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To aZZ whom it may concern.
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i5

Be it known that I, Joserm 'S. WINSOR,

of Providence, 1n the Stqte of Rhode Island,

have mvented a new and Improved Machme
for Making Weavers’ Harness of which the

following is a full, clear, and e};act descrip-

tion, reference bemf:f had to the accompany-

.catmn, In Whmh-———

Figure 1, is an end view; Ig. 2 a front

elevation; 5 2.3, a top view; I‘10' 4, a, vertical

section taken a.t the line A a, of I'1g. 3;

Fig. 5, another vertical sectlon taken ‘lt the.
hne B b, of Fig. 8; Fig. 6, sections of the
-spool carrier and 51:)001 on an enlarged scale;
sections on an enlarged scale of the :

switch cam; and Kig. 8, Sepqmte view on
a1 cnlarcred scale of the heddles.

My invention is of a machine for form-
ing and tying weavers, lease heddles ot two

twines by a continuous operation which ties

the two knots to form the eye, and a knot

at each end .around the bands, the same |

twines forming any number of ‘heddles in
SUCeession ‘md all connected and althoucrh

the said machine can 1ead11y make heddle
without what is called the lease, yet an es- |
sential part of my invention relates to the

~ making of lease harness, as they are termed
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bem

which 1s essential in dmwmg n the web m';

mounting looms, that 1s 1n passing the warp

threads through the eyes of the heddles.

What is termed the lease 1n harness is hav-
ing the two twines which form each eye at

one end on one side of the corresponding
shaft or rod, and at the other end one on

| bands

each side of the other shaft or rod, which has
the effect to keep the eyes ot the several
heddles in proper relation to each othel,
thereby greatly facilitating the operatmn of

- drawing in the web.

In the accompanying drawing A repre-
' c,ompletely mounted on the slats.

The two twines ¢°, ¢°, to form the hed-
dles, are carried by two spools A8,
mounted on two spool stands z', 2% each
the side of
the spool, through which the twine passes
to an eye in the top of the
A spring

sents a suitable frame which may be varied
to suit the judgment of the constructor.

At the bottom of the frame are four spools |
«, &, &', &', mounted horizontally on a rod,

thh calr the four twines that COI]‘Stltllte

the two bands b7, b7, of the harness, each

band consisting of two twines. The two
twines for efwh band pass under pressure

springs ¢, ¢, _and thence through hollow

and Secmed to a

adapted to
the bar

vertical studs s’, and s3,
bar .m, above the machme,
clide 011 a vertical St‘md‘ud a7,

if desired,

spindle on which the spool turns.

provided with a d_amp nut €,

wl—

Whlch embracﬁes ‘a vertical feed screw U,
by which the bar is gradually and regu-

larly carried up with the two bands as the |
heddles are tied onto them. And the re-
quired motion 1s 1mparted to the feed screw,
| from the main driving shaft I, by a pm-
‘jon thereon engaging a spur ‘wheel 4, on

ing drawings, makmg pfut ot thls cpeclﬁ-; the shaft (&, which carries a bevel Wheel A,

60

that engages a ‘bevel pinion g, on a "Veltl- -

| cal shaft o, which shaft at its upper end
carrles a spur wheel 7, that engages a cor-
responding wheel ~ on the lower end of the -
‘feed screw U. The bevel wheel 2, runs loose
on the shaft G, and 1s connected with it by

a clutch bore f7, goverened by a spring lever

the feed
The gearing for i1mparting

1t may

pass.
or rods, are temporarily attached metal
beaks bl“ b*°, which are slightly curved

| outward and pointed, the peints extending
| down to, and by the side of the stems on the
first and fifth studs through which the -
pass, so that during the progress of
forming the heddles they are- gradually
‘drawn onto the two slats.

required number of heddles have been

I formed the slats are taken out of the clamp,

the

65

70
f, so that the attendant can, at any time, .
-dlsengafre the clutch bore to stop
motion.
feed motion may be varied at pleasure, and
be provided with inter-
mediate Shlttmcr wheels to vary the teed for -
finer or coarser heddles. | S
As the heddles are formed in succession
and tied to the bands, they are drawn up
by the upward motion of the bar, and onto
the two slats on rods b3, 08, of the harness.
These two slats are tempor arily screwed by
their upper ends to a clamp 0°, secured to
, | the frame of the machine, and there held
over the two studs through which the bands
‘And to the lower end of these slats -

