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UNITED STATES

PaTENT OFFICE.

HORACE WYMAN AND JOHN A. CLARK, OF WORCESTER,
ASSIGNORS TO CROMPTON & KNOWLES LOOM WORKS,
MASSACHUSETTS, A CORPORATION OF MASSACHUSETTS.

MASSACHUSETTS,
OF ‘WORCESTER,

LOOM FOR WEAVING TUFTED FABRICS.

bPECLFIOATION forming part of Letters Patent No. 712 888, dated November 4, 1902
| Application ﬁled October 19, 1501, Serla,l No. 79,221, (No model.)

To all whom it ma J CONCETTL:

Be it known that we, HORACE WYMAN .:md
JoHN A. CLARK, cmzens of the United States,
residingat Woreester,in thecountyof Worces-

s ter and State of Massachusetts, have Jointly

invented certain new and usefal Improve-
ments in Looms for Weaving Tufted Fabries,
of which the following is a specification.
Our invention relates to looms for weaving
10 tufted fabrics, such as maquette carpets or
Axminster carpets, which have a body of
warp and weft threads and a surface or face
consisting of rows of tufts secured by the
warp :11:1(1 welt threads.

In our improvements, as hereinafter de-
scribed, the warp-threads are carried in three
ha,messeb, and four movements of the har-
nesses are made to form the sheds, and six
double picks of weft are used to bind two
20 rows of tufts in place before the harnesses re-

peat their movements. "The first pOSlthl’l of
the harnesses is with the first harness in the
upper plane of the shed and the second and

I5

third harnesses in the lower plane of the’

25 shed, at which time the tuft-yarn carriers are
inserted into the shed preparatory to the in-
sertion of a double pick of weft; substantially

as shown in United States Lettem Patent.

Nos. 490,237 and 490,238, of January 17,
30 1393.
ever,
above-named double pick of weft and in the
same shed a second double pick of weft be-
hind the row of tuft-yarn tubes, so that when
35 the tuft-yarn tubes are WIthdmwn as de-

scribed in said patents, there will be left In

the same shed one double pick of weft with
the tuft-yarns surrounding it, as described in
said patents, and. also anothel double pick of

40 weft outside of and behind the tuft-yarns.
The continued operation of the loom will then
move the third harness into the upper plane

of the shed and at the same time the lay will
advance and beat up the two picks of weft
45 and the tuft-yarns to the fell of the fabric,
leaving, as the lay recedes to-its backward
nosition, a second shed for the insertion of a
third double pick of weft. The three picks

of weft act to hold one row of tuft-yarns in

5o place.

In our present -improvements, how-;
we  insert at the same time with the

Weft to the fell of the fabri ic and reeedes again
the harnesses also change, and the first and
third harnesses are carr_led into the lower
plane of the shed and the second harness into
the upper plane of the shed, thereby forming

the third shed of the 1epeab for the insertion

of the tuft-yarn carriers for the second row

of tuft-yarns and the insertion of the fourth _

double pick of weft in the loop of the tuft-
yarns and another double pick of weft behind

the row of tuft-yarn tubes, as above described
as taking place with the ﬁr&b movement de-

scribed. The third harness then moves to
the upper shed and at the same time the lay
advances to beat up the twodouble picks and
the tuft-varns to the fell of the fabric and re-

50

cedes again, leaving the shed for the inser- .

tion of the sixth double pick of weit.
lay beats up this sixth pick of weft to the
fell and recedes again the harnesses alsn

change and the second and third harnesses

are moved to the lower plane of the shed and
the first harness to the upper plane of the shed,
placing the harnesses in the same p051t1011
above described for the insertion of the two

double picks of weft, when the same order of

inserting the tuft-yams and weft-threads and
forming the sheds for the same is repeated,
as above. |

