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MILTON FINKLE, OF UTICA, NEW YORK.

IMPROVEMENT IN MACHINERY FOR MAKING WIRE HEDDLES.

Specification foi‘ming part of Letters Pafent No. 7,262, dated April 9, 1850,

To all whom 4t may concerm :

Be it known that I, MirToN FINKLE, of the |

city of Utiea, i the county of Oneida and
State of New York, have iivented certain new

and useful Improvements in the Machinery |

used for Making Wire Hoddles for Weavers’
Harness; and I do hereby declare that the
following is a full and exact dese * tion of
the construction and operation of the same.

The machinery now used for making wire
heddles does not form a complete and finished
heddle, but leaves part of the work to com-

- plete the same still to be done by hand and
by the aid of other machinery. - :

The nature of iny invention cousists in pro-
viding additions to0 the machinery thus used,
by which the ‘heddle 13 made complete and
finished by one opetation in one and the sanie
wachiue. . ‘ :

The drawings hereto annexed, and which
malke a part of thig specific tion, exhibit the
whole machine as improved. This appears
in TFigure 1. . Figs. 2, 3;4, 5 exhibit some of
the additional parts which constitute the. im-
provement. Iig.6 exhibits the heddle as con-
structed by the machine now in_use; Fig. 7,
that as made by the.improved machine. - Iig.
3 exhibits .a selvage-hedidle as made Ly the
present machine; Fig. 9, that as made by the
improved oue, the lutter being a complete
beddle ready for use, and the former requiring
to be ecompleted by hand or ‘otherwise atter it
comes from the machine. \ ’

A B is an.oblong frame, on which the ma-
chinery is laid. 1t is about four feet long and
aboutseveyteenincheswide, the drawingshere
being about one-half the actual dimensions of
the machine, or six inches to the foot. Theé
moving-power 18 applied through a belt upon
the puliey C.  This pulley ison tlic outer ¢nd
of a horizontal shaft lying across the.-back end
of the machine and hidin the drawihgs Ly the
wheels upon it, except the axle Y.” This shaft
i3 the primme mover of all the machinery. On
sthe opposite end from the pulley Cis the blank-
twheel D.  On this shaft are also the interme-

~ "diatéwheels, 1817, the teeth on each of which
are on the side of the rim and not on the pe-
- riphery; and also the wheel G with a section
-of spur-teeth on its periphery.  The side teeth

. on the wheels E and F also oceupy ounly a part
of the circle, the residue in each wheel being

I blank aund. the.teeth in:the wheel K are di-

| vided into two parts or sections, leaving a
t short blank space between.:  The first or for-
ward section, being the shortsst, is devoted
“to-the insertion of the slack twist in-one half
of the heddle, as hereinafter described, and the
last to the formation of the twists which form =
the loops or eyes of the heddle.  Thereisalso -
another small wheel on this shaft, (not seenin . .
the drawings,) which, through a cam upon it,
moves a horizontal rod on the rear part of the .
machine, this rod -operating shears, which-
at - the point 3 cut off the wire in suitable -
lengths as it comes from the reel J. These.
as the machine has been heretofore used are:
all the wheels which  oceupy this trans-
verse shaft. The shaft I, parallei to the one
Jjust described, and resting in bearings in the-- :
tops of the posts K and L, has upon it the-
small spur-wheels' M- and ¥. The teeth on
the wheel M are caught by the teeth on the -
wheel G as the latter is moved in the diree- .
tion G 1. By this means the wheels M N
aud the pulley T" on the shaft I'are suddeniy
- turned uutil the section of teeth G passes the
wheel M, when the shafs I and the whevls
upon it stand still until the section of teeth
G again strike the wheel M. This occurs at
each revolution of the wheel G. - The teethor -
the wheel N work in the teeth on the horizon-
tal ratchet-bar O, which is made to slide easily
back-and forth inalon gitudinal-direction, and’

