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-ISAAC LINDSLEY, OF NORTH P

IMPROVEMENT IN LOOMS FOR

ROVIDENCE, RHODE ISLAND.

WEAVING HAIR CLOTH.

Specification forming part of Letters Patent No. 45,107, dated Novémb_er 15, 1864,

To all whom it may concern: -

Be it known that I, IsaAc LINDSLEY, of
North Providénce,in the county of Providence
and State’ of Rhode Island, have invented cer-
tain new and useful improvements in power-

-looms for weaving hair-cloth and fabrics, in

which the weft is inserted in separate lengths
of material instead of a continuous yarn or
_thread; and I do hereby declare that the fol-
“lowing is.a full, clear, and éxact description
“thereof, reference being had to the accompany-
~ing flrawings and the ietters of reference

marked thereon, making part of this specifica-
" tiom. B ’ -

The invention liereinafter deseribed presup-
poses the existence of an automatic mechani-
cal device or “serving apparatus” which will

-select a single’ hair or_length of weft from a
bunch or mass during'-a single bedt of the,
lathe, and hold it in the proper pésition to
be séized by the nipper or device used to in.
‘sert the same.in the open shed of the warp
with a sufficient degree of certainty and pre-
cision to enable the operation of weaving to’
continue uninterruptedly. Several of the im.-
provements eonstituting this invention, how-
ever, are equaliy serviceable in case the sepa-
rate hair.or length of weft is selected and pre-
serited in the requisite position by the human
hand. Asdsuitableand efficient serving appa-
tus for thus selecting and presenting the se-
lected hair or length of the weft to the nipper
or other device used to insert the same in the
. warp,’l purpose using that desecribed and set
forth in the schedule attached to Letters Pat-
ent of the United States No. 1,630, (32,634,)
granted to me, the said IsAAC LINDSLEY, June
25,71861, as being tlie best device known to-
me for tifat parpose; but any other efficient
device may be used instead thereof in con-
"nection with ‘the improvements herein de-
scribed, ‘ , .
My presént invention. embraces the.follo-
ing features of improvement:
. Fitst, the construction and method of oper:-
ating the nipper or device used to insert the
lengths of wett in the warp in order to insure
the certain seizure of the hair without sever-
ing, crushing, or otherwise iujuring the same,
“and.also'in the means employed to reciprocate
_.the said nipper or other device performing its
functious in the open sheds of the warp, to
avoid undue momentum arvising from its rapid

-their eqnivalent, w

of escape.

‘attached to the loose ends of't,

‘ ‘movement to and fro. - To accomplish the first

of these results, the selecting or serving mech- .
anism is so arranged in relation to the nipper
and to the mass of hair or weft, which is suit-
ably held in position to be operated upon by
.them, that when the end of the hair has been
selected from the mass by the means before
meptioned, or its equivalent, and. deflected
and lield aside from the mass and direetly
across the path of the nipper, the. nipper
shall:_grasp the same- between the selecting-
[instrument and the mass while thus held, so
that the wefts will be presented to the nipper .
with certainty-in the same position succes-
sively. In connection ‘with this, I form one
Jaw of the nipper with two projecting pegs, or-
hich enter the opposito jaw
and between which the weff.
sed beyond the probability
- It has been found in'practice that .
if the jawsof the nipper are closed suddenly
upon-the hair with foree the hair is liable to
be crushed and severed, and for the purpose
of avoiding this difficulty the nipperis first
closed sufficiently to encompass and secure
the hair,and at the commencement of the re-
treating movement of the nipper the Jaws are
made to close gently upon the hair with suffi-
cient firmness to hold it and draw it from the
mass into the shed. And for the accomplish-
ment of the latter-nuentioned result I make
use of a tough'yet light wooden nipper-staff,
which is made to slide to and fro in suitable
guides formed in the lathe-beam by means of
-a strap or band passing over a system of fixed
and movable pulleys, the latter of which, wish
the two ends of the said strap or-band, being
lhetreadle-levers,
perated by revolving cams in the

thereot in closing,
is Beizedr and melo

which are o
usual way,
- The second feature of my improvement re-
lates to the mode of working the heddles or
harness, by ‘meaus of which the changes of
the sheds are made within a short :portion of
‘the time required for the eycle of operations
of the lpom, for the purpose of giving the nip-
per and other parts connected therewith am-
ple time and space to perform their respective
functions during the single beat of the ..the,
and also to controlling the changes of the hed-

dles or harness by the supply of weft; and it
consistsin giving to the cam-shaft which works
the heddles or harness an -intermittent revo-
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 lution, with arest between the changes of the
sheds, by means of a ratehet, or its equivalent,
‘having as many teeth or pins as there are.
_bicks in working the round of the. figure, and

a pawl; or its equivalent, which will move the.

of the

ratchet one tooth or pin at each beat

lathe, which pawl is controlled in its opéra-
the supply of weft |
to the shed, so that if the weft is not supplied |

tion upon the ratchet by

to the: shed ‘the pawl fails to act upon the
ratchet; and ‘thie heddles or harness remains
‘unchanged antil the weft is duly suapplied,
when the pawl acts and.-turns the cam-shaft

and opens a new shed for the

to the manner of operating . :
‘ harness‘w’hich;forms_ the. selvage in; connec.
tion with :the heddles or harness that forms
the body of the cloth to prevent the forma-
‘tion of an overshot of weft of undue length
where the body and selvage sertai
period in the round of changes of the heddles

or harness; and it consists in so arranging the'|”

cams that-operate the selvage heddles -or

harness, in combination with’ theé eams that-

operate the heddles that form fhe body of the:
cloth, that at each round of the figure the sel-

vage-shed will be held open diring two picks |

and receive two shots of weft, -

The fourth feature of my - fEprovement fé-;-v

- lates to the mechanism for letting off or deliv-

ering the warps and taking up the woven cloth
produced; and it/ consists in 8o combin: |
and a positive, ““let:

as it is
ing a positive “take-up?”

