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PaTeEnT OFFICE.
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~JOHN GLEDIIILL, OF NEW YORK, N. Y.

IMPROVEMENT IN POWER-LOOMS.
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Spec-iﬁcqtion forming part of Letters Patent No. 10,222, dated November 15, 1852,

1o all whom it may concer.: | |
Be 1t known that I, JoHN GLEDHILL, of the
city, county, and State of New York, have in-
vented certain new and useful Improvements
in Power-Looms; and Ido hereby declare that
the following is a full, clear, and exact de-
seription of the construction and operation of
the same, reference being had to the acecom-
panying drawings, making a part of this
specification, in which— - |
Figure 1 is a front elevation of a power-
loom constructed according to my improve-
ments and intended for weaving hair-cloth.
IFig. 21s a longitudinal vertical section of the
same. Iig. 3 is a plan of the same with the
top part of the framing and the harness-mo-
tion omitted. Tig.4 is a side view of certain
parts of the same intended to illustrate the
~operation of what I term the “auntomatic
“server.” Ifig. § is a front view of the filling-
~nippers which draw the weft through the
warp. Iig. 6 is a front sectional view of the

double hopper which contains the hairs for

the weft. Iig.7is a plan of what I term the
“drag” for keeping proper tension on the
hairs of the weft while they are being filled
in. Kig. 8 1s an enlarged view of one of the
serving-hooks. |

Similar letters of reference indieate corre-
sponding parts in each of the several figures.

The improvements which constitute this
invention are for the most part intended only

to be applied to the weaving of hair-cloth
(which I believe has never before been sue-

cesstully woven by a power-loom) or of any
material of asimilar character—thatis tosay,
a material whose weft is not continuous, but
is composed of a numberof detached threads:
but certain of these improvements are appli-
cable to any power-loom. By their use the
following results are obtained in weaving
‘hair-cloth: First, the quantity woven in a
given time is increased; second, only one at-
tendant i1s required for two looms, two at-
tendants being required with everyone of the
present looms; third, the stock is economized,
and, fourth, the quality of the manufacture
1s improved.

The first part of the invention relates to
the lay-motion and is applicable to looms of
every description. Itisdesirablein alllooms

to allow as much time as possible for the pas-
sage of the shuttle or other device which car-

[ ries the weft through theshed. Thisis more

particularly the case in weaving hair-cloth,
as the device which takes the hair must pass
through the shed and return while it is open.

Time may be gained for this purpose by al-

lowing the lay to be kept back as long as pos-
sible in the widest part of the shed. |

The nature of this part of my invention
consists in fransmitting motion from the
cranks to the lay by jointed connecting-rods,
or connecting-rods formed in two pieces, one
of which is connected to the lay and the other
to the crank and both connected together by
a sultable joint, andin connecting them at the
joint with a radius-rod capable of working
freely on a fixed center. DBy this meansIam
enabled to retard the latter part of the mo-
tion of the lay in going back and the first
part in beating up, and the lay is thus kept
longer in the wider part of the shed. .

The other parts of my invention are only
applicable to the weaving of hair-cloth and

-other materials of a similar character with a

continuous warp and a weft composed of de-
tached threads. In weaving hair-cloth in the

common way the hairs require to be laid in
such succession that the root end of one hair
will be next the point of the other, owing to
ne differencein the thickness of the two ends,

and hence the hairs are held in two bunches

by the left hand of an attendant, termed a .

“server,” one bunch having the roots and the
other the pointsconvenient to be seized by the

right hand, to be placed in the open sheds in
propersuccession.  Kach hair when entered in
theshed isseized witha suitable instrumentby
the “tender” on the opposite side and drawn
through when the lay is beaten up. I pro-
pose to perform the whole of these operations
by self-acting machinery, by which I can use
hair or filling-threads from any number of
bunches. -

The second part of my invention consists
in what I term the “automatic server,” which
18 a block or head fitting se as to turn freely
on a pivot in an arm attached to the breast-
beam of the loom-frame, or to any other con-
vient part thereof, and having a series of
hooks, which are formed to take one or more
hairs or threads at a time, and are arranged
in such a manner that when a proper motion

18 given to the head they will take the weft
| Bairs or threads from the several bunches in




. link K the same rmdius;r as the erank.
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proper succession and bring them to a p051-'
‘tion to be taken by the 1u:t1umeub uhmh_

draws them through the open shed.

