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UNITED STATES PATENT OFFICE.

SPLECIFICATION forming part of Letters Patent No. 744,442, dated November 17, 1903.

Application filed January 6, 1802, Herial No, 88,602,

Lo all wivem i ot eonceri:

Be itknown thatl, ERNEST VAHLE, a citizen
of the United States, and a resident of West
[Hoboken, in the county of 1ludson and State
of New.Jersey, have invented a new and 1m-
proved Loom, of which the following is a full,
clear, and exact description.

The object of the invention 1s to provide a
new and improved loom forweaving all kinds
of textile fabries and arranged to earry the
doubled-up weft- threadthl:}unhthe{)pen shed
'y aspoolless shuttle, to producea fabric hav-
"nn‘ double wett- thr{}m]s in cach piek, the ar-
rangement permitting the production of plain
gnod% as well as figu e{l coods with the aid of
a Jacquard.

The Invention consists of novel features
and parts and combinations of the same, as
will be more fully deseribed hereinafter and
then pointed out 1n the claims.

A practical embodiment of the invention is
represented in the accompanying drawings,
forming a part of this specification, in which
similar characters of reference indicate cor-
responding parts in all of the views.

Ifigure 1 is a longitudinal sectional side ele-
vation of theimprovement, showing the lay in
a beating-in position and the picker mechan-
ism omitted. Ifig. 218 a transverse section of
the same on the line 2 2 of I'ig. 1. Fig. 3 is
a sectional plan view of the same on the line
3oof Fig. 1. g, 41s a like view of the same,
showing the parts in a different position.
I'ig. 5 18 an enlarged sectional side elevation
Of lh{l iay and p.:wtb carried thereon.
is a similar view of the same, on a reduced
seale, with parts in a different position. Fig,
6 18 an enlarged sectional plan view of the
shuttle, the shuttle-race, and the mechanism
controlled by the shuttle for operating the
loop-needles and the locking device for the
weft-thread guide., Fig. 7 is a like view of
the shuttle, bhOW]H“‘ pal‘tg there(}f in a differ-
ent position.  IFig. ) s an enlarged rear sec-
tional elevation of the weft- thread spool of
the holding and releasing device for the weft-
thread ..fmd adjacent pmtm Fig. 9 is a side
c¢levation of the actuating devleﬂ forthe welt-
thread guide when weaving plaingoods.  Ifig.

1018 an enl{wwml front elevation of one of the |

hooks for guiding the weft-thread to the open
shed,  Fig, 11 1s a plan view of the same.

Fig. 5* |

}

(No model.}

- o = — ¢ ————

Fig. 12 is an enlarged perspective view of the
fabrie, showing the open shed, the weft-thread
in position therein and looped onto the needle.
Fig.131s a Immﬂ}uduml sectional elevation of
the weave.

Inthefabric Atobe wovenby the loom warp-
threads A’ are bound in by doubled-up weft-
threads A?and A*alternately passed fromoppo-
site sides of the loomthrough the open shed—
that is, in the first pick, say the doubled-up
weft-thread A~ is passed from the right to the
left through the open shed from a spool Al lo-
cated on the right-hand side of the machine,
and then during the next pick the doubled-up
weft-thread A’ Is passed from the lelt to the
right tiirough the open shed from a spool A”,
located on the left-hand sideof the machine,
(see Fig. 2,) theends of the weft-threads being
held in the selvage of the fabric, as indicated
in Ifig. 12, In order to weave the fabrig, it i1s
at least necessary that two weft-threads A3
and A’ from separate spools Afand A" be em-
ploved; but the number of spools and weflt-
threads for each side of the loom may be in-
creased, especially when it is desired to weave
ficured goods. Asshownin Ifig. 2, twospools
A* and two spools A° are provided for edch
side, and each of these spools carriesa differ-
ently-colored weft-thread to allow of weaving
ficured goods according to a pledetelmmed
patteln aﬂd in this case a jaequard is re-

| quired to bring the desirved weft-threadsinto

action. In case plain goods are woven the
weft-threads A*and A? are alike in c¢olor, and
in this case the jacquard can be dispensed
with; but instead of the jacquard the device
shown in Fi ig. 9is employed to bring the weft-
threads A- &"for successive picks ﬂltumttdy
into active positions. The loom for weaving
this fabric is arranged as follows:

On the frame B are arranged the usual
beams B’ and B” for the fabric A and w\ ArP-
threads A', as plainly indicated in Ifig. 1, and
in the said frame B 18 journaled the LN O
crank shaft C, having crank -arms (', ¢on-
nected by pitiman C*® with the lay D, ful-
crumed at D' in the frame B and provided
with the usual reed D? for beating in succes-
sively the doubled-up weftl - threads A~ A%,
The warp - threads A’ are held in the usual
heddles K, and the doubled-up warp-threads

> are carried alternately through the open
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Shed by a spoolless shuttle I, mounted to | in contact with the

avel from one shuftle-race 3% Lo the other |
slmtﬂe -race D' and baclk again, the shuttle
being propelled from one shuttle-race to the
other by a suitable picker mechanism. (Not
shown.}) The shuttle - races D? and D' are

