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UNITED STATES PATENT OFFICE. 

ERNEST WAIILE, OF WEST HOBOKEN, NEW JERSEY. 

LOOM. 

3PicCIFICATION forming part of Letters Paterut No. 744,442, dated November 17, 1903. 
Application filed January 6, 1902, Serial No, 88,592. (No model, 

o (t.77, Tejo, fin, it in?ur concern.“ 
Be it known that I, ERNEST WAHLE, a citizen 

of the United States, and a resident of West 
IIoboken, in the county of Iudson and State 
of New Jersey, have invented a new and In 
proved Loom, of which the following is a full, 
clear, and exact description. 
The object of the invention is to provide a 

new and improved loom for weaving all kinds 
of textile fabrics and arranged to carry the 
doubled-up weft-thread through the open shed 
ly a spool less shuttle, to produce a fabric hav 
ing double we fit-tlhreads in each pick, the ar 
rangement permitting the production of plain 
goods as well as figured goods with the aid of 
a jac{uard. 
The invention consists of novel features 

and parts and combinations of the same, as 
will be more fully described hereinafter and 
then pointed out in the claims. 
A practical embodiment of the invention is 

represented in the accompanying drawings, 
forming a part of this specification, in which 
sinni ar characters of reference indicate cor 
responding parts in all of the views. 

l'igure lis a longitudinal sectionalside elle 
vation of the improvement, showing the lay in 
a beating-in position and the picker mechan 
ism omitted. Fig. 2 is a transverse section of 
the same on the line 22 of Fig. 1. Fig. 3 is 
a sectional plan view of the same on the line 
33 of Fig. 1. Fig. 4 is a like view of the same, 
showing the parts in a different position. 
Fig. 5 is an enlarged sectional side elevation 
of the lay and parts carried thereon. Fig. 5 
is a similar view of the same, on a reduced 
scale, with parts in a different position. Fig. 
{j is an enlarged sectional plan view of the 
shuttle, the shuttle-race, and the mechanisin 
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, showing parts thereof in a differ 
ent position. Fig. 8 is an enlarged rear sec 
tional elevation of the weft-thread spool of 
the holding and releasing device for the weft 
thread and adjacent parts. Fig. 9 is a side 
elevation of the actuating device for the weft 
thread guide when weaving plain goods. Fig. 
1() is an enlarged front elevation of one of the 
looks for guiding the weft-thread to the open 
shed. Fig. 11 is a plan view of the same. 

Fig. 12 is an einlarged perspective View Uf tle 
fabric, showing the open shed, the weft-thread 
in position therein and looped onto the needle. 
Fig. 13 is alongitudinal sectional elevation of 
the Weave. 

In the fabric. A to be woven by the loom warp 
threads A" are bound in by doubled-up weft 
threads A* and Aalternately passed from oppo 
site sides of the loom through 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 A, lo 
cated on the right-hand side of the machine, 
and then during the next pick the clou'led-up 
weft-thread A is passed from the left to the 
right through the open shed from a spool A, 
located on tle left-hand Side of the machine, 
(see Fig. 2,) the ends of the weft-threads being 
held in the selvage of the fabric, as indicated 
in Fig. 12. In order to weave the fabric, it is 
at least necessary that two weft - threads A 
and A from separate spools A and Abe em 
ployed; but the number of spools and weft 
threads for each side of the loom may be in 
creased, especially when it is desired to Weave 
figured goods. As shown in Fig. 2, two spools 
A and two spools A are provided for each 
side, and each of these spools carries a differ 
ently-colored weft-thread to allow of weaving 
figured goods according to a predetermined 
pattern, and in this case a jacquard is re 
quired to bring the desired We?t-threads into 
action. In case plain goods are woven the 
weft-threads A and A are alike in color, and 
in this case the jacquard can be dispensed 
with; but instead of the jacquard the device 
shown in Fig. 9 is employed to bring the weft 
threads AA for successive picks alternately 
into active positions. The loom for Weaving 
this fabric is arranged as follows: 
On the frame B are arranged the usual 