76
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And When the .

and the beaks removed, the heddles being o

e
provided with a standard by

on the way

100

105

on the stand makes pressure on the twme to

prevent 1t from giving out too freely. -

The base of each spool stand 1s oval Wlth__
a projecting ﬂange on each side of the bot-

tom as at <. And these ﬂanges are ﬁtted

1101




to - groove y . formed by a rabbet in the
lower and inner edge of a plate ¢, resting
on a corresponding plate below.
by collars on a series of five studs s*, s s3,
s*, 8°, which stand all in a row. These five
collars are circular and the path of the spool

- stands is made around them by cutting out

15
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stands in the following manner, viz:

~they
which are ﬁtted to slide vertically in cavi-
ties made therefor and provided with helical
springs nf, n®, the tension of which con-
stantly f_owes them upward to the position:
represented in Fig. 6, and they are prevent-
ed from being forced higher by check pins

The upper ends of these flippers are
‘beveled off on opposite sides from the center,

45

50

may

placed 1111medlately below them.

the plate C, and corresponding plate be-
low, 1n a series of five circles all intersecting

10 ,,ea,c.h other to such an extent as to make a
~ pathway for the spool stands all around
“each of the collars on the studs with the
oroove j, on each side to receive the two
flanges #° of the spool stands.
between the several collars of the studs

‘should be equal to the space between the

The space

collars and the plate ¢, that the spool stand

T’ and T2, one for each spool stand, and

of the carriers corresponds with the path of
the spool stands; but made in a plate D, be-
Jow the plate C and between this plate D,
and & correspondmcr set of collars %S
studs ¢’ to s°. The edge of this plate and
the collars Z%°, form a, tongue which 1s em-
braced by two sets of ﬂanges %, Z‘*" 011 the
carriers. -

The leftse of the carriers, embmced be-
tween the plate and the collars, as well as

the two flanges, 1s of a form nemly ellipti- |
cal, or rather formed by two segments of cir-
cles united at their chords, and the bodv 13:;

-of a corresponding form.
The upper part of the carriers ﬁt 111t0'_

cavities in the under part of the spool
Kach

carrier 1s provided wﬂzh two ﬂ1ppers, as
are termed, that is two pieces m?®, mS,

0%, 0°.

~ thus forming points which enter the two

| .5.5

80

'65

corresponding cavities of the spool stand, so
that as the carriers and the spool stand

travel along their path, by means of a suit-
able instrument, to be presently described,

the twines can be made to pass between the_
carriers and spool stands, the sald instru--

ment with the twine in it, first depressmg
one of the flippers while the connection con-.

tinues by means of the other, and when the

first flipper is forced back to its original po-
sition, the other is depressed. In this way
and carrlers. pass the |

twmes for the purpose of tylng the lmots,*.

the spool stands,

And also

pass between any two of the collars. .
The oval form is given to the spool stands
to enable them to travel in this curved track.

The spool stands are made to travel in

their peculiar path by means of two carriers

The path |

, ON. the |

' '_tached to the fmnt of the frame

of a

12,175 |

| without breakmg the connectlon between the

spool stands and the carriers from which

they derive motion.. -
Motion is imparted to the carriers T‘r and

T2, by means of chucks p°®, one on ‘each

Wheel and each chuck consists of two arms
on oppmlte sides of the axis with a recess or
_fm k at the end of each to recelve a central

pin at the lower end of the carriers. These

chucks are attached to the hollow arbors of

a, corresponding set of spur wheels 6, b3, %,
b3, bs, fitted to turn on the ﬁve studs.., and

J,estmg on permanent collars o’, 02, 0%, 0%, 0%,

on the lower end of the Studs or 1nstead
thereof, resting on the surface of the pls

late

I, to Whlch the studs are attached. The two
%13111 wheels b’, 5%, mesh into each other, and

recelve 11101;1011 from awheel 12 on a vertical

shaft E’, which engages a spur wheel 5? on
the hollow arbor of the wheel b’, thus caus-

ing the two wheels b7, and b3, to turn in opl

p()blte directions as well S the COrresponc
ing chucks connected therewith.
It is necessary at certain parts of the

