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UN1TED STATES PATENT OFFICE.

ALBERT GOSS, OF LAKEVIEW, NEW JERSEY.

MACHINE FOR TWISTING-IN WARP-THREADS IN LOOMS.

SPECIFICATION forming part of Letters Patent No. 675,350, dated May 28, 1901,
Application filed March 2, 1800, Serial No. 7,080%, (No model.)

To all whom it may concern: |
Be it known that I, ALBERT G0ss, a citizen
of the United States, residing in Lakeview,
county of Passaic, and State of New Jersey,
have invenfed certain mew and useful Im-
provements in Machines for Twisting - In
Warp-Threads in Looms; and I do hereby de-
clare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to the characters of reference marked there-
on, which form a part of this specification. -
Thisinventionrelates to twisting-machines:
and 1t has reference particularly to that
shown and described in my United States Let-
ters Patent granted May 1, 1900, No. 648,738,
upon which it constitutes an improvement.
In my present invention I improve upon
that which is the subject-matter of the above-
mentioned patent by providing in lieu of the
finger therein described as serving auxiliarly
to separate the threads and to hold back the
main body thereof while those separated are
twisted a device which not only works more
smoothly and is otherwise more practical, but
which acts to constantly keep several threads
separated from each other and from the main
body of threads while at the same time ad-
vancing them one after another into the con-
trol of the twisting-machine; by employing
In combination with the above and auxiliary
to the main thread-separating mechanism a
vibrating finger serving in holding back the
main body of the threads; by altering slightly
the twisting mechanism proper, so astoinsure
the perfect twisting of the threads at every
operation; by supplementing the thread-cut-
ting mechanism with an additional edge and
with a sharpening device, so as to insure the
perfect cutting of the threads at all times
and reduce the necessity for frequent atten-
tion to keep it in order; by elastically or
yleldingly arranging the thread-sustaining
means so that the tension of the threads is
maintained constant, and by alterations in a
portion of the frame of the machine, so as
prineipally to make the machine more com-
pact and simplify its construetion.
The invention consists in the improved

twisting-machine and in the combingtion and |

|

| arrangement of the various parts thereof, sub-

stantially as will be hereinafter pointed out

and finally embodied in the clauses of the s

claim.

The invention is fully illustrated in the ac-
companying drawings, wherein—

Figure 1 is a front view of my improved
twisting-machine,shown as adjustably mount-
ed in an operative position upor asupport pro-
vided for it and secured to some suitable
beam of a loom. Fig. 2 isa view in side ele-
vation of my improved machine. Fig. 3is a
top plan view of said machine. Fig. 4is a
plan view of a certain cam. Fig. 51is a de-
tail view of the mounting for the thread-
separating device. Fig. 6 is a plan view of
one of the hook-bars which constitute the
main thread-separating mechanism. Fig. 7
Is a face view of the movable member of the
twisting mechanism, showing in dotted lines
the other member of said mechanism and also
showing the cutter and the sharpening means

| therefor. Fig. 8 is a perspective view of said

cutter. Iig. 9 is a face view of the station-
ary member of the twisting mechanism. Figs.
10 and 11 are plan views of certain parts of
sald stationary member, Fig.12isa side view
of the device shown in Fig. 9, and Fig. 13 is
%n enlarged sectional view on the line z « in

ig. 9. -

The main frame of the machine consists of
a bed-plate a and two uprights b ¢, which up-
rights may form integral portions of the plate

and the one of which, b, is higher than the

other.

d is a bracket which extends horizontally
and rearwardly from the upright b, said
bracket being bifurcated, so as to form a pair

of parallel guides e, and having its extremi-

ties spread apart and secured to the rear face
ot the upright, as by screws . The free outer