beams IB and B° for the fabric A andl warp 
threads A, als plainly indicated ill Fig. 1, anl 
in the said fraine B is journaled the natil or 
crank shaft C, having crank -arns C", con 
nected by pitman C with the lay 1), full 
crumed at I)" in the frame B and provided 
with the usual reed ID for beating in succes- Ioo 
sively the doubled-up weft - threatls A' A'. 
The warp - threads A are held in the usual 
heddles E, and the dloubled-up warp-tlh reals 
A are carriedl alternately through the oper 
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shed by a spoolless shuttle F, mounted to 
truvel frol one sluttle-race II ) * to the other 
shuttle-race ) and back again, the shuttle 
being propelled from one shuttle-race to the 
other by a suitable picker mechanism. (Not 
shown.) The shuttle - races ) and I)" are 
integral parts of the lay I), and consequently 
move witl the sanne as the latter swings for 
wat rol andl backward w llen tille loom is in al 
tion. The shuttle F is pointed at its ends in 
the usual manner and is pro vided in its front 
side with a retaining device for engaging the 
loops A" of the loubled-up weft-threads. A 
A to alternately carry the same through the 
open shed. This retaining device consists, 
essentially, of a lug or button F, mounted to 
slide transversely in the shuttle-body, the lug 
when in an outermost position being : lapted 
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 corresponding shuttle 
race Dºor I). In order to move this lug Fº 
transversely in the shuttle F, I provide the 
following device, special reference being had 
to Figs. 6 and 7. The inner end of the lug F 
is engaged by the inner ends of lever's F and 
F, extending lengthwise in the shuttle F and 
in opposite directions from the lug IF'', the 
said levers being provided near their fulcrum 
ends with projections Fºº F'”, of which the pro 
jection F is adaptel to engage a spring ), 
arranged it the f?r ont of the shuttle-race I' )*, 
and the lug F is adapted to engage a similar 
spring I), but located in the other shuttle 
race D. Now when the shuttle F passes into 
the shuttle - race D', as indicated in Fig. 3, 
then the projection Fengages the spring ID, 
so that the lever E is swung inward, and in 
(loing so moves the lug l' likewise inward to 
cast off the loop A" of the weft-threat A*. In 
a like mannel when the shittle F noves into 
the shuttle-race I) then the projection F en 
gages the Spring l) in the said shuttle - lace 
antl causes a like inward movement of tle 
lug F to cast of the loop A" of the weft 
thread A*. When the projections F", and F* 
are not in engagement, with their correspond 
ing spring Dº, the the lig F" is held in a 
Outermost position by a spring F" pressing 
against the inner end of the lug F, as will be 
readily understood by reference to Figs. 
and 7. 

In order to prevent the loop A" from acci 
dentally sliding off the lug F, I provide the 
retaining-a'nas G and (G", fulcruined in a l'e- 
cess in the front end of the lug F, (see Figs. 
5, 6, and 7,) and the said arms are normally 
pressed into an outer most retaining position 
by a spring Gº, so as to holl the loop A" on tilne 
lug F'. The inner en dls (Gº of the arms G (G- 
are adapted to be pressed it part by the pointed 
end of a pin G', rigidly secured in the easing 
F, in which the lug F slides, so that when 
the lug moves into a rearInnost position, as 
previously explained and shown in Fig. 6, 
then the inner ends G* of the arms G. ('Into ve 
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in contact with the pin G', and are thereby 
spread apart to draw the free ends of the 
alºns GG into an innerinost position–that 
is, in the recess in the lug F-to allow the 
loop A" to readlily slide of at the time the lug 
F" moves rearward. As sool) is the lug noves 
outward and engages the next loop A" then 
the arms G Gº nove again into an active po 
sition, as shown in Fig. 7, to hold the loop A" 
against accidental displacement from the 
lug F". 

II order to loring tle active weft-threal A* 
or A* in and out of position at Cach end of the 
open shed for the lug F to take holl of the 
loop. A", I provide guide-hooks III and mech 
anism for actuating the same, each guide-hook 
lf II" operating in conjunction with corre 
sponding weeft - tlh real lolling and releasing 
device I, located in mediately albove the cor 
responding spool A A and above which 
device I is arranged a spring - eye J, from 
which passes the corresponding weft - threatl 
A or A* to an eye I)" or I), held on the top 
rail of the lay I). The mechanisms for bear 
ing the guide - hooks are simply duplicates 
one of the other, and the several holding and 
releasing devices I are alike in construction, 
also the eyes J and ) and D", so that it suf 
fices to describe one (of eaclu di uplicat e de vice 
in detail. 

Each of the guile-hooks li II is provided 
with a slank I, from the upper end of which 
extends longitudinally the horizontal an in ll', 
terminating in a hook proper, l', as plainly 
indicated in Figs. 5, 1 (), and ll, the hook ll 
being adapted to engage the corresponding 
weft-thread A* or A below the eye ) at the 
time the lay ID is in a rearmost positio. Tilne 
shank II of the hook is fastened ly a Set 
screw li in the upper end of a rod K, 
mounted to slide vertically in Suitable bear'- 
ings K" and K*, formed on a bracket lX*, 
bolted or otherwise fastened to the under side 
of the lay D, as plainly inicated in Fig. 5. 
A spring K* is coiled on the rod IX and rests 
with its lower end- on the bearing IX º and 
presses with the upper end against a collar 
K, normally resting against the under side 
of the bearing lX'. The rotl lÝ, and with it 
the guide-hook II or l', is drawn downward 
into an active position by the action of the 
jacquard I, andl in ordet' lo do this tilne lower 
e nel of each rol IX is conce “ted with one el 
of a rope N, extendling over pulleys N, N, 
N", and N', and connected at its other end 
with the lower end of a hook of the jac 
quard I, the said hook leing a lated to be 
lifted periodically by the lever L' and to draw 
the rod K downward against the tension of 
its spring K* and until the spring-catch () 
snaps off over the top of the collar lx, so as 
to lock the rod K temporarily against a re 
turn or upward movement. On each hook I. 
of the jacquard is arranged a wedge L”, (see 
Fig. 2.) adapted to engage a projection L' On 
the frame of the jactuarl, so that when the 
hook L' is elevated into all tippet'Dost posi 
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tion by the lever L* then the said wedge L. 
presses the hook L' to one side to disengage 
the upper end of the hook from the lever L°. 
As soon as this takes place the hook L' drops 
back to a lowermost position and a spring. Nº 
on each rope N draws the latter back, it be 
ing understood that the spring N was exert 
ing a pull on the rope N by the lifting of the 
hook L". The Catch O holds the rod K in a 
lowerinost position during the time the lay 
I) is in a rearmost position, so that the hook 