1 when the movement just described oceurs this

ratchet-bar O is suddenly drawn- back. This
also oceurs at each revolation of the wheel G.
“Around the pulley P is'wound a cord, the
lower end of which is seen at R 8. - At Rthis
-cord is attached.to the lever .8 T, which,
hanging loosely on the screw T, is held down -
by the eoiled spring U. - Astheratchet-bar O -
‘is drawa back by the turning of the shaft I, .
as before described, the cord R S is wound *
up by the pulley P, and the lever S is raised.
“This lever, being drawn back'by the tension
of the coiled spring U, would bring back the
wlieel N, and with it the ratchet-bar G, assoon
as the section of teeth G passes the wheel M,
if not otherwise prevented; but, as the bar O
is drawn back, the end 4 of the crooked lever
45 slides along on the top of this bar, and
the lip 4 falls down as the end w of this bar

passes it and blocks it here and prevents its
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-return, and here it is stationary while tha
operation of twisting and cutting off the wire,
hereinafter described, are performed. At the
instantthese operationsare performedapinon
the wheel I8 (not seen in the drawings) strikes

- the upright lever 6, which, through the wire
2, raises the lip 4 of the lever.4 5, from be-
hind the end of the ratchet-bar o u, when the
lever 8, hanging upon the pulley P, instantly
bring back the ratehet-bar o w to the position

. shownin the drawings, Allthese movements,.

it is evident, reeur at each revolution of the
pulley C. This ratchet-bar O, as secn in the
drawings, extends along under the arch V to
the cutting-block W, against which it is
stopped when thrust back by the process just
described.. About midway in its length this

ratchet-bar is clasped by the hasp X, fixed.

tight to its place. The lower end of this hasp,
a3 seen at Y, takes hold of the wire rod Z.
This rod is sustained by proper bearings, and
runs horizontally quite through the shafis o
b and ¢ d, which are hollow,tlie other end of

it being seen at f. The reciprocating move-

inents (before mentioned) of the ratchet bar o
-, by means of a hasp, XY, carry with this
bar therod Z f. - This movement draws in the
- wire in suitable lengths as it is unwounnd from
the reel J, the wire taking the place of the
rod Z f within the shafts'a b and ¢ 4, where
it is held, the movement being. suspended, as
before described, while the necessary loops
and twists are given to the heddle, and it is
then thrast out by the return movement of
the ratchet bar o w, as beforé described, the
heddle falling into the pan S iun front of the
- machine: : T :
A more particular description of the agen-
cies employed in this process is as follows:

The wheel ¥, on the prime moving-shaft first.
described, has on the side of its rim the sec-

- tion of teeth seen at F. These’in the circaif
of the wheel strike the small pinion g on the
shaft k, turning the latter a distance corre-
sponding to the sectionof teeth at ¥ during
each. revolution of the wheel ¥. This move-
ment of the shaft b by means of gearing seen
at % turns a pair of feeding-rollers, one,of

which is seen at ¢ ¢, drawing from the reel J-

a length of wire sufficient for a heddle at éach
revolution of the wheel F. This wire, pass-
ing between the blades of shears at the point
3, is- brought transversely along in front of
- the machine, within the coils [ and m on.the
sheet-iron plates n and p. These coilsl and m
arethe edgesof the plates nand p merely turned’
overinahooking manner,so as to form a chan-
nel for the passage of the wire, in which it may
be carried downward with the plates by aslight
depression of that side .of the plates » and p,
theseplatesbeing hinged at thecornersland 2.
The wire, being drawn along in the channel {
.m to the exact length required. for a heddle,
is cut off at the point 3, its center being nre-.
sented immediately over the point # of the rod
Z v f. About half an inch from the end fof
thisrod is & notch or cateh, (seen atr.) At the

.of the heddle, Fig. 6.

instant when the wire is cut off, as before men-
tioned, the side { m of the plates n p is slightly -
let down, carrying the wire down in the chan-

nel I m, the center in the piece of wire falling .
directly before the catch # in the rod Z + f.