| end of this bracket provides a bearing for the

upper end of a vertical shaft g, which is

| Stepped in the bed-plate, and in the two up-

rights is journaled another shaft %, which
shaft and the shaft ¢ carry bevel-gears 11,
respectively. Rotary motion is imparted to
these shafts from either of a pair of shaftsZ,
each carrying a bevel-gear [, that is in mesh
with the gears ¢ and 7, and one of said shafts
being adapted to carry a crank m, while the
other is adapted to carry a pulley n, whereby
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p= 675,350
either manual or machine power may be util- | at its outer end it carries the movable mem-
1zed for driving. | ber of the twisting mechanism proper. This
A reciprocating frame, consisting of a plate | device consists of a curved plate 12 in the 7o
0 and a block p, guided in said frame, and a | form of a hook and carried by an arm 13, econ-
5 rod g, connecting said plate and block, is car- | stituting a radial portion of said hook and
ried by the bifurcated frame, being adapted | projecting from the shafi. The free end of
to reciprocate therein. the hook is sharply tapered and it has a cur-
rrepresents hook-bars which have bearings | vature to one side—that is to say, toward the 75
at their rear ends in the plate o and which | uprightb—aswell as a curvature in the direc-
1o are mounfed in sleeves s, that are journaled | tion of rotation of the hook with the shaft.
In the upright . The hook-bars, as shown | Upon the outer face of the plate 12 is dis-
In Fig. 6, have their main portions—that is | posed a shoe 14, said shoe preferably consist-
to say, the portions thereof which the sleeves | ing of a strip of kid or other similar material 8o
recelve—squared, and the sleeves fit them. | offering a sufficient gripping-surface, which

15 They are thus adapted to reciprocate as well strip 18 secured in position by means of an-
astorevolve. Asdescribed inmy above-men- | other plate 15, (outlined in dotted lines in
tioned patent, the sleeves s, and consequently | Ifig. 7,) around whose edges the edges of the
the hook-bars, are rotated from an internally- | rubber strip extend, being clamped between 8

~ toothed gear ?, which is disposed between a | the two plates.

20 disk u, snitably secured to the upright b, and Near the forward end of the shoe 14 the
said upright, through the medium of a series | edge of the plate 12 and also of the plate 151is
of pinions which the hook-bars respectively | cut away, and in the recess formed is se-
penetrate and which the internally-toothed | cured a cutter, (shown in Fig. §,) said cut- go
gear incloses, said pinions being operatively | ter consisting of a curved blade 16, which ex-

25 connected with the sleeves through a suitable | tends concentrically with the plate 12 and
notch and spring-actuated pawl mechanism. | terminates in an elongated point or spur 17.
LThe gear-wheel ¢ carries a star-wheel v, hav- | It should be remarked that this spur does not
ing peripheral and alternate notches and | follow the direction of the hook in so far as gs
shallow recesses w o, said star-wheel being | the lateral projection thereof is concerned

30 adapted to be intermittently actuated by a | and that the edge of the blade adjacent the
pin-wheel 7, (see Fig. 4,) having a recess z upright b is the cutting one.
formed in its edge portion and provided with 13 designates a pair of parallel rods which
a radial arm [, carrying a pin 2, disposed op- | project outwardly from the upright 0, being 100
posite the notch. The pin is adapted to en- | disposed in a horizontal plane. These two

35 gage the notches w of the star-wheel to turn | rods carry the stationary member of the
the latter, while the periphery of the pin- | twisting mechanism, the same consisting of a
wheel Is adaptled to engage the shallow re- | curved plate 19, having an arm 20, that is
cesses of said star- wheel to maintain the | penetrated by the two rods, there being a nut 103
same stationary between such times as the | 21 at the end of one of the rods and a spring

40 pin actuates it. | 22 between said nut and the arm, and said

The frame d is reciprocated by means of a | spring acting to render the plate yielding.
cam 3, having a cam-slot with which a pin 4, | Upon the acting face of the device is secured,
carried by said frame, engages, said cam be- | by means of another curved plate 23, a kid 110
Ing mounted on the shaft ¢. strip 24, the two plates being clamped to-

45 518 a shaft which is journaled in the up- | gether by a screw 25, penetrating a coengag-
rights 0 and ¢ and which is operatively con- | ing boss and recess 26 of said plates. DBe-
nected with the shaft 7 through the medium | tween the kid strip and the plate are disposed
of intermeshing bevel-gears 6, mounted on | two layers 27 of elastic material, preferably 11g
sald shafts and upon an auxiliary connect- rubber, the outer one having about midway

50 Ing-shaft 7. 8 isa rock-shaft, also journaled | its length a single-cut incision 28, extending
In said uprights and adapted to be vibrated inwardly from its convex edge, and the in-
by the shaft 5 through the medium of a series | ner one having a similarly-disposed V-shaped
of interconnected levers 9, particularly de- | incision 29. 120
scribed in my above-mentioned patent. The It should be remarked that the movable

55 shaft 8 penetrates the upright b and at its | member of the twisting mechanism which has
outer end it carries a narrow tapering finger | been already deseribed should also be pro-

10, which when viewed from the front of the | vided with one or more layers of rubber with-
machine has a slight curve. The finger is | out the incisions, disposed between the kid r2s
long enough so that as it vibrates its ex- strip and the plate.