holds the corresponding weft-thread A' 
A in the path of the shuttle to allow the lug 
F thereof to engage the corresponding loop 
A" to allow of drawing the doubled-up weft 
thread through the open shel from one side 
to the other. (See Fig. 5.) The catch O is 
released by the shuttle entering the opposite 
shuttle-race, so that the spring IX* forces the 
rod ls back to a normal upper most position, 
thereby releasing the corresponding weft 
thread A' or A* for the time being. 

In order to withdraw the catch () from the 
collar K, I provide the following device: The 
catch () is mounted to slide in the bracket K. 
(see Fig. 5) and is pressed on by a spring ()' 
to normally hold the catch in an ottermost 
position for engagement with the collar lx * 
when the rod lK is Innoved down varl. On the 
inner end of the catch () is arranged a head 
O, containing a spring - pressed catch (), 
adapted to be elngaged by Ole end of a lever 
O, fulcrumed on the bracket IS and pressed 
on by a spring (). The lower end of the lever 
O' is adapted to be engaged by an arm ()", se 
cured on a transversely-extendling rock-shaft 
O, journaled in suitable bearings on the lay 
), so as to move with the same. On the shaft 
O are secured two upwardly-extending arms 
Oand ()", engaging the rear faces of the level's 
IP and P', fulcrumed at their outer ends 
and P in the rear sides of the raceway's D 
and I)", the said levers extending in slots ar 
ranged in the raceways, so as to project with 
their forward faces into the raceways for the 
shuttle F to swing the levers P and P' out 
ward at the time the shuttle passes into the 
corresponding raceway I) or ). As pre 
viously stated, the rod K is locked by the 
catch () in a lowermost position during the 
time the shuttle passes through the open shed, 
so that the hook I properly guides the cor 
responding weft-thread A or A* to the open 
shed, and as soon as the shuttle enters the 
raceway ID or ) then it brings the corre 
sponding lever P or P outward, and thereby 
gives a swinging motion to the arm O to rock 
the shaft (), which by the arm O' imparts a 
swinging motion to the lever (), and as the 
latter engages the spring-catch ()' it is evident 
that the catch () is caused to slide l'earward 
out of engagement with the collar K to re 
lease the rod IX, Assoon as this 1akes place 
the spring K" immediately forces the rod IX 
upward, so that the hook II disengages the 
corresponding weft-thread A or A. The 

weft-thread A* or A is thus released previous 
to the lay beating in the we?t-thread. 
From the foregoing it will be seen that the 

shuttle when entering the raceways l) and 
) controls the releasing of the Weft-threads 
ly the hooks l'. The shuttle Falso controls 
the needles () and (Q', employed for engaging 
the loop A" of the weft-threads A and A at 
the time the loops are cast off from the lug F 
of the shuttle F-that is, at the time the shuttle 
passes into the corresponding raceway T) or 
I). The needles Qand () extend longitudi 
nally adjacent to the edges of the weave, as 
plainly indicated in Figs, 3 and 4. The needles 
() () move bodily with the lay D and have a 
longitudinal movement to bring the needles 
into a forward position for receiving the loop 
A" as soon as the shuttle has left the open 
shed and passes into the corresponding race 
way I) or I)'. As soon as the doubled-up 
weft-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 can return 
to the other side of the loon during the next 
pick. 
The nechanisms for operating the needles 

are arranged as follows, special reference be 
ing had to lFigs. 3, 4, and (i: The meedles () 
and () are secured on the rods (2° and Q, 
noulted to slide longitudinally in the cas 
ings R R', attached by brackets R* to the 
raceways I) I)', and each of the said rods () is 
pressed on by a spring Q and normally holds 
the corresponding needle () or Q in a forward 
position. On the rods Q and Q are secured 
or formed lugs Q and Q", extending through 
slits R* in the casings R l', and the said lugs 
are adapted to be engaged by spring-catches 
Sº cel dl il the front endls of the los vers S S' full 
crumed on the casings R R', respectively, each 
level SS' being pressed on by a spring Sto 
normally lold the lever S or S' in such posi 
tion that the spring-catch S, engaging the 
corresponding lug Qº, is in a normal forward 
position. The ends of the levers S S are 
adapted to bear against stops S' S, held ad 
justably in the frame B and adapted to be 
secured therein by set-screws S" to allow of 
properly adjusting the stops SS. It will be 
seen that when the needle () or () is in a for 
warl position andl engages the loop A" and 
the lay swings rearward then the lever S or 
S' firmly moves in contact with the corre 
sponding stop SS, so as to impart a swing 
ing motion to the lever and cause the catch 
S° to draw the lug Q or Q", and with it the 
rod (2° or Q and needle () or (), in a rear 
Ward direction for the corresponding needle 
() or (2' to disengage the loop A". At the 
time this takes place the lay has reached 
almost an innermost position, and when the 
lay moves into a final rearward position then 
the catch Sº slides off the corresponding lug 
() or ()"; but at this time a catch () has moved 
in engagement with a collar () on the corre 
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sponding rod () or (, so as to lhold the latter 
in a rearinost position against the tension () { 
the corresponding spring ()'. 
The catches (above referred to are spring 

