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UNITED STATES PATENT OFFICE.

RUDOLF EICLLD\T YDR AND GEORGE NARR, OF YONKEBS NEW YORK.

IMPROVEMENT IN LOOMS FOR WEAVING PILE FABRICS.

Spec;hmtlon furmmg pfut of Letters Patent No. 150,611, dated April 21 18"‘"4, application filed
Apul 4, 1872,

To all whom it may eoncern:
Beit known thiat we, RUDOLF KICKEMEYER

and GEORGE NARR, both of Yonkers, in the
county of Westchester and State of N ew Yorl,

have invented certain new and useful _Improveﬁ

ments in Looms, of which the following 1s &
specification:

This invention relates more particularly to
Jooms for the manufacture of tufted or pile
fabries, such as carpets, rugs, mats, cloakings,
11111t1t10118 of skins and \*elvetb and all kinds of
fabries in which a nap is for med by the shuttle-
thread on the face of the “OOdb' but the in-
vention 1s also &pphc&ble to looms for the
manufacture of goods in which part of the
shuttle-thread is cut off from the surface of the
coods, such as shawls, or fabries having tuits
or threads of a different color, length, or mate-
rial, put or arranged at intervals on the sur-
face of the ﬁoodq,, which may either be fancy
or plain.

The ordinary proce&s heretofore adopted for
making these and other like kinds of goods
consisted in 1l oating the bh_q_tj_le-thremd on the
surface or face o tre" fabrie, binding it-at-cer-
tain points, and afterward cuttmn 1t with a
knife run bw hand in the spaces between the
rows of tufts. This requires & great deal of
care and skill, and by such process 1t 1s 1m-
“possible to mahe 10nﬁer tufts than half the
space between each row of tufts.

It is common to use leading wires or strings,
operated either Ly the ordinary or any suitable
harness-motion, or by the jacquard-machine
of the loom, and so connected with a cutting
mechanism that each tult 1s fed to the cutter
or eutters by the action of the lay, and is cutb
at the 19(]11116{1 point to pwduoe the desired
length. |

0111* invention consists in a system Of lifting
wires or strings operated Ly the action of the
loom, said wires setting up the tufts at right
anoles or thereabout, Wlth the surface of the
fabric a{ter the tufts lia ave passed the cutting
mechanism. It is preferred to operate these
leading and lifting wires by the tread!es.

Whenever the lOOpb or ﬂo&ts are of unequal
length, or the leading-wires are so operated
thit the loops” are cut into tufts of unequal

] surface, which htter can be modified and ar-

| Thus, Supposm

ranged to present any desired raised figure.

\Vhenevu‘ the leading-wires are in the mid-
dle between the pomts where the tufts are
fastened to the back, then the tufts will pre-
sent a smooth and level sarface.

The pile may also be made in patterns of
different colors, as well as of different lengths.
a certain color is to appear
In a pattern in the middle of a set of tufts of
another color, the shuttle-thread is fastened
into the fabrie in the proper place, and each
end is cut off at the proper point, thereby cut-
ting out a piece of the shuttle- threfmd whenever
the distance from one tuft of the same thread
to the next 1s greater than necessary to pro-
duce the length of the tuft required.

We are thus enabled not only to produce
tuits of unequal length, but of any desired or
different color at any pmut without covering
the shuttle-thread in the body of the fabric any
farther than is 11et,ess‘ny to properly secure

the tufts.

In the accompanying drawing, which forms
part of this specification, Ifigure 1 represents
a side view of a loom, in part, having our im-
provement applied to it. Ifig. 21s a plan of
the same; Ifig. 3, a longitudinal vertical sec-
tion thereof I‘lgs. 4, b, and 6 are vertical
sectlons, representing three different modifica-
tions of the cutting apparatus as substitutes
for that shown in Figs. 1, 2, and 3 of the dray-
ing. Iig. 7is a plan of the cutting device or
ajppm‘atus shown in Iig. 6. Ifigs. 8 9, and 10
are sectional views of the pile mbrw during
the process of manufacture , showing the 1*(3111;-
tive positions of the le&ding and hfting wires
or strings; also, of the warp and filling, re-
spectively. | -