integral parts of the lay D, and consequently |

move with the same as the latter swings for-
ward and backward when the loom is in ac-
tion. The shuttle I is pointed at its ends in
the usual manner and is provided in its front
side with a retaining device for engaging the
loops A® of the doubled - up weft - l‘m cads A
A? to alternately carry the same through the
open shed. This relaining device consists,
essentially, of a lug or buttun F', mounted to
slide transver sely in the shuttle- lm{h the lug
when in an outermost position being: ﬂ.:ipii&d
to engage the loop A" and when moved into
an inward position casts off the loop A"shortly
after the shuttle has passed through the open
shed and entered the r;*{m‘eapﬂmhuﬂ ﬂmlﬂn-
race D7 or DY In order to move this lug I
transversely in the shuttle F, T provide ’[he
following {1&?1@@, special mfemm_*e being had
to IFigs. h and 7. The innerend of L]ze]uw I
18 engaﬂul by lh{} inner ends of levers F2and
I extendmu lengthwise in the shuttle I and
in oppomiu {lllectmlh from the Ing 1, the
sald levers being provided near then*ml{:l 1m
ends with projections I [ , of which the pro-
je{fti{m ' is adapted to engage a spring 1)
arranged 1n the front of 1[1{* shuttle-race D¢ 5
and the lug 17 1s adapted to engage a similar
spring D7, but located in the other shuttle-
race D, Now when the shuttle K passes into
the shuttle-race D’ as indicated in INig. 6,
then the projection Fengages the spring I,
so that the lever I* is swung inward, and in
doing so moves the lug 1" llhewme inward to
cast off the loop AY of H]{} weft-thread A% In
a like manner when the shuttle I mmoves into
the shuttle-race D then the projeetion 77 en-
gages the Spi‘iﬂ”‘ D in the =aid shuttle - race
amd causes a hike inward movement of {he
lug B to cast off the loop A' of the weft-
thread A*. When the projections F* and F°
are not inengagement with their eorr espond-

ing spring D?, then the lug I is held in an

outermost p{}a;mm by a spring F" pressing
against the inner end of the lug B, as will be
readily understood by 1‘(31‘(:-1{_..11{1} to Figs. 6
and 7 |

In order to prevent the 10{'}1} AV Trom acci-
dentally sliding off the lug F', 1 provide the
retaining-arms {] and (3, Iulm uined in a re-
(_‘OSS in the front ewd of the lug F , (see Figs,

5, b, and 7,) and the said arms AT normally |

pwssed into an outer most retaining position
by a H]f)lﬂ]” (=%, s0 as to hold the 1001‘1 Aon the
Ing F'. The inner ends ° of the arms G G
are ‘Ld{lllied to be pressed apart by the pumtwl
end of a pin G, rigidly secured in the casing
", in which Hm lug F' slides, so that when
the lug moves into a li.“-E"{-{'IH{}St position, as

previously explained and shown in Fig. ¢,

4
]
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pin Y, and are therehy
spread ﬂpmt to draw the free ends of the
arms G G into an innermost position—that

- is, in the recess in the lug I'—to allow the

loop A" to readily glide off at the time the lug
I movesrearward, Assoon asthelugmoves
oulward and engages the next loop A" then
the arms ¢ (<" move again into an active po-
sition, as shown in Fig. 7, to hold the loop A®
against accidental displacement from  the
Tug .

I order to bring the active welt-thread A-
or A”in and out of position at cach end of the

open shed for the lug I 1o take hold of fhe

loop A% I provideguide-hooks ITIH and mech-
anism foractuating the same, each guide-hook
1I 11" operating in conjunction with corre-
sponding welt-thread holding and releasing
deviee 1, located immediately above the cor-
responding spool A* A° and above which
device 1 is arranged a spring-eye J, from
which passes the corresponding weft - thread
A or A% to an eye D% or ¥, held on the top
rall of the lay ID.  The mechanisms for bear-
ing the guide - hooks are simply duplicates
one of the other, and the several holding and
releasing deviees 1 are alike in construetion,
also the eyves JJ and D and D" so that it suf-
fices to desceribe one of each duplicate deviee
i1 detall.

Lach of the guide-hooks 1T 1 is provided
with a shank 117, from the upper end of which
extends longitudinally the horizontal arm 117,
terminating i a hook proper, 11, as plainty
Indicated in Figs, 5, 10, and 11, the hook 1Y
being adapted 1o mw*w the vnrm sponding
welt-thread A® or A beh}w the eve D at the
time the lay D is in a rearmost position. The
shank 1I° of the hook is fastened by a set-
screw 1P in the upper end of a rod Ik,
mounted to slide vertically in suitable bear-
ings K' and K2 formed on a bracket K3,
holted or otherwise fastened to the under side
ol the lay 1), as plainly indieated in Fig. 5.
Acspring K* is coiled on the rod I and rests
with its lower end-on the bearing IK* and
presses with the upper end against a collar
K7, normally resting avainst the under side
of ﬂw bearing W Th{} rod K, and with it
the “mdv—hmm If or 1l is drawn downward
into an active position h_}--’ the action of the
jacquard L,eand in order to do this thelower

- end of cach rod K i1s conneeted with one end
ol a rope N, extending over pulleys NY, N3,

N4, and N, and conneeted at its other end
with the lower end of a hook L. of the jac-
quard I, the said hook being adapled to De
lifted pertodically by the lever L7 and todraw
the rod K downward against the tension of
its spring Ik! and until the spring-catch O
snaps oft over the top of the collar K7, 80 as
to loek the rod K temporarily ag mnst i re-
turn or upward movement.  On each hook 1.
of the jacquard is arranged a wedge LY (see
IFig. 2)) adapted to engage a projection LY on
the frame of the jacquard, so that when the

then the inner ends GPof the arms ¢ G move | hook L' is elevated into an uppermost posi-
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tion by the lever 1.2 then the said wedge I.°
presses the hook L' o one side to dmqum}
the upper end of the hook from the ]BVE‘I 1.2
As soon as this takes place the hook 1. drops
back to a lowermost position and a spring N°
on each rope N draws the latier back, 1t be-
ing understood that the spring N” was exert-
ing a pull on the rope N by Hw lifting of the
hook I.'. The catch O holds the rod K in a
lowermost position during the time the lay
D) is in a rearmost position, so that the hook
I1* holds the corresponding weft-thread A°
A% in the path of the shuttle to allow the lug
' thereof to engage the corresponding loop
A% to allow of drawing the doubled-up wett-
thread through the open shed from one side
to the other. (Sce Fig. 3%.) The cateh O 18
released by the shuttle entering the opposite
shuttle-race, so that the spring X' forces the
rod K back to a normal uppermost position,
thereby rcleasing the corresponding weft-
thread A? or A? for the time being.