- off” (by which I mean devices that take up and
deliver a nniform Ineasured length of the warp
at each beat of the lathe) with the. mechan-
ism that. actuates the
weft fails to be supplied to the shed their op:
eration will be arrested until the weft is duly
supplied. - )
The fifth feature of my improvement relatas

to the manner of arranging the reed 80-as to

- tompengsate for or counteract certain difficul--

ties in weaving hair-cloth that T will men tion, -

The weft-hairs ‘being moistened when they.

are woven, which moistens the ‘warps in same-

degree, and the selvage being of a different
texture from the body of the goods, the an-
equal shrinkage of those Jbarts in- drying is
liable to leave the. weft lying in a curved di-
rection across the web, instead .of straight.
‘This part of ‘my invention therefore consists
in giving a curve or form to the reed so as to
place the weft in- the cloth with a curvature
Just sufficient to counteract the effect of the
unequal shrinkage mentioned. - - R

'The sixth feature of my improvement re-.
lates to the operation of the automatic serv-
ing apparatus used
lengths-of ‘hair or weft and bresent the same
to the nipper, by which they are drawn into
the shed, and its purpose is to arrest the op-,
eration of the serving mechanism, to prevent
the nipper, as it advances to
from coming in contact with the said mech-
anism and injufing it; and it consists in com.

next shot of weft
Thethird féature of ‘my improvement relates -
the heddles or’| .
-Seribe the “construction and operation of the-

Jjoin:at a certain

‘hair;” -

same that when the

‘the ‘hair.” Fig. 4 is an end elevation _
Fig. 5 is a full-size plan of the device
which opens the nippet in the act of releasin g
“the. hair when it has’ been ‘drawn into the

| same,

 frame. of the

to"select the separate -

seize the hair,"

bining with the serving mechanism a detent
-OF Stop. 80 arranged as to work: in: concert

with the nipper.and arréest the operation - of
,tbe‘_serving,méc_hanism in a position out of
the way of the nipper when it advances to
seize. the hair, and to release the serving
meclianism ‘as’ soon as. the selected hair is
drawn out’of the:buneh. §

The seveuth: feature of my impiovement -

consists in the employment of a suitable celip=
ping device,to clip the straggling ends of ‘the
buunch of ‘hair or other-weft. to preventsaid.

euds  from interfering with the. operation of
the contiguous parts of the-machine,: -

. To enable others skilled-in the art to. make
and use my invention, I will- proceed ‘to - de-

same by means-of- the. accompanying draw-
ings,; in which— : '

Plate-1: Figures 1:and-2 are perspective
.views of the said hair-cloth

general arrangement of the parts,
Plate II: Figs.1and 2are perspective views
of-the said machine, showing the general ar-

rangemernt. of ‘the parts at the reverse end of
‘the same. -~

- Plate II: Fig. 1 isa perspective view of the
said dipper and the devices by which it is
opened and closed at the. proper time, show-
ing the nipper- in the position of seizing the
Fig. 2 is-a perspective view of the
same nipper and devices, showing the former
in the position of releasing the hair after havy-
ing drawn it into the warp. .

“-Plate IV: Fig.1isa full-size” plan .of said

nipper.  Fig. 2 is a longitudinal section of -the
same, showing fully its constraction.
is a full-size plan of the device which. opens.

and closes the said nipperin the act of seizing.

’

warp. ~Fig, 6 is an end elevation of the same.
. Plate V: Fig. 1.is an end elevation of -the

frame of the machine and of those parts which -
‘impart- the .reciprocating novement; to the
nipper. for .the insertion of- the -weft in: the"
| warp. . ‘Fig. 2'is a front elevation of the same,

1g. 3 represents the nipper in the act of seiz.

| ing the selected hair as it. is_deflected and

held by the lanee % for that purpose. ., -
. Plate VI: Fig. 1is-an end elevation of the

Fig. 3"

machiné and of those parts:

loomi, showing the '

of 'the

whicli operate and’ control ‘the action of the .

several sets of heddles or harness,
4,5, and 6 are details, which
thé description proceeds. o

Plate VII: Fig. 1isa front elevation of the
frame and those parts of the machine which
operate and control the selvage:warps: Figs

‘2 and 3 are details illustrating the suceessive

changes of the several sets of heddles or har-
ness. Fig. 4is a plan.of a portion of the lathe
and ’

of the curved reed R therein. -

the frame of the machine 'an’dv Of the _‘le,t-oif

Plate VIII: Fig. 1is an end elevation of

Figs. 2,3,
are referred to as -

“
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and take-up devices, their econnections, and
‘the means by which the same are operated.

