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g ;NITED’ STATES

PATENT OFFICE.

JOHN TURPIE, OF NEW'YORK, N. Y, ASSIGNOR TO HIMSELF AND EDWARD
H. FAULKENER, OF SAME PLACE.

IMPROVEMENT IN LOOMS FOR WEAVING HAIR-CLOTH.

Specification forming part of Letters Patent No. 166,732, dated August 17, 1875 apphmtlon filed
June 16, 1875. . .

To all whom it may concern :

Be it known that I, JOEN TURPIE, of New
York city, in the Smte of New York, bave
invented certain Improvements relating to
Looms for Weaving Hair-Cloth, of Whlch the
following is a spemﬁcatlon

The 1nvent10n lies in a number of lmportant
modifications of the details for holding the
hairs, accommodating the selecting mechan-
ism by presenting the bairs more favorably
thereto, better drawing the hairs across, and
engaging them successively with, the carrier-
hook, traversing the nippers which hold the
end of the hair a little into the shed, so as to
reduce the waste or projecting end of the hair,
preventing the lay from striking when a hair
has been missed, and removing the hair from
the loom for u little time after a hair has been
missed.

The following is a description of what I es-
teem the best means of carrying out the in-
vention. The accompanying drawings form a
part of this specmmtlon

Figure 1 is a side elevation, showing the ex-

terna-l parts and some of the internal parts,

wherein the novelty lies. Fig. 2 is a plan

_ view of the extreme external parts. Fig. 3 is
a side elevation of some of the internal parts.
Fig. 4 is a plan view, corresponding to Fig. 3.
Fig. 5 is a vertical section, showing the pro-
visions for arresting the blow of the reeds by
lessening the stroke of the lay. Fig.6isa
plan view, showing the same. Fig. 7 is a
tront elevation, showing the same, and Fig. 8
is a front elevation, showing the means of
yielding in receiving motion from the jacquard
rod.

Similar letters of reference indicate like
parts in all the figures. :

The machine somewhat resembles that pre-
viously invented by me and described in the
patent dated September 15, 1874, No. 154,996.
All the parts not otherwise referred to, and

. the several duties not otherwise specifically
described, will be understood as correspond-
ing with the similar parts and duties in the
said previous patent.

A is the rigid frame-work, of cast-iron, cer-
tain points in which will be demgmted Al Az
&e., when necessary. D is a delicately- loaded
hair-holder adapted to retain the hairs in a

cradle or series of hook D!, down at the proper
level to subject it to the acblon of the nippers
ot selector N, being suspended at a point, J,
considerably hloher It is free to swing to ‘1.
considerable extent on the center J, and is
provided. with a balance-arm, D?, and an ad-
justable weight, D? thereon, Whereby the
force with Wh]ch it retalns its vertical position
may be adjusted at will. D¢ D® are long
coiled springs, exercising a gentle foree to de
press corresponding series of top fingers d* @5,
connected by rods extending up through the
coiled springs to handles D6 D7, conveniently
placed. When a fresh lot of ha1r is to be in-
troduced the top fingers are elevated by ap-
plying the hand to the handles Df D7, and af-
ter placing the hair in the cradle amd liberat-
ing the handles the top fingers sink thereon
Wlth a gentle force, which they follow up as
the bunch of hair is gradually reduced by the
successive withdrawals. The division of the
top fingers into two sets, operated by separate
springs. and handles, causes the mass to be
pressed upon with gentle but nearly uniform
force throughout the breadth of the cradle,
however 1rr60‘ularly the hairs may be massed.

Itis desirable that the thrusts of the nippers
or selector N into the mass of bhair should not
be always at the same point. To avoid this
I provide a gradually rising and sinking mo-
tion for the whole hair-supporting apparatus.
The pivot J is carried on a slide, J*, which is
capable of vertical movement on the rigid
post A% Its elevation is determined by an
arm, J2, which rests on an eccentric, I, which:
is turned step by step at each pick by the ac-
tion of the reciprocating rod G, carrying a
hook-pawl, g, and operated by an arm, n, from
the selector motion. The stops G! (12 which
receive the motion from the pin n, extendmO' :
from the slide N’, may be adjusted, if desired,
on the rod G, so that the motion of the latter,
and, consequently, of the hook-pawl ¢, may be
lncreased or diminished at will. It is impor-
tant only that it shall be a sufficient motion
to turn the ratchet-wheel I! one tooth at each
pick. It follows that the eccentric F is con-
stantly turning by small inerements, and: that

