properly ﬂmdul and directed.

The tying of the plh_, warp-threads to the
oy ound warp- -threads is accomplished (see
I} ies, 30 and 51) by carrying the ends of the
plle W mp-tln cads over the ground-warp bob-
bins to & point between Lhe bobbins and the
roller N, the pile warp-threads being equal in
nuwmber to the eround warp-threads. With
their ends held above the ground warp, each
pile warp-thread is then l}laced beneath once
of the ground warp-threads, then over two
oround warp-threads, and then down around
onc thread, and thence up, where the other
end of the pile warp-threadisleft free. These
oeneral operations, which will hereinafter be
more specifically set forth, it is seen consist
of forward, up-and-down, and lateral move-
ments of the pile warp-threads, which move-
ments are effected by 11‘1-@011.‘:111i51'113, as follows:

ITeld in position in brackets-¢” on the pe-
riphery of the drum R, and immediately in
front of the guide-bar 'l is a pile-warp-carry-
ing bar U, the ends of w ]11(3]1 project on each
side heyond the drum. (See Ifigs. 8, 9, and
10.)
are nipped by a nipping-rod 7/, journaled on
In front of this nipping-rod 18 a
aroove s’, over which the ends of the pile
warp-threads are placed, and along which a
knife is passed to render the ends of the
threads uniform. This pile-carrying bar 1s
free to be moved forward away from the drum
toward the roller N.

Pivoted to one side of the frame at ¢’ (see
Fig. 8) is a sway-beam V, which at its rear
end is pivotally connected to a crank-arm '
on a rock-shaft W. Secured to this shaft W
on opposite ends of the drum R (see Iigs. 3
and 4) are two oscillating arms A’, to the up-
per ends of which are pivotally connected
0::1111-51‘1.:-L13~ed sliding arms I3/, having forked
ends v/, which rest on euide-rollers 20" imme-
dm[el‘f in the rear of the projecting ends of
the pile-carrying bhar U.

In front of the pivotal point ¢’ of the sway-
bheam a hooked rod 11 is pivoted thereto.
This rod has a hooked end of the character
shown in Ifig. 13, and it coacts with the main
operating-beam D in the same manner and
is actuated by the same mechanisim as the
lhooked rods already described. When this
rod 11 is raised by the beam I3, the sliding
arms B’ are moved forward, taking up the
pile-bar U and carrying it forward and down-
ward to the point ' (see Fig. 1) above the
oround warp-threads umuedmtd} behind the
1011(31 N. The bar U remainsin this position
during the subsequentweaving, being held in
position in the forked endsof the arms I3" by
the tension of the pile warp-threads, and 1s
then retracted by the lever 4" and rod 37 act-
ing upon the sway-beam V. (See Iig. 3.)
’T‘lm pile-bar U is carried forward in metlt of
the eround-warp bobbins at a time when the

To thisbar U the ends of the pile-threads
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upper bobbin-beam F’ is raised above the | the main operating-bar B is depressed or

bobbin-carriers, so that the pile-bar passes
above the bobbin-carriers and beneath the
upper bobbin-beam. The pile-baris also car-
ried forward in front of the batten and above
the batten-teeth, passing between the suspen-
sion-bars of the batten-tooth bar. When the
pile-bar is carried to its extreme forward po-

sition, where it rests on the ground-warp, the

pile - warp threads are located between the
batten - teeth, as indicated in Tig: 1. The
movement of the pile-bar U in the proper
path is determined by the curved or cam-
shape of the sliding arms B’. These arms
move In the spaces between the upper and
lower bobbin-beams at the ends of the same
which are not filled with the bobbins, as shown