The third part of my invention consists in

a pair of nippers so constructed and oper-
ated as to pass through the shed from the op-
posite side to the 51(’[9 where the hairs or
threads are in readiness to be taken by them
to seize the weft hair or thread from the

~server and to return through the shed with
the hairorthread, whichitlaysacrosstheshed

and leaves therein as soon asit 1s beaten up.
~ The fourth part of the invention consists

in what I term a “drag?” for producing a

proper tension on the weft hairs or threads to
keep them straight while being drawn through
the shed. ThlS drag is attaehed to the ]a,y
and is composed of a movable finger and a
fixed stud, between which the hair or thread
is slightly pinched by the action of a spring
~on the finger, the finger having such a mo-

“tion as will allow it to work clear of the nip- |
pers as they pass forth and back throuﬂh the

shed.
To enable those skilled in the art to make

and use my invention, I will proceed to de-

seribe its construction and operation.
The frame A and the arrangement of the

crank-shaft B, harness - shaft C, lay D, and | g

the yarn and cloth rolls are ihe same as in
most other power-looms. .
The arrangement for tr ansmittmn‘ 1110t10n
- from the cranks to the lay 18 best shown in
Tig. 2. . The connecting-rods consist each of
the main rod E, Whl@]] is the longest part,
and is attached to the lay by a pnmt a and
the link I, which connects with the crank,
the main 1*0(1 and link being connected to-
gether by a pivot b, which serves also to con-
nect the radius- rod (&, which works on the
fixed center pin 0",
The operation of the parts ma} be. per-

fec*t'i} understood by the pale gray lines 1n

Irig. 2, which indicate the revolution of the
CL m_k the movements of the pivots a and 0
and Clank -pin ¢, and the positions of the

~parts at the end of the stroke and the half

and back quarter revolutions of the erank.

make the lay perform only one-eleventh part
- of its movementduring the back quarter-revo-
lution of the crank and about two-fifths dur-
ing the back half-revolution; but by shorten-
ing the link I the back p(ut of the motion of

the lay may be still further retarded, the

shortest motion being obtained by giving the
~The
“movement given to the lay is the full throw
of the crank;the effect of the link and radins-

rod being to inecrease the speed during the
forward portion of the motion, but to decrease

it during the backward portion, and tlms to
keep it 10nﬂer in-a backward position.:
The 100111 represented requires onl} tw
leaves of harness; but that is sufficient to ex-
- plain my :a.mpmvementm the harness-motion.
Each leaf is suspended at the extremities of .

EQ,

.

'

r
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two cords d d’, of which d is attached to the
right-hand eu{l of both lecaves and d’ to the

0ppoa1te end, the said cords passing over pul-

leys II IT 1/, which work at the back of the

top rail Iof the frame and around the pulley
J, whose axle is in the upper end of a rod K,

which works vertically in guides e e outside
the frame. The rod I has a spiral spring f,

applied to it in such a manner as to draw 1t

downward. The Dottoms of the leaves of the
harness are attached to treadles L I, which
are moved by cams M M on the shaft D in a
well-known way. One harness 18 always

caused to rise by the cords d and ¢’ wheun the

It may be formed of sheet or

other is depressed by the treadles, and thus

both are balanced, while a proper tension 1s

i preserved on each by the action of the spring

fin drawing down the pulleys, both being
kept at all tnnes perfectly steady and frec

;from jamping.

The hopper in the Joom shown requires
only two compartments—one for that bunch

of hair which is to be passed root end first

through the warp and the other for the bunch
to be passed through point or thin end first.
cast metal or
wood, and is attached to the ieft side of the
frame, consisting of two V-shaped troughs g
d, m*mn@ed parallel with each other side by
side 10nﬂ'1tudmally to the loom and havmrr
open ends. A narrow slit /i (see Ifigs. 2 and
4) is made transversely across the bottoms of
both, extending nearly to the top. T'he hair

(shown in blue in the drawings) is kept partly

in a barrel or upright cylinder or pot M of
water, (as is always the casein weaving hair-