By inserting both double weft-threadsinto
thesame shed, one in theloop of thetuft-yarn
and one behind it, and beating both picks

to the fell at the sametime we are enabled to

hold or retain the tufts in an upright posi-
tion on the face of the goods after they have
been severed from the earriers, and thereby
produce more perfect goods than heretofore

made where one weft only, with the tuft-yarn

around it, was beaten to the fell and was not
supported by the pick of weft behind 1it, and
as the reed was moved back from it; the tuft
was liable to fall backward into the shed and
produce more or less imperfect work. We
are also enabled to produce more cloth in a
ogiven time than has been heretofore made by
inserting two wefts at one time and beating
to the fell both wefts at the same time.
Inordertocarryoutourimprovements prac-
tically in a loom, we preferably form the

As the
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to one revolution of the shaft on which the
cams are mounted. The cams are shaped so
as to move the harnesses in the same order
as above deseribed, and one revolution of the
shaft carrying the cams brings into operative
position the harnesses for the four successive
sheds.

In order to carry the weft into the shed 1n
the manner above described, we may use a
weft-carrier substantially like that described
in Patent No. 543,821, of July 30, 1895, con-
sisting of -a needle carrying a weft - thread
and means to move it through the open shed,
as described in said patent.

To put the two double picks of weft simul-
taneously into the same shed, as above de-
scribed, we use a second needle parallel with
the first needle and separated therefrom at
such a distance that while the first needle

will pass in front of the tubes carrying the
tuft-yarns the second needle will pass behind

sald tubes. BSaid second needle is guided in
ways to move parallel with the first needle
and is provided with a clutching arrange-
ment near its outer end, whereby it may be
connected with the first needle and carried
with it when required into the sheds, and it
may be disconnected from said first needle
and remain at rest when the first needle isin-
serting picks in the sheds.

We have only shown in the drawings suf-
ficient parts of a loom corresponding tosimi-
lar parts shown in United Sfates Letters Pat-
ent Nos. 490,237, 490,238, 543,821, and 663,597
to illustrate ourimprovements and to enable
those skilled in the art to which our inven-
tion belongs to understand the same.

Referring to the drawings, Figure 1 is a
front view of the weft - carriers or needle
mechanism, corresponding to Fig. 1 of Patent
No. 668,597, with our improvements applied
thereto. Fig. 2 is a plan view of the parts
shown in Fig. 1 looking in the direction of
arrow a, same figure. Kig. 3 is an end view
of the parts shown in Fig. 1 looking in the
direction of arrow b, same figure. Fig. 4
shows a part of the shed-forming mechanism
with cams properly shaped to move the three
harnesses in the order above described to
form the proper sheds. Fig. 5 is a detail of
the mechanism for actuating the shuttle con-
taining the weft-thread which locks the dou-
ble filling, corresponding to the mechanism

shown in Fig. 15 of Patent No. 490,237, above |

referred to. FKig. 6 shows, on an enlarged
scale, some of the parts shown in IFig. 1
Fig. 7 is an end view of the parts shown in
Fig. 6 looking in the direction of arrow d,
same ficure. Fig. 8 1is a perspective view of
the second needle-carrier. IFig. 9 is a cross-
section on line 9 9, Iig. 6, looking in the di-
rection of arrow ¢, same figure, showing a
c¢ross - section of the clamp. Fig. 10 shows
the opposite side of the first cam and cam-
lever shown in Fig. 4. Fig, 11 shows the op-
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there will be four movements of the harnesses | shown in Fig. 4. TFig. 12 shows the opposne

side of the thlrd cam and cam-lever shown in
IFig. 4. Fig. 13 1is a diagrammatic view show-
ing the shed formed by the first position of
the harnesses in our improvements above de-
scribed. Fig. 14 shows the shed formed by
the second position of the harnesses. Fig.1d
shows the shed formed by the third position
of the harnesses, and Fig. 16 shows the shed
formed by the fourth position of the har-
nesses, all as will be hereinafter described.

In the drawings the letters or figures ot ref-
erence correspond to the letters or figures of
reference on similar parts in Patents Nos.
490,237 and 668,597, above referred to.

We will first deseribe the construction and
operation of the weft-carriers or needles car-
rying the weft-threads.