pressed and mounted to slide in bearings at 
tached to the casing R or R' and are provided 
with spring-catches ()", which move bodily 
there with, of which the spring-catch Q" on 
tle casing R is adapted to be engaged by a 
le ver T. and a similar lever T is adapted to 
engage the spring-catch ("ol the casing R, 
to withdraw the spring-catches () from the 
collars Q and allow the spring () to move 
the rols () and () outward for the needles 
Q and (2 to engage the next loop A". Now 
this releasing of the rods () and (ly the 
spring-catches () is controlled by the shuttle 
F entering the corresponding raceway I) or 
l)', and for this purpose the levers T and T 
are adapted to be engaged by levers TT, 
fulcrumed on the raceway's D* I) and car 
rying buttons T and T, resting on the levers 
IP and I", previously described. Each of the 
levers Tand Tºis provided with a notch l", 
and each lever T is pressed on loy a spring 
T. A pivoted arm T, pressed on by a spring 
T', engages the corresponding lever T (or T) 
for the purpose hereinafter described. The 
lever T (or T) must disengage the catch (2 
after the catch () has released the collar (2 
to allow the catch () to move immediately 
back to its position shown in Fig. 3. As the 
lever T* (loes not allow a return mov ('?n (111, 
of the lever 'T als long us the shuttle is in the 
raceway it is necessary to open the catch (' 
to release the catch () from the lever T, an l 
this is done by the spring-arin T. When the 
catch () is moved by the lever T, the spring 
arin T loves with the lever T, and the love 
ment of said arm on its pivot causes the free 
end of the arn to push the catch ()' out of 
engagement with the lever T as soon as the 
collar ( QF is releasedl. The catch (Q now noves 
to the position shown in Fig. 3, while the 
lever T and its arm T remain in the position 
into which the lever was moved by the lever 
Tº. Wilhem the le ver Tºis released, the the 
spring-arm T returns the lever T (or T) to 
position to engage the catch ()". It is under 
stood that during the time the shuttle passes 
through the open shed the corresponding 
needle () or () is in a rearmost position--that 
is, out of the path of the shuttle-and the 
corresponding cut('l? (Qºf then engages tle (ºol 
lar' (Q°, While the lever 'T° or 'T`° eng:ages tlhe 
notch T in the corresponding level T or T. 
As soon as the shuttle passes into the race 
way I) or I) and presses the lever 1 or P. 
out ward, as before explained, then the COt'- 
responding lever T ol' T is caused to swing, 
thereby moving the end of said lever out of 
the notch Tand in parting a swinging motion 
to the lever l or 'I' to draw the catch out of 
engagement with the corresponding collar (2 
and allow the spring (Q" to nove tlh 'e 'old (Q* 
or Q forward for the corresponding needle (2 
or (to receive the loop A", which is east of the 
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shuttle F on the withdrawal of the lug F". The 
needle (2 or (2 now holds the loop A" during 
the forward or beating-in stroke of the lay 1), 
and when the Ray I) returns on the next stroke 
the needle Q or () is withdrawn by the action 
of the lever S or S', as above explained, so 
that the needle is again out of the path of the 
shuttle for the latter to pass through the open 
shed at the next pick. 
The holder for each weft-thread A ( )" A is 