Fig. 2'is an elevation of the reverseend of the’

same partsand their connections. :

. Plate IX : Figs. 1 and'2 represent the device
‘used to arrest the operation of the lance or
device used to select the hair or .weft from a
mass.at the proper time, as hereinafter speci-
fied. - Figs. 3 and 4 represent the device used
~to trim or clip off the projecting ends of the

bunch or mass of hair-which may be partially-

drawn therefrom by the repeated action of
the lance %, or from any other cause.
~ Similar letters of. reference indicate corre-
sponding parts in all the figures. -
- In the said drawings, B is the frame of the
loom, B being the arch from which the several
Sets of heddles or harness f7 f2 f3 f1 f5 g liid
%;’e suspended, as shown in Plates’I, 1I, and
. G is the lathe, which receives its vibrating
movement from the erank b b on each end of
the main shaft D. : -
~ Fis the chm-shaft, which is driven with a
‘speed of one revolution -to two revolutions of
the main shaft by means of the gears on each,
Plate IT. .
O is the yarn-beam, E the cloth-beam all of
which parts are of the usual coustruction.
I will now proceed to deseribe the nipper L.
(Fully shown in Plates I1I, IV, and V,) Said

- nipper is eonstructed, as shown in.Figs. 1.and

2of Plate IV, with two tapering jaws, ¢ ¢, one
of which, ¥/, is movable, on the pivot ¢ by the
‘projection d thereon, sliding against an in-
¢lined surface against the foree of the spring
U, Plate1V,Fig.2. The otherjaw isrigid, and,
its shank surrounds and is firmly secured to
the wooden nipper-staff J; and it will be per-
ceived that the side of ‘the shank at a is
rounded, and.that the end thereof is curved

‘obliquely, as shown, and let into the wood,
" and that the corner at .’ is covered. and pro-

. tected by a-plate, €2, which construction has

. been especially devised for the purpose of

breventing the wood froin wearing away next
to the metal shank, from the continuous rapid
movements of the nipper between the open
sheds of the warp, and to prevent the nipper
_fremn catching and breaking the warps in its
passage throngh them. In the - movable jaw

¥ two pegs,.t ¢, are inserted about half an -

“inch asunder, which pegs enter two cavities in

:the rigid-jaw ¢, as shown. These pegs serve. .

te prevent the selected hair or weft from -es-
caping after the nipper closes in the act of
seizing thesame, as will presently be explained.
" HandL are the nipper-boxes, whick operate
and control the movable-jaiw of the nipper.
The former; H, consists- of a cast-iron shell,
Plates II( and 1V, having arranged upon one
side a {riction-roller, 2, in a swing-arm, 3, and
“adjusted to give the requisite opening to the
nipper by the two set-screws 4, Upon the op

posite side of said shell is arranged a swin ging -

wedge, &/, upon the stud -5, and a set-serew, G,
protruding through froni the outside of the

shell; with its point next to the head of the

-said wedge.. The office of said wedge is to

Gepress the projection d to open the nipper in
the act of seizing the hair,' and the office of the
protruding point of said set-screw is to arrest
the complete closing of the nipper, and thereby
prevent {he:crushing of the hair thus seized.
The nipper-vox L serves.to open the nipper
and release the hair after drawing it fully:

through the open shed; and to this end it is
provided with a friction-roller, 2, arranged and
adjusted in like manner with ‘that Just de-
seribed, and a stationary wedge, 7 ,forming one
side of said box. These nipper-boxes are situ-
ated on the bed of the lathe in the pathway

traversed by the nipper, as shown in Plate Vv,

Fig. 2, in the proper position with respect to
the warp to admit and insnre the perform-
ance of their respective functions. '
The lathe G extends over the frame upon
thie right-hand side to a sufficient length to
accommodate the requisite length of the.nip-

per-staff, Plate V, Tig. 2, and is formed with
‘longitudinal - guides s s,between which the.

nipper-staff slides to and f?o, the sliding move-
ment being limited by the block-¢ on the nip-
per-staff striking against the stops # n on the
said guides. ‘The traversing movement of the
nipper-staft is effected by means of the strap h,

‘which isattached to the under side of and di-

rectly beneath the block ¢, and-extends in op-
posite directions longitudinally, passing over
the wheels v » in the under side of the lathe, -
thence over the two sets of fixed pulleys o o
and movable pulleys p p/, the latter of which,
together with the two ends of said strap, be-
ing attached to the ends of the treadle-levers
R/ R/, swinging vertically in guides j upon @ .
fulerum on the opposite side of the frame by

‘motion derived from the revolving cams s r :

on the cam-shaft F, Plate V, Fig. 1.- :

There are two fixed pulleys o and three
fixed pulleys.o’ and two each of the movar
ble pulleys p p’; and it will be seen: that by

Ineans of this arratgement of fixed and mova-

ble pulleys the- extent of motion of the two
treadle-levers is multiplied when transmitted
through the strap % to the wipper-staff; with-
out creating any excessive moméntum beyond
the resistance of the frietion produced by the
sliding nipper-staff, and othérwise to suppress
and control, and it is this peculiarity of .the
mechanism which renders’.it important. and
valuable as a means for operating the nipper-
staff in power-looms for weaving hair-cloth H
and it should be here stateéd that it is found
to be important in practice that the nipper-
staft should be as light as possible, and that
everything calculated to create undue momen-
tum in the nipper-statf should be avoided.