As described in said Patent No. 668,697,
the needle-carrier D7 slides on the rod D® and

carries the needle D into the shed. Paral-
lel to the needle D!® is a second or auxiliary
needle D, held firmly at its outer end in the

| clamp-piece DY, Fig. 9, with a bearing on a

rod D¥ and with its lower part bent down-
ward and then toward the front of the loom—
that is, to the left in Fig. 7—and then down-
ward again in the branch D to enter and be
guided in the channel between the parallel
bars D? and DY, Fig. 7. The needle-carrier
D7 has added to it an extension D* on its up-
per surface, with an ineclined upper face
adapted to slide under and raise the pivot-
ally - supported lateh D when the needle-
carrier D7 returns to its outermost position.

After the inclined extension DY has passed
under the latch DY said latch D' falls in
front of the extension DY, as shown in Fig. 1.
The downward movement of the latch D'/ is
insured by the compression-spring D! on the
pin DY, which is guided in an opening in the
branch D of the clamp DY and held at the
opposite end on its pivotal support D¥ in the
downwardly-extending arm D* of the latch
D, (See Fig. 8.)

The latch D7 has two extensions DY, with
bearings for the pin D*¢, on which is mounted
intermediate the two extensions D! the up-
right extension D? of the clamp D' Said
extension D% is concaved on its upper side at
D%’ to engage a roll D?*, mounted on a pin
D* in the extremity of the arm D%, Fig. 1,
which is pivotally supported on a stud D+ on
a stand D*¥, said stand D* having the exten-
sion D*, awamsb which strikes the stop-piece
D% on the arm D,

A spring D* holds the roll D* against the
concaved surface D%’ in the extension D<3,
said roll D* operating to hold the clamp D%
in the position shown. The set-serew D
binds the upper and lower jaws of the clamp-
piece D together and holds the needle D*
firmly in position.

As shown in Figs. 1, 2, and 3, the latch D

is in position to engage the extension D7 on

the needle-carrier D7 on its movement for-

posite side of the second cam and cam-lever | ward. On thereturn stroke the extension D
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is engaged by the needle-carrier D", so that | shown in Fig..15 of United States Letters Pat-

the two needles make one movement, oper-
ated by the usual mechanism (not shown) into

and out of the shed in unison, both needles

entering the same shed, as above described.
In Fig. 3 more particularlyisshown the means

tor releasing the latch D' for the second in-

sertion of the filling-thread, when the needle
D' goes forward as before, but the needle
D% remains stationary and is held in check

On the shaft B?is the cam B3, with a groéve
B* therein, in which travels the roll B on the

stud B® in the end of the lever B7, fast on a

rod B3® in a stand B9 secured to the loom-
frame A. Fast to the rod RS is the upright
lever B, | | |
Through the rocking of the rod B8 upon the
rotation of the cam B® and the lever B7 a for-
ward movement is communicated to the lever

B*in the direction of arrow ¢, Fig. 3, and
~ the set-screw B, mounted

in the upper end
of said lever, is adjusted to strike against the

 arm B of the lateh D" and raise it above the

25

30

35

extension D" on the carrier D7 to an inoper-

On the following forward

atlve position.

movement of the carrier D7 the needle D8 will

remain stationary. The continued revolution
of the cam B2 through the lever B’ moves
back the lever BY, carrying the set-screw B1L,
The Jatch DY, through the operation of the
spring D°®, assumes itslowest position, so that
1t may reéngage the extension D¥ when the
carrier D' returns to its outermost position.
The ends of the needles are guided in the

~stands H, Figs. 1 and 2, and pivoted in the
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stand H is the lever H', with the spring H2
operating to hold the rolls H? (shown in dot-
ted lines in Fig. 1) against the under side of
the needles D and D%, The stand II has
the extension H*thereon, in which is fast the
rod D*, on which the needle-clamp D" slides
to carry the needle D* in and out of the shed.
In I'ig. 4 is shown a part of the shed-form-
ing mechanism corresponding to what is
shown in Fig. 11 of said Patent No. 668,597,
with three cams formed to move the harnesses
and open the sheds'in the order required, as
above described. . -
B**, B3, and B4 are the harness-frames, each
of which has connected with itarod 2, jointed
to one of a seriesof levers 3,4, and 5, pivoted
ab 6 on a stand 7, secured to a portion of the
loom - frame A. KEach lever has a suitable
roller 8, (shown by dotted lines in Fig. 4,)
which enters a cam-groove in a cam fast on
the shaft B°. There is a cam for each lever

5, 4, and 5, which cams are lettered in the

drawings, respectively, B, B¥, and BY, and
eachis properly shaped, asshown in detached
views Figs. 10; 11,and 12, so that in the revo-
lution of the shaft B? the cams will move the

‘harnesses to form the required sheds.