In order to withdraw the cateh O from the
collar K5 I provide the following device: The
cateh O is mounted to slide in the bracket K3
(see Fig. 5) and is pressed on by a spring ()

to nmm(ﬂl} hold the cateh in an outermost |

position for engagement with the collar K°
when the rod i% nu'wed downwanrd. On the
inner end of the catech O is arranged a head
(%, containing a spring - pressed cateh (7
adapted to be engaged by one end of a lever
O¢, fulerumed on the bracket K° and pressed
on by a spring O%.  The lowerend of the lever
O! is adapted to be engaged by an arm O°, se-
cured on a transve I‘bely e:&tmuhnﬂ rock- bhafL
()7, journaled in snitable bea.ringﬁ on the lay
D, soas to move with the samo.
O7 are secured two npwardlyv-extending arms
Ofand O, engaging the rear faces oflh{:levem
> and 1*, lul{zummd at their outer ends 7
and P in the rear sides of the raceways 1)3
and D% the said levers extending 1n slots ¢

ranged in the raceways, so as to project with
their forward faces into the raceways for the
shuttle ¥ to swing the levers P and. I’ out-
ward at the time the shuttle passes into the
corresponding raceway I>»¥ or DL As pre-
viously stated, the rod K is locked by the
catech O in a lowermost position during the
time the shuttle passes through the openshed,
so that the hook 11 properly guides the cor-
responding weft-thread A° or A7 to the open
shed, and as soon as the shuttle enters the
raceway D or D' then it brings the corre-
bpondmn’ lever P or P’ outwar (1 and thereby
aives 4 swinging motion to the arm O to rock
the shaft (}* whleh by the arm O imparts a
sSwinging motion to the lever ()4, and as the
¥ Ltier engages the spring-cateh O7 it is evident
that the mtch () 18 ﬂuwd to slide rearward
out of engagement with the collar K to re-
lease the rod K. As soon as this fakes place
the spring K! immediately forcees the rod Ik
upward, so that the hook T1* diseng ages the
cm‘mspmz{lmg weft- thread A or A% The

On theshaft |

o)y H—

D eontrols

3

weft-thread A? or A? is thus released previous
to the lay beating in the weft-thread.

IF'rom the foregoing it will be scen that thoe
shuttle when entering the raceways D* and
the releasing of the weft-threads
Iy the hooks 11, The shuttle I' also controls
the needles ) and Q', employed for engaging
{the loop A° of the weft-threads A? and A3 at
{he time the loops are cast off from the Iug I
of the shuttle I'—thatis,at the time the hhuttlo
passes into the cor reqlmndm o raceway D7 or
D' The needles Q and Q' extend longitudi-
nally adjacent to the edges of the weave, as

70

75

phm]} indicatedin Figs. 3and 4. The needles 8o

() )" move bodlly w 1th the lay D and have a
]Unu]lmlm.ﬂ movement to bring the needles
into a forward position for receiving the loop
A% as soon as the shutfle has left the open

shed and passes into the corresponding race- 8g

way D% or D, As soon as the doubled -up
welt-thread A? or A® just laid in the open
shed is beaten in by the lay then the needle
() or ()" moves rearwardly and out of the path
of the shuttle, so that the latter
to the other side of the loom during the next
pick.

The mechanisms for operating the needles
are arranged as follows, speelal ].01(‘_]_{}11(3‘{‘ be-
inge had to 17 108, 9, 4, dnd {}:
and " are sceurved on the rods Q° and (),
111{)1_1]11.1:5{1 to slide longitudinally in the cas-
ings R IR, attached by brackets I}* to the
FACCWHYS 3% I}, and each of the said rods (Q° is
pressed on by a spring Q* and normally holds
the corresponding neodle (Qor Q' in a forward
position. On the rods Q*and F arc secured
or formed lugs Q" and QQ°, e\tendmﬂ' ‘rht(}uwh
slits R” In t.he casings Ik R’, fmdth{} said .lu
are adapted to be engnged by Spring‘-—{mtﬁhﬁﬂ
S? held in the front ends of thelevers S8 ful-
crumed on thecasings R I, respeetively, ecach
lever 5 X' being pressed on by a spring S° to
normally hold the lever S or 8 in such POsi-
tion that the spring-catch S engaging -the
corresponding lug °, 18 In a 1101*11’1{11 forward
position. The ends of the levers S §' are
adapted to bear against stops S* 8%, held ad-
justably in the frame B and ﬂﬂﬂ[)t{}(l to be
secured therein by set-screws 8" 1o allow of
properly adjusting the stops 5'8°. It will be
scen that when the needle Q or () is in afor-
ward position and engages the lDDp A" and
the lay swings rearw ard then the lever S or
S firmly moves in contact with the corre-
sponding stop S' 8%, so as to impart a4 swing-
ing motion to the lever and cause the cateh
S8? to draw the lug Q° or QQ°, and with it tho
rod Q? or Q° and needle Q or (), in a rear-
ward direction for the corresponding necedle
() or Q to digengage the loop A. At the
time this fakes place the lay has reached
almost an innermost position, and when the
lay moves into a final rearward position then

the cateh 8° slides off the corresponding lug
()’ orQ"; but at this time a cateh Q" has moved

in eng: 1;;(.?111{&11*( with a collar ()' on the corre-

an return go
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sponding rod Q- or °, so as to hold the latter
In a rearmost position against the tension of

the corresponding spring Q4
Thecatches Q" albove referred to arespring-
pressed and mounted to slide in bearings at-

tached to the casing R or R and are provided

with spring-catches Y, which move bodily
therewith, of which the spring-cateh QF on
the e&%mg R is adapted to be engaged bv

engage the spring-eatceh QY on the casing R
to withdraw the spring-catehes Q% from the
collars QF and allow the spring (' to move

the rods ()° and Q* outward for the needles |

Q and Q" to engage the next loop A", Now
this releasing of the rods ()3
spring-catehes ()% is controlled by the shuttle
I* entering the corresponding raceway 1) or
14, and for this purpose the levers 1" and 1