At this instant the movement heretofore de-

seribedin the ratchet-baro w takes place, sud-

denly drawing back therod Z»f. Thecatchr -
onthe rod, seizing the wire in its center, carries -
it-double guite through the hollow shatts d ¢/
b a. Trow d'to « is not one continuous shaft.
From -« to b is one shaft, and from ¢ to d an-
other, the wheels at b and ¢ being on the ends
of theseshafts respectively,the pincherstoceu-
pring the space between. The jaws of these

-pincliers are extended as the wireis drawun in,

and when the wire arrives at the proper place
the pinchers are closed, seizing the two strands -
of the wire. The place in the wire held by
these pinchers corresponds to ain the drawing
The holding of the wire
by the pinchers here prevents its twisting at
this point, and the twisting on each side of' a by
the turning of the shafts ¢ b and ¢ 4, Fig. 1,
forms thie loop a, Fig. 6. The loop ¢is formed
as the wire is drawn into the machine, lapping -
around the oblong square f7 on the eud ot the
rod f r, this oblong square operating as the

-wedge to keep the wires apart at this place

while’ the twist ¢, Fig. 6, is given. At the
points m n o s the wires are kept apart, so as
to concentrate the twist of the wire ater b f, -~

by wedges thrust between the wires here on
‘the instant before the twists are given, thiese

wedges turningwiththe wiresintherevolutions
which make the twists. Ouwue of these wedges
iy seen at V, Fig. 1, the upper side being de-
noted by the diagopnal line under the letters
It is thrust down between the wires, as above
mentioned, by the collar a ff. This collar, and
a.similar.one on the adjoining shaft atz y, are
moved by the forks ¢ and e, attached to the
horizontal rod 9 10, these forks passiug be-
tween the guides £ f, and embracing the col-
lars on both sides, the latter sliding easily
on the shafts.. Tlese wedges are withdrawn
by the collars being withdrawn, and by the
force of a pin passing through the collar, as
at a, in the collar & f f, the pin passing under
the handle or neck of the wedge, the latter
being fastened to the shaft and lying on this
pin. . 2 v is the other collar, performing a simi-
lar office to that at a f f, the wedge not being
here seen. Therod 910,asisseenin the draw-
ings, is the agent which moves these collars,
the impulse being received from a pin, e ¢, on
the side of the rimof the wheel G, this pin
striking a cam on the end -of the bar b aud
pressing this bar, and through it the rod 9 10,
slightly forward. When the twists are given
1o the heddle and these wedges are withdrawn,
as herein mentioned, the return movement of’
the ratchet-bar o w carvies out theheddle, and -
it falls into the pan S, as before mentioned.

2. is the upper, and 3, Fig. 1, the lower,
part of pinchers, so located that when closed
the jaws take hold of the wire ends, as at V,

pe
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_ to the heddle.

. tween'm and n and between o and s.

'7 2.61.

I‘w 6 These pmchcrs seize’ the wire 1mmed1-
ately after it is drawn m by the rod.f Z, Fig.

1, and'they Thold fast: t111 ‘the necessary: tw1sts -

are given to the wire to- form the heddle, as
shown in Fig. 6. The outer end of the part
2 of these pinchers workon a pin which passes
- the standsooon each side of it,and the pmch
ers aré worked by the lever IV pressing
- down the part 3, which is caught by the catch
VI  Thelike 1% :the case with the pinchers &.
. The under part, being pressed down by the
lever IX, is catught by the catch X, These
pinchers are held by-the respective catches VI
and X while the necessary twists-are given
They are then dlbengaged by |
the bar 19 20, this bar being ‘thrust forward
* by a pinon the periphery of the blank-wheel
D, this pin striking the oblique end 21 of this
bwr, setting it slightly forward, disengaging
the catches VI and X, when the bar resumes
its place again through the tension of the wire
springs 22 and 23, - The lever 1V is worked
by the pin VII'on the blank-wheel D, this pin
striking the end VIII of the lever 1V at each
" revolution.. In like manner thé pinchers ¢ are
worked by the lever 1X; the latter réceiving