The vertical movements of the pile warp-

threads are effected by means of a vertically- -

movable thread-shifting frame C’,located be-

IV, 'This pile-thread-shifting frame, which is
best shown in Fig. 2, consists of two rectan-
gular slides @* at opposite sides of the loom,
which slide vertically in the frame-work, and
these two slides are connected by two rods
0%, extending crosswise of the loom. "The
rectangular slidesare on theirinner sides cut
away to form openings ¢* which constitute
continuations of the space d?® between the
rods 0°. When the pile-bar U is carried
forward, it passes through the space d? and
openings ¢, the sliding levers B’ passing
through the spaces formed by the rectangu-
lar slides, Figs. 1 and 2. Accordingly, when
the pile-bar is carried forward to the point
x’, the pile warp-threads Y are between the
two rods 0% and any vertical movement of
the shifting-frame C’ thus would cause the
portions of the pile warp-threads between the
ground-warp bobbins and the drum R to be

moved up or down. The shifting-frame C’ is

suspended at its opposite ends by cords or
straps e, which pass over pulleys 72 and to
which are attached weights D’, which nor-
malily hold the frame when the loom is at
rest in 1ts most elevated position, being the
position shown in Fig. 1. In this position the
space d* between the rods 6? is in line with
the pile-bar U when held in operative position
on the drum,and also with the upper ends of
the bobbin-carriers. o

The shifting-frame ¢/, when lowered, is au-
tomatically raised by the weights D’, and it
15 lowered by the following mechanism: Be-
neath the shifting-frame C’ and journaled in
the main frame-work A is a rotary shaft E’,
carrying near its opposite ends two drumsor
disks ¢*, to each of which is secured the end
of a strap 7?, the otherend of which is secured
When the shaft E’ is ro-
tated in the direction of the arrow in Fig. 4,
the shifting-strapsare wound upon the drums,
thus depressing the frame.
connected to be thus rotated to depress the
shifting-frame C’ in two ways, either when

This shaft is

when it is raised. Referring to Figs. 2 and 3,
7* i8 a disk or drum "secured to the extreme
right of the shaft E/, and to this is attached
one end of a strap &% which is partly wound
around the disk or drum, so that when the
strap 1s pulled 1t will rotate the shaft. The
other end of this strap is secured to thelower
end of a hooked rod 12, which passes through
a guide-bracket 5, the rod having a stop m?,
coacting with sald bracket to hold the rod in
normal position. 'The hooked end of thisrod
18 shaped as in Fig. 13, and it is normally
held out of and is brought into eo-operation
with the beam B in the same manner as the
hooked rods already described, so that when
in co-operation with the beam I3 the elevation
thereof will lift the rod and rotate the shaft E’.

Referring now to Figs. 2 and 4, »n® is a

g‘rooved pulley secured to the extreme left

end of the shaftu E’. Secured to and partly
wound upon sald grooved pulley is a cord 0%,
which passes upward around pulleys p?* p* to
the highest part of the loom, and thence
downward, where its other end is attached to
a hooked rod 13, which itself constitutes a

weight to hold the cord taut. This rod 13

slides freely in a vertical direction through a
guide-bracket 7*. The hooked end of this

5.
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rod 1s shaped as shown in Fig. 15, being dif-

ferent from the previously-described hooked
rods, and having a different action, not being
acted upon by a spring or by a tappet-pin.
Normally, when the loom is at rest, the hooked
rod 13 1s held elevated above and out of reach
of the main beam B. The cord 0°* winds upon
its grooved pulley n* in the same direction
that the strap 4° winds on the dram 4% so that
when the beam B, on being raised, unwinds
the strap £° the cord o*® is also partly. un-
wound. The unwinding of the cord o*allows
the rod 13 to drop until 1t occupies the posi-
tion shown in IFig. 4—that 1s, with 1ts hook
just below and 1n the path of the beam B.
‘When now the beam descends, it comes in
contact with the rod 13, still further depress-
ing the same, and so still further lowering
the shifting-frame C’/.