al' ranged as follows, special reference being 
had to Figs. 1 and S: The weft-thread A or 
A after leaving the corresponding spool A 
or Aº passes forwardly through eyes I" Iº, lo 
cated one above the other and held in a frame 
I, secured to a bracket l', attached to the 
main frame 3. A spring 1 is secured in the 
frame I and is curved to press one side of the 
weft-thread against the side of the frame I 
to clan the thread in position for the time 
being. The free end of spring I is pivot 
ally connected by link Iºwith a bell-crank le 
ver I" and adapted to be engaged by a rod I", 
carrying a friction-roller I in contact with the 
locripheral surface of a can U, secured on 
the cam-sha?t U of the loom. Now by the 
arrangement described the weft-thread A' or 
A is periodically clamped and held in posi 
tion by the spring ' and is periodically re 
leased at the time the cam l'imparts a slid 
ing motion to the rod I' to swing the bel 
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 3, carried on the bracket 3, and then 
the thread passes through the eye?, 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 a overhead 
support B, as indicated in Fig. 1. A spring 
J is coiled on the rod J to normally hold the 
eye J in an uppermost position, the spring 
permitting, however, the eye. I to slide clown 
ward on its rods, or J when a pull is ex 
eited on the thread by the shuttle passing 
from one side of the loon to the other. This 
is at the time the We?t-thread is laid lotille 
in the open shed. Now as soon as the pres 
sure on the weft-thread is released the eye J 
is drawn forward by its spring J to take up 
any slack that is in that portion of the weft 
thread extending from the eye.J through the 
open shed and to the end secured in the sel 
vage of tilne fullbric. It is understood tlat, 
when the shuttle goes through the open shed 
the eye. is drawn downward against the ten 
sion of its spring J, but during this time the 
thread is held by the spring I in the frame I 
to prevent unwinding of the weft-thread from 
its spool A' or A. When the shuttle has 
passed through the open shed and the loop 
A has been cast off from the lug F and the 
corresponding Leedle Q and Q has moved in 
position to receive the loop, then there is 
some slack i tle weft-thread, and this slack 
is immediately taken up by the spring J pull 
ing the eye.J., so that the loop A" engages the 
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needle Q or Q" very firmly. Immediately after 
this the hook II* disengages the we?t-threatl, 
and consequently the latter again becomes 
slack, and this slack is also taken up by the 
further upward in ovement of the eye J 
caused by the spring J. As soon as the lay 
starts to go back after having beaten in the 
weft-thread then the spring I is moved out 
of engagement with the warp-thread, and now 
the eye J moves into a final uppermost posi 
tion by the action of the spring J, and in do 
ing so un winds a portion of the weft-thread 
from the spool A" or Aº. The amount un 
wound fron 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 champs the thread in position in the 
frame I to prevent unwindling of the thread 
during the time the shuttle lays the doubled 
up weft-thread in the open shed. 
The operation is as follows: When the lay 

is in a rearmost position, as illustrated in 
Fig. 4, and the shuttle F has passed through 
the open shed from the shuttle-race D into the 
shuttle-race I)" and cast off the loop A, then 
the needle (2' engages and holds this loop, so 
that the doubled-up weft-thread extends in 
the open shed and can now be beaten in on 
Inoving 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 A8 and 
holds the same across the open shed at the 
left-hand side in such a manner that when 
the shuttle moves from the shuttle-race D' 
through the open shed then its lug F" en 
gages the weft-thread A* to form the loop A 
and to carry the now doubled-up weft-thread 
through the open shed, and when the shuttle 
moves into the shuttle-race D the lever P is 
act lated to cause the needle Q to move into 
an active position, so as to receive the loop 
A" as soon as the same is cast off from the 
lug F. Thus the weft-thread Aºis doubled 
up in the open shed and is low beaten 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 
Q 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 
right to the left carries the weft-thread along 
to again lay the doubled-up weft-thread in 
the open shed. The above-described opera 
tion is then repeated. 

It is understood that the several devices op 
(rate in unison to produce the desired result, 
It is further understood that whatever weft 
thread A' or A* is called for in the pattern is 
illoved into an active position by the corre 
sponding hook II or H from a card of the 
jacquard. When it is desired to weave plain 

S 
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goods, then the device shown in Fig. 9 is em 
ployedl—that is, a single look ' [ «or II" is only 
used, and each hook is drawn lownward by 
a can l', held on the cam-shaft, U and en 
gaging a lever V, connected 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 to 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 un tumber of werft-threads can 

be employed on each side of the machine and 
interwoven with the warp, it is evident that 
any desired pattern can 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 (levice being moulted to slide trans 
versely in the shuttle-body, and provided with 
fulcrumed airns, as set forth. 

2. A loom having a spool less shuttle, a re 
taining device for carrying a doubled-up weft 
thread through the open shed one end of the 
weft-thread being held in the selvage of the 
weave, the said retaining device comprising 
a lug or button mounted to slide 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 loon having 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 device comprising a lug mount 
ed to slide and retaining-arms fulcrumed on 
the lug, asset forth. 

4. A loom having a spool less 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 fixed 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 weft 
thread as soon as the loop is cast off from the 
shuttle, and means controlled by the shuttle 
for moving the needle in position, as set forth. 

5. A loom having a lay provided with a recd 
and shuttle-races, a spoolless shuttle mount 
ed to travel in the shuttle-races and through 
the open shed, and a retaining device on the 
shuttle to engage the loop of the doubled-up 
we?t-thread to carry the latter through the 
open shed, the said retaining device compris 
ing a movable button or lug carried by the 
slhuttle and provided with retaining-arms aus 
set fortlh. 
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fi. A loom having a lay provided with a recol 
and shuttle-races, a spooless shuttle moult - 
edl to travel in the shuttle-races a nl 1 ll rougeln 
the open shed, a retailing device on 11 shut 
tle to engage the loop of the doubled-up we?t 
til real to carry the latter through the open 
shed, the said retaining levice being providel 
with fulcrumed retaining-arms, one end of the 
doubled - up weft-thread being fixel in the 
elgo of the weavo, and means on the lay anl 
moving with the same, for guiding the weft 
thread to the retainer, as the sluttle advatices 
and moves to the open shed, as set forth. 