arc adapted to be engaged by levers T T?,

rying buttons 1T and 17, resting on the levers
I>and P, previously deseribed.  Each of the
levers I' and T is provided with a noteh 1™,
and cach lever 17 is pressed on Dy a spring
T Apivoted arm T% pressed on by aspring
17, engages the corresponding lever T (or 1)
for the purpose hereinafter deseribed.  The
lever T (or T) must digsengage the cateh
after the eatch (¥ has released the collar (}'

to allow the c 11..011 (¥ to move 1}]}111{3{11:11.&]5-
Asthe |

back to 1ts position shown in Fig. 6.
lever 1% does not allow a return movement
of the lever M as long as the shuttle is in the
raceway it 18 necessary to open the cateh QF
to release the cateh Q° trom the lever I an
this 1s done by the spring-arm T°.  When the
cateh () 1s moved by the lever 'I', the spring-
arm "1™ moves with the lever T, and the move-
ment of said arm on its pivot causes the frec
end of the arm to push the cateh QY out of
engagement with the lever 'l as goon as the
collar Qi isreleased.  The cateh Q now moves
to the position shown in FKig, 6, while the
lever 1" and 1t arm [T remain in ‘[he position
into which the lever was moved by the lever
=,
spring-arm I retuwrns the lever T {(or 1) fo
position to engage the cateh Q7. It is under-
stood that during the time the shuttle passes
throngh the open shed the corresponding
necdle (Qor(} is in a rearmost position—that
18, out of the path of the shuttle—
corresponding enteh €Q° then engages the ¢ol-
lar 7, while the lever I or I engages the
noteh T in the corresponding lever I or 1.
As soon as the shuitle passes into the race-
way )P or I and presses the lever P or P
outward, as before F"LPLliIl{‘d then the cor-
H}hp{)ll{llllﬂ' lever T o1 ‘1™ is caused to swing,
thereby moving the end of said lever out of
she noteh T and impmtinﬂ' aswinging motion
to the lever T or 1" to draw the cateh out of

engagement with the corresponding collar Q7

and allow the spring Q° to move the rod (-2"

or (Q*forward tor the corresponding needle ()
i ing the eye J,

or () toreceive the loop A", which ix cast ol the

and ()° by the

1

When the lever T is released, then the

and the |

i from one side of the Joom to the other,

- shuttle IFon the withdrawal of thelug T,

744,442

The
needle () or () now holds the loop A*' during
the forward or be ating-in stroke of the lay l)

and when the lay DD returns on the next stroke
the needle (@ or Q' is withdrawn by the action
of the lever S or N, as above explained, so
that the needle is again out of the path of the
shuttle for the latter to pass through the open

v | shed at the next pick.
lever T, and a stmilay lever TV is adapted m |

The holder for cach weft-thread A or A% is

arranged as fﬂfi](}ﬁfﬁ,, Specml reference being

had to Figs. 1 and 8: The weft-thread A? or
A7 after ]e{wmu the COl'I(‘hpOlldi]} spool A*
or A? passes forwardly thr ough eyes I' I?, lo-
ated one above the other and held in a frame
[°, secured to a bracket 133 attached to the
main frame B, A spring It is secured in the
frame I’ and is eurved to press one side of the

- welt-thread against the side of the frame TP
| - to clamyp the thread in position for the time
fulerumed on the racewavs 1Y D' and ear- |

being.,  ‘I'he free end of spring I is pivot-
ally t;mmeeted by link I with a bell crank le-
ver I" and :td&ptud to be engaged by arod I,

carrying a friction-rvoller I"in contact with the
pex.*.lpnu ral surface of a cam U’ secured on
the cam-shaft U of the loom. Now by the
arrangement desceribed the weft-thread A2 or
A s 1}6110d1<**.llv clamped and held in posi-
tion by the spring I'* and is periodically re-
leased at the time the cam U imparts a slid-
g motion to the rod I' to swing the Dbell-
crank lever I and to draw the spring I out
of engagement with the thread.,  The thread
after leaving the upper eye I? passes through
an eye B, carried on the bracket B*, and then
the thread passes through the eve J, mounted
to slide vertically on rods J? and J?, secured
at their lower ends on the bracket 3% and at-
tached at their upper ends to az OVGlh{}‘L{I
support B°, as indicated in IWig. 1. A spring
J1is coiled on the rod J* to nmnmllv hold the
eye J in an uppermost position, the spr ing
permitting, however, the eye . to slide down-
ward on its rods J° or J° when a pull is ex-
erted on the thread by the shuttle passing
This
Is at the time the weft-thread ix laid double
in the open shed. Now as soon as the pres-
sure on the weft-thread 1s released the eve J
i3 drawn forward by its spring J* to take up
any slack that 1s in that portion of the weflt-
thread extending from the eye . through the
open shed and to the end sceured in the sel-
vage of the fabrie, It 18 understood that
when the shuttle roes through the open shed
the eve . 1s drawn d(m nwatr d against the ten-
sion of its spring J4, but during this time the
thread 18 held by the spring I* in the frame IP
bto prevent unwinding of the wefi-thread from
1ts spool A* or A°. When the shuttle has
passed through the open shed and the loop
AS has been cast off from the lug F" and the
corr ijpondmg needle () and Q" has moved in
position to receive the loop, then there is
some slack in the weft-thread, and this slack
1s immediately taken up by the spring J! pull-
<o that the loop A" engages the
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needle Q or Q' very firmly. Immediately atter
this the hook H* disengages the weft-thread,
and consequently the latter again becomes
slack, and this slack is also taken up by the
further upward movement of the cye J
caused by the spring J*.  As soon as the lay
starts to co back after having beaten in the
weft-thread then the spring I' 1s moved out
of engagement with the warp-thread, and now
the eyve J moves into a final nuppermost posi-
tion by the action of the spring J*, and 1n do-
ing so unwinds a portion of the weft-thread
from the spool A' or A°. The amount un-
wound from the spool corresponds to the
amount needed in the next pick, it being fur-
ther expressly understood that as soon as
enough thread has been unwound from the

spool A' for the purpose mentioned the spring

I* again clamps the thread in position in -the
frame I® to prevent unwinding of the thread
during the time the shuttle lays the doubled-
up weflt-thread in the open shed.