6o tremity moves into close proximity with the T'he two members of the twisting mechan-
nearest hook-bar. There are two pairs of | ism are disposed concentrically with refer-
hook-bars, the one being preferably disposed | ence to the shaft 0, with which the movable
directly beside theother. Said hook-bars are one rotates, and thus since they are adapted 1 30
provided near their outer ends with hooks 11, | to contact with each other their engagement -

65 which in each pair project in relatively op- | is rendered most efficient for effecting the
posite directions, as best seen in Fig. 1. The twisting of the threads. It is of course un-

shaft 5 likewise penetrates the upright b and | derstood that the rubber and kid strips eon-
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stituting the acting faces of the members ]

wipe the one upon the other, the uniformity
of the contact being augmented by virtue of
the yielding arrangement of the stationary
member. | |

In addition to the blade 16 for the movable
member of the twisting mechanism I have
provided an auxiliary blade 30, that is car-
ried by said first-named blade and acts there-
with somewhat like a pair of scissors.

In order that the cutter just described may
be kept in order, I have provided a sharpen-
ing device which consists of a cylindrical
holder 31, having an integral bracket 32,
whereby it is adjustably secured with a set-

screw 33 to one of the rods 18, said holder be-.

ing adapted to carry a sharpening-stone 34,
normally actuated by a delicate spiral spring
39, inclosed in the holder and rendered ad-
justable by means of a set-secrew 86, mounted
in the rear end of said holder. This device
18 8o arranged that in each revolution of the
movable member of the twisting mechanism
the edge of the auxiliary cutter is wiped by
the sharpening-stone, as best seen in Fig. 7.

The upper end of the upright & is provided
with a vertical slot 37, in which is adapted to
reciprocate a horizontal spindle 38, which
penetrates a cross-arm 39, the portion of the
spindle which works in the slot being squared
and the rear end of said spindle carrying a
washer and nut 40 and 41, respectively.

42 18 a vertical reciprocating bar whose up-
per end is reduced and threaded and pene-
trates both the spindle 38 and the cross-arm
39, 1ts upper end being provided with nuts 43.

44 is a collar secured upon the spindle, and
coiled about said spindle between this collar
and the cross-arm is a spiral spring 45.
spring tends to press the cross-arm and spin-
dle upwardly against the nuts 43. (In the
drawings, however, the cross-arm is spaced
from the nuts, the spring being thereby
slightly compressed.) On both sides of the
spindle grips 46 are hinged on the cross-arm,
sald grips being adapted to coact with the
spindle to form a compound clamp and be-

1ng for this purpose provided with longitudi-

nal channels 46*, receiving the spindle. In
order to operate the grips, I have connected
each of them with the cross-arm by means of
jointed levers 47, the joint between these le-

vers consisting of a coupling 48, carrying an .

operating-handle 49, The lower end of the
bar 42 is reduced and is guided in a block 50.
This bar carries an integral block 51, having
in its rear face a curved slot 52, with which
engages & pin 83 on a disk 54, that is secured
upon the front end of the shaft & and pro-
vides bearings therefor in the upright b.

The upright b is provided nearits base with
two laterally-projecting arms 55, in each of
which there are mounted two parallel rods 56,
the one slightly higher than the other. Over
these two.sets of rods the old and new warps
are adapted to extend substantially in the

This

3

g

‘chine the arms 55 are considerably shorter

than they are in the machine covered by my
patent, and, as above stated, each set of rods
comprises two instead of three, as formerly.
o7 represents other rods disposed parallel to
the rods 56 and mounted in the lower ends of
vertical reciprocating bars 58, said bars hav-
Ing slotted extremities 59 at their upper ends,
whereby they are adjustably suspended from
a cross-bar 60, that is carried by the bar 42.