_eloth,) with the parts near the ends ]y ng in

the trough ¢ ¢, the ends protruding thmﬁfrh

the front of the trough. A cord 1, which is
attached to the frame at the side of ' the
troughs, passes through the slit /v above the
bunchesof hair and has aweight Nsuspended
to it, which keeps the hair twht in the trough
and Eorees 1t toward the bottﬂm

Attached to the breast-beam of the loom
and extending back is the arm O, which ear-
ries the automatic server. This arm O is

| better to be made of metal and should be at-
The proportions shown for the various parts |

tached to the beam in such a way as to be ad-
justable back and forth. It may also be ad-

justable sidewise.

time the lay recedes in such a manner as to

The head P consists of a square bloek of
wood or metal, whieh is pivoted at its center-
to one side of the arm, and has on one face
four studsk,one of which is caught and acted
upon by a hook [, attached to the lay, every

make it perform one-quarter of a revolution,
being prevented from turning farther throu wh

any E:hOCL by a spring bearing-piece n, which
18 forced against __th:e ‘back side by a spiral

spring m’, the spring yielding fo the copera-

tion of the hook {, but prevcntmﬂ' tlle head
| being turned acudent&lly i
~ On each of the four Slde‘:: of the hfn—md P_-

‘there is a serving-hook 7, which consists of a

curved piece of steel secured at one end to
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the head in anv convenient wayv, and havine | zontally-vibratine lever U
_ Y & h 2

a V-shaped noteh at its other extremity.
These hooks require to be alterndtely at op-
posite ends of the head, or so arranged that
their notches are opposite the centers of the
troughs g ¢ of the hopper, the order of suc-
- cession being such as may be required, ac-
cording to tlle nature of the fabric.

IFor weaving hair-cloth the hair requires to
be taken from each bunch alternately, and
thus the hooks require to be at opposite ends
alternately. KEvery time the lay recedes the
hook / turns the head P, and one of the serv-
“ing-hooks 7 takes a single hair in 1{s noteh
and draws it forward from the bunech to such
a position that the nippers will seize it.
15 Illustrated in Iig. 4, where the server is
sipposed to have just operated and the nip-
pers to have just arrived in position to receive
the hair v, when they close. For some kinds
of work 1t may be necessary to take two or

more hairs or threads at a time, and then the

serving-hooks would be made with two or
more notches; but when only one hair or
thread is required the serving-hook should
have only one notch, whose shape should be
such as could not take more than one hair.
If the center of the notches in the hooks be
opposite the centers or vertices of the troughs
¢ ¢, the books will neverfall to take a hair as
long asone remainsintheirrespective troughs.
It may be well to observe that in order topre-
vent the hair caught by the hooks from slip-
- ping out I raise a bulb or knob on every hair
 before using it; but as this forms no part of
the present invention it is not necesqary fur-
ther to describe it.

The nippers by which the hairs are pulled
through the warp consist of two long rods
R, terminating in jaws o . These barsmust
be long enough to extend clear through the
warp and leave the jaws protruding on one
side and a considerable portion of their
length on the oither. As it is desirable that
lwhtness and stiffness should be combined,
wood is the best material for the nippers, the
jawsbeing faced with metal. The right-hand
end of the lower rod Q, or the opposite end
to the jaw, 1s rigidly attached to, though 1t
may be adjustable on, a block S, whieh 1is ca-
pable of sliding on the lay-sole. The right-
hand end of the upper rod works freely
through a guide ¢, attached to the block s,
and is connected near the point of the jaw
by a radius-link 7. (Shown in dotted and
also in red lines in Fig. 5.) It has a spring
s, coiled round 1% within the guide ¢, which
always tends to close it, and on 1ts back side
it has a stud 7 projecting from 1t, whose posi-
tion is shown in IKigs. 1 and 5. The nippers
are caused to pass quickly through the open
shed while the lay is finishing its backward
niotion, and to take the hair v, which i1s held
in readiness by the server, and return with
it through the warp by a transverse motion
given to the bloek S by means of acam T on