"013431 ation, to make what is called the lease

in the heddles to reverse the motion of the
chucks cmrled by the two wheels b’ and b3,
and this 1s eﬁected by having another spur
wheel 7, on the arbor of the Wheel b3, which
engages a wheel I’ on the shaft E" The
two wheels I’, and I2, run loose on the shaft

| and are fmlternmtely clutched with the shaft
by means of a shding clutch H’, fitted to
slide in the shaft ‘111(1 attached to a rod q°,

fitted to the inside of the shaft and extend-
ing down below it, where it is provided with
a collar embra,ced by one end of a lever #°
turning on a stud pin on a hanger M, at-
(see T ig.
By this means when the lever is lifted

'up the clutch engages. the wheel I®, and
when depressed, the wheel I% 1s liberated

| and the wheel 17,

1S clut(,hed ‘whach re-
verses the motions "of the two wheels O, b3,
and the chucks connected therewith. The
lever receives the required motions from the
periphery of a cam J, on the shaft G,
which makes one rev olutlon while the ma-
chme makes two heddles. The cam rotates

in the direction of the arrow, and when the

projection s°, reaches the acting face of the
lever it elevates it and clutches the wheel 12,
and keeps it clutched until the prOJectlon
passes, at which time the lever and clutch, if

desired, may be depressed by a spring or

welght, to clutch the wheel I”; but I prefer

to make this motion more posﬂ:we by means

In this way the re-

versed motion is given at the periods re-

qulred as will be presently described.
The spur wheel 0%, engages the wheel b°,

which in turn engages the wheel- 6°, and

70
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100
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pin on the face of the cam wheel (rep-
resented by dotted lines in Fig. 4), which
acts on a lip projecting from a piece #°, at-
| tached to the lever.

125

130
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“these receive motlon censtently

12,175

direction from the same shaft E’, by a spur

~wheel I*, with an intermediate w heel repre-

sented by dotted lines in Fig. 3.

In beginning the operation the epools
should be placed, the one T, in front ot the
stud S’, and the other 12, in front of the
stud 9%, as indicated by dotted lines in Fig.

3. And the twine from each spool is at-

tached by a simple knot around the corre-

sponding band 07, and what I term a stem.

- There are two of the stems %%, u°, one on the

290

95

30

. 85
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to T,
‘Wheel b7, and 6%, and with them the chucks

the
side to ‘the outside which forces in the

“upper end of each of the studs Q" and S°.

They are inserted in the bore of thre studs,

15 and project upward -and gradually brought

to a point, and are cut out at the side to per-

mit the bands b7, b, to pass through. The

‘machine being put in ‘motion, the spool car-

rier T/, with its spool et‘md and spool 1s
carried ‘around to the right by the ehuck p°,
on the stud S’, and when it gets between thls

stud and the next stud Sz, the chuck on the

wheel 53, engages it, and just at that time
the clutch H’, 1s slnfted from the wheel 12,
thh reverses the motion of the

that operate the carrier. At the same time

a switch C’ is inserted in the position repre-
sented at I'ig. 3 to close the path of the car-

rier back of its present position. This 18

effected by a fillet cam w°® projecting from
the face of the cam J. The switch is at-

tached to the upper end ot a lever L, that

turns on a fulerum pin ¢, so freely thﬂ,t it
The

lower arm of the lever is provided with a
pin 2%, which, at this time, bears on the in-

can vibrate freely in any direction..

ner pemphery of the fillet cam which 1s cut
through for the passage of this pin, at ¢®, &,

and on one side of each passage there is an

inclined lip which acts on the pin and forces
During this part.of the operation

1t through.
pin on the lever is-carried from the in-

switch to the posﬂzmn 1epresented in Fig. 3

so that the carrier can mot. go back Whlle

50
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1n the

the wheels and chucks are reversed, -and

therefore it passes around the second stud

S= once and a half, by which time it reaches
) p031t10n between the second and third

studs, and to do this it forces out of the

way a spring switch C’’, which is so hung
path of ‘the carrier as to close the
path at that place ‘to prevent the carrier

from passing it in the opposite dueetwn,
but not in the direction described. ~

In the first half of the revolution of the

carrier around the second stud the twine

from the spool passes over the top of the
second stud, and against a finger hanging

down from the end of an arm W?*, which fin-
-oer at this time is lying in a groove at the |
side of the upper end of the second stud. |
This arm W?* turns on a fulerum pin at its

in the same |

resented in Fig,
the end of the mlddle 70) & thlrd stud. This

operation is effected by the action of the

by the spring A®..