61 is a longitudinally-reciprocating shaft
which is mounted in the two uprights 6 and ¢
and the forward end of which carries parallel

thread-guides 62, whose free ends are tapered

and project into approximate contact with
each other. The shaft 61 is reciprocated by
means of a cam 63, which the shaft ¢ carries
and which has a slot with which a pin 64 on
the rear end of said shaft engages.

65 18 a deviceforauxiliarily separating the
threads, feeding them one after another into
the control of the twisting mechanism, at the
same time holding several threads separated
from the main body of threads and from each

other ready to be twisted and for keeping the

waste ends separate from said main body of
threads. This device consists of a hook of
which one end is straight and forms the axis
or shaft of said device, while its body portion

1s coiled about the shaft, thus forming, as

does also, it will be observed, the free end por-
tion of the plate 12, a cam-like surface which
is disposed progressively with reference to the
direction of length of the axis of the device
and against which the threads may take, as
hereinafter described, in effecting their trans-
m1ission into the control of the twisting mech-
anism. Theotherend of said hook is sharp-
ened, 80 as to enter between the threads with

| facility. The free end of the shaft is formed

with au enlargement 66, having two diamet-
rical pins 67, adapted to enter curved slots
68 in a cup 69, that is carried upon the free
end of a shaft 70 and is adapted to receive
saild enlargement, said slots communicating
at their inner extremities with recesses 71, in
which after the enlargement is well in place
in the cup they are securely held by a spiral
spring 72. The shaft 70 is journaled in the
upright 6, and secured to its rear end is a pin-
lon 73, that is driven Dy intermeshing pin-
ions 74 75, the former of which is secured on
the shaft 2 and the other of which is jour-
naled in a bracket 76, suspended from the
bracket e. Through this gearing the helical
hook is therefore rotated in the direction in
which the shaft A is rotated. The extreme
convolutionsof the helical hook have a greater
pitch than the intermediate ones. The one
reaches, approximately, as far as the vertical
plane, in which are disposed the coacting
faces of the twisting mechanism, while the
other, which forms the point of the hook, ex-
tendsslightly nearer to the upright b than are
the hooks 11, when they are in their extreme
outermost position,

manner shown in Fig. 1. In my present ma- |  In order to operate the machine, the same
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is disposed in the position most convenient | ing with them the main body of each warp:

with reference tothe ends of the old warp, to
which the new warp is to be attached. 'The
old and new warps are passed into the ma-
chine, as shown in dotted lines in Fig. 1, from
opposite sides thereof, each extending under
its outermost rod 56 and then over the next
rod 56 to the guides 57 and 62, under which
it passes. From the guides 62 the warps ex-
tend upwardly and are secured, the one one
side and the other the otherside, of the spindle
38, by means of the grips 46. It should be re-
marked that the threads of each warp are di-
vided into two sets, comprising the alternate
threads of the warp, and that these two sets
are arranged to intersect each other and are
placed into the machine in this position, the
intersection of the two sets of threads (when
the warps are in position in the machine) in
each warp being disposed between the upper
and lower hook-bar of each pair of hook-bars
which between the guides 62 and the clamp-
ing device project between, and thus keep
separated the two sets. This is most clearly
shown in Fig. 1. The device 65 is made de-
tachable, as above described, principally so
that it may be removed, and thus be out of

the way when the threads are being arranged.
In view of the description above set forth as
to the arrangement of the threads it will be
seen that the two sets of threads in each warp
being so disposed with reference to the hooks
on the hook-bars (which it should be remem-
bered are in each pair of said hook-bars on
relatively opposite sides thereof) that said
hooks act to hold or keep back that set of
which the first or outermost thread is the sec-
ond thread of the warp, while the other set,
which is not engaged by said hooks, 1s the one
having the first or outermost thread of the
warp. This thread in each warp will be free
to separate from the others so long as a ten-
sion that tends to dispose it in a straight line
is effected and the other threads are held back
by the retracted hook-bars and by virtue of
their intersecting disposition relatively to
each other. In other words, the hook-bars
hold back one set of threads, while this set
of threads holds back all the threads of the
other set, except the first or outermost one,
which is the first or outermost thread of the
entire warp. Rotary motion being imparted
to the shaft g from either of the shafts £, said
shaft g will be driven, carrying with it in its
rotations the cam 3, which in an obvious
manner will impart a reciprocating move-
ment to the frame which reciprocates the
hook-bars. It being assumed, therefore, that
the tension on the warps is being uniformly
maintained by the spring 45 and thattherota-
tion of the shaft i imparts through thecam y
and star-wheel v an intermittent semirevolu-
tion to each of the hook-bars r as they as-