its impulse from rmothcr pm on thesblank.-

wheel D,

1t will be seen on reference to Fig. 6 that
there is a slack twist in the wire stmndb be-
These:
_ are intended to stiffen the wire and keep the
strands together. ‘This slack twist between
o and sis caused by one of the sections of
teeth-ou the wheel K striking the pinion ¢ on
the shaft ¢ ¢, the smallest of these sectlons of
teeth striking the pinion ¢ first. ' By this
means the shaft ¢ d makes one revolution, in-
serting the slack twist, seenfrom Oto'S; I*w 6.
At this instant a shdmg wedge, Workmg on
the flange or collar 4, Fig.' 1,”occupies the
. spaceS, 1110r 6, Dbetween the. Wues, preventing
the turnmg 01 the wires beyond this point.
The slack twist from m to n, Fig, 6, is inserted

ab the same time of-that from 0 to &, but not

by the sameagency. It is éffected by pinson
the wheels G and I striking a pair of treadles,
from which a cord is hung upon a pulley above,
giving this pulley for this purpose one revolu
tion, dnd through:it one revolution is also
given to the hook-rod Z f, which holds the
wire, as before described.
-pulley arenotseenin thedrawings, The wedges
in the shafts a b and ¢ d arc then inserted dur-
ing the passage of the space between thie sec-
'mons of teeth on the’ wheel I, and tlen'the
" passage of the larger section of tceth addsthe
closer twist on each mle of the several loops
of the heddle..

The parts of the machine thus descnbed are
those which constitute the machine as hereto:
fore used, and ‘the heddle produced Dy it, as
before sbated, is that shown in Fig. 6, leaving

the loop at s only partially formed, having a
twist onone'side only, and leaving the burr V*

without being eunt off, thus rendering it-nee:
essary, in order to finish the heddle, that, by

-

These treadles and

hand and WIth the ald of: other machmery, ‘
the burr V should be cut off; and a perfect
loop formed at s, by giving it a proper shiape. -
and a twist on both sides. ~The heddle would .
then be finished and ready for use, as shown .:
in Fig, 7. It is to do this work at one.and: -
the same operation with-that above described; -
and by thg same machine, that -the unprove- 3
ments mentioned are designed. These. im:

this machine, which are shown ‘in’ the draw:"
ings, and which I willnow proceed-to deseribe.
No other prime moveris added: to-the ma-:
chine, but the impulse which propels ‘the-ad-
ditional machinery is réceived from the trans.
verse shaft already described, on-which tre.:
the pulley C and the wheels: b EF, Fig. 1.
On this shaft i ‘placed, for the - purpose, the
additional wheel H. - On this wheel also are::
two sections of side teeth, on®: of* which is -
faintly seen at H, being on the opposite -side -
‘of the wheel from the view. : These teeth -
strike the pinion « on the horizontal shaft-s: -
On the opposite end" of “this shafi is the pin- -
ion a, which. carries the wheel ¢ on the- short::
shaft d.- 'On’ the opposite end. of this short’
shaft is: the layer-wheel# o, which matches
with and turns the wheel p.  This brings'the *
motion to the place of the heddle where it is *
formed. Therod frZ.which passeésthroughthe .
hollow shafts a b and ¢-d, as before described, -
also passes the center of the wheel. p. Thls
wheel, when the wire for-tlie formation of the:
heddle is drawn in, as before described, encir-. *
cles the two strands of the wire at. the exact -
point where the loopd, Fig, 7, is to be formed.’
There i§ fixed apon the side. of this’ ‘wheel -
the slide-bar a b, Fig. 2, which, being présséed:
baek and forth. alternately, and at the proper’
Jjuncture in the movemnient of the other ma-""
chinery, carries with it a wedge, which pwsqes o
between the strands of the wire and remains”

given to form the loop d, Fig: 7. TFig. 2 rep:
resents this wheel with the slide:bara D fitted |
‘to.it.” C is the hole in its centeér, through .

which the wire passes, and t ¢ the wedge
fixed to the slide-bar, and which moves with-

the strands of the wire;'and again: at ‘the
proper time-is. withdrawn to allow the heddle:
to pass.out. The ¢avity ¢ passes through the
slide-bar a b and the collar p, as well asthrough
_the wheel. . In the slide-bar this cavity is an

collar is “taken off, exlnbltmo “its under side
and showing more plamly the wedge t.. The
collar p, Bxgs 2 and 4, ‘arve identical, Fig. &
showing its uuder sulc It is fasteneczl to the'
“wheel by serews. at v, Fig, ‘2, and its -cit-