lever a" ‘which is drawn in one direction by

the tensmn of a spring 2 to keep the finger:

by a cam projection d® on the.cam B*. This

lever is in turn .connected by a link ¢® with:a.

in 1ts groove, and in- the opposite dlrectmn -

70

correspondmw arm W3-on the other side hav-

ing a corresponding finger to act against the

the twine and carries it to the position rep-
3, that is, toward and .over

cam B2 on the cam shaft C3, the arm being

“drawn back, atter the passatre of the cam,
‘There is a corlespondmg N

fourth stud on the cther side and 'to-effect a -
like purpose in - reference to the othér twine.
After the carrier has passed around, dur-
| ing its first revolution, beyond the secrmd_._
stud, and while the thread 1s stretched from
~the ﬁnger to the spool it is canght by 'a hook
¢® on the end of an arm W* which catches
- 80

75

L85

hook on the arm W2 on the other side ‘toper-

“This having

form ‘the corresponding operation with the
other twine, and these two are connected to-
gether by links 4® % with the opposm_te ends-
“of a lever ¢** so'that the arm W?2 will receive

-1ts motions from the arm W+.-
‘been effected the carrier passes around the
“gsecond stud again as before stated to wind

the twine once around the ﬁnger on the 1rmi~*.j95_

W,

90

~During the operatmns aheadv deseubed o

‘with reference to the carrier T* and its spool
-and twine, the other carrier T? with its spool
~and twme, has been performing correspond-f
‘ing ‘operations on the other side with the
exception of ‘the reverse motions of ‘the
| wheels and chucks on the first :and second
-_'studs, and these we will now trace.
carrier T?, starting from its position in front
of stud S5 passes around to the left and be-
tween the ﬁfth and the fourth studs.. At this
time a switch ‘¢® which lies in ‘the ‘path, is

“The
105

shifted to the right to close the path around -

to pass around and back of the fourth stud

The ‘switch¢3,"

(. which 1s acted upon by a cam. H, i(see

Fig. 7) on the shaft G, the lever bemo kept
-against the cam by the tension of a spring
‘in the wusual manner,
| ”drawmgs

_ but not seen in ‘the:
Now 'then, the two threads be-

ing drawn by the two hooks -on the arms

form two square loops of sufficient size to

permit the spools and spool stands to: pass
‘through them to form the knots.

This is

65 rear end and it is connected by a link to a | done by means of an mstrument Whlch I de- E

these two-:

‘the fifth stud, to compel the carrierto be'-f-i'lm
canght by the chuek on the fourth:stud, and .

| the finger and hook -on the ‘arms W3 and We
“performing the like offices as the ‘correspond-
1ng ‘ones on the other side.
above named is on the upper end ‘of :an arm.

115

120

1 W2 W* and extendm@ from the fingers on
| the two cams W?* and We, with the hooks

I over the middle or third stud,
| threads are to be taken and drawn down to




nominate the double depresser: G'* on the
upper end of a spindle 7° fitted to.the bore

of the middle or third stud. This depresser

consists of two wings projecting on opposite
sides of the spindle, and at the upper end
thereof. The outer end of each has a finger
%% which, as the spindle is turned comes one
against the second, and the other against

the fourth stud, to limit the extent of mo-

- 10

tion in that direction. The under face of

each arm is grooved radially to receive the

 twines in the operation of depressing; and

15

20

29
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after the cam has passed, the lever: is-ele- | thing depre: _
“ate the two twines that the two knots thus

the inner and outer ends of each are notched

to receive and

In the position of the parts. before de-
scribed, the spindle of the double depresser
is made to turn to bring the two wings each

‘over one of the twines drawn from its ap- |
propriate finger to the hook; and when -this
is done- the entire depresser is drawn down
to a level with the bottom of the spool stand
so as to pass between the spool stands and |
the spool carriers, as before indicated,: as
‘the means of carrying the spool . over: the
twine held at the time under:the wings of |
the said depresser, the grooves in the wings |
protecting the twines as-the spool stands |
‘and carriers pass the wings of the depresser.

These motions are imparted. to..the: spindle |

of the depresser by the following meauns.