The operation is as follows: When the lay
is in a rearmost position, as illustrated 1n
I'ig. 4, and the shattle I has passed through
the open shed trom the shuttle-race D?into the
shuttle-race 1t and cast off the loop A®, then
the needle Q engages and holds this loop, so
that the doubled-up weft-thread extends in
the open shed and can now be beaten 1n on
moving the lay D forward. When this has
been done and the lay moves into a rear-

- most position, then the needle Q' is with-
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drawn from the loop, as previously explained,
and the hook II' on the left-hand side of the
machine engages the weft-thread A° and
holds the same across the open shed at the
left-hand side in such a manmner that when
the shuttle moves from the shuttle-race D*
through the open shed then its lug F' en-
caves the weft-thread A3 to form the loop A"
and to carry the now doubled-up wett-thread
through the open shed, and when the shuttle
moves into the shuttle-race D® the lever P is
actuated to cause the needle (Q to move into
an active position, so as to receive the loop
A" ag sonn as the same is cast off from the
lug 7. Thus the weft-thread A®is doubled
up in the open shed and is now Dbeaten in on
the next forward movement of the lay D.
When this has been done and the lay moves
back into a rearmost position, then the needle
(@ is withdrawn and the hook H is moved
into engagement with the weft-thread A* to
draw the same across the open shed, so that
the shuttle If on the next movement from the
tight to the left carries the weft-thread along
to again lay the doubled-up weft-thread in
the open shed. T'he above-deseribed opera-
tion 18 then repeated.

It is understood that theseveral deviees op-
crate in unison to produce the desired result.
It is further understood that whatever wett-
thread A% or A?is called for in the pattern 1s
moved into an active position by the corre-
sponding hook I or H' from a card of the
jacquard. When it is desired to weave plain

5

L
ooods, then the deviee shown in Fig. 9 18 em-
ployed—that is, a single hook ITor I isonly
used, and cach hook is drawn downward by
a cam U2 held on the cam-shaft U and en-
gacing a lever V, conneeted with one end of
the rope N.

By employing a spoolless shuttle and car-
rying the weft-threads to the shuttle from
spools located outside and independent of the
shuttle the weaver is enabled te control the
weaving more accurately and the endless an-
noyances due to spools in shuttles as hereto-
fore constructed are completely avoided.

As any desired number of weft-threads can
be employed on each side of the machine and
interwoven with the warp, it is evident that
any desired patiern ecan be produced in the
weave. In fact, the loom can be readily
adapted for doing any kind of weaving.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. A loom having a spoolless shuttle pro-
vided with a retaining device for carrying the
weft-thread through the open shed, the said
retaining deviee being mounted to slide trans-
versely in the shuttle-body,and provided with
fulerumed arms, as set forth.

2. A loom having a spoolless shuttle, a re-
taining device for carrying a doubled-up welt-
thread through the open shed one end of the
weft-thread Deing held in the selvage of the
weave, the said retaining device comprising
a lug or button mounted toslide transversely
in the shuttle-body, and provided with re-
taining-arms, and a guide-hook for guiding
the weft-thread to the retaining device, as
set forth,

3. A loomhaving a spoolless shuttle, and a
retaining device on the shuttle for engaging
the loop of the doubled -up weft-thread to
carry the latter through the open shed, the
said retaining deviee comprising alug mount-
ed to slide and retaining-arms fulerumed on
the lug, as set forth.

1. A loom having a spoolless shuttle and
means on the shuttle for engaging the loop
of the doubled-up weft-thread to carry the
latter through the open shed, one end of the
doubled - up weft-thread being lixed in the
edge of the weave, means externally of the
shed for guiding the weft-thread to the shut-
tle, and controlled by the shuttle, a needle for
engaging the loop of the doubled-up wett-
thread as soon as theloopis cast off from the
shuttle, and means controlled by the shuttle
for moving the needle in position, as set forth.

5. Aloomhaving a layprovided with a reed
and shuttle-races, & spoolless shuttle mount-
ed to travel in the shuttle-races and through
the open shed, and a retaining deviee onthe
shuttle to engage the loop of the doubled-up
weflt-thread to carry the latter through the
open shed, the said retaining device compris-
ing a movable button or lug carried by the
shuttle and provided with retaining-arms as
set forth. |
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. A loomhaving alay provided with arced | ating the holding deviee

and shuttle-races, a spoolless shuttle mount-
ed to travel in the shuttle-races and throueh

the open shed, a retaining deviee on the shiut- 5
| Ly for ouiding the weft

tle to engage the loop of the doubled- up welt-
thread to carry the latter through the open
shed, the said retaining device being provided
with fulerumed retain ing-arms, one cidd of the
doubled -up weft-thread Leing fixed in the
edge of the weave, and means on the Tay and
moving with the same, for guiding the weft-
thread to the retainer, as the shuttle advatees
and moves to the open shed, as set forth,

7. /A loom having a spoolless shuttie and
means on the %lmt{le for cngaging the loop of

the doubled-up weft-thre: 1d ta carry the lat- -

ter through the open shed, one end of the

doubled-up weft -thread being fixed in the
NeaANs extem&llv of the |

cdge of the weave,
shed for guiding 111(1 weft-thread to the shut-
tle, a neodleim engaging the loop of the dou-
bled - up weft - ﬂmj 1{1 as soon as the loop is
cast off from the shuttle, the needle extend-
ing lengthwise of thoe we: we, and means con-
n{)llui by the shuttle for moving the needle
in position after the shuttle }ma passad
thmuwh the shed, as set forth.

8. Aloom having a lay provided with a reed
and shuattle-races, a spoolless shuttle mount-
ed to travel in the said shuttle - races and

through the open shed, aretainer moanted to |
and a spring exerting tension on the eye in

slide in the shuttle and adapted to project
therefrom to engage the loop of the doubled-
up weft-thread to ear 13:' the latter throuchthe
open shed, the said retainer being prmﬂdud

with faler umul retaining - arms, aml means |
for moving said retainer inward Lu release the

loop as soon as the shuttle has passed throngh
the- shed, as set forth.