. Having thus described the construction and
‘arrangeudent of thenipper and the appliances

for operating and controlling the salne, its
operation'is ‘as follows: When the nipper is
in the position shown in Plate V, Tig. 2, the
hair is released by the opening of the jaws of

| the nipper, as shownin Plate I1I, Fig. 2, and
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by a continued revolution of the cam-shaft F,
Plate V, Fig. 1, in the direction indicated

by arrows the cam # depresses the treadle- |

lever R/, and, through the medium of:the strap
k and pulleys o and P, transmits motion to the
nipper, carrying it through .the open shed of
the warp.and into the nipper-box H, when the
brojection d. on the movable Jaw slides
against the inclined surface of the swinging
wedge ¥/, thereby causing the said jaw to open
and receive the selected hairz when deflected
from the bunch B’ and presented by the lance
orselecting-instrament k,in themanner shown

in Fig. 8, between the . pegs ¢ ¢, and to grasp

the selecied hairzbstween the selectin g-in§tru-
ment and the pointy of its deflection from the
bunch, as shown. The projection d then slides
from the head of: the wedge ' and strikes
Immediately against the point of the set-screw
-6, which is so adj usted as to permit the mova-
‘ble jaw to inclose.the hair without -actually
pressing it, when the nipper _recedes, and ‘in

so doing the projection d slides off the point-

.of the -set-screw, thereby causing the- nipper

1o seize the hair firmly, . The wedge % then

swingsaside, and the hair tlius seized is drawn
‘into the . warp until the projectiond mieets
and is depressed by-the-wedge 7, which opens
- the nipper.and: releases the hair, when it is
beaten up by the reed in. the usnal way, = -
< - It is obvioug'thiat if the nippers should be
closed upon' the hair violently with  the fall

force of the -spring that: ,SHut's,the*mOVable_

Jjaw thé hair ‘would bie erushed and severed;
;and it is for the purpose of _
‘ualty that the nipper is first-closed safficient-
Ay t0" encompass- and secure- the'-hair within.
its .grasp, and’ Wwith the retreating’ movement

of the.nipper the restraint before: imposed. |-

upon the spring Wwhich closes the nipper is re-
moved, which: yiefmits the hair to be gently
and yet firmly
warp. o .
“Although nippers of various -constructions
-have been, heretofore tried for the purpose of
weqving detaclied wefts, I am not.aware that

‘a.similar mode of operation has ever before -

been employed to render the nipper effective,

-and , this modeis therefore claimed as one
- feature of. improvement in my-invention. - -

"I will next proceed to. deseribe that part of
-Tay invention: whicli relates to bhe method: of
.operafing and controlling the .action Jof ‘the
heddles or-harness, in doing which /reference:
will be had to Plates I, II, VI, and VII, in

which f1 £2 f3 i £5 g''g are the heddles or.
harness. "The latter, ¢/ g% being ‘the ‘selvage -

‘heddles,are more particularly described under
another head. ‘ it er

* Hair.cloth is commonly woven 'With‘;ﬁve;'
sheds, -and there. aré fiye heddles, ‘each of-

‘which opens a distinet shed in regular sucees-

sion, These heddles are operated-by the:le-

vers N/ N2 N3 N* N%, swinging on the common
falcrum-pin 9, and the.cams V/ VEV3 V4 Vs,
being connected with ‘both-ends of the said

Jevers by suitable bands passing over the p,l’;l?t

"sliown in Fig. 1.

aveidiiig this cas- |-cams in hair-cloth Tooms,

seized and _drawn into the

| Plate VI, engaging with one of five

~of _the main shaft

‘used for the purpose,

leys I I’ in the arch B’ abdve and correspond-
ing pulleys, 2 I, attached to the Cross-pieces .
B? B beneath the heddles, as shown in Plate .
I, Figs. 1 and 2. The levers N-and cams V-
are formed as shown in Plate VI, Fig. 6, and -
thre cams ‘are arranged on the cawm-shaft z, as
Each cam has a projection s
@’ on one side of its periphery, which, in re-
volving in the directio ndic-ted by the ar-
row, slides against the inélin®d surface n? of
the lever N, and swings the upper end of the

‘Same to the position shown in dotted lines to

raise -oue leaf of ‘the_ heddles; and the
rounded corner of the caw at 2 slides against
the inclived surface #? of the lever N , and re-
tarns the opposite end of the same to the po-
sition .in Which it is shown. .The said cams
are arranged on the cam-shaft 2z with respect;

to each other*in the.order required for ‘open-

ing the sheds in their proper order, and the
action of each cam  to impart the -requisite
movement to. its lever is produced by one-fifth

of arevolution of the cam-shaft z, -
" The arrangement of cams and levers above

-described by themselves form .o ‘part of ‘my

invention, the same having been previously
used in looms for weaving woolén and other
fabrics, but in every instance within my
knowledge the cam-shaft z has been revolved
continuously, and -although this mode of re-
volving the said.cams is without objection in
looms.using a continuons weft itiserted with.
each to and fro movement of a shuttle, it is
utisuitable as a means for operating the saine
wherein two move-
ments of the nipper or device which performs

the functions-of a shuttle are necessary for
the insertion of one length of weft, in. conse-

quence of which it is especially necessary to
open and -close the successive sheds with
atleast twice the rapidity required in usiag a-
shuttle and a . continuous weft, To accom-
plish - this -purpose .I employ - a cam, § on
the main shafs D as the source of motion,
which, with abont one-third of a revolution,
imparts a sufficient ‘reciprocating movement
to a swinging pawl, w, Figs, 1, 3, 4, 5,