There is a collar %° at the lower end of the
 spindle, which is embraced by the forked
~end of a lever P2,-and this lever ecarries a
pin 7%, which is acted upon by a -cam I*.on |
‘the shaft D', to depress- the spindle,-and |

‘vated by a spring m® And on the top-of

“this lever is jointed another lever n®, the
outer end of which- fits in a: slot:in--a short

: 40!

arm 0% -at the lower end of the “spindle.
. 'This lever n? is:acted upon in‘one direction

“the end of the operation, and in'the opposite |
45

by a spring to turn back the depresser:at

direction by means of a cam p® on ‘the shaft

D! to turn the spindle and -carry-the wings

‘over the twines preparatory to the depress-
‘ing operation, which takes place afterwards, |
“and as the lever for turning is on the:lever |
50"

-

for depressing the spindle, the two opera-
tions can be performed in succession -on the

spindie.

" The depresser having formed the two loops

od

60

one on the left with the twine from the spool

of the carrier T%, and the other the carrier
T2, it becomes necessary -that each twine
should pass through its own loop to form

the knot, and then that the twine from the |
‘spool of carrier T, should pass through the
loop of the twine from the spool of carrier |
T2, to be tied therein when the knot 1s drawn

tight, and that the same operat ion should be

performed by the twine from the spool of

6b

with the two knots one at each

carrier T2, to complete the eye of the heddle

121 175

operations are thus performed; when the

motions of the carriers and spool stands were
last described, they were left, the one T* 1n
front of the second stud and the other T7
back of the fourth stud. Xrom these posi-

tions the spool carrier T* passes through

the loop of 1ts own twine and thence back of
the middle stud—a switch ¢*, having been
shifted to close the path that leads back of
the second stud and to open the path back
of the third stud, the carrier 1s directed
around and passes back of the third stud.
This switch ¢* is on the upper end of a le-
ver N2, acted upon by a cam I, on the shaft
(. The lever 1s acted upon in the opposite
direction by a spring in the usual manner,
not shown m the drawing. There 1s a cor-

responding lever N' acted upon in like man-

ner by the cam I, which lever carries a cor-

responding switch ¢?, which performs a like

office for the carrier T2, on the other side of

‘the middle stud and in consequence while
‘the carrier T?, has been passing through the

loop on the left, and thence around and back
of the middie stud, the carrier T? has been
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passing through the loop on the right side,

and around in front of the middle stud.
They both continue their motions 1in oppo-
site directions, and carrier T?, passes Its

spool through the loop of the other twine on
‘the right, while the spool of carrier 1%
‘passes its spool through the loop on the lett.
In this way, it will be seen that each twine

has been carried through its own loop to
form the knots, and then each through the
loop of the other twine. In this state o
things the depresser begins to rise to liber-

formed may be drawn tight to complete the
_eye of the heddle, and as the depresser rises
the twines are drawn tight to close the knots
by the continued motion of the carriers and
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their spools, the one T' passes around In

front of the fourth stud, thence between the

fourth and fifth, and around to the back
of the fifth, the switch ¢® 1n that path having

been carried back to the position represented
in Fig. 8 by the action of the spring as be-
fore described. And in the meantime car-
rier T2 with its spool, has passed around

stud. By the time the carriers have reached
these positions - the double depresser has

been elevated and the twines composing the
two knots and the eye continue to be held
by the two hooks W2 and W*, and the.fin-
oers W* and W2, and the two twines are re-

‘spectively stretched from the knots through

which they were passed, the one from the

spool of carrier T 1;_back of and againstf_the'
stem 20°, on the upper end of the fifth stud,
and the other from the spool of carrier 12

in front of and against the stem %°, on the

upper end of the fixst stud.. As the carrier

110
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1 the back of the second stud, and between the
second and first, to the front of the first
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front of the fifth stud, its twme passes out-

side of the band 07, tha,t passes through that
stud, and in so passing it is brought agamst_;
a hook ¢® which at the time is lying near to
‘the stem, and by which the twine 18 caughf

and drawn out preparatory to forming a

10

15

loop.

ried through a like circuit. around the front

of the stem w®, on the first stud and a cor-
¢° to be there formed into
These two hooks ¢°, ¢° are termed
rockmo* hooks because they are each on the.

responding hoolk
a loop.

end of an arbor which has a rotary recipro-
cating motion like a rock shaft. The arbors

of these hooks are mounted each 1n a vi-

- brating lever 7% that turns on fulcrum pins

20

- hooks outward {from
studs; and after the cams have passed, the

25
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rT, and their rear ends are provided with

wrist pins which are acted upon by the cams
Bt and B® on the shaft C, to carry the

levers are drawn back, to carry the hooks
back toward the studs by springs 7% 75
The arbors are surrounded by helical springs

arbors in one direction, so that the hooks
will liberate the twines, and they are turned
in the opposite dir eotlon to hook and insure
the holding of the twmes by a small spur