sume their most advanced positions,the outer- {

most thread in each warp will be left sepa-

‘rated from the others after the hooks com-

It will be apparent in view of what has been
above stated that the alternate reciprocating
and rotary movements of the hook-bars effect
asuccessiverelease orseparation of threads in
each warp from the main body thereof. When
one thread in each warp has been thus sepa-
rated, the finger 10 is oscillated, so as to inter-
pose itself between said thread and the main
body of threads to hold back the latter. It
will be seen that this oscillation of the finger
is effected from the shaft 5 through the me-
dium of the seriesof interconnected levers 9
and rock-shaft 8. As the threads to be
twisted separate from the main body of
threads the helical hook, driven from the
shaft h throungh theintermediate gearing, en-
oages the two freed threads, (one from each
warp,) and as it revolves forces them in an
obvious manner laterally toward the twisting
mechanism. The deflecting motion imparted
by the hooks to the threads is sudden at the
beginning and at the end thereof, because
the pitches of its first and last convolutions
are greater than those of its intermediate
ones. Thus each pair of threads moves with
comparative rapidity as it enters and as 1t
leaves the helix, so that in the first instance
itis abruptly forced away from the main body
of threads, while in the other instance it is
abruptly deflected into the control of the
twisting mechanism. The hook willof course
keep as many pairs of threadsseparated from
each otherand from the main body of threads
and ready to be successively twisted asit has
convolutions. The number of convolutions
which the hook is shown to have in the ac-
companying drawings is believed to be that
most practical; but it may be varied, if neces-
sary. DBesides keeping the pairs of threads
separated from each other and from the main
body of threads it will be seen that the heli-
cal device also acts to keep the waste ends
(produced by the cutting operation herein-
after described) removed from said main body
of threads. While the finger 101is in itslower-
most or substantially horizontal position the
hook or spur of the movable member of the
twisting mechanism proper is brought around
in the rotation of the shaft 5, so as to take
against the nearest pair of separated threads
held by the helix and deflect them into a po-

sition where they will take between the cut-

ting edges of the knives or cutters carried by
said hook or spur and down in front of the
acting face of said movable member of the
twisting mechanism, thus ultimately bring-
ing said threads, after a continued move-
ment hasaided the knivesincutting them, be-
tween the rubbing-faces of the said members
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of the twisting mechanism. Asthemovable

member of the twisting mechanism continues
to revolve the twisting of the ends of the
threads is effected. Ultimately, moreover,
the twisting being so far partly effected, the
twisted free end thus formed on the joined

plete their semirevolutions and retract, tak- | threads is carried around by the rotation of
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the movable member and twisted around one |

of the threads that have heen joined—:. e.,
the thread marked 77 in Fig. 1. The twisting
being thus completed lea,ves the free end that
would otherwise be formed wound neatly
around the finished thread. In order that
this operation may be properly performed, I

“have provided the rubber strips 27 with the

incisions already referred to, so that the pres-
sure of the thread 77 will form a depression
in the kid strip where said incisions ocecur,
wherein said thread will lie until the loose
twisted ends are brought around to it, where-

upon being twisted in with them the acting

face of the movable member will roll the_
whole out of the depression.

Should the joined thread have any tend-
ency to stick to the face of the movable

member of the twisting mechanism, it will be

detached therefrom 'by' means of a deflector
78, which I mount upon the rear end of the
plate 14 of said member.

It should be remarked at this point that
while the cutting and twisting operation is

progressing the ﬂ'uldes 62 are advanced to

their extreme outward positions, 8o that the
threads being twisted will be kept under the
control of smd guides just as the main body

of them are; but since the points of the guides -

approximately contact with each other, as
already described, the upwardly-deflected
portions in each thread are.- brought close

enough together so that the twmtmg opera-

tion is faclhtated The reciprocation of the
guides is of course effected by the cam 63,
the pin 64, and the shat‘t 61, carrying said
guides.