C pius, ¥ y,
&e., of theratchet-wheel X on the cam-shaft x,
to turn said shaft and cams one-fifth of arevo-
lution; and thereby open the successive sheds
of the warp with .one-third of a revolution
D, and one-third of a
full beat of the lathe, or in one-sixth of the
time occupied by the arrangement heretofore
supposing the gears
which drive the .cam-shaft z.to be of equal

‘gsize,

: The operation of the heddles L rE s

18 controlled in a mannerto make the opening

of each succeeding shed dependent on the
Seizure and insertion of a weft in the preced-
ing one by meansof the ¢ drop-wire ” a; which

‘engages with the upright arm ¢! on the lever

m?, vibrating on the stud s* with. a positive
movement from the -cam ¢° on the main shaft,
to raise and depress a wedge, 0% at its oppo-
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site end, tlie incline surfuce of \'vhluhilslldl_ng

against the stud # in the arta W of the rock-
ing shaft 4, imparts theroto a sufticient rock-

ing movement to cause the arm 2* to with. .

draw the pawlw from engaging yith the pins
¥ ¥, &c., when the said wedgo 18 ‘raised, as

shown in Fig. 3, I'late V1) and toallow thesaid |

pawl to engage with the pins y g, &c., when
the said wedge is depressed, as sliown in

Figs. 2 and 4. The fiest condition of the said -

drop-wire a!, arm ¢, lever m?, cam 2, wedge
b’ -arms W and 22 on the rocking shaft, and

the pawl e« being fully shown in Plate VI,.

Fig. 1, and Plate I, Fig. 2, the relative posi-
tion of the wedge.)? and latter-mentioned parts
with the pins and ratchet-wheel being fully

* shown in Fig. 3, in which it will be seen thdt-

the fall of the drop-wire a* into the position
shown in Fig. 1 causes the pointed end of
its lever to catch the end of the arm et of the
lever m? when ‘it is released by the cam- 5,
and returns by the action of the spring o, in
consequence of which the wedge is held in the

position shown in Fig. 8, swinging the rock-’
‘ing arms W and 72 into the position shown,

the latter withdrawing the pawl w from en-
gaging with - the pin y, .thus causing the
ratchet-wheel X apd cams V V, &e., to re-
main wholly disconnected from the source of
motion by which the same are actuated, and
the heddles remain at rest and ‘unehanged.

- The’ second condition of the drop-wire at
and its connections, which results from the

seizure and drawing of the weft iuto the-open-1-

shed, is fully shown in Plate I, Fig. 1, and
Plate VI, Figs. 2 and 4. In this case the
drawing of the weft past the wite a® causes
the weft to trip and lift the drop-wire a* with
the return beat of the lathe, thereby prevent-

ing the end of the drop-wire lever from catch--

ing the end of the arm ¢!, which fnstead falls
under the projection on the end of said arm,
as shown, thereby allowing the said arm to
swing forward, the wedge 0? to fall, as shown

in Fig. 4, the arms ‘W and /2 to swing into the’

Position -shown, and the pawl w to engage
with the pin ¢/, whereby a connection is ef-
fected between the cam j’ (the source of mo-
tion) and the ratchet-wheel X and cams V V,
&c., which operate the heddles. '

- L-will next proceed to describe the: parts
which- operate. the selvage-warps, the same

being fully illustrated by Figs. 1, 2, and 3 of-

Plate VIIL. ] .

In Tigs. 1 and 2, ¢'" g% are the selvage-hed-
dles, which are suspended by suitable ‘bands,
I P, from the opposite sides of therolls §'S, so
that when one of the said heddles, g2, is ele-
vated, the other, ¢/, is depressed. in the usual
way. The heddles are connected by suitable
bands, I* I, to the levers v v, swinging on the
common fulerum #%, by motion imparted from
the cams #/ 7% 7° »* of the cam-wheel M on the
cam-shaft #, which depress the levers v » and.
their respective heddles alternately, as shown

* in the several chauges of the diagram, Fig, 2,

thereby forming the selvage of plain cloth,

which has the cffect to bind the. ends of the -
weft niore closely and firmly than in the body

of the fabric, which is required {n hair-cloth -
and similar fubrics to give permunence and

stability to the goods, and to fasten the ssme
by when used for upholstery purposes.