- on each arbor which as the levers beom to

move outward strikes against a ﬁxed stud
- ?110

As befole stated, the two carriers hav-
ing carried the twmes around these two

. hoolrs they move outward, at the same time

turning to insure the holdmﬂ' of the twines
and draw them out in a stralght line from

‘the stems, and under two single depressers

V* and V2 which are grooved on their un-

“der faces for the same purpose as the wings
‘These depressers

of the double depresser.

- have eaoh a vertical stem on the inner end,
~ grooved to act as a guide to the twine dur—_-

45

ing the depressing operation; and the outer

_' end is bent up at right angles as at +% and
" then bent over at the upper end to form a

3153
and P

60

vertical bar adapted to slide vertically in |
sultable ways in the frame; the object of

this form 1s to leave an open space in which |
the hook lies during the depressing opera- |
tion. The lower end of the two depressers |
are connected with two corresponding le- |
vers P* and P2, provided with stud pins |
acted upon by two corresponding cams P?
After the cams have passed, the
levers with the depressers are elevated by
springs P® and P By the action of the
cams the depressers are carried down to the |
same level described with reference to the

double depresser and for the same purpose, |

that is each to form the appropriate twine
in the form of a square loop through which |

the spool stand and spool can pass to carry

In the meantime the other twine, |
from the spool of carrier T2, has been car- |

the first and fifth |

r®, the tension of which tend to turn the

‘| the spools

q

two single depressers
tion of the eye and the knots at each end
the two fingers W*, W3, are carried gradu—5
ally towards each other by the mechanism’
already described, until they come within a
?dlstanoe which determmes the length of the -
‘The two knots are still one around
one ﬁncfer and one hook, and the other
around the other finger and the other hook:
- But before the two fingers approach, ‘the:
‘wings of the double depresser must swing
around out of the way,
turning the spindle, the cam heing so formed
‘as to give this motion at the required fime.

'So soon as the fingers have been brought to

. E. . 1..‘.
* . E ..,.-'I__.f"

passes around. the outside of and to the ' kilot when hborated and dra,wn tlght the R

horizontal part of the depresser alterna,tely'ﬁ-;_-_.”
depressing the flippers in the carriers to

enableé the spool stand to pass above, and the
_.calrlel below, while the two:continue to be

70

1N connectlon that the spool stand may con--

‘tinue to be carried by the carrier. .

‘The two depressers having been depressed

and the two loops formed, the carriers cause
‘their spools to travel once more around: the
first and the fifth stud, to:pass through the -
loops and bring, the carrier T, between
studs four and five, and carrier T2 between
studs one and two, and during the last de-
scribed motion of the spool oaruers the g
two depressers have been elovated to their
original position, the slack in the twines

75:'_

produced by the elevation of the depressers
being drawn out by the continued motion of -

hooks W2, W+,

VVhen the description of the:
operations for forming the loops atthe ends
of the heddle was oommenoed the two twines
were left around the two fingers W2, W8 and®
with' the eye and the' two |

knots not yet completed and the two hooks
over the spindles of the double depresser,
and the two fingers one against the second,
and the other against the fourth stud. In
closing the eye and drawing the knots tight
a considerable length of twinemust bedrawn
out, and somewhat quickly to effect the oper-

85 |
80

o5

ation properly. This is done partly by the:

.onward motion of the two spools, partly by
the outward motion of the tworocking hooks,
and finally by the downward motion of the
To effect the comple-

eye.

‘their inward position the two hooks W2, W+,

‘are permitted, by the mechanism before: de-

100
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which 1s done by

115

scribed, to be carried outward, until they

| reach thelr original position preparatory to
‘another operation. This leaves the two
knots still on the two fingers, the points of
‘which are conical, that the knots may be
are discharged

‘gradually closed as' they

12._0 o

therefrom by an mstrument called the dis-

charger .