7. A loom having a spool less shuttle and 
means on the shuttle for engaging the loop of 
the doubled-up weft-thread to carry the lat 
ter through the open shed, one end of the 
doubled-up weft - thread being fixed in the 
edge of the weave, means externally of the 
shed for guiding the weft-thread to the shut 
tle, a needle for engaging the loop of the dou 
bled - up we?t - threal as soon as the loop is 
cast off from the shuttle, the needle extend 
ing lengthwise of the weitve, and means coln 
trolled by the shuttle for moving the needle 
in position after the shuttle has passed 
through the shed, as set forth. 

S. A loom having a lay provided with a reed 
and shuttle-races, a spool less shuttle mount 
ed to travel in the said shuttle - races and 
through the open shed, a retainer mounted to 
slide in the shuttle and it lapted to project 
therefrom to engage the loop of the doubled 
up weft-thread to carry the latter through the 
open shed, the said retaine' being provided 
with fulcrumed retaining - arms, and means 
for moving said retainer inward to release the 
loop as soon as the slutt le has passed througlh 
the shed, as set foirth. 

9. A loom having a lay provided with a reed 
and shuttle - races, a spool less shuttle mov 
able in the shuttle-races and through the open 
shed, a retaine' on the said shuttle for receiv 
ing the loop of the «doubled-up weft-thread, 
guide-hooks on the lay fol' guiding the cor 
responding weft-thread to the retainer, a nee 
dle on each side of the loom for engaging and 
disengaging the loop cast of from the re 
tainer, means for actuating the said needles 
and controlled by the said shuttle, and means 
controlled by the shuttle for actuating the 
Said guide-hooks, als set forth. 

10. A loom having a lay, a spool less shuttle 
having a loop-retainer, guide-hooks on the 
lay for guiding the weft-threatls to the loop 
retainer holding and releasing device for pe 
riodically holding and releasing the weft 
threads, an unwinding device for un windling 
each weft-thread from its spool ut the time 
the said holding and releasing device releases 
its weft - thread, the said un winding device 
being intermediate the said holder and the 
said guide - hooks, and comprising an eye 
through which the thread passes, rods on 
which the eye is hnou Intel to slidle vertically, 
and a spring for normally holding the eye in 

a - 

an uppermost position, and means for act from the sail eye to the shuttle, the 
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ating the holding device in laison with the 
movement of the lay, as set forth. 

ll. A loom having a lay, a spool less shuttle 
la ving a loop- retainer, glide-hooks on the 
lay for guiding the weft-threads to the loop 
'etainer holding and releasing levice for pc 
iodically holding and releasing the we?t 
threads, an unwinding device for unwinding 
each weft-thread from its spool at the time the 
said holding and releasing device releases its 
weft-thread, the said unwinding device being 
intermediate the said holder and the said 
guide-hooks, the said un winding de vice com 
prising an eye mounted to slide and through 
which passes the weft-thread, guide-rods for 
the eye to slide in, and a spring for holding 
lhe eye normally in an uppermost position, as 
set fort. 

12. A loom having a lay, a spoolless shuttle 
having a loop-retainer, guide-looks on the lay 
for guiding the weft-threads to the loop-re 
taine' holding and releasing device for peri 
odically holding and releasing the weft 
threads, an unwinding device for unwinding 
each weft-thread from its spool at the time 
the said holding and releasing device releases 
its w eft-thread, the Said unwinding device 
being intermediate the said holder and the 
said guide - hooks, and comprising an eye 
through which the thread passes, rods on 
which the eye is mounted to slide vertically, 
and a spring exerting tension on the eye in 
an upward direction, and means for actuating 
the said guide-hooks, as set forth. 

13. \ loom having a holding and releasing 
dlevice for the weft-thread, means for period 
ically actuating the said device to alternately 
hold and release the We?t - thread, an eye 
through which passes the we?t - thi'ead from 
the holding 3 ind releasing device, rods on 
which the eye is mounted to slide vertically, 
a spring exerting tension on the eye, and a 
guide-hook for guiding the weft-threal, from 
the said eye to the shuttle, as set forth. 

14. A loot) having a holding and releasing 
device for the weft-thread, means fol’ period 
ically actuating the said device to alternately 
hold and release the weft - thread, a spring 
pressed eye through which passes the weft 
tl read from the holding and releasing device, 
rols on which the said eye has vertical guided 
in ovement, a guide-hook for guiding the weft 
thread from the said eye to the shuttle, and 
means for imparting movement, to the said 
guitle-hook to engage the weft-thread and 
bring the same in proper position at the en 
trance to the open shed for the shuttle to 
tuke holl of the weft-thread, as set, foirth. 

15. A loom having a holding and releasing 
device for the weft-thread, in eans for criol 
ically actuating the said le vice to alternately 
hold and release the weft - threatl, a spring 
pressed eye through which passes the weft 
thread from the holding and releasing levice, 
rods on which the eye is mounted to slide 
antil a guide-hook for guiding the we?t-thread 
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guide-hook being movable on the lay and ar 
ranged to bodily move with the same, as set 
forth. 

16. A loom having a holding and releasing 
dlevice for the weft-thread, means for period 
ically actuating the said levice to alternately 
hold and release the We?t - thread, a spring 
pressed eye mounted to sile and through 
which passes the we?t-thread from the hold 
ing and releasing de vice, a guide - look for 
guiding the we?t-thread from the said 'y ( t ) 
the shuttle, tle said guide-hook being Inov 
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 locking means and "on 
trolled by the shuttle, as seet l'orth. 