Referring, in the first instance, or more par-
ticularly to ¥igs. 1, 2, and 3 of the drawing, A,
is the frame of the loom, B3, the lay; C, “the
harnessy D, the breast- bemn B *ihe clotlp
beam; F, the whip-roll, and G the arp-beam.
H is a cutting blade or knife, ar anged over -
the breast-beam, for cutting the tufts before
the fabric passes through or over said beam..
This cutting-blade 1s mtomatlcally moved by

means of a 1ever or levers set in motion by

length, then the goods Wﬂl present an unequal | any convenient portion of the loom, zmd SO
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that 1t nmhe& a curved path across the fabrie, | bound into the back by one warp-thread, so

to produce what is commonly called a ¢ dr::uw

ceut.”’”
The leading-w ires @ are passed over the top

of the cloth-warp ¢, and are fastened at their
one end to pins e at Daclk of the breast-beam,

and held taut or stretehied at their other end
by weights f, connected with ecross bars or
rods g, made capable of sliding in slotted side
brackets I. These leading-wires are operated
by the heddles, or certain of them. The lift-
mg-wires b are arranged to extend between
the leading-wires and - warp, and are similarly
held and .st etched at their ends by pins e and

sliding cross-bars ¢, with attached weights f;.

and they also are opemted by the heddles, or
one of them. The weights f serve to ploduce
uniformity of tension on the several wires as
the shed is opened and closed. |

As the loops formed by the action of the

harness or jacquard motion and laid over the |

leading-wires are pushed by the lay along over
said wires to the cutter H, said cutter cu‘cs off,
and thus separates, the tufts.

The heddles marlked 1, 2,3, 4, 5, 6,and 7 in
Irigs. 1,2, and 3 carry the W&lp threads while
the heddlem marked &, 9,10, 11, 12, and 13
carry the leading-wires, Ebll(l the heddle 14 the
lifting-wires.
Carr yinn the warp-thr eads a certain number,

say five threads, are lifted high enough to
pass the shuttle anderneath. Llftlnﬂ iwe of

the heddles to which the lemdmf-nures are at-

tached, (oneheddle remaining down,)five lead-
111n-*W1res corresponding with the warp-threads
which have been lifted, areleft down, thereby al-
lowing the shuttle, with its thr ead, o pPass over
them. As soon as the shuttle h%s passe, and
the shuttle-thread to form the tufts i
proper position, the shed is closed, and, as the
leading - wires and warp - threads previously
raised are carried downward, the weft-thread
is looped over the leading-wires already down,
~the distance between which determining the
" length of the loop so formed. As the warp-
threads are arranged a little below the leadl-
ing-wires, they depress the weit-thread lower
than the leading-wires, and, in this manner,
fend to increase the length of the loop, as
shownin Ifig. 9. The tuft-threadis next beaten
up by the lay, it having, in the above manner,
been passed under a number of threads in the
~warp, and also passed over a number of the
leading-wires, and the next ground-shot binds
the tuft - thread in the back. As the weav-
ing proceeds, making three figure shots or mo-
tions of the shuttle for the tuft and one or two

oround-shots for the bacls, the tuftt: are pushed

forward by the lay, and, as the finished eloth
is taken away by the tahe up, the tufts are cut,
and the pile or plush sepamﬁed by the cutting o
apparatus, and, as the cloth leaves the cuttinﬁ
apparatus, the tufts are raised by the llftmm
wires, theuse ot which will beunderstood when
it is remembered, as herveinbefore explained,
that the loops are floated on the surface, and

F

Ly mlsmﬂ one of the heddles |

is in the

| in such a way th%t each. tuft-loop slides

that the tufts would, when cut, lile matted and

packed tight on the surfwce of the goods, and
wouldrequire gigging and brushing to setthem
up. To obvmte thls the lifting-wires b arein-
troduced under and between each row of tutts.
Itwill be seen that the distance between the
fabric and the leading-wires 1s wrad11ally 1n-
creased as the fabrie is fed along, and, 1n this
manner, each tuft is raised up and left stand-
ing When the fabrie 1eaves the lifting-wires.
To operate the lifting-wires, one heddleonly,
numbered 14,isnecessary, when the tuft-thread
is looped around but one warp-thread, as all

the lifting-wires have, in such case, to Temain

under the shuttle, while two or more heddles,
applied to the lifting - wires, are necessary
when the tuft-thread is passed_ under two or

more warp-threads.

“When a jacquard-machine is used, any one
of the warp-threadsor lifting and lmdmﬂ' wires
can be litted or let down.