The difference between the Jength of the
sel\'age-loogs 87 and those of the body of
the cloth W3 ig fully shown.in Fig. 3, in
whicl the loops of hair are represented by
black Jines, aud the divided threads of the
warp are represented in red lines; and it will

.be perceived that in the selyage the . hair

passes over one warp-thread and under. the .
next, while the hair or weft in the body of the

_cloth passes over four warp-threads and under -

one thread, then over four other threads, and-
so on, a different combination of four warp-
threads.being bound in one loop with each of
the five changes. produced by the heddles.
In repeating these changes, owing to the dif-
ference in the number of threads forming the
short loops of the selvage and the long loops
of the body of the fabrie, the “weft inserted
with the first of the series of changes com- -

"bines six warp-threads instead of four in one

loop next ‘to the selvage, thereby forming a

loop of excessive length, and' giving an un-
even and imperfect appearance to the fabric,

to avoid which is the object of this feature of
improvement in my invention; and although
I am aware that hair-cloth has lieretofore been
woven in hand-looms without this imperfec-.
tion by mreans of a peculiar monnting of the
harness and working of the heddles, . am not
aware that by any automatic or self-operatin Iy
means the said imperfection has been avoided.,

" This desirable result is accomplished by the

arrangement of the cams 7 v* 93 #4in the fol-
lowing manner: : _
Tlie cam-wheel M makes one-fifth of a revo-

‘lution with. each intermittent rotation of the
-cam-shaft z, as above explained, and the cams

v 2 r° r* each oceupy a position-one fifth of

‘the circamference asunder.  The cam 7 occu-
" pies a space equal to that of two of the other

cams and the intervening space, and is; in
fact, two cdms united in one, so .that there
are actually five cams, which I will distinguish
by the figures 1 2 3°4.5 in red, which pro-
duce the successive ‘changes of the selvage-
heddles in ‘tlie order represented in Fig. 2
with reference to the other héddles, and as

| represented in Fig., 3 with reference to the
.succeeding sheds of the warp, to wit: Cam 1
(red) produces the first change of the. sel-

vage-heddles, as shown in Fig. 2, and -the
hair or weft is inserted in the shed, as-shown
in the first change, Fig. 8; cam 2 produces’
the second change, as Tepresented ; cam 3, the
third change; cam 4, the fourth change,.and
cam 5 the fifth change, and last of ‘the series,
With the mnext rotating movement of the -
cam-wheel M the first change is repeated ;
but as cam 5 and cam 1 constitute one cam,
r4, instead of opening the alfernate selvage:

‘shed, no change. takes places and a second
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hair is inserted therein, as shown by the dia-

grams of the {wo first changes in Fig. 3. 1If,

on the contrary, the alternates selvage-shed

was opened with the repetition of the first

change, the first selvage-thread would be

oye of the upper warps, the weft, would be in-

serted beneath it, and the adjoining loop, #, in

‘the body of the cloth would contain six
threads instead of four, and thus create the

imperfection above described. As-a self-op-

erating means, therefore, for operating and

controling the selvge-threads and the warp,

the arrangement of the cams ¢/ 7% 73 74, or the

equivalent thereof, to effect this purpose

- forms one feature of improvement in my in-
vention, ’ .

I will néxt proceed to describe that feature

of improvement which relates fo the combi-

nation and arrangement of.the. let-off and

take-up mechanisms and: the devices: that

. actuate the same,in doing which reference
will. be had to Plates II and VIIL. " In these

plates, O is'the yarn-beam, P P ‘are the press-
ure-rollers of the let-off A is the breast-
beam, Q Q' are the pressure.rollers of the
take-up, and E is the.cloth-beam. The warp
K -passes from the yarn beam Caround and
between the let-off rollers P P/, thence it the
direction indicated by the afrows throungh the
heddles and reed and over the breast-beam
A, thence around and between the take-up
rollers Q Y, and is finally wound. upon the
cloth-beam B. The said@ warp is pinched be-
tween the let-off rollers by means of the
set-screw -3 in the upper end of the lever 4,
in which the roller P has a bearing at each
end, as shown in Fig. 2 of the said plates. The

cloth K is algo punched between the take-T

up rollers Q Q by-means of the lever 2% and
the force of the spring f7applied to the end
thereof, which is exerted on the bearing at
each end of the roller Q’, asshown: In addi-
tion to this, the warp and cloth are so wrapped
around the said .roller that any revolution
thereof imparts to the warp a corresponding
progressive movement. The two rollers P and |
) are connected and made to revolve simul-
‘tanéously-in the same direction with an equal

speed by means of two equal pairs of bevel-

gears, &° k', and the . cross-shaft 10, extending
at right angles with the axis of said rollers

at one end thereof. _

The circumference of the take:up roller Q
exceeds that of the let-off rcller P aboutthree-
sixteenths of an inch, to compensate for the
stretehing or yielding of the warp produced
by the répeated beating of the lathe, and the
surface of said take-up roller is coated with
coarse emery or sand, to render it§ action
positive upon the cloth. The two mechan-
isms being connected by the cross-shaft 10, as
above deseribed, they are both revolved with
an equal intermittent movemenst in the same
dirvection by means of the actuating device,
consisting of the worm-gear 12 on the shaft of
the let-off roller P, and the worm ¢* on the-

upright shaft 12, the ratchet-wheelw’, and the
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pawl 14, the latter nfoving with the swinging