17. A loom having a spool less shuttle, a 
retaining device on said shuttle adapted to 
engage alternately loops on weft-threads al 
ranged on opposite sides of the open shed, the 
said retaining device being 'ovided with full 
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. 

ls. A loom having a spool less slittle : 
retaining device on said shuttle adapted to 
engage alternately loops on weft-threads ar 
ranged on opposite sic des of the open shel, the 
said retaining device being provided with full 
(eru med retaining-arms, means for bringing 
the weft-threads in front, for alternately en 
gaging the retaining device with the weft 
threads and means for casting the loops of the 
retaining device after the shuttle has passed 
through the open shed, as set forth. 

19. A loom having a spool less shuttle, a 
retaining device on sail shuttle and adapted 
to engage alternately loops on we?t - threads 
arranged on opposite sides of the open shed, 
the said retaining device being provided with 
retaining-arms, means for bringing the we?t 
threads in front for alternately engaging the 
retaining device with the weft-threads, means 
for casting the loops off the retaining device 
after the shuttle has passed through the open 
shed, and needles at the end of the open shed 
and adapted to receive the loops cast off from 
the retaining device, as set forth. 

20. A loom having a spool less shuttle, a 
retaining device 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 
we?t-threads in front for alternately engaging 
the retaining device with the weft - threads, 
means for casting the loops off the retaining 
device after the shuttle has passed through 
the open shed, needles at the end of the open 
shed and adapted to receive the loops cast off 
from the retaining device, and means for mov 
ing the needles in and out of the path of the 
shuttle, as set forth. 
2. A loon having a spool less shuttle pro 

vided with a retaining device adapted to en 
gage alternately loops on weft- threads ar 
ranged on opposite sides of the open shed, 
means for bringing the weft-threads in front 

with the woft-threads, means for casting the 
loops of the retaining device after the shuttle 
has passed through the open shed, needles at 
the end of the oleil shed andl adapted to re 
(eive the loos cast off from the retaining de 
vice, and means for moving the needles in and 
out of the path of the shuttle, the said means 
being controlled by the shuttle, as set forth. 

22. A loom having a lay, rods mounted to 
slide vertically in bearings carried by the lay, 
all guide-hooks carried by the rods and lo 
cated at the ends of the open shed to alter 
nately carry a weft-thread across the open 
slhed, means for moving the rods to carry the 
guido - hooks into an active position, and 
means for locking the rods in this position, 
as set forth. 

23. A lool having a lay, rods mounted to 
slide vertically in bearings carried by the lay, 
guide-hooks carried by the rods and located 
at the ends of the open shed to alternately 
carry a Weft-thread across the open shed, and 
: shuttle lovable on the lay und through the 
open shed to alternately take up the weft 
threads held across the ends of the open shed 
by the sail guide-lhooks, means for moving 
the rodls to carry tilne guide-hooks into an ac 
tive position, means for locking the rods in 
this position, means controlled by the shuttle 
for releasing 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 sliding 
movement thereon, the guide-hooks being lo 
cated at the ends of the open shed to alter 
mately carry a weft-thread across the open 
shed, a slittle nov.ble on the lay and 
through the open shed to alternately take up 
tle 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 in 
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, l'ods mounted to 
slide the 'coln, needles secured to said rods 
and located at the endls of the opem shed to 
alternately receive loops from weft-threads 
passing through the shed alternately from op 
posite sides, springs pressing on said rods to 
normally hold the needles in an active posi 
tion, levers for moving said rods against the 
tension of their springs, devices for locking 
the rods in the inactive position of the nee 
dles, level's adapted to engage said devices 
to inove the same to release the rods, mech 
anism controlled by the movement of the 
shuttle for actuating the said levers and 

i means for disengaging the said dle vices andl 

for alternately engaging the retaining device 
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levers immediately after the rods are released 
to permit the said devices to return to lock - 
i ng position, its set forth. 

25. A loom having a lay and needles no int 
ed to slide thereon and located at the ends of 
the open shed to alternately receive loops 
from Weft-threads passel through the shel 
alternately frol) opposite sides, a shuttle 
novable on the lay and through the oper 
shed to alternately cast of the loops of the 
weft-threads for engagement, ly the said 
needles, le vers for moving the need les into 
an inactive position, spring-pressed catches 
mounted to slide and adapted to look the 
needles in an inactive position, spring devices 
carried by the said catches and adapted to be 
engaged to move the sail catches against the 
tension of their springs, and mechanism con 
trolled by the shuttle and adapted to engage 
said spring devices to move the catches, as 
set forth. 

27. A loom having a lay, ros mont el to 
Slide thereon, needles carried by said rols 
and located at the ends of the open shed to 
alternately receive loops from weft-threatls 
1passed through the shed alternately from op 
posite sides, a shuttle movable on the lay and 
through the open shed to alternately cast off 
the loops of the Weft-threads for engagement 
by the said needles, spring - pressed levers 
provided with spring - catches for engaging 
and moving the rods to carry the needles into 
an inactive rearward position, adjustalle 
stops against, which the ends of said lev (I's 
tre adapted to bear, springs for moving tilne 
'Ods to ear'y tlhe needles forwarl into a] a(- 
tive positio, and spring-catches controllel 
by the said shuttle for locking the needles in 
an inactive position, as set forth. 

