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To all whom it may concern:

Be it known that I, James L. PoALK, a citi-
zen of the United States, residing at the city
of Philadelphia, in the county of Philadelphia

‘and State of Pennsylvania, have invented cer-

tain new and useful Improvements in Looms,
of which the following is a specification.

My invention has relation to a loom for
weaving cloth or similar fabric, and in such
connection it relates to the construction and
arrangements of parts of the loomwhereby a
continuous weft may be woven into the fabric
from a spool or spools located outside the
shuttle of the loom.

The principal object of my invention is to
provide a loom wherein a weft thread or
threads may be woven into the fabric from a
spool or spools not carried by a shuttle, but
connected with the shuttle in such a manner
that the shuttle throws two threads, one op-
peratively and one inoperatively, into the shed
at one pick and brings the inoperative thread
operatively into the shed at the next succeed-
ing pick of said shuttle.

In the carrying out of my invention there
is provided in the loom a new mechanism
whereby the sheds may be formed without the
use of heddles, together with a new means for
beating up the weft and other new mechan-
ism for the successful operation of the loom,
substantially as hereinafter described and
claimed. » .

The nature and scope of my invention will
be more fully understood from the following
description, taken in connection with the ac-
companying drawings, forming parthereof, in
which— - ' ,

Figure 1 is a vertical sectional view of such
parts of the loom embodying main features of

my invention as will clearly illustrate the op--

eration of said loom. Fig. 2 is a side eleva-
tion of the loom, certain parts thereof being
removed. Fig. 3 is a front elevation there-
of, partly sectioned. Fig. 4 is an enlarged
detail view of the means for effecting the ir-
regular picking in the loom. Fig. 5isa face
view of one of the picker-disks of Fig. 4.
Fig. 6 is a transverse sectional view taken on
the'line 6 6 of Fig. 4. Fig. 7is a cross-sec-
tional view of one of the shuttle-boxes. Fig.

8 is an enlarged front elevational view of one

of the regular shuttles, and Figs. 9, 10, 11,

and 12 are diagrammatic views illustrating the
weaving operation.

Referring to the drawings, the warp-threads
are arranged in two series ¢ and b and are
drawn from the warp roll or beam &> The
threads of one series, &, pass over a bar «*and
are then drawn down and pass between clamp-
ing-rolls ¢, arranged above the cloth-beam .
The threads of the other series, b, are passed
down alongside the vertical rods 4’ and then
through the eyes 5°in the lower ends of these
rods and are then passed between the clamp-
ing-rolls ¢°. The rolls«’are carried by an os-
cillating or swinging frame ¢, and thisframe ¢
also carries the shuttle-boxes ¢ and also the
reed d, to be hereinafter more fully described.
The frame ¢ oscillates upon a fulecrum ¢,
which by preference is in alinement with the
eyes 0?, through which the warp-threads b are
passed. The means for oscillating the frame
¢ may be varied. Inthepreferred or simplest
form (shown in Fig. 2 of the drawings) a link
or links ¢® connect the sides of the frame ¢ to
a crank or cranks ¢!, secured to and traveling
with one of the power-shafts ¢’ of the Joom.
When the frame ¢ oscillates, the series @ of
warp-threads swing upon the upper bar «' as
afulerum, whereas the seriesd of warp-threads
swing upon the eyes #* of the vertical rods &',
and there are thus formed two triangular sheds,
as clearly illustrated in Fig. 1. Inasmuch as
the series of warp-threads ¢ swing in an arc
of a larger radius than that in which the warp-
threads ¢ swing, it follows that some take-up
mechanism should be used to keep the threads
@ under proper fension. For this purpose a
frame ¢ is hinged at its front to the loom
above the bar ¢t The threads ¢ pass through
this frame o°, and the weight of the frame o’
serves to maintain the threads ¢ under proper
tension. When the frame ¢ is swung to the
position indicated in full lines in said figure,
then the shed extends to the rightof the medial
line of the loom. When the frame ¢ swings
to the left of the medial line of the loom, then
the shed is formed as indicated in dotted lines
in said figure. In the first instance the warp-
threads @ are in front or to the right of the
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warp-threads &, whereas in the other instance
the warp-threads ¢ are back or to the left of
the warp-threads 6. The formation of these
triangular sheds is an important feature of
my present invention, inasmuch as at the up-
per corner of the shed an inoperative weft-
thread may be received and retained, as and
for the purpose hereinafter set forth, whereas
in the lower corner of the shed the cloth may
be formed and beaten up by the reed d. The
center of the shed is also open to offer an un-
impeded passage-way for the shuttles carry-
ing the weft. The third corner or angle of
the triangle is at 5%, the point on which the
warps b swing. The weft mechanism is de-
signed to throw into the sheds thus formed
one or more continuous weft-threads ¢ and 7,
carried by the spools ¢ and 7/, located, pref-
erably, outside the loom proper. In addition
to the continuous wefts ¢ and 7 provision is also
made for throwing in short wefts ¢ for the pur-
pose and in the manner hereinafter described.
‘With respect tothe regular weftsecand # drawn
from the spools ¢ and 7’ the preferred mechan-
ism for introducing the same into the sheds is
as follows: In each shuttle-box ¢’ are arranged
three ways &, ¢% and %, as illustrated in Fig.
2. The way ¢ is operatively arranged to re-
ceive and discharge a shuttle K, whereas the
way /° is similarly arranged to receive and
discharge a shuttle . In Fig. 8 is illustrated
the simplest and therefore the preferred form
of a shuttle E or F. It consists of a metallic,
wooden, or other suitable body &, suitably
rounded at either end and having an eye or
opening ¢' extending transversely through the
body intermediate of the ends. Through the
eye ¢* of the shuttle E is threaded the weft-
thread ¢ from the spool ¢, and through a simi-
lar eye of the shuttle F is similarly threaded
the weft # from the spool /. In the passage
of the shuttle E from its box ¢ at the right
side of the loom-frame ¢ through the shed and
into the left-hand box ¢ a double weft ¢ is
drawn into the shed, and similarly in the pas-
sage of the shuttle F from its box at the left
side of the loom-frame ¢ through the shed into
the right-hand box ¢’ a double weft £is drawn
into the shed, as will be hereinafter more fully
explained. The third way ¢* is operatively
arranged to receive and discharge a shuttle G
of ordinary construction or type designed to
draw short lengths of the weft g into the sheds.
In Fig. 6 such ashuttle G is illustrated. It
consists of a case ¢® open at both ends and hav-
ing in its interior the gripping spring-jaws g*.
These jaws are arranged to be opened by a
tube ¢® in the way ¢° to receive at one end (the
inner end) the thread g passed from a spool
¢’ through said tube ¢* and to discharge at
the other end a thread ¢ received from an op-
posite tube ¢°, through which a weft g from an
opposite spool ¢’ has been passed, as clearly
illustrated in Figs. 2, 3, and 6. A shearing
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mechanism g serves to cut off the weft g after
said weft is laid in a shed.