The diagrams Figs. 17,18, and 20 show the
three positions to which the shifting-frame
C’ may be moved. =~ |

The lateral movements of the pile warp-
threads are effected by the batten, the oper-
ation of which has already been described,
and also by longitudinally-sliding combs G’
G% mounted on the lower and upper bobbin-

‘beams, respectively, on their sides next the

drum R. The pile warp-threads are brought
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into engagement with these combs by the

vertical movements of the shifting-frame C’.
The mechanism for shifting these combs lat-
erally 1s best seen 1n Fig. 12. EKach comb is

‘mounted on its beam by slots s* and pins £,
so as to permit of their sliding, and each is
connected by a pivoted link ? to one arm of
a bell-crank lever H’, pivoted to the beam,
I'which 1s held 1n either position to which it
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is moved by a spring =. On its other arm
cach bell-crank lever carries a laterally-pro-

jecting stud w®, which comes 11 contact with

two stationary tappets @* a7, fixed to the frame-
worl, by the movements of the bobbin-beams.
The distance between the tappets encount-
ered determines the distance which the comb
is moved. The comb " on the lower beam
F is moved the distance between two ad-
jacent bobbins, whereas the upper comb on
the upper bobbin-beam is moved just twice
as far. |
As previously stated, the fabric 1s woven

on this loom by sequences of eight depres-.

sions of the troadle, eight operations being
required to complete each point. These op-
erations are as follows:

First operation.—The [irst depression of the
treadle causes the rods 6 6 and 11 to be
brought into gear with the movable beam s
and the beam to beraised. This elevatesthe
upper bobbin-beam I clear above the bob-
bin-carriers by means of the rods 6, and the
elevation of rod 11 causes the pile-bar U to
be carried forward between the upper bhob-
hin-beam and the bobbin-carriers to the point
', thus leaving the pile warp-threads between
the teeth of the batten above the ground
warp-thread. The fooft 1s then taken from
the treadle and the beam I3 descends. The
upper bobbin-beam, however, remains ele-
vated, being held up by the levers 7 7. At
the end of this operation the parts arve left
in the position shown in Ifig. 1 and In the
diagram I'ig. 17.

Second operation.—The second depression
of the treadle raises the beam 13, witly the rod
12 in gear. This depresses the pile-thread-
shifting-frame C’ to the position shown in
Fig. 18, with the pile warp-threads just below
the ground warp-threads. When the bheam
B reaches the upper end of its movement,
tappets strike the levers 7 7, thus releasing
the upper bobbin-beam and permitting 1t to
resume its normal position, as shown in Fig.
20.  When the beam descends on the release
of the treadle, it comes in contact with the
rod 13, thus further depressing the shifting-

frame C’ and causing the pile warp-threads |

to be engaged in the lower comb G’

T hird operation.—The third depression of
the treadle raises the beam with the rods 2,
S, and 9 1n gear. The rods 8 and 9 cause all
of the bobbin-carriers to be engaged with the
upper bobbin-beam, and the rod 2 causes the
lower bobbin-beam to be depressed below the
bobbin-carriers. The descent of the lower
bobbin -beam actuates the lower comb G/,
moving it to the leflt, (see Iig. 20,) and thus
carrying the pile warp-threads to the lelt of

and crossing the ground warp-threads. YWhen
the treadle is released, the beam I again de-
scends, and the hooked rod 2 again raises the
lower bobbin-beam to its normal position and
the parts are left as shown in Fig. 21.
movement also releases the rods 3 and 9.
Fowrth operation.—The next depression of

This
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the treadle releases the rod 13, causing the

shilting-frame C7 to resume its highest posi-
tion, engaging the pile-threads with the up-
per comb G and raising their rear parts above
the ground warp-threads. At the same time
the rods 5 5 and 10 are in gear with the beam
B, so that the upper bobbin-beam is raised
empty and the batten isshifted two placesto
the right. The raising of the bobbin-beam
I3 algo causes the comb * to be shifted two
places to the right, and as the pile warp-
threads are now engaged by said comb they
are shifted two places to the right, thus pass-
ing above and across two ground warp-
threads, as indicated in Fig. 22, The treadle
is then released, the beam I3 descends, and
the parts resumetheposition shownin Ifig. 2.