Referring, in the next instance, or more par-
ticularly, to Ifigs. 4, 5, 6, and 7 of the draw-
ing, instead of the 1"e01procat1ng blade or cut-
tmn -knife H, a rotating cylinder, H', and a
comb- sh:szed cutting-blade, J ) 38 shown i in Fig.

| 4, might be used.

I‘1g. 5 shows another modification of cut-
ting apparatus, consisting of a number of cut-
ters, &, corresponding to the number of lead-
ing-wires. . These cutters are of a hook shape,
rmd the leadmmmres are looped around them
over
the cutting-edges ¢ of said cutters, and, as the
lay pushes the fabric along, the loops are
drawn tight over the cutting-edges and ulti-
mately (,ut in two or separated the lifting-
wires operating as hereinbefore descmbed

Another mode of cutting the tufts is shown -
in IFigs. 6 and 7. The cutting apparatus there
represented consists of a number of steel nee-
dles, k&, like common darning-needles, clamped
upon a metal plate, K, by means of a plate, L
A. thin strip of rubber is put in between the
needles and plate { to firmly secure the nee-
dles in their proper places. Through the eye -
of each needle 1s fastened one of the leading-
wires, while on top of all the needles rests a
cuttmn -blade, L, fastened to a;plate, M, and
(,xtendmﬁ from two to three inches” beyond
the width of the fabric. This cutting blade
or knife is automatically moved by means of a
bell-ecrank, which derives its motion ifrom any

‘suitable attachment with the loom, and has a

curvilinear action as 1t reciprocates, to pro-
duce a draw-cut. As the tufts are pushed up
by the lay, and each row comes toward the
cattin rr'-edﬂe of the blade, the part of the tuft

on top of 1:11(, needles is cut oft, and the tuits

thus separated, while the liftin g-wires, as 1in
the other cases, stmwhteu out the tufts and
set them up.

. We do not restrict ourselves, however, to
‘111} particular kind of cutting &p]_)ﬂl‘&tub, but
prefer, as a general thing to use the simple
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reciprocating cutter H, as shown in Figs. 1, 2,
and 3 of the drawing.

To explain more mmutel} the OpE‘IELtIOIl of
the invention, and its adaptability to cut dif-
ferent 1en0ths of tufts, reference will now be
made more _partmulerly to Figs. 8, 9, and 10
of thedrawing. Fig.8shows asection through
the shed of the loom when open,and atter the
tuft-thread m has been introduced. In this
figure a* a* a° a® a® a?® a'* o' represent the lead-
ing-wires lifted up, while a! @® ¢ a’ &® a'! ¢ a*
represent the row of leading-wires leit down.
Thus there are shown eight wires under the
tuft-thread m, while the warp-threads left
down are represented by the row of circles
¢ ¢t 8 8 ¢l ¢ ¢t ¢!% and those raised up to
fasten the thread m are shown by ¢' ¢’ ¢ ¢* ¢
¢! ¢® ¢ and are here also eight in number,
eorrespondmo with the number of leeduw-
wires under the tuft-thread. Fig. 9 5110WS
the shed closed, with the tuft- thread m bent,
as there represented and passing under the
warp-thread ¢!, between the lifting-wires b and
the leading - WII'E'S over the lemdmo wire a',
under "LdJ‘LCBIlt lea,dmn wires, and over the
lifting-wires, to and under the Wm:'p -thread ¢,
and so on over the leading-wires @’ @’ a” & all
a® a®, and under the warp- “threads ¢, ¢, ¢ c'l,
cls, fmd cle,
several wires and threads, a ground-shot be
now put in, and the tuft-thread m, thus fast-
ened 1n the fabric, be pushed by the layy to the
cutting mechanism, and the thread m be cut
at the pemts aty @, (05, a’ya?y a'ly o, and ', there
will then Dbe iormed tufts of the lenﬂth of
threads between the warp-threads to W].llﬁ]l
the tufts are fastened fmd the top of the lead-
ing-wires.,

n Fig. 10 the lifting-wires b are represented
In thelr raised eondltlon for straightening the
tutts, said figure also showing a seetlon of the
fabric in front of the tufts; of which, in ac-
cordance with the disposition of the several
leading-wires and warp-threads in I'igs. § and
9, there are here represented three double
tufts m! m?* w?, of equal length, owing to the
threful m bem passed over leftdmn*-mres in
the middle between the binding warp-threads,
next two tutts, m* m?, hfwinn one long and
one short p01t10n eaeh and following these
three tufts, m°® m* mb, of equal leuﬂth again,
bat shortel than the first three, Whlle the
piece s of the tuft-thread is clean eut out and
left on the lifting-wires, and thus eepemted
from the fabric.