"ari ¢%, which is connected by the rod +° to

the sword g° of the la*le,the source of mo-
tion, as shown; and the several parts of the
actuating device being thus arranged with
each beat of the lathe, the pawl 14 turns the
wheel m® and its shaft 12 to the extent of one
tooth (there being generally from twenty-
eight to thirty-six teeth in said wheel, accord-
ing to the number of wefts put. into.an inch.
of the cloth) thereby giving to the worm and
worm-gear, a slight yet sufficient rotary move-
ment to cause the warp' to progress in its
passage to the cloth-beam E, a suitable dis-
tance to provide for the insertion of each suc-
ceeding length of weft; but if the supply of
weft to the sheds should be interrupted for
one or.more- beats of the lathe, the uniform
progress of  the let off and take up, as
before described, would produce an open or
‘slack place in the goods at the point where
the supply of weft tailled.” To prevent this re-

-sult, the pawl 14 is conneeted by the rod 16 to

the arm 17 upon the rocking shaft #*, the opera-

-tions of which are controlled by the weft stop-

motion, as before described, so that when the
weft fails to be supplied to the shed the turn-
ing of the shaft n* to arrest the operation of
the heddles or harness also raises the pawl 14
from the ratchet-wheel m® and arrests the
operation of the let-off and the take-up,
until by the proper supply of weft, as before
described, the movement, of the shaft ¢ is re-
versed and the pawl 14 is lowered upon the
ratchet-wheel w°, and its regular-operation is
resumed. By this means it will be seen that,
dependent upon the tailare or the supply of
weft, all the operations of the warps are simul-
taneously and automatically suspended or re-
sumed, which mode of operation also consti-
tutes one’ feature of improvement in my iu-
vention, .
To provide for a disconnection of the take-
up rollers from the let-off rollers for removing
the woven fabri¢ from the loom, or for any
other purpose, I form one bearing of the cross::
shaft 10 in the lever 15, which swings on the .
stud ¢ on the frame, and is held in the posi-

.tion necessary for the meshing of the two

bevel-gears &* by means of the pin O% pass-
ing through-the frame. The take-up rollers
may be revolved by hand by means of the
hand-wheel C*,and their revolutions are tranc-
mitted to the cloth-beam E by means of the

- crossed belt or band passing around said beam

and the roller P, as shown in Plates I and II,
Fig. 2, to wind the cloth as it is woven or un-
wind the same, when desired. ’

I will next proceed to describe that feature
of improvement which relates to the shaping
of the reed or sley to counteract the effects of
shrinkage by the drying of the web after it is
woven, in. doing which reference will be had
to Plate I, Fig. 2, and Plate VII, Fig. 4.

In the selvage of hair-cloth the hair is of
necessity bound wmore closely and rigidly than
{in the body of the fabric, and the hair which
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is previously moistened to prepare it for weav-

ing becames dry after it is woven, in doing
which the web is liable to shrink in the direc.
tion of its length so as to draw the hair in the
body of the cloth into the form of an irregular
arc or curve, greatly to theinjury of the ap-
péarance and usefulness of. the goods, the con-
cave side of the curve being next to the reed,

and it is the object of this feature of my in-

vention to avoid this difficalty, to accomplish
which I curve the reed R in, as nearly as pos-
sible, the form in which the lengths of weft

.are curved by the shrinkage, as before ox-

Dplained, except that the reed is curved in-the
opposite direction, as shown in Plate I, Fig.
2, and Plate VII, Fig. 4, by which means the
moist hair or weft is inserted and beat up in
the form of a curye, so that by the shrinkage,
which would otherwise curve the. weft, it is
lett straight and at right angles with the warp.
The reed is held in the requisite curved posi:
tion by means of 5 former, ¢°, of wood, placed
between the réed and the straight edge of the
groove 2* in the lathe and thie binter J1% which

i8 8et up against the reed by means of the two

bolts therein, as shown.

I will néxt proceed to describe that feature
of improvement which Telates to the means
employed to arrest the operation of the in-

‘strument used to select the lengths of hair
or other'weft from & mass when the nipper-

advances to seize it, tlie_ same being suffi-
ciently illustrated by Figs. 1 and 2 of Plate
1X,. JIu said figures, A isa metal plate, which
is secured to :a metal plate, Y, extending
from theleft end of thelathe-beam G,asshowh
in-the several figures. A stand, D?, is fast-
ened upon the metal plate A, in the upper

- partof which are formed sunitable bearings for

the shaft a, which is revolved by means of the
grooved pulley b and a band thereon conneect-

- ing with another pulley suitably arranged on
_Some . revolvinng part of the machine, The

shaft @ imparts-a vertical reciprocating move-

ment to the instrument, which selects the
. lengths of weft from the bunch at the proper

time, as hereinbefore related, and to provide

for the failure of the said instrumeit to select.

a hair or length of weft in its first effort to do
80 the movement is repeated until a hair is
selected. Should this movement, however,
continue after the nipper advances to seize
the hair, the nipper would be liable to strike
against the:lance and break it and its append-

- ages. To prevent this casualty, 1 arrange
‘on'the stand D? a lever or pawl, T2 which is

thrown up into an engagement ~with the
notched disk-¢'on the shaft « by means of the
rod s and lever 5, which han gs upon the lathe,
the outer end of which is depressed by pass-
ing beneath the stationary incline 1 wiren the
lathe swings back; as is shown in Tig. 1,
thereby arresting the further revolution of the
shaft @ and holding -the selectin g-instrument
up out of the way until the nipper completes
its stroke-and is withdrawn. The paw] T2 is
disengaged from the shaft @ by means of the

finger g, which is embraced by the forked

piece ¢, which has a sliding movement parallel
to the axis of the shaft a imparted to it by. a