Fifth operation.—When the treadle 1s next
depressed, the rods 2, 13,8, and 9 are in gear.
The bobbins are thussuspended [rom the up-
per bobbin-heam, the lower bobbin-heam 1s
depressed, and the shifting-frame C" is low-
ered, bringing the pile warp-threads between
the teeth of the comb G’'. This movement
carries the pile-threads down hetween the
around warp-threads, At the same time the
descent of the lower bobbin-beamm actuates
the comb G/, moving it one space to the left,
so that the pile warp-threads are ¢rossed be-
neath the ground warp-threads. "T'his phase
of the worls isillustrated in IFig. 24 On then
releasing the treadle the parts assume the po-
sition shown in Fig. 23, the pile warp-threads
passing upward between the same ground
warp-threads that they passed down between
at the first movement.

These {ive operations complete the tying of
the pile warp-threads,they having heen passed
around the ground warp-threads in the man-
ner shown in Fig. 29, The pile-bar U is then
disconnected from the pile warp-threads by
separating from the threads thenipping-rod »”.

Sixzth operation.—When the treadle is next
depressed, the hooked rods 1,4, 5 5, and 3 are
in gear. Rod S causes one half of the bob-
hin-carriers (the even numbers) to be con-
nected with the upper bobbin-beam, rods o 5
cause the upper bobbin-beam to be raised, and
rods 1 and 4 cause the lower bhobbin-beam,
carrying the other half of the bobbins, (the
uneven numbers,) to be lowered.  This sepa-
rates the alternate ground warp-threads, as
shown in Fig. 26, and a weft-thread Z” is then
shot (see Tig. 51) and the treadle is allowed
to rise. |

Seventh operation.—On the next depression

of the treadle the hooked rods 1, 4, 5 5, and

0 are in gear, Rod? causes the uneven-num-
bered bobbin-carriers to be connected and
raised by rods 5 5 with the upper bhobbin-
bean, the even-numbered bobbin-carriers he-
ing lowered with the lower bobbin-beam, as
shown in TMig. 27. A sccond weft-thread Z°
(see Fig. 31) is then shot and the {readle lelt
free.

Erglith operation.—W hen the treadle is de-

pressed for the eighth and last time, the
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hooked rods 1,4, 55, and 8 are in gear, the
same as In the sixth operation. - The bobbin-
carriers are separated, as shown in Ifig. 28,
and the third weft-thread Z2is shot, (See Frig.

31,} the batten is moved one stroke and the

treadle is left free. The pile-bar U is then
placed below the rear parts of all the pile
warp-threads, its edge being
last weft-thread.

The pile warp-threads are

then nipped by the bar #/, and a knife is
passed along the groove s% thus cutting off
‘the threadsand leaving their ends projecting

the same distance as the firstends. The pile-
bar U is then replaced on the drum, which is

‘turned one space, and the loom is réady for

weaving the next point.

Each of the pointsof the transverseline of

points thus completed has two tufts of the
same length, and is similar to the Smyrna

point, except that the two tufts are raised on
different sides of the part of the pile-threads

that lies across the two threadsof the ground-
warp, (see Tig. 31,) whereas in the Sm3 rna

point both talts project up fr-om the same
side.

I elaim as my invention—

1. Two vertically and independently recip-
rocating bobbin-beams and bobbin-carriers
mounted in and between said bobbin-beams,

sald carriers resting upon but detachable
from the lower of Smd bobbin-beams, and
sald carriers having notches at their upper
ends, the notches on alternate carriers being
1oeated on -opposite sides, in combmatwn
with two independently-sliding bars adapted
to said notched carriers, said bars being
mounted on the upper of said bobbin- beams
on opposite sides of said carriers, whereby
either half or all of said bobbin-carriers may
be connected with said upper bobbin-beam.
. A vertically-reciprocating bobbin-beam
:-zmd the vertically-reciprocating main operat-

ing-beam, in combination with a rock-shaft
'loeated beneath sald bobbin-beam, lever-

arms secured tosaid rock-shaft, links eouuect—
ing said lever-arms with said bobbin-beam,
crank{arms connected with said rock-shaft,
and hoocked rods pivoted to said erank-arms
and co-operating with the main operating-
beam, substantially as set forth.