In the weaving of the fabric the two regu-
lar shuttles E and F are first supposed to be
in & box at either side of the loom, as illus-
tratedin Fig. 9. Oneshuttle, K, isthen thrown
through a triangular shed at one side of the
rods &’ and draws with it a loop comprising
a Jower or operative thread ¢ and an upper or
inoperative thread ¢°. The upper thread &
passes diagonally across the shed, as indicated
in dotted lines in Fig. 10. This inoperative
thread ¢° must then be raised to an upper
horizontal position (indicated in full lines in
Fig. 10) to enable the shuttle F to perform
its function. To accomplish this, there is ar-
ranged intheloom, as illustrated in Figs. 2 and
3, on either side of the medial line of the loom
a lifter-arm A, suspended from a crank-shaft
%', operated by a crank %’ and link %’ from a
power-shaft 4%, carrying a crank 2%, to which
the link %% 1s pivotally secured. 'When, there-
fore, the thread ¢ has been passed diagonally
through the shed, a lifter-arm % catches the
thread and raises it to a channel-way formed
by the notches 5, arranged in the vertical rods
¥, as clearly illustrated in Fig. 1, and the
thread ¢“is held securely in this notch by the
warp- threads ¢ when said threads o swing
from right to left to form a shed to the left of
the medial line, into which shed the weft-
thread 7 is to be thrown by the shuttle F.
The other shuttle, F, when thrown through a
shed draws with it a loop comprising a lower
operative thread  and an upper or inopera-
tive thread #%. The inoperative thread
passes diagonally through the shed, as indi-
cated in dotted lines in Fig. 11. This inop-
erative thread is then raised by its lifter-arm
% to a horizontal elevated position into a chan-
nel-way formed by the notches 4", cut into the
opposite side of the vertical rods &’ below the
notches 0, as clearly illustrated in Fig. 1. In
the swinging of the warp-threads ¢ from right
to left the upper inoperative weft-thread 4" is
bound in the notches 6" by the warps . A
movement of the warp-threads ¢ from left to
right in forming reverse sheds will serve to
release the thread # from the notches ",
while still confining the thread &° in said
notches 5. Before, however, the shuttles E
and F continue their picks a short length of
the auxiliary weft ¢ is drawn into the shed, as
illustrated in Fig. 12, to confine the last-thrown
weft 7 in the fabric. Upon the next move-
ment of the shuttle F after the weft ¢ is in-
troduced the former inoperative thread £ is
brought down into operative position and be-
comes an active weft £, as illustrated in Fig.
9, and no inoperative thread will appear in
the shed. In a similar manner the return

movement of the shuttle E will thereafter
bring down the former inoperative thread ¢,
-s0 that it becomes an active weft ¢, and the
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operation continues until the fabric is com-
pleted. To beat up the wefts ¢, /, and g, a
rotating reed d is preferably used. As illus-
trated in the drawings, the reed consists of a
rotating shaft &, to which are secured a se-
ries of flat arms @, projecting diametrically
across the shaft &’. The shaft d is carried by
and oscillates with the frame ¢, and the arms
d%of the reed d are arranged so that the thread
¢, 7, or ¢ is first laid above the arms @°, and
then when the arms & are turned the thread
rests below the arms d° and is beaten up by
said arms into the fabric, as clearly illustrated

in Fig. 1.