Ithasbeen foundin practicethattheth reads
to be separated tend to cling to the main body
of threads and that this can be overcome if

- the threads are moved longitudinally over

50

55

Oo

some stationary part—as, for instance, the
hook-bars and the rods 56 and 62. I have
provided means for lowering the clamp which
sustains the threads and also, consequently,
said threads. 'This means consistsof the bar
42, which carries the clamp and which by
virtue of the block 51, having the curved slot
52, which receives the pin 53 on the disk 54,
carrled by said shaft, can be lowered as the
shaft rotates. Of course the dropping of the
clammp tends to reduce the tension on the
threads; but in the vertically-movable rods
57, carried by the bars 58, 1 have provided
means for compensating for this.

Having thus fully desceribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. Inathread-uniting orothersimilarmech-
anism, the combination, with a frame, of
means for sustaining the threads or other fila-
ments to be united in separated disposition,

and a revoluble spiral element comprising a.

plurality of convolutions and adapted to suc-
cessively engage and deflect the separated
threads, substantmlly as. described.

2. In a machine for uniting end to end

threads or other filaments, the combination,
with a frame and with thread-sustaining
means, of a thread-uniting mechanism, and
a revoluble spiral element comprising a pla-
rality of convolutions and adapted to succes-
sively engage and deflect the threads to be
united from the main body of threads into
the control of said uniting mechanism, sub-
stantially as deseribed.

3. In a machine for uniting end to end
threads or other filaments, the combmatmn
with a frame and with thread sustammg
means, of a thread-uniting mechanism, a revo-
luble spwa,l element ada,pted to deﬂeet the
threads to be united from the main body of
threads into the control of said uniting mech-

‘anism, and means for holding back the main

body of threads, substantially as described.
4. In a machine for uniting end to end
threads or other filaments, the combination,

with a frame and with thread-sustaining

means, of a thread-uniting mechanism, arevo-

‘luble spiral element adapted to deflect the
threads to be united from the main body of

threads into the control of said uniting mech-
anism, and a vibratory device adapted to hold
back the main body of threads, substantially
as described. |

5. In a maehine for twisting together end

toend, and thus uniting, threads or other fila-

ments, the combination, with a frame and
with Lhrea,d sustaining means, of a twisting

‘mechanism, a spiral hook adapted to deflect

the thleads to be united from the main body

mechanism, a vibratory finger adapted to hold
back the main body of threads, and means
for actuating the twisting mechanism, the
hook, and the. fingex, substantially as de-
scribed.

6. In a machine for uniting end to end-

threads or other filaments, the combination,
with a frame and with thread-sustaining
means, of a thread-uniting means, means for
deflecting the threads to be united from the
main body of threads into the control of said
uniting mechanism, and a vibratory and piv-
ofted finger adapted to hold back said main
body of threa,ds substantially as deseribed.

7. In a wmachine for uniting end to end
threads or other filaments, the combma,tlon
with a frame and with means for sustammﬂ'
the threads or other filaments to be united in
separated disposition, of a revoluble spiral
element adapted to successively engage and
deflect the separated threads, substantially
as described. .

8. A device for deflecting threads or other

filaments laterally from one position to an-

other, said device consisting of a revoluble
coiled hook comprising a plurality of con-
volations and having one end free and adapt-

ed to enter between and engage the threads,

sald hook being adapted to be sustained at

1ts other end, substantially as described.

9. In a machme for uniting end to end,

| threads or other filaments, the combma,tlon,
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with a suitable support, of a shaft journaled | with a suitable support, of thread-guides car-

1n said support, a revoluble coiled hook hav-
ing one extremity free and adapted to enter
between the threads, the other extremity of
sald hook constitating its axis or shaft, and
means for coupling said shafts together, sub-
stantially as described.

10. In a machine for uniting end to end
threads orother filaments, the combmatzou
with a suitable support, of shatt jourualed
1n said support, a spiral device, one extremity
of said device constituting the axis or shaft
therefor, the end of said axis or shaft hav-
ing a head, projections on said head, a socket
carried by the other shaftand adapted to re-
ceive said head, said socket having recesses
and communicating slots adapted to receive
the projections, and a spiral spring arranged
in said socket and adapted to impinge against
the head to maintain said projections in the
recesses, substantially as deseribed.