1'camference forms a: bearmg or gudgeon for -

the wheel, a similar Dearing being turned up:
on the OppOSlte side. These bearmga rest on
supporting-stands fiaed on elther side, and so
placed that the center ¢, Fig: 2, of -the wheel

:Ais directly opposite the center of the shaft d,

,I‘rg 1, or in line with the position of the

provements consistof the addmonalparts of- -

there while the twists on' each ‘side of it are -

it, and at the proper time i§ thrust between

oblong %lor as seen at O, Fig: 4, where:the '~



.- presses down the 1ever 3 4, which thru%fs the

" ments of these parts of the machine are as fol-

. other parts of the heddle by the turning of the
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'wrro rod f Z. - This whcel therefore, is moved

mdependent of the shaft or'cylinder d.-
b is the upper end of the slide-bar « b, Fig.
2; and- this, after the wire is drawn in, as be-
foxe described, is presented vertically directly
under the crooked lever 3 4 0 at the point 4,
-and the lever IV, at the same time that it
closes the pmchers 23,as before described,also

wedge attached to the shde bar on the side of
the 'wheel P, and more plainly shown at g b,
Fig. 2, between the two strands of the ere,
» leavmg a space of about three-eighths of an
. 'inch Between the wedge and the side of the
- pinchers. - Thehandles2 3areseenin thedraw- |
. mgs, Fig. 1, the pinchers at the same time seiz-
. ing the wire, as before described. The moye-.

lows: The first of the two sections of teeth
‘before ment:oned on the wheel H, which
strikes the pinion u, is the shortest of the two,
This section of teeth operatjng on this pinion
and moving the gearing ata ¢ o gives to the
‘wheel P a motion only sufficient to bring the |
slide-bar and wedge connected with it, as be-
fore described, to a.vertical position. . This,
from its ocoupymg a horizontal position, re-
- quires in the direction of the proper movement
only three-fourths of a revolution, leaving this
slide-bar, after the passage of the first sectlon
of teeth on the wheel H, as aforesaid, in a
vertical position, the em} b, Fig. 2, belno up-
ward. 1Instantly after thls is done the shde-
bar is thrust down, and with it the wedge ¢ ¢,
the latter passing between the two strands of
the wire to form the loop d, Tig. 7.: At the
same time the wedges before mentioned for
_ forming the other loops of the heddle are also -

inserted; as before described. At this junct- |

ure, and while the twists are given to the

shafts'a b and cd, as before described, and by
a simultaneous movement the other and larger
section of teeth on the wheel H strikes the pin-
~ion %, giving' to the wheel P four and three-,
quarters revolutlons, forming thereby the nec-
. essary twists ¢ ande, Fig. 7, on each side.of
_the loop d, and leaving the shde bar a b; Tig.
2, again in a horizontal position, as at the be-
ginning, this position being necessary in order
that the loop here formed should correspond
to that at the opposite end of the heddle, both
presenting a fdce transverse to the center
loop a.- :

Tn the. twist e, Flg T, there are dotble the
number of turns in the wire of that in the
. twist e This is occasioned by the motion of

. the.wheel P, Fig. 1, being in the same direc-
tion as that of the adgommg shaft d. The for-
mer having twice as ‘many revolations as the
latter; but one half of those revolutions on the
side d Fig. 7, (the wheel occupying the i 8pace
d,) are reqmred to neufralize the turns given
by the shaft d, leaving only onehalf for posr-
tive twist in the wire. This dlspropormon in-
the twists ¢ and e is usefal in giving a suffi-

cient number at G, while the increased num- i

ber at e renders the connection at, this pomt
stronger and more certain to hold.

r Fxg 3 simply represents the wheel, Fig. 2, .

divested of the collar P, these bemw made
separate and screwed to the wheel.

Thus the twists ¢ and e, le 7, are formed
and the loop 4 1is perfected.