The forward. end of this dis-
charger 1s flat, to extend over tho surface of

125

the twines composing the eye, and its rear -

end embraces and is adapted to slide on the
end of a lever X, that turns on a fulorum

65 each twine through.its own loop to form a | pm at 22, and tho Tear arm of the lever 1S 130" -
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- time it is necessary to hold the twines tight
during the operation of completing the ty-

20
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acted upon by a tappet 2%, on the back of
281 . 9) which de-
presses the forward end of the lever to eflect
the discharge; and as.the forward end 1s
‘depressed the discharger is forced forward,
to get between the previously formed hed-

the cam wheel B2, (see Fig. 9)

dle, and completely over the eye to be dis-

 charged, by its rear end striking against an |

inclined cam face 2°. And as the tappet | p
passes away the lever is drawn up and the
“discharger drawn. back by a spring zf, at-
tached to the discharger and to the frame. .
"~ The downward motion of the discharger,
~ to force the knots off the ends of the fingers,
- takes place at the end of the downward mo-
~ tion of the two single depressers which give
~ the last pull to the two twines to complete

the drawing of the knots tight. At this

ing of the twines around the bands; and
this is done by means of two pincers Y* and

Y2, one just inside of the first stud and the
other just inside of the fifth stud. ™The

lower jaw is formed on the forward end of a

bar, adapted to slide in suitable ways on the

frame, and the upper jaw y*, is a spring, the

rear end of which is attached to the bar of
the lower jaw; and the bar of the lower jaw
has an inclined plane at %2, and at this part
a stem 7%, attached to the frame, by a long

shank, Iles between the two jaws so that as

‘the jaws are drawn back they are opened by
the inclined plane sliding on the stem which
forces up the upper spring jaw, and as they

are moved forward they continue open and

the stem permits them to close only toward

the end of the forward motion to take hold
of and grip the twine. B -

They are moved back, to liberate a pre-
viously held twine, by the action of a lever
%, acted upon in one direction by a tappet
_ , osite direction by a spring
¥°. When the lever is acted upon by the

%, and in the opp

tappet, its upper arm strikes against a shoul-
der on the bar of the lower jaw and moves

it back. The upper end of this lever is bev-
eled, as represented in Fig. 4, and the bar ot

the lower jaw has a corresponding inclined |
oQ"

plane at y*; which rests on the end of the

Jever, so that when the lever is operated by
the tappet to draw back the bar of the pin-

cers their forward end 1s depressed, and as

~ the tappet passes and permits the upper end
" of the lever to be returned or move-forward

by the tension of the spring ¥° the bevel of
the arm comes in contact with the inclined

plane %7, which rests thereon and as the

pincers are carried forward to grip a new

twine, by the tension of a spring ¥°, attached

to the frame at 7°, and to a stem on the bar
of the pincers at #*°, their forward end 1s

~ depressed by the action of the inclined plane

65

on the beveled end of the lever. In this way

the pincers are brought down to the proper

ETRT

held down on the top of the studs. |

| line to catch the twine, which at the time is

~ The pincers having gripped the twines to
hold fast all the work that has been com-
pleted, the two single depressers are permit-
ted to rise gradually as the twines are drawn
off during the operation of forming the eye
of the next heddle, which is done by the

rocess already described; and as soon as

the depressers are elevated the two rocking
| hooks are drawn back by their springs, and
the backing off of the cams, and at the end
| of their back motion rock back to liberate
the twines which are tied and drawn tight

around the bands.
~ As the carriers

T2, and T2, are returning

70
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to their original position and forming the

eye for the next heddle, they both move ex-
actly in the same track and perform pre-
cisely the same operations in the reverse
direction throughout, with the following ex-
ception: When the carrier T?, with its spool,
has completed its part of the operation of
forming the new eye, and is moving from

back of the second stud and between it and
‘the first, instead of moving thence around

in front of the first stud, as carrier T%, did

‘in the first described operation, it is reversed
and carried back of, and around the first
stud, to make what has been described as

the lease of the harmess. This change of
motion is effected by reversing the motions

of the wheels and chucks on the first and

second studs, as fully described above, and

by the closing of the spring switch ¢'*, be-

fore described, which closes the track back

of the second stud the moment the carrier

passes it, and therefore compels the carrier

| to take the track back of the first stud. The
operations of forming the tie around the
band on the first stud will be the reverse ot
the one first described, but the operations

will be the same. By this alternate revers-
ing of the action of the carriers to form the

| lease, the knots or ties on this band will be

alternately reversed.