Aloomhaving a lay provided with a reed
‘md shuttle - races, a spoolless shuttle mov-

able in the shuttle-races and through the open

shed, a retainer on the said shuttle for receiv-
ing the loop of the doubled-up weft-thread,
”mdc hooks on the lay for guiding the cor-
*eslmnduw weft-thread to th{} retainer, a nee-
dle on eachsideof the loom for engaging and
disengaging the loop cast off 110111 the re-
’[.{unm( means for actuating the said needles
and controlled by thesaid shuttle, and means

controlled by the shuttle for actuating the
| movement, aguile-hook for gniding the weft-
| thread from the said eye to the shuttle, and

ald guide-hooks, as set forth.

10, A loom having a 1;31.}’,, a spoolless shuttle
having a loop-retainer,
lay for ruiding the weft- thre wls 1o the loop-
retainer ]mldnw and releasing deviee for pe-
riodically holding and wlcﬁmnu the wef't-
threads, an unw mdm“ device f(:ur unwinding
each weft-thread flmn its spool at the time
the said holding and releasing device releases
1ts weft - thread, the said nnumdmﬂ deviee
being mﬁernwdmtt the said holder and the
sald guilde - hooks, and comprising an eyve
thrt}uﬁ‘h which th{} thread passes, vods on
whmh the eye is mounted to slide vertically,
and a spring for normally holding the eve in
an uppermost position, and means for actu.

guide-hooks on the |
- enidde- ook to engage the weft-thread and
| bring the same in proper position at the cn-
{rance to the open shed for the shuttle to

| f '0m i.he Sald
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in unison with the
nnwmnent of the lay, as set forth.

Aloom having a lay, aspoolless shuttice
‘h{wm” a loop- z{-mme*, guide-hooks on thoe
t-threads to the loop-

retalner hrﬂdnw and releasing deviee for pe-
riodic: ly holding and releasing the woflt-
threads, an unwinding deviee for unwinding
cach welt-thread from its spool at the time the
satdl holding and releasing device releases its
woelt- thmdd the imdmm*lmhnﬂ device being

,uumnlvdi.;lte the sald holder and the f-«.fud

guide-hooks, the said unwinding deviee com-
prising an eye mounted to slide and through

which passes the weft-thread, guide-rods for

the eyve to slide in, and a spring for holding
{ the eye nmm..-ﬂh’m an uppermost position, as

h{jl Lmth
12, Aloom having a lay, a spoolless shuttle
having a loop-retainer, guide-hookson the lay

- for guiding the weft-threads to the loop-re-
mmm h{ﬂdmﬂ and releasing device for peri-

odieally ]10[{1111“" and 1elu.-.151n" the weft-
ﬂueads, a1 umundmﬂ' device l’m unwinding

cach weft-thread tmm its spool at the time
ihf: sald holding and releasine deviee releases

| 1ts welt- thre: 1ﬂ the said mmm(hnn deviee

being ulterlncdmtﬁ the said holder mld the
said Hmde hooks, and comprising an eyve
t]n*mwh which the thread passes, rods on
wh}(-h the eve 1s mounted to slide vertie: tlh ,

an upward direction, and means for m‘hm‘(m
the said guide-hooks, as set forth.

13. A loam having a holding and releasing
dm 1ce Tor the weft-thread, means for per]od-

cally actuating the said devlw to alternately
lmltl and release the welf - thread, an eye
through which passes the weft-thiead from
the holding and releasing device, rods on

- which the eye is mounted to slide vertieally,

a spring exerting tension on the eve, and a
gulde-hook forguiding the weft-thread, from
the said eye to the shattle, as set forth.

4. A loom having a holding and releasing
device for the weft-thread, means for period-
1cally actuating the said (]{‘*YICL to .-iltm'mtteh
hold” and release the weft-thre: 1d, & spring-
pressed eve through which passes the weft-
thread from the holding and releasing device,
rods on which the said eye has vertical guided

moeans for imparting movement to the said

14'—1.]{@ hold of the weft-thread, as set forth.

15. A loom having a holding and releasing
de viee for the weft-thread, mneans for pern m{l*
tealiy actuating the said deviee to alternately
hold and release the wett-thread, a spring-

pressed eye through which passes the weft-

thread from the holding and releasing deviee,

- rods on which the eyve is mounted to slldo

and a guide-hook for cuiding the weft-thread
Ve m thae Hhiiiﬂe,, the said
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cuide-hook being movable on the lay and ar-
ranged to bodily move with the same, as set
forth.

16,
device for thoe weft- thre: ad, means for period-
ically actuating the said it wviee 1o alternately
hold and release the weft-thread, a spring-
presged cye mounted to slude and through
which passes the weft-thread from the hold-
ing and releasing deviee, a guide - hook for
cuiding the weft-thread from the said eye {o
the shuttle, the said guide-hook being mov-
able on the lay and arranged to bodily move
with the same, means for moving the guide-
hook into an active position, means for lock-
ing the guide in this position, and a releasing
device for the said loeking means and con-
trolled by the shuttle, as set Torth.

17. A loom having 2 spoolless shuttle, a

retaining device on said shuttle adapted tn |

engagoe 11‘Lelmtt.-(313 loops on weft-threads ar-

raneged on opposite sides of the open shed, the
said retaining device being provided with ful-
crumed retaining-arms, and means for bring-
ing the weft-threads in front for alternately
engaging the retaining device with the weft-
threads, as set forth.

18, A loom having a spoolless shuttle a
retaining device on said shuttle adapted to
engave alternately loops on weflt-threads ar-
ranged on opposite sides of the open shed, the
said retaining device being provided with ful-
crumed retaining-arms, means for bringing
the weft-threads in front for alternately en-

caging the retaining device with the weft-

threads and means for casting the loopsofi the
retaining device after the shuttle has passed
through the open shed, as set forth,

19. A loom having a spoolless shuttle, a
retaining device on said shuttle and adapted
to engage alternately loops on welt-threads
arranged on opposite sides of the open shed,
the said retaining device heing provided with
retaining-arms, means for bringing the weft-
threads in front for alternately engaging the
retaining deviece with the weft-thre: Ldb means
tor mmnn‘ the loops off the miammn device
after the ahntﬂe has passed through the open
shed, and needles at the end ot 111{} open shed
and adapted toreceive the loops cast oft from
the retaining device, as set forth.