3. Two vertically and independently mov-
able bobbin-beams and the vertically-recipro-
cating main operating-beam, in combination
with hooked rods pivotally connected with
the upper only of said bobbin-beams, and co-
operating with said main operating-beam

*whensaid upper bobbin-beam is to be raised,

6o

and means for moving said lower bobbin-
beam independently of said upper bobbin-
beam, substantially as set forth.

4. The vertically-reciprocating main oper-
ating-beam and theupper vertically-movable
bobbin-beam, in combination with hooked
and notched rods pivotally connected with
said bobbin-beam and co-operating with said

operating-beam to raise said bobbin-beam,and

spring-catch levers which engage the notches

applied .to the

threads are

1n said hooked rods when the same are raised,
whereby said bobbin-beam may be held in an
elevated position, substantially as set forth.
5. T'he main operating - beam, the upper
bobbin-beam, thenotched bobbin-carriers,and
the sliding bars mounted on the hobbin-beam,

‘which engage said notched carriers, in combi-

nation with rock-shafts mounted on said bob-
bin-beam, lever - connections between said

shafts and said sliding bars,lever-armssecured

to said shafts, and hooked rods pivotally con-

nected with said lever-arms and co-operating

with said main operating-beam, substantially

as set forth.

6. A swingingand laterally-movable batten

having batten-teeth and the main operating-

beam of the loom,in combination with a rock-

- shaft from which ‘said batten is suspended, «.

cam on said shaft for moving said batten lat-
erally, a hooked rod co-operating with said

main beam, and lever-connections between

sald hooked rod and said rock-shaft, substan-

tially as set forth.

7. A rotary drum and a series of rollers

journaled in said drum near its periphery,
upon which the pile warp-threads are wound,

in - combination with a gear-wheel on said
drum, a rotary shaft hzwmfr a hand-wheel,
and a worm on said shaft eng&ging said gear-
wheel, substantially as set forth.

8. A rotary drum and rollers journaled
therein, upon which the pile warp-threads are

wound, in combination with a sliding rotary

clutch member adapted to said rollers, a
weight connected with said rotary clutch

member by an intervening cord for giving

tension thereto, and means for sliding said
cluteh member, substantially as set forth.
9. A rotary drum and a series of rollers

journaled therein, upon which the pile warp-
threads are wound, in combination with pile-

carrying bars removably mounted on said
drum, to which the ends of the pile warp-
threads are secured.

10. A rotary drum and a series of rollers
journaled therein, upon which the pile warp-
woun¢l, in combination with a
pile-carrying bar removably mounted on said

drum, to which the ends of the pile warp-

threads.em'ried by one of sald rollers are se-
cured, and a nipping bar or rod for securing
the ends of said threads to said pile-bar, s,ub-
stantially as set forth.

11. A rotary drum, a series ot rollers jour-

‘naled therein, 111)011 which the pile warp-

threads are wound, and a pile-carrying bar re-
movably mounted on said drum, to which the
endsof the pile warp-threads are secured, 1n
combination with sliding bars which engage
said pile-bar and move it from said drum, and

mechanism for actuating said sliding bars,

subsmmmlly as seb forth,
. A rotary drum, a series of rollers jour-
:;‘Lled therein, upon which the plle warp-

threads are Wound, and a pile-carrying bar
removably mounted on said drum, to which
| the ends of the pile warp-threads aresecured,
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I combination with curved or cam-shaped
sliding bars which engage said pile-bar and
move tf from said drum, guide-rollers upon
which said sliding barsg rest and travel, and
mechanism for actuating said sliding Dbars,
substantially as set forth.