Any suitable picking mechanism may be
used for the irregular picking above described.
A simple form of means for effecting said ir-
regular picking is illustrated in detail in Figs.
4, 5, and 6 of the drawings.
ranging at each side of the loom a revolving
shaft p, on which is secured two picker-disks
p' and p°, facing each other and having on
contiguous faces four pins p® effecting the
picking of the regular shuttles Eand F, and a
fitth and larger pin p* arranged nearer the
center of the disk p" or p* and effecting the
picking of the auxiliary shuttle G. Oscillat-
ing: on the frame ¢ are the three picker-sticks
#, ', and 7* for each shuttle-box ¢. Thestickr
in one position of the boxes ¢’ comes in aline-
ment with the pins p° of one picker-disk, »’,
whereas in the other position of the boxes ¢ it
clears the pins »° of the second disk p>. The
stick +*in one position of the boxes ¢’ clears
the pins of the first disk »'; but in the reverse
position of the shuttle - boxes it comes into
alinement with the pins p° of the disk »°. The
picker - stick ', however, is in alinement in
both positions of the shuttle - boxes ¢ with
either a longer pin p* of the disk p’ or a longer
pin p* of the disk p. The picker-stick r ef-
fects the picking of the shuttle E, the stick 2*
the picking of the shuttle F, and the stick +’
the picking of the shuttle G. By regulating
the rotation of the disks »’ and 2%, as well as
the positions which the pins p° and p* of one
disk p’ occupy relatively to the positions of
the pins p*and p* of the other disk, »°, the picks
of the shuttles E, F, and G can readily be ob-
tained. These picks, as illustrated by the dia-
grams in Figs. 9 to 12, are as follows: first,

.a pick of the shuttle E through a shed formed

when the warps are to the right of the medial
line of the loom, as in Fig. 1; second, a pick
of the shuttle F through a shed formed when
the warps are to the left of the medial line of
theloom; third, apick of the shuttle G through
a shed formed on the right of the medial line
of the loom; fourth, a pick of the shuttle F
through a shed formed on the left of the me-
dial line of the loom, and, fifth, a pick of the
shuttle E through the shed on the right of the

. medial line of the loom. On the next cycle
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of ‘operations the shuttle F makes the first
pick and closes the cycle with the last pick.

It consists in ar-

The passage of the shuttle G through the
shed in either direction withou$ interference
with the warp-threads & is permitted by rea-
son of the beveling of the ends of the shuttle
G in a plane obliquely to the plane of said
warp-threads 8. A beveled end of the shut-
tle Gslides against the warps & and glides into
the shed with little or no friction. This bev-
eling of the ends of the shuttle G is clearly
illustrated in Fig. 6.

‘Having thus described the nature and object
of my invention, what I claim asnew, and de-
sire to secure by Letters Patent, is—

1. In a loom of the character described,
wherein the warp-threads are arranged in two
series depending from a medial line in the
loom, a means for oscillating one of said se-
ries of threads with respect to the other se-
ries to form triangular sheds disposed alter-
nately to the right and left of said medial line.

9. In a loom provided with two series of
warp-threads depending from varying points
in a medial line, a means for oscillating each
series from its depending point as a center
to thereby form triangular sheds disposed al-
fernately to the right and left of said medial
ine. : :

3. In a loom of the character deseribed, in
combination with means for forming warp-
threads into sheds, means for drawing a con-
tinnous weft - thread doubled through each
shed at one pick, means for elevating one part
of said doubled thread into inoperative posi-
tion after said pick, and means for drawing
said elevated inoperative weft-thread into op-
erative position upon the reverse pick.

4. In a loom of the character described,
means for forming a series of warp-threads
into sheds alternately upon either side of a
medial line of the loom, in combination with
means for drawing a doubled continuous weft-
thread through each shed at one pick of the
loom, means for raising one part of said dou-
bled weft-thread into inoperative position af-
ter said pick, and means for drawing said in-
operative weft-thread into operative position
upon & reverse pick in the same shed.

5. In a loom. provided with two series of
warp-threads, each series suspended from a
center of oscillation, said centers varying in
position upon a medial line of the loom, an
oscillating frame carrying both series of warp-
threads and arranged below their centers of
oscillation, and a. reed carried by said frame,
said reed consisting of a shaft revoluble in the
frame, and a series of arms projecting dia-
metrically across said shaft and revolving with
said shaft. :

In testimony whereof 1 have hereunto set
my signature in the presence of two subsecrib-

ing witnesses.
: JAMES L. POALK.
‘Witnesses: ’ :
J. WALTER DoUGLASS,
TroMas M. SMITH.
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