2S. A loom having a lay and needles mount 
Cd tO slide tillereon and located at tille en«ls of 
1 he open shed to alternately receive loops 
from weft-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 
weft-threads for engagement by the said 
needles, springs for forcing the needles it to 
an active position, level's for moving the 
needles rearward against the tension of their 
springs, locking devices for holding the 
needles in their rearward positions, and 
means controlled by the said shuttle for un 
locking the locking devices, as set forth. 

29. A looln provided with a lay having shut 
tle-races, a spoolless shuttle adapted to pass 
alternately into the said shuttle - races, a 
spring - pressed lug slidable transversely in 
the shuttle, level's extending lengthwise in 
the shuttle and fulcrumed at one end, the 
inner or free ends of said levers engaging the 
inner end of the lug, projections on the levers 
lear their fulcrum ends, and means in the 
Shuttle-races for engaging the said proje(!- 
tions, as set forth. 

30. A loom provided with a lay having shut 
tle-races, a spoolless shuttle adapted to pass 
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alternately into the said shuttle - races, a 
spring - pressedi lug slidable in the shuttle, 
leans in the sul titl» (i slutte – rices for 
pressing the lug rearward against its spring, 
anel retaining-arms on the said lug, adapted 
to open on the rearward movement to release 
the loop from the lug, as set forth. 

31. Aloon provided with a lay having shut 
tle-races, a spool less shuttle adapted to pass 
alternately int () the sai«l Shuttlº – races, a 
spring-pressed lug slidalle in the shuttle, a 
in eans in the shuttle and shuttle - races fol' 
pressing the lug rearward against the spring, 
the said means consisting of levers fulcrumed 
in the shuttle and engaging the lug and 
strings in the shuttle-races for engaging the 
le vers, asset fortlh. 

32. A loom provided with a lay having shut 
tie-races, a spool less shuttle adapted to pass 
alternately into the said shuttle - races, a 
Spring - pressel lug slidable in the shuttle, 
means in the shuttle and shuttle-races for 
pressing the lug rearward against its spring, 
retailling - arms on the said lig, adapted to 
open on the real ward movement to release 
the loop from the lug, and a fixed pin in the 
shuttle for engaging tile sail arms to open the 
sance, as Sct forth. 

33. A looln having a lay, a rod mounted to 
slide vertically in bearings callied by the lay, 
a guide-hook carried by the rod for guiding 
the weft-thread, a shuttle inovable on the lay 
to take up the weft-thread from said guide 
hook, means for normally holding the rod in 
the uppermost or inactive position, means for 
moving the rod to the lowermost or active po 
sition, means for locking the rod in the active 
position, and means controlled by the shuttle 
for releasing the rod, as set forth. 

34. A loom having a lay, a shuttle Inovable 
on the lay, a needle mounted on the lay and 
adapted to receive the loop cast off from the 
sluttle, a rod carrying sail needle, a casing 
in which the rol slides, a lug on said rod and ex 
tending through a slot in the casing, a spring 
engaging said rot to normally hold the needle 
in active position, a lever futlerunned on the 
casing and having a spring-catch at One end 
adapted to engage said lug to move said rod 
against 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 lear, means for locking the rod to hold the 
needle in the inactive position and means con 
trolled by the shuttle for moving the locking 
device to release the said rod, as set forth. 

35. Aloon lawing a holding and releasing 
device, comprising a support for the spool, a 
frame connected with said support, eyes lo 
cated Oile above the other in said fame 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 
sile of the frame, means for moving said 
spring to periodically clamp and release the 
thread, a spring-controlled device mounted to 
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 
weft-thread to the retaining device, a needle 
for engaging and disengaging the weft-thread 
cast off from the retaining device, a 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-catch 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 carrying 
said needle, a projecting lug on said rod, a 
spring normally holding the rod witlu tle mee 
tlle in active position, a lever adapted to en 
gage said 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-catch 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. 

38. A loom having a lay, a rod mounted to 
slide vertically in bearings carried by the lay, 
a guide-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 

9 

sition, a spring-catch for locking the rod in 
the active position, a spring - pressed lever 
adapted to engage and move the said catch to 
release the rod, and means controlled by the 45 
shuttle for moving the said lever, as set forth. 

39. A loom having a lay, a shuttle movable 
on the lay, a needle mounted to slide on the 
lay and adapted to 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, a device 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 saidle 
ver being adapted when actuated, to impart 
a swinging notion to the first-mentioned lever, 
as set forth. 
40. A loom having a lay provided with a shut 

tle raceway, a guide for guiding the thread, 
a shuttle for taking up the thread from the 
guide, means for engaging the thread with 
the shuttle and disengaging it there from, 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 fulcrumed 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 WAIILE. 
Witnesses : 

JULIUS VOLCKHAUSEN, 
CHRIST KLASSEN. 
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