- 11. The combination, with a suitable sup-
port and with thread-sustaining means, of a
plurality of revoluble spiral thread-deflecting
devices disposed in operative proximity to
each other, and a thread-uniting mechanism
comprising two coacting members, one of said
members constituting a portion of one of said
spiral devices, substantially as deseribed.

12. The combination, with a suitable sup-
port and with thread-sustaining means, of a
plurality of revoluble spiral thread-deflecting
devices disposed in operative proximity to
each other, and a twisting mechanism com-
prising two members adapted the one to wipe
against the other, one of said members con-
stituting a portion of one of said spiral de-
viees, Sllbbt&]ltlﬂll} as described.

13. The combination, with a suitable sup-
port and with thread- sustamuw means, of a
plurality of revolublespiral th read-de flecting
devices, a thread-uniting mechanism compris-
ing two coacting members, one of said mem-
bers constituting a portion of one of said spi-
ral devices, thread-guides movable into oper-
atlve proximity to said thread-uniting mech-
anism, and power-transmitting means con-
necting said spiral devices and the thread-
guides, substantially as deseribed.

14. In a machine for uniting threads or
other filaments, the combination, with a suit-
able support, of stationary thread - guides,

movable thread-guides, and aspring-actuated

thread-sustaining means, said thread-sustain-
ing means and the movable guides being con-
nected for movement in substantiaily the
same direction, substantially as desecribed.

15. In a machine for uniting end to end
threads or other filaments, the combination,
with a suitable support, of thread-guides car-
ried by said support, otherthread-guides mov-
able transversely to the direction of extension
of the threads, and a spring-actuated thread-
sustaining means mounted in said support,
substantially as deseribed.

16. In a machine for uniting end to end

ried by said support, a reciprocating frame
mounted in said support, other guides com-
prised in said frame, and a spring-actuated
thread-sustaining means also mounted insaid
frame, substantially as described.

17. In a machine for uniting end to end
threads or other filaments, the combination,
with a suitable support, of thread-guides car-
riecd by said support, a reciprocating frame
mounted in said support, other guides com-
prised in said frame, asprin r*—acttmted thread-
sustaining means also mounted in said frame,
and devices adapted to be engaged by the

threads and being stationary W1th reference

to said frame, substantially as described.
18. In a machine for uniting end to end
threads or other filaments, the combination,
with the frame, of means for successively re-
leasing the threads from the main body there-
of, a thread guide or guides, and a recipro-
catory spring -actuated thread - sustaining
means, said thr ad-releasing means being in-
terposed between the susta,mmn' mearns mld

the guides, substantially as described.
19. A twisting mechanism for twisting-ma-

chines consisting of two members, the one of
which is revoluble and movable relatively to
the other, a flexible strip carried by one of
sald members and adapted to wipe against
the othermember, and an elasticstrip or strips
interposed between said member and its flexi-
ble strip, said elastic strip having a recess

extending inwardly from oneedge thereof and

situated under said flexible strip, substan-
tially as deseribed.

20. A twisting mechanism for twisting-ma-
chines consisting of two members the one of
which is stationary and the other of which is
revoluble, kid strips carried by said members
and adapted to wipe against each other, each
member comprising pldtes clamped towether
and receiving the ed oges of its 1espectwe strip
between them, and another strip or strips ar-
ranged between the kid strip and the plates
of one of said members, said last-named strip
or strips having an incision orinecisions, sub-
stantially as described.

21. A twisting mechanism for twisting-ma-
chines consisting of two members the one of
which is stationary and the other of which is
revoluble, kid strips carried by said members
and adapted to wipe against each other, each
member comprising plates clamped together
and recelving the edges of itsrespective strip
between them, a rubber strip or strips ar-
ranged between the kid strip and the plates
of one of said members, said rubber strip or
strips having an incision or incisions, sub-
stantially as described.

22. In a twisting mechanism, the combina-
tion of two members, one of said members be-
ing revoluble and adapted to wipe against
the other, and a cutting attachment carried
by one of said members and comprising two
knives having their edges convergently ar-

threads or other filaments, the combmatlon, | ranged, substantm]ly as descubed
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23. The combination, in a twisting mech- |

anism, of a revoluble member, a knife car-
ried thereby, a holder operatively arranged
with reference to -said knife, and a spring-
actuated stone mounted in said holder and
adapted to wipe against said knife, substan-
tially as described.