15. A rotary dram, a series of rollers jour-
naled therein, upon which the pile warp-
threads are wound, a pile-carrying barremov-
ably mounted on said driun and to which the
cends of the pile warp-threads are secured,
and shding bars which engage said pile- bm
and move it from said drum, in combination
with a rock - shaft, levers connecting said
rock-shaft to said sliding bars, a pivoted swax-
beam, a lever-arm connecting said sway-heam
to said rock-shatt, the main operating-bar b3,
and a hooked rod pwotud to said sway Deam
and co-operating with said main operating-
har, substantially as set forth.

14, T'he pile-warp drum, the ground-warp
bobbins, and mechanism for actuating said
bobbins, i combination with a reciprocating
pile-thread-shifting frame located between
said ptle-warp dram and said ground-warp
bobbins, the pile warp -threads passing
through said shifting-frame.

15. A vertically-reciprocating pile-thread-
shifting frame, and weights connected there-
with by intermediate cords and pulleys,
whereby sald frame is normally held in an
elevated position, in combination with a ro-
tary shaft beneath said frame, drums on said
shaft, straps connecting said drums and said
tframe, the main operating-bar B, a hooked
rod co-operating with said main bar, and a
cord or strap connected at opposite ends to

said hooked rod and to said shaft, substan-
ually as set forth.

16. A vertically- IG(‘lplO(ﬂLll]“ pile-thread-
shifting frame, welg]}.tﬁ connected therewith
by intervening cords and pulleys, a rotary
shaft, drums on said shaft, straps connecting
sald drums with said shifting-frame, the main
operating-bar B, a hooked rod co-operating
with said bar, and a cord or strap connected
at opposite ends to said rod and to said shaft,
it combination with a second gravitating
hoolked rod, and a cord connecting the same
with sald rotary shaft, said er .[wnmmn hoolked
rod being brought into co-operation with the
main operating-beam when the shaft has been
rotated by the instrumentality of the first-
named hooked rod, substantially as set forth.

17. The vertically - reciprocating bobbin-

beams, bobbin-carriers, the bobbins thercon,
and the pile-warp rollers, in combination with

—_—— e ————— Ay,
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a laterally-movable comb mounted on cach of
said beams, between the teeth of which the
pile warp-threads pass, and means for mov-
ing said comb laterally, substantially as set
forth.

18. The wvertically - reciprocating bobbin-
beams, bobbin-carriers, the bobbins thereon,
and the pile-warp rolleirs, in combination with
a laterally-movable comb mounted on each of
said bobbin - beams, between the teeth of
whieh the pile warp- Ahreads pass, the lateral
movement of the ecomb on once beam being
double that of the comb on the other beam
and mechanism for moving said combs later-
ally, substantially. as set forth.

19. A vertically-reciprocating bobbin-beam
and a laterally-movable comb mounted on
said beam, in combination with a rock-lever
pivoted to said bobbin-beam, one arm of
which is connected with the comb, and sta-
tionary tappets fixed to the {rame-work of
the loom, which are encountered by the other
arm of said rock-lever, substantially as set
forth.

20. Two reciprocating bobbin-beams and
the bobbins for carrying the ground warp-
threads mounted in and between the same
and supported alternately by cach of said
beams, in ¢ombination with rollers upon
which the pile warp-threads are wound, a
movable bar, to which the ends of the pile
Warp- thlcmh are secured, which bar carries
the pile-threads between th(, bhobbins and one
of said bobbin-beams when the latter has
been separated from the bobbins, and mech-
anism for carrying said movable bar between
said bobbin-beams, substantially as set forth.

21. T'wo reciprocating bobbin-beams and
the bobbins for carrying the ground warp-
threads, mounted in and betwcen the same
and Snppmted alternately by each of said
beams, in combination with vollers, upon
which the pile warp-threads are wound, a
vertically-movable pile-thread-shifting frame
between said pile-rollers and said ground-
warp bobbins, and a movable pile-carrying
bar which carries the pile-threads through
said shifting-frame and between said bobbins
fmd one of mud bobbm-—bemm substantially
as set Lorth.

In witness whercof I have hereunto signed
my name in the presence of two subseribing
wltnesses.

ANTOINE SIRET.
Withesses:

AMAXND MARCOTTE

K. PHILIPTON.
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