These changes in the dlSpOSltlon and lengths
of the tufts and the portions composing them
illustrate the variable character and extent of
the invention, and its adaptability to weave
tufted or pile fabrics, or to cut out and remove
threads that are wanted only at one point, as
it were, of a fabric, for the purpose of produc-
ing a spot of a different color, shade, or ma-
terlal and where it 1s 1mpossﬂ)1e to conceal
the thread in the body of the fabric, as, for
instance, in the manufacture of shawls. Agam,

If, under this dleposmon of the.

w

Q)

in cloakings, it is often desirable to produee

lines or patterns of tufts of different length,

some curled and cut in two, while other TOWS
are curled and not cut, as 'in certain imita-

tions of goods known as ‘“‘astrachan,” while in

some cases 1t is desirable to loop the tuft-
thread around more than one warp-thread, and
leave openings between the tuits, to show a
different-colored ground. Our invention. is
capable of producing all these modifications

Dby simply changing the pattern chain or chains

in harness-motion looms, or the pattern-card
of the jacquard-machine.

In recapitulation of the various changes
which the invention is capable of 1)1‘0(1110111 |
those skilled in the art to which the mventmn
rel‘ltes will readily perceive that a tuff may
be looped around each warp-thread, or it may
be looped around two or more, and yet 1t can
be cut at any point, to produce any desired
Iength of tuit. I‘mthermore it is not neces-
sary to separately or ﬂddltl()]l’blly secure the
tufts, as when cutting them by the methods
heretefore practiced, beemqe in the present

case, the whole lenoth of the tuft-thread is
ﬁ_rmly held down on “the surface of the back,
while it 1s severed by the cutting appamtus.
Another advantage is, that the tufts are raised
oradually from the back, and not pulled up
from the surtace, as when gigged or brushed
up. This protects or preserves the tufts, so
that a filling which 1s very loosely twisted
can be used when a fur-like surface is wanted,
as, for instance, in making imitation seal- sLm
By being able, also, to entir ely eut out a piece
or pieces of the tutt-thread or filling, as here-
inbefore described, a variety of petterns can
be made, and which it would be Very expensive
to produce under previous methods. Thus,
supposing it 18 required to have a tult of
black one inch long in or on a surface of white
one-half inch long, and yet keep the tufts six
inches apart, we would then float the black
thread six inches, and cut within one inch of
the points where the thread is fastened, leav-
ing at each point a tuit one inch long, while a
piece of the black thread four inches long is re-
moved. The lifting-wires, too, set up all the
tufts, thus ploduemﬂ 2 finished fabric, ready
for the market, without any further mampula-
tion or handlm which 1s very important in
ooods formed of delicate materials and shades.

QOur invenfion is, of course, applicable to
any loom for producing a number of different
shades of color; a shading-loom with change-
able shuttles is best adapted, however. Ifor
ordinary plain pile fabrics, such as plain vel-
vets, a loom with three figure-shuttles and
one ground-shuttle 1s preferable; but even a
loom with only two shuttles will answer, by
making three shots for the figure with ene
Shuttle and one or two ground- shots with the
other shut-tle. In a hendaloem it would be
necessary for the weaver to change his shuttle
as the pattern required. For carpets or rugs,
a loom with a jacquard-machine is necessary
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to produce the number of (,ha,n oS 1‘(,(11111‘@11 for
the work to be done.

What 1s here claimed, and desired to be se-
cured by Letters Patent, is— -

1. The leading-wires and cutting a,ppm"mtus,

in combination with the lifting-wires, essen-

tially as described.

2. The lifting- mres inn combination with the
heddles, for operatmn by the latter, in the
manner and for the purpose set forth.

3. The combination of the leading-wires, the

ey

Jifting-wires, ‘and the heddlus arranged to op-
erate Dot setb 01 wires, Substfmtlfhlly as qpeu-
ﬁed

4. The (301111)11121,131011 of the entting apparatus,

the leading-wires, the llftmmwu‘es, and the

heddles, essentnl]v as herem described.
RUDOLT BICKEMEYER.

GEORGE NARR.
Witnesses:
JOSIAH If. HHARVEY,
E. ScavLrz.
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