“statiopary incline upon the frame, -against

which the sliding rod or bar o, that carries
the forked piece ¢,impingesas the lathe swings
orward, as is shown in Fig. 2, or by any other.
suitable device, by which means the paw] T2
is pushed aside from the notch of the disk,
‘when the spring frestores the lever ¥ and the
pawl T?%to the position shown in Fig..2. In
practice I have operated this stop by connect-

‘ing it with the stop of the servin g-instrument,

constructed substantially as desecribed in the
aforesaid Letters Patent No. 1,630, and have

effected the disengagement of the pawl T? by

mounting the forked piece ¢ upon the sliding
rod marked o in Fig. 6 of the drawings of said
patent the movement of which suffices for
both purposes. This stop, arranged to operate
substantially in the manner specified, is neces-
sary for the suecessful co-operation of the se-
lecting-instrument and nipper when arranged
as before described, and is therefore claimed as
one feature of improvement in my-invention.
_. I'will next proceed to desctibe that feature
of improvement which relates 'to the means
employed to trim off' the straggling ends of
bair which are partially drawn from.the bunch

_Or mass by reason of the repeated. selections.

made therefrom, in doing ‘which I'shall refer

to Figs, 1, 2, 3, and 4 of Plate IX. - In Rig. 3-

of said plate, B® is the end of the ‘bunch of
hair or weft, the same being eonfined beneaih

‘the clasp H? and ¥/ &' represent. straggling
hairs which have been partially drawn out by

the other hair which has been drawn from the-
bunch by the nipper. - Those straggling ends
of hair protrude through the spaces between
the series of cutting-blades «® of the plate Uy
and they are-clipped off by means of the slid.
ing blade E? on the sliding plate ¢% the ex-
treme end of which strikes against the post4
on the frame B, Fig.2, with the forward stroke
of the lathe, and slides the blade E? past the

-hooked edges of the blade 1? théreby cutfing

off .the protruding ends of the hairs, _The
sliding blade is returned with the next back-
ward stroke of the lathe by means of the rod
20, secured to the said sliding plate, the end

.of which strikes against the some convenient

part of the frame of the machine, and 'slides
the plate and blade E? back preparatory to
repeating its cutting-stroke, as shown in Fig,
1. This device prevents the straggling ends
of the weft from being accidentally caught
between the jaws of the nipperand from embar-
rassing the action of the more delicate select-
ing mechanism; and is therefore important,
and is ¢laimed as one feature of improvement
in my invention,. [ .

Having thus described my. invention, I would
net be understood as restricting miyself to the
particular construction and arrangement here-
in set forth and described, as I claim all modi-
fications inwhich the same mode of operation
is performed by equivalent means,
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I claim—

1. So combining and arranging the select-
ing or serving instrament and the nipper and
the mass of weft presented thereto, as de-

scribed, that the end of the weft that bas been -

" selected will be deflected and held aside from
the mass directly across the path of the nip-
per, which is thus enabled to seize the weft
between theselecting-instrumentand the mas,
substantially as described. :

2.- The employment of two projecting pegs,
or their eqnivalent, in the jaws of the nipper,
substantially as described, to effect the pur-
pose specified.

3. The mode of operation, substantially as

specified, by which the nipper is first closed.
sufficiently to encompass and secure the hair or
weft, and at the commencement of its retreat-
ing movement the jaws are made to close gently
upon the bair or weft with sufficient force to
liold the same and draw it from the mass into
the open shed, substantially as described.
- 4. The employment of two sets of fixed and
movable pulleys, o0 o/ p p/, or their equivalent,
in combination with the treadle-levers R’ B’
and a suitable strap or band connecting with
the nipper-staff, substantially as described,
tor the purpose specified.

5. Giving {o the cam-shaft, or its equiva-

lent, that works the heddles or harness an-

intermittent rotation at each change of the
shed by meauns of a ratchet and pawl or other
suitable devices, whose operation upon the

cam-shaft is made to depend upon the supply |.

of weft to the shed.

6. The arrangement of the cams ¢/ 7293 4,
or their equivalent, which operate the selvage
heddles or harness, substantially as and to
effect the purpose specified. )

7. Combining a positive take-up and a posi-
tive 1:t-off with tle devie:s that actuate the
same, so that when the weft fails to be sup-
plied to the shed their operation will be ar-
rested and will be resumed when the weft is
dualy sapplied. _

8. T do not claim the. use of a waved reed
for giving a permanent waved form to the
weft ; but I do claim placing the weft in the
cloth by means of the curved reed or other-
wise in such a position as will counteract the
effect of the unequal shrinkage of the parts,

‘substantially as deseribed.

9. Combining with the antomatic serving
mechanism a detent or stop, so arranged asto
work in concert with the nipper and arrest
the operation of the serving mechanism when
in & position to be out of the way of the nip-
per as it advances to seize the weft, and to
release the serving mechanism after the nip-
per has retired, substantially as described.

"10. In combination with the mechanism
which supplies the weft to the nipper, or its
equivalent, the employmeut of a clipping or
shearing device, substantially in the manner
and for the purpose deseribed.

(SAAC LINDSLEY.
Witnesses : o ’
Isaac A. BROWNELL,
GEORGE (. PHILLIPS,