20. A loom having a spoolless shuttle, a
retaining deviee carried by said shuttle and
adapted to engage alternately loops on weft-
threads arranged on opposite sides of the open
shed, the said retaining device being provided
with retaining-arms, means for bringing the
weflt-threads in front foralternately engaging
the retaining device with the weft - thn“- Ld'-»
means for ¢ L%tmg the loops olf the 'etmmng
device after the shuttle has passed through
the open shed, needles at the end of the open
shed and adapted to reccive the loops cast off
from the retaining deviee, and means ftormov-
ing the needles in and out ol the path of the
shuttle, as set forth.

A loom having a holding and releasing

vided with a retaining device adapted to en-
gage alternately 1001}5 on weft-threads ar-

ranged on opposite sides of the open shed,
means for bringing the weft-threads in fmnt

for alternately engaging the retaining deviee

with the weft-threads, means for casting the
loops off the retaining deﬂ(*{iﬂfmr the shuttle
has passed through the open shed, needles at
the end of the open shed and mlaptul Lo re-
ceive the loops east off from the retaining de-
viee, and means formoving the needlesin and
out of the path of the shuttle, the said means
being controlled by the shuttle, as set forth.

29 A loom ]mvin*_{' a lay, rods mounted to
slide vertically in bearings earried by the lay,
and guide-hooks carried by the rods and To-
cated at the ends of the open shed to alter-

nately earry a weft-thread aeross the open

shed, means for moving the rods to carry the
cuide-hooks into an aetive position, and

means for loeking the rods in this position,
as set forth.

23. A loom having a lay, rods mounted to
slide vertically in bearings carried by thelay,
cuide-hooks carried by the rods and located
at the ends of the open shed to aliernately
wrry a weft-thread across the open shed, and
a shutile movable on the layand through the
open shed to alternately take up the weft-
threads held across the ends of the open shed
by the sald guide-hooks, means for moving
the rods to carry the guide-hooks mto an ae-
tive position, means for locking the rods 1n
this position, means controlled by the shuttle
forreleasing the rods, and springs for return-
ing the rods to inactive position when re-
leased, as set forth,

24, A loom having a lay and guide-hooks
mounted on the lay and having a shiding
movement thercon, the guide-hooks being lo-
cated at the ends of the open shed to alter-
nately carry a weft-thread across the open
shed, a shuttle movable on the lay and
thirough the open shed Lo alternately take up
the weft-threads held across the ends of the
open shed by the said guide-hooks, means
for moving the guide-hooks into an active po-
sition, means for locking the guide-hooks 1n
this position, and means controlled by the
shuttle for alternately .unlocking the said
locking means for releasing the guide-hooks,
as set forth,

25, A loom having a lay, rods mounted to
slitle thereon, needles secured to said rods
and located at the ends of the open shed to
alternately receive loops from weft-threads
Passing Hmmgh t]m shed alternately from op-
posite sides, springs pressing on said rods to
normally hiold the needles in an active posi-
tion, levers for moving said rods against the

- tension of their springs, deviees for locking

the rods in the mwtne position of the nee-
dles, levers adapted o engage sald devices
Lo move the sanie to release the rods, mech-
anism controlled by the movement of the
shuttle for actuating the said levers and

21. A loom having a spoolless shuttle pro- | means for disengaging the said deviees and
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levers immediately after the rods are released I

to permit the sald deviees to return to loelk- ;

ing position, as set forth.

20,
ad to slide thercon and loeated at the ends of
the open shed to alternately receive loops
from weft-threads passed through the shed
alternately from opposite sides, a shuttle
movable on the lay and through the open
shed to alternately cast oft the loops of the
weft-threads for cngagement by the said
needles, levers for moving the ncedles into
an inactive position, spring-presseid ecatehes
mounted to slide and adapted to lock the
needles i an maective position, spring devices
carried by the said catehes and adapted to be
engaged to move the said catehes against the
tension of their springs, and mechanism ¢on-
trolled by the shuttle and adapted to engage
sald spring devices to move the catches, as
set forth.

27. A loom having a lay, rods mounted to
slide thereon, needles carried by said rods
and located at the ends of the open shed to
atternately receive loops from weft - threads
passed through the shed alternately from op-
posite sides, a shuttle movable on the lay and
through the open shed to alternately cast olf
the loops of the weft-threads for engagement
by the said needles, spring - pre Squl levers
provided with 5[}1111{*-0:&«\?[1(15 for engaging
and moving the rods to carrv the Il{}{‘dl{}H into
an inactive rearward position, adjustable
stops against which the ends of said levers
are adapted to bear, springs for moving the
rods to carry the needles forward inte an ac-
tive position, and spring-catches controlled
by the said shuttle for lockinge the needles in
an mactive position, as set forth.

25. Aloomhaving a lay and needles mount-
c¢d to slide thereon and located at the ends of
the open shed to alternately receive loops
from weflt-threads passed through the shed
alternately from opposite sides, and a shuttle
movable on the lay and through the open
shed to alternately cast off the loops of the
welt-threads for engagement by the said
needles, springs for 1()1'(:11]; the needles into
an active position, levers for moving the

needles rearward against the tension of their
springs, locking devices for holding the
needles 1n their rearward positions, and

means controlled by the saild shuttie for un-
locking the loc¢ hmn devices, as set Torth,.

24, A oo prwxl{h*d with alny having shut-
tle-races, a spoolless shuttle adapted to pass
alternately into the said shuttle - vaces, i
spring - pressed lug slidable transy {EEHGH in
the shuttle, lm"vm extending ]uwtlmhe 111
the shuttle and fulerumed at one cnd, the
Inner or free ends of sald levers engaging the
inner end of the lug, projections on the levers
near their fulerum ends, and means 1n the
shuttle-races for engaging the said projec-
tions, as set forth.