This

l

together with the finger, m

, whose {ront end
operates on a picker-stall V,which 18 pivoted
in front of the lay and (3011116(31,6(1 with the
block by means of a connecting-rod 2, work-
ing through a slot 1n the lay-sole While
the nippers are passing through the shed to
the left side to fetch the ﬁllmn they are

kept closed by the spring s antil the points
ot the jaws have passed through the shed
and have arrived opposite the server, when
the stud ¢ comes in contact with the right-
hand sword of the lay or with any suitable
stop, and thus the traverse of the upper part
of the nippers is arrested. This stop takes
place when the block S has nearly arrived at
the end of its traverse; but the continued
motion of the lower jaw causes the upper
one to be raised by the radius-link 7, as
may be understood by Fig. 5, where the nip-
pers are shown closed in black and opened
in red. When the nippers are wide open,
one jaw is above and the other below the
hairv. Asthe block 5 commences traversing
back to the right the jaw 9 is allowed to de-
scend, 1n domﬂ which 1t knocks the hair down
from the noteh in the serving-hook, and when
it comes quite down it grips the hair, carrying
it through the warp as it continues its back-
ward traverse. The nippers do not relin-
quish their hold of the hair until the warp
has beaten up the weft and the shed is closed,
when, the closed shed holding it firmer than
the nippers,theyslip off. 1f, howevel‘ thenip-
pers should not relinquish 1t readily enoungh,

a fixed wedge may be applied at the breast—
beam, which may be made to open them as
the lay beats up. The drag by which the
wett hairg or threads are kept at a proper
tension is placed near the left-hand end of the
lay-sole. The fixed stud w0 is placed in an
upright position near the edge of the warp at
the back of the lay-sole. T‘he movable finger
x stands upright and is attached to one end
of a small lever Y of the first order, which,

may be made of bent
wire with an eye made to fit a fulerum-pin ¥.

This lever is under the control of a spring Z,

(see Fig. 7,) which when it is not otherwise
in uenced forces the finger « against the stud
w. When the layis moved back,the finger is
drawn away from the stud to allow the nip-
pers to pass between them by that arm of the
lever on the opposite side of the fulcrum com-
ing in contact with an arm 2z, attached to the
frame for the purpose. Asthe nippers draw
the hair into the warp it must pass in front
of the stud w. The lay commencing to move
forward at about the same time as the nip-
pers commence to move back with the hair,

causes the lever Y to work free of the arm z,

and the spring 7 throws the finger « ’Lﬂ‘amst
the stud ¢, pinching the hair frently between
them. This drag only requires the hair to be
long enough to protrude about half an inch
at most on the left-hand-side of the warp when
drawn through; but a much greater length is

thc hal*ness shatt, which ‘mtS upon P! 1101‘1- | required When the filling is put in by h::md
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T'he nippers do not require o great a length

of hair on the right side as is unavoidably

wasted in filling by hand. Thesaving effected
in the length of every hair of the ﬁlhnﬂ 18
expected to be about an inch and a half.

The loom may be made double or with two
warps filled by one server with a suitable
number of series of hooks and two pairs of
nippers filling in opposite directions.

Whatlclaimas my invention, and desire to
secure by Letters Patent, is— _

1. The combination of the main connecting,
rods K, links I¥, and radius-rods G, substan-
tially as desecribed, for giving the lay a mo-
tion, the forward pa,rt of whleh is accelerated
and the backward part is retarded, for the
purpose set forth.

2. The automatic server consisting of
block or head P, furnished with anvy number
of hooks n or analogous devices arranged in
any number of series according to the num-
ber of bunches of filling, hair, or threads and
in order of succession, the said block or head
being hung, substantially as described, on a
pivot in such a position that when a proper

amount of circular motion is given to it by .

suitable mechanism the hooks will withdraw

| the hairs from one or other of the bunches

and bring them to a suitable position to be
taken by “the nippers or other device, which
draws them through the warp.

3. A pair of nippers Q R, which are oper-
ated by suitable mechanism, substantially as
described, to make their jaws pass through
the warp from one side thereof every time the
shed is opened, seize one or more hairs or
threads from the opposite side, and return
through the open shed with the same and re-
lease the same swhen it 18 beaten up cmd the
shed is closed.

4, T'he combination of the fixed stud 1o,
finger x, lever Y, spring Z, and arm 2, sub-
stantially as described, the stud, finger, and
spring being for the purpose of producing a
proper tension on the hairs or threads as they
are being drawn through the shed, and the
lever and arm being for the purpose of mov-

' Ing the finger to allow the nippers to pass in

coming to feteh the hairs or threads.

JOHN GILEDI{IILL.
Witnesses:
O. D. MUNN,
EL. PorLHAMUS.
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