24. In a thread-uniting machine, the com-
bination, with the frame, of a thread-sus-
taining means, thread-uniting means, thread-
separating means, and a revoluble spiral de-
vice having one end free and being opera-
tively disposed between said thread-uniting
means and the thread-separating means, said
spiral device being adapted fo introduce its
free end successively between the threads so
as to bring the same into. operative engage-
ment, Wlth 1ts convolutions, substanhally as
described.

25. In a thread-uniting machine, the com-
bination, with the frame, of a thread-sus-
taining means, thread-uniting means, thread-
separating means, and a revoluble spiral de-
vice operatively disposed between said thread-
uniting means and the thread -separating
means, sald spiral device having several con-
volutions each adapted to engage a thread,
and the first and last convolutions thereof
having a greater pitch than the other convo-
lutwns substantmlly as described.

26. In a thread- uniting machine, the com-
bination, with the frame, of a thread-sustain-
ing means, thread-uniting mechanism, means

ifor deflecting the threads to be united from

the main body of threads into the control of
the thread-uniting mechanism, said means be-
ing adapted to simultaneously engage a plu-
rality of pairs of threads to be united, and a
thread guide or guides, said thread guide or
guides being adapted to coact with said de-
flecting means and being movable in the di-
rection of movement of the threads toward
sald uniting meehamsm, suabstantially as de-
scribed.

27. In a thread-umtmg machine, the com-
bination, with the frame, of a thread-sustain-
ing means, thread-uniting mechanism, means
for deflecting the threads to be united from
the main body of threads into the control of
the thread-uniting mechanism, said means be-
ing adapted to mmultaneously engage a plu-
1&111:57 of pairs of threads to be umted and
thread-guides, one or more of said thlead-
guldes being adapted to coact with said de-
flecting means and being movable into opera-
tive proximity to said uniting mechanism,
substantially as described.

28. In a thread-uniting machine, the com-
binafion, with the frame of a reciprocatory
frame comprising thread sustaining means,
thread-uniting mechanism, means f01 deflect-
ing the threads to be umted from the main
body of threads into the control of the thread-
uniting mechanism, thread-guides movable

7

in the direction of movement of the threads
toward sald thread-uniting mechanism, sta-
tlonary thread-guides projecting from said
maln frame, and other guides interposed be-
tween sald movable guides and the station-
ary guides and carried by said reciprocatory
frame, said frame and last-named guides be-
ing adapted to reciprocate transversely of the

other guides, substantially as described.

29. In a machine for uniting end to end
threads or other filaments, the combination
with a frame and with means for sustaining
the threads to be united in separated dispo-
sition, of a thread-uniting mechanism, and a
revoluble spiral element adapted to succes-
sively engage and deflect the threads to be
united from the main body of threadsinto the
control of said uniting mechanism, substan-
tially as described.

30. In a machine for uniting end to end
threads or other filaments, the combination,
with a frame and with thread - sustaining
means, of athread-uniting mechanism, and &
revoluble spiral element adapted to succes-
sively engage and deflect the threads to be
united from the main body of threads into
the control of said uniting mechanism, sub-
stantially as described.

31. A device for deflecting threadslaterally
from one position to another, said device con-
sisting of a revoluble ¢oiled hook having one
end free and adapted to enter between the

‘threads, said hook being adapted to Le sus-
talned at its other end, substantially as de-

seribed.

32. The combination, with a frame, of a
thread-sustaining means, a thread-deflecting
device having an axial movementand formed
to present to the threads a cam-like surface
disposed progressively with relation to the
direction of the length of the axis of said
device, and a thread-separating mechanism
movable in a line substantially parallel with
sald axis towithdraw the main body of threads
from the separated ones, substantially as de-
seribed.

33. The combination, with a frame, of a
thread -sustaining means, a thread -separat-
Ing mechanism movable transversely to said
threads to withdraw the main body of threads
from the separated ones, and a revoluble
colled element adapted to successively en-
gage and deflect the separated threads, the
axis of said element being substantially par-
allel to the line of movement of said mech-
anism, substantially as deseribed.

In testimony that I claim the foregoing I
have hereunto set my hand this 10th day of
February, 1900.

ALBERT GOSS.

Witnesses:
ALFRED GARTNER,
JOBN W. STEWARD.
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