In Fig. 5is shown a detail of the mechan-
Ism for actuating the shuttle containing the
weft-thread to lock the double filling. This

mechanism corresponds with the mechanism |

|
|

|

| ent No. 490,237, above referred to, except

that there are two ways or tracks O O to
guide the threaded end of the two needles in-
stead of one-way, as shown in said Fig. 15.
In all other respeects the construction and op-
eration of the mechanismshownin Fig. 5 cor-
responds to the mechanism shown and de-
scribed in said Fig. 15, and therefore does
not require to be fully deseribed herein.
We will briefly deseribe the mechanism
shown in Fig. 5, using the same letters of ref-
erence as are used in Fig. 15 in said Patent
No. 490,237. S |
Referring to Fig. 5, b® represents the curved
shuttle-race, in which is a reciprocating shut-
tle 6%, carrying the locking-thread for the
welt-carrier needles. The shuttleb® receives

1t8 reciprocating movement from a vibrating
on an arm 5%,

lever ™, pivoted on a stud b™
forming a part of the shuttle-race. The le.
ver b® may be oscillated by any suitable de-
vice. The weft-locking thread, carried b
the shuttle b*, is extended through the loop-
like eye 2% on a lever w3 constituting a
thread-controller, said lever turning about a
vertical pivot w®, the said eye 1% oceupy-
ing its forward position toward the fell while
the weft-carrying needle is being projected
through the shed to leave a loop outside that
selvage most distant from the starting-point
of the said needle, said loop being caught by
the locking-thread contained in the shuttle
b<; all as tully described in said Patent No.
490,237, | | o -
~Having described the construction of the
mechanism shown in the drawings, which
may be used in carrying out our improve-
ments, we will now briefly deseribe the for-

3

70

75

30

y 90

95

ICO

105

mation of the sheds by the movement of the

harnesses for the insertion of two weft car-
riers or needles to place double weft-threads
on eachside of the tuft-yarn carriers, as above

II0O

described, and for the insertion of one weff -

carrier or needle to
thread. |

Referring to Figs. 4 and 10 to 16, inclusive,
the cam marked B® is for moving the harness
B, carrying the warp-thread B, the cam
marked B*is for moving the harness B and
warp-thread B, and the cam marked B is
for moving the harness B and warp-thread
B*'. Baid'three cams are shown in Fig. 4 in
position for forming the shed shown in Fig.
15 of the drawings, in which the harness Bi2
is in the upper plane of the shed and the
harpesses BY and B in the lower plane of
the shed. The row of tuft-yarn carriers K,
carrying the tuft-yarn L, are inserted into
the shed through the warp-threads in the or-
dinary way—for example, as shown and de-
scribed in said Patent No. 490,237. The nee-

place one double weft-

dlesD*and D', carrying double picks of weft
P, are then inserted through the shed, the
needle D™ in front of the tuft-yarn carrier K
and through or between the upturned ends
of the tuft-yarn and the needle D® back of
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The continued movement of the loom W 11 | same side—that is, one double pick in the |
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. tobeat up the two picks of Wels b ans e between it and the fell of the tab-
. tuft-yarnsLitothefell a of back of the loop of yarn.
. inFig 14 As the reed and lay recedo to| Having thus described out vention, what
. theirbackwardp
R L R -
""""" onter, carryit om for weaving tufted fabries,the. =~

- tinued movement of the loown t
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4