The ecutting off the burr V Fig. 6, is still
to be performed to complete the heddle This
.is done in the following manner: The pinchers
2 3, Fig. }, heretofore mentioned, are shown
separate in Fig. 5. Ttis upon the side of the
upper jaw of these pinchers that the cutter is

aftixed, which cuts off these wire ends the .
instant after the necessary twists are given

to form the heddle. - This cutter is seen at a,

»Fig. .5. It slides up and down loosely be- -

tween the jaw of the pinchers and the over-

lapping guards O O. Its edge is presented -

to the wire downward, and is ma,de to cuf off
the wire ends close to the- Jjaws of the pinch-
ers immediately after the .twists are given.
Thirough the top of" this cutteris a small hole,
in which the ‘point of an elastic spring is in-
serted, by which it is- readily - brought to its
place agzmin'after the wire ends are eut off.
The handles of the pinchers 2 3, Fig. 5,

correspond to 2°3, Fig. 1; but the outter and
‘jaws of the pmehers are not seen in the latter
figure.. This cutter is suddenly pressed down
for execution by the levere », “which is bolted

at one end to the stand’O O and at the other :

end is operated by the ecrooked lever L D,
which latter lever is hung in its center at D
and receives its impulse from a pin on the
side of the wheel H. Under the lever ¢ r is

a spring which brings back this lever to its -
place immediately after it has done its work.

Instead of placing the cutter just described
.on the side of the pinchers for cutting off the

wire ends, a separate shears may be located
“for this purpose between the pinchers and the
wheel P, Fig. 1, - which may be operated in a

way similar to _that ‘above described ; but the
cutter as above described is more simple aud
better adapted to the purpose.’

When the necessary. revolutions are given

to the wheel P, Fig. 1, to give the required
twists to the heddle, as before described, the
end ¢ of the slide-har a b, Fig. 2,-is Ieft in

the position seen at P, 1‘1g 1, presented lat- -

erally opposite the end of the crooked lever
J W, at the point I, The crook in this lever
is hid in the drawing behind the bar % u at
the point k. This lever thrusts back the slide-
bar P, Fig. 1, withdrawing'the wedge ¢ o, Kig.
2, from between the wires. - This lever is op-
érated by the pin, at b in the upper side of

the bar 19 20. This pin, in the direct move-

ment of the bar 19 20, -before described,
which disengages the cateh VI and X from
holdmg the two sets of pinchers, strikes the
cam n on the crooked lever f W L 'This
drives the lever £ W I directly forward, and,
striking the slide bar at P, Fig. 1, by the end
I of the lever, presses it bdok to 1ts place.

To form the selvage heddle by the machine,

N
\
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improved as herein specified, finishing itready
for use, as shown in Fig. 9, it is simply re-
quired to remove the wheel 8, Fig. 1, or raise
it out of gearing with the adjacent wheels.

. This being done, the shaft 4 will remain sta-
tionary,-and the machine will then complete

the selvage-heddle. : ‘

1 do not claim the old machine herein de-
scribed, as being one heretofore used, and by
which an incomplete heddle is produced 3 -but

What I do claim as my invention, and desire
to secure by Letters Patent, is—

1. The before-described arrangement, combi-

‘nation, and adjustment, with the said old ma-

chine, of the additional wheel H on the main
transverse shaft Y, Fig. 1, the pinion U,and

the shaft 8, moved by it, wheel @ on the other
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end of the.shaft, the short shaft d, and the
two wheels ¢ and 'k o upon it, wheel P and
its attachments, and the cutter a, attached to.
the pinchers, as shown in Fig. 5, for trimming
oft the burr at the end of the heddle, and
also. the levers D, £, W, I, 3,4,0, e, and 7,
wheréby the heddle is made complete in one
machine at one and thé same operation, or
any other combination which is substantially
the same thing and Ly which analogous re-
sults are produced.

2. Whatis herein termed wheel P, as herein
described, aid as shown in Figs. 2, 3, and 4.
‘ » MILTON FINKLE.
Witnesses: :
JOHN F. SEYMOUR,

W..C. JOENSON.