30, Aloom provided withalay having shut-
tle-races, a spoolless shuttle adapted to pass

Aloom having a lay and needles mount- |

J

744,442

alternately into the said shuttle - races, a
spring-pressed Ing shdable in the shuttie,
means in the shuttle and shuttie-races for
pressing the lug rearward against its spring,
and retaining-arms on the said lug, adapted
to open on the rearward movement to releaso
the loop from the lug, as set forth.

51, Aloom provided withalay having shut-
tle-races, a spoolless shuttle adapted Lo pass
alternately into the sand shuttle - races, a
spring-pressed lug slhidable in the shattle, a
means in the shuttle and shuttle -races for
pressing the lug rearward against the spring,
(he said means consistin o of levers fulerumed
in the shuttle and engaging the lug and
springs in the shuttie-races for engaging the
1@1 u 5, as set forth.

Aloom provided with a lay having shut-
HL}- 1*‘1.(.'.[»_«, a spoolless shuttle uldp‘red to pass
aiternately into the said shuttle - races, a
spring - pressed lug slidable 1n the shuttle,
means in the shuttle and shuttle -races for
pressing the lag rearward against s spring,
retaining-arms on the said lug, adapted to
open on the rearward movement to reicase
the loop from the lug, and a fixed pin in the
shuttle for engaging the said armsio open the
same, as sct [mth

33. A loom having a lay, a rod mounted to
slido vertically in b{”umm carried by the lay,
a cuide-hook carried b‘r the rod for guiding
the woft- thread, a shuttle movable on L]te LL_}T
to take up the weft-thread from said guide-
hook, means for normally holding the rod
the uppermost or inactive pos=ition, meansfor
moving the rod to the lowermost or active po-
sition, means for locking the rod in the active
position, and means controlied by ihe shuttie
for releasing the rod, as sct forth,

34. A loom having a lay, a shuttle movable
on the lay, a ncedle mounted on the lay and
adapted to reeeive the loop cast off from the
shuttle, a rod carrving said needle, a casing
nw hlch the rod slid Cs, 8 lugon saidrod and ex-

tending through a slot in 1]1(3 :ASINE, 4 Spring

cngaging said rod to norm: 1lly hiold the needle
in active position, a lever fulerumed on the
casing and having a spring-cateh at one end
fltlftpt“ed to engagre sald lug to move said rod
acainst the tension of the spring to carry the
needle to an inactive position, a stop against
which the other end of said lever is adapted
to hear, means for locking the rod to hold the
needle in the inactive position and means ¢on-
trolled by the shuttle for moving the locking
device to release the said rod, as set forth.
353, H(mmhdﬂng a holding and releasing
device, comprising a support tor the spool, a
frame connected with said support, eyes lo-
cated one above the other in said frame and
through which the thread passes from the
spool, a curved spring held in said frame and
adapted to press the weft-thread against the
side of the frame, means for moving saild
spring to periodically elamp and release the
thread, a spring-controlled devieec mounted to

i slide and through which the thread passes
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from the holding and releasing device, and
means for guiding the thread from said de-
vice to the shuttle, as set forth.

36. A loom having a lay, a shuttle movable

on the lay and having a retaining device for
the weft-thread, a guide-hook for guiding the
welt-thread to the retaining device, a needle
for engaging and disengaging the weft-thread
cast off from the retaining deviee, & holding
and releasing device for the weft- thread,
means for taking up the slack of the thread,
means for actuating the needle and controlled
by the shuttle, means for moving the guide-
hook into active position, a spring-eatch for
holding the guide-hook in this position,a lever
for releasing the catch, and means controlled
by the shuttle for actuating said lever, as set
forth.

37. A loom having a lay a shuttle movable
on the lay a needle mounted on the lay and
adapted to receive the loop cast off from the
shuttle, a rod mounted to slide and earrying
sald needle, a projecting lug on said rod, a
spring normally helding the rod with the nee-
dle 1in active position, a lever adapted to en-
gage sald lug to move the rod against the ten-
sion of the spring, a spring-catch for locking
the rod in said position, a lever adapted to en-
gage and move the spring-cateh to release the
rod, means controlled by the shuttle for actu-
ating the said lever, and means for releasing
the spring-catch from the said lever, as set
forth. |

33. A loom having a lay, a rod mounted to
slide vertically in bearings carried by thelay,
a gulde-hook carried by the rod for guiding
the weft-thread, a shuttle movable on the lay
to take up the weft-thread from said guide-
hook, a spring for normally holding the rod in
the uppermost or inactive position, means for
moving the rod to the lowermost or active po-

S

| sition, a spring-cateh for locking the rod in

the active position, a spring - pressed lever
adapted to engage and move the said cateh to
release the rod, and means controlled by the
shuttle for moving the said lever, as set forth.

39. A loom having a lay, ashuttle movable
on the lay, a needle mounted to slide on the

| lay and adapted Lo receive the loop cast off

from the shuttle, means for moving the needle
into an inactive position, means for moving
the needle into an active position, adeviece for
locking the needle in an inactive position, a
lever for releasing said locking device, and a
spring-pressed lever fulcrumed on the race-
way and controlled by the shuttle, the said le-
ver being adapted when actuated, to impart
aswingingmotiontothe first-mentioned lever,
as set forth.

40, Aloom havingalayprovided with ashut-
tle raceway, a guide for guiding the thread,
a shuttle for taking up the thread from the
ruide, means for engaging the thread with
the shuttle and disengaging it therefrom, a
needle for engaging and disengaging the
thread cast off from the shuttle, a lever pro-
jecting into the raceway, and adapted to be
engaged by the shuttle to swing the lever out-
ward, mechanism actuated by the said lever
for controlling the guide, a spring-pressed le-

- ver fulerumed on the raceway and resting at

one end on the first-mentioned lever, and
mechanism actuated from said spring-pressed
lever for controlling the needle, as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

ERNEST VAHLE.

Withesses:
JULITS YVOLCKHAUSEN,
(CHRIST KLASSEN.
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