= arecarried into the lower plane of the shed

. and the warp-threads B"" info the upper

. connection with the first position of the har-
. 35 messes. (ShowninFig.13.) TheharnessB"

weft-carrier passing through the open loop
above mentioned, to place a weft-thread in
said loop, and one weft-carrier passing one
side of said loop, to place a weft-thread 1n
the same shed outside of said loop, substan-

the upper plane of the shed, as shown in Fig.
16, and the tuft-yarn carriers are withdrawn
and the reed and lay moved forward to beat
10 up the two double picks and the tuft-yarn to
the fell of the fabric, as shown in IFig. 10.
The reed and lay again moves back, forming
the shed shown in Fig. 16, for the insertion
of one double pick by the needle D*?, and the
45 reed and lay move forward to beat up sald
double pick to the fell of the fabrie, and the
harnesses B8 and B4 are moved to carry the
warp-threads B®' and D'*" to the lower plane

tially as shown and described.

3 "Tn a loom for weaving tufted fabrics, the
combination with a series of tuft-yarn car-
riers, carrying tufting-yarns, and adapted to
be carried or placed in the open shed with
the upturned ends of the tufting-yarn above
the warps and forming an open loop in the

of the shed and the harness B*? to carry the ‘shed between the free ends of the tufting-

so warp-threads B™" to the upper plane of the | yarns and their carriers, of two weft-carriers
shed, forming the shed shown in Fig. 13, and ' provided with weft-threads, and means to ac-
the operation above described is repeated. | tuate said carriers through the open shed,

Tt will be understood that the details of | one weft-carrier passing through the open
construction of the mechanism shown in the | loop above mentioned to place a weft-thread

55 drawings may be varied, if desired. in said loop, and one weft-carrier passing one
We do not limit our invention to the move- side of said loop to place a weft-thread in the
ment of the harnesses and the formation of | same shed, outside said loop, and a reed to
the sheds in the special manner herein de- | beat the weft - threads of both weft- carriers
seribed, as any other suitable movement of | simultaneously to the fell of the fabric, sub-

I1C
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12C

125
for the

60 the harnesses for forming the sheds

insertion of a plurality of weft-carriers in the
<ame shed after the insertion of the tutt-yarn
carriers in the same shed may be employed.

Instead of inserting the weft-threads on
each side of the tuft-yarn carriers in the same
shed, as above described, and shown in the

stantially as shown and described.
4 In aloom for weaving tufted fabries, the
combination with means to form single sheds

‘in the warps, and a series of tuft-yarn car-

riers carrying tufting-yarns and adapted to
be carried into the shed, the free ends of the
tufting-yarns extending above the warps and

130
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forming an open loopin the.shed,df two weft- |.

carriers provided with weft- threads, and
means to simultaneously actuate said weft-

carriers through the open shed, after the in- |

sertion of thetufting-yarns, one carrier pass-
ing through the open loop above mentioned
and placing a weft-thread in said loop, and
the other weft-carrier passing one side of said
loop, and placing a weft-thread in the same
shed outside of said loop, substantially as
shown and described.

5. In a loom for weaving tufted fabrics,
means to form sheds, aseries of tuft-yarn car-
riers carrying tufting-yarn and adapted to be
placed in the open shed before the insertion

_of the weft-carriers, two weft-carriers, and

means to actuate them, to place weft-threads

in the open shed, and guideways for each

- welt-carrier to retain the ends of said carrier

20

1n proper relation with the shuttle as it passes
through the loops of weft-threads, and a sel-
vage-thread shuttle, actuated to pass through

=

the loops of the weft-threads, substantially

as shown and described.

6. A loom for weaving tufted fabries, pro-
vided with tuft-yarn carriers, carrying tuft-
Ing-yarn and adapted to be placed in the open

shed before the insertion of the weft-car-
riers, with the upturned ends of the tufting-

yarn extending above the warps and forming

open loops, two weft-carriers, and means to
~actuate them through the open shed and

place one double weft-thread in the loop of
the tuft-yarns, and one double weft-thread
one side of the tuft-varns, and means to beat
the tuft-yarns and both weft-threads simul-

taneously to the fell of the fabric, substan-

tially as shown and described.

HORACE WYMAN.
JOHN A. CLARK.

Witnesses:
J. C. DEWEY,
M. HAAS.
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