Tt is usual in making heddles to mark

every nineteenth haddle, which, by hand, 1s
done by introducing a string called a bier
string. Instead of this I mark every nine-
teenth heddle with any suitable liquid dye
contained in a cup by means of a marker c,
which dips therein. This marker is on the

end of a slide adapted to work in suitable

ways on the frame. It is moved back and

| forward by the lever F?*, which is held back
by a spring, and pushed forward, at the re-

4

‘quired time,by a tappet z°,on the shaft D*,

represented by dotted lines in Fig. 1. But as
this shaft makes one complete rotation for

‘each heddle, and the marker is required to
be operated only once for every nineteenth

heddle, the lever F?, is moved laterally on

its fulecrum pin to bring it within range of
action of a tappet 2°, at the required time,
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by means of a lever 7, connected therewith

by means of a rod j!, and this lever j, 1s

z}cted upon at the required time by a tappet

72, on a counting wheel ¢, of nineteen cogs
which engages a worm .on the shaft o. This
worm 1s. so proportioned -as to carry the

wheel one cog for each heddle and the

marker ¢, is moved forward out of the liquid

dye and brought in contact with every nine-
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teenth heddle to make a mark thereon,which
I prefer to the use of a bier string.

Having thus described the purpose of my

invention, the mode of construction which

T have practised with success; and the mode
of operation for the purpose of forming and
tying the knots, forming the eye in each

heddle, and around the bands, of determin-
ing the size of the eye, and discharging them

“when completed, of holding the twines to
complete the knots around the bands, of
forming, what is called, the lease of the

harness, and finally of marking every nine-
teenth heddle or other determined number;

1 wish it to be understood that I do not
limit myself to the special construction or

arrangement of parts as described ; but that
I claim all merely formal variations, per-
forming the same mode of operation by
equivalent means. | - B

What I claim as my invention

in the
within described machine, 1s— - -

1. The mode of operation, substantially as

specified, by means of which each twine is
formed in a loop, and the spool, or its
equivalent, carrying such twine, carried
through such loop to form a knot, and then
the spool, or its equivalent, which carries the

cther twine passed through such loop that

the twine thus carried through may be
oripped therein when the knot 1s drawn

~ tight, thus forming the eye of two twines

49

with a knot in each gripping the other
twine, as herein set forth. |

2. And I also claim the mode of operation,
substantially as herein described, for deter-

mining the size of the eyes by closing the
knots on the two fingers, or their equivalents,

whereby the knots are closed at the proper

place on each twine, the two sides of each

[FirsT PrINTED 1913.] : B T

operation of drawing the twines
the bands, as set forth.

eye made of equal length, and any desired

number of eyes of the same size, as set forth.

50

3. And I also claim, in combination with-

the fingers, or their equivalents, on which
the knots are closed, the discharger, or any
equivalent therefor, by means of which the

25

knots are discharged from the said fingers

as they are drawn tight, as setforth.

4. And T also claim, in combination with

the mechanism for forming the knots, sub-

stantially as herein described the employ-
ment of pincers, substantially as described,
or any equivalent therefor, for holding the
twines tight after the knots at each end of

the eye have been closed, and during the

tight around

- 5. And I also claim, thj.e ‘mode of 0per- '

bands in succession, and formed each into a

‘ation, substantially as described, by means
‘of which the twines are wrapped around the

70

loop, through which the spool, or its equiva~-
lent, for carrying the twine is pa;ssed,tq effect

the tie, substantially as described. o
- 6. And I also claim, the mode of oper-

at,ionj Sllet&Iltrlally asx.deSCI‘ibE}d, for form-
ing what is termed the lease of the harness,
by reversing the motions of the spools, or
their equivalents, for carrying the twines,

thus carrying the twines alternately on op-

1 posite sides of one band, as set forth. -

75

P 0

7. And I also claim, the method, subfstail-

tially as herein described, of mounting the

heddles, as they are formed, on the slats or -

rods by suspending the said slats or rods

above the machine and attaching the bands,

to which the heddles are tied in the process =

85

of formation, to a slidding bar, or its equiva-

lent, which 1s elevated as the heddles are

formed, as set forth. : .

8. And finally I claim, the method of
marking every nineteenth (or any other
number) of heddles, by means of the marker

tially as specified, or by equivalent means. -
- Witnesses:

Wwu. H. Bisuor,
Hexry C. Banks.
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‘receiving motion in the manner, substan- |

JOSEPH S. WINSOR.
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