' the center J, and consequently the whole mass

of hair, iz being constanily and alternately
elevated and depressed. As the selector does



not partake of this motion, it is continually
plunged into a new place in the mass of hair.
The freedom of the hair-holder to swing on
the pivot J, and the capacity for adjusting the
force with. which it seeks the vertical position,
provide a very gentle but sufficient resistance
to 'the plunging action of tlie selector. In
practice the hair-holder swings .a little at
nearly every plunge, and the extent of the
swing will depend upon the accidental condi-
tion of the hair at the point where the selec-
tor strikes. The swinging motion accommo-
dates the action in this respect, and tends to
insure a uniformity of resistance to the plunge.
There is also another important function per-
formed by the swinging motion of the hair-
holder, whereby it is intentionally swung by
another agency entirely out of the reach of the
- selector under certain conditions, and main-
tained there for a considerable period, as will
appear tarther on. B is the main shaft, turned
by any suitable power. C is the lay, swing-
ing on an axis, ¢, and. receiving motion from
cams B! B! on the main shatt B, through the
medium of levers-B? B? and elastic and yield-
ing connections B® B® and springs »° 1% The
connecting-rods B? are capable of sliding end-
wise through their béarings in the pivoted up-
per ends of the levers B?; but they do not per-
form such motion except when the motion of
thelay is forcibly arrested. Thespiral springs
0® exercise sufficient force to ordinarily trans-
mit the entire motion of the levers B? to the
lay. In case, however, that anything is inter-
posed to prevent the fulf motion ot the lay,
"the spiral springs »® aré ready to contract, al-
lowing the connecting-rods B® to slide a httle
in their hinged connecmons B* with the levers
B2  In case a hair is missed this elasticity is
made available.

A stout shaft, E, extends across near- the
front of the machme, carrying arms B, which,
when brought up a little above a horizontal
position, are struck by the lay, and arrest its
motion. When this shaft E is turned a little
to depress the arms El, they become of no ef-
fect, and the lay is allowed to perform its ordi-
nary functions. Some parts of the provisions
for effecting this important end are closely
analogous to those-in my previous machine.

‘When, as will ordinarily be the case, the nip-
pers N, after being plunged in the mass of hair
and closed therein, have seized a hair, and, on

- their withdrawal, proceed to draw it across 'the
hook,(notrepresented,) whichcarriesit through
the shed, the feeler I will be supported on said
hair, and the machinery will continue to oper-
ate in- the ordinary successful manner; but
when, in consequence of failure to thus seize
and draw out a hair, the feeler I is not thus
supported, but is allowed to drop with gentle
force, allowing the heavier lever I' to tumble
forward under the force of the spring I, it
causes the bolt I° to protrude into the path of
the shoulder.I* on the vertically-sliding rod I
The motion of this rod 15, which would other-
wise correspond with the motion of the paral-

lel rod H, and consequently with the jacquard -
(not represented,) connected thereto above, is
thereby arrested, inducing a corresponding
arrest of the connected lever I, turning on the
fixed center A® below, thus causing a failure
to depress the link I8, and thereby to rock the
shaft E and depress the arms B!, It follows
that one result of the failure of the selector N
to secure a hair is that the arms B! remaii in
a position sufficiently elevated to strike and
arrest the motion of the lay before it has moved
the reed quite up to the weavingline, and thus
to protect the goods tfrom any action thereof
or blow therefrom. This avoids the production
of a mark across the goods when the work is
subjected to repeated blows of the lay. An-
other and very important result follows the
sinking of the feeler I, and the c¢onsequent
tumbling forward of the lever I'. The shaft E,
when the machine is working properly, is sub-
jected to a steadily-oscillating motion. Itis
turned in the direction to elevate the arms E!
by a weight or other force, represented in these
drawings by the spring X acting on the arms E2,
It is rocked in the opposite direction by a force
received from the lever 1% through the link
I8 This link is connected to the pin Efon the

-arm B3, which is received in a slot of consid-

erable length, but not of sufficient length to
allow for the whole rocking motion of the le-
ver 1. When the latter rocks to its proper
extent the slot in the link I® acts on the pin E*
(Lnd draws down the arm E3

“The transmission of motion to the shaft E
and to the arms E!is not the only funection of
the arm E3 It carries also'a stout pin, B3, pro-
jecting therefrom at right angles, and forming
a support outside of the frame-work A for the
rod O, which receives a reciprocating motion
from the crank-pin O'carried on the short shaft
P. This rod is slotted to play freely on the -
pin E5, and its elevation is obviously controlled
by the position of the latter. A hook-pawl, O?
is carried on the rod O, being pivoted thereto .

‘at the point 0% and is supported in an approxi-

mately-horizontal position by the spring O*..

It follows that when the feeler I fails to re- .
ceive the support due to the presence of a hair
in the nippers or selector N, and. falls, and
thereby allows the catch-bolt I® to arrest the
ascent of the vertical slide I°, and arrests the
rocking motion of the lever 17 below, it not
only causes the arms E! to be left in their high
position, and thereby to arrest the lay, but
also holds up the rod O and the hooked pawl
0? in a higher position than they would other-
wise move in. The fixed stud A%, above the
path of the hooked pawl O?, carries a ratchet- .
wheel, K, having a number of teeth adapted
to be turned step by step by the hooked pawl
0?2, when it reciprocates in its highest posi-
tion, but to be left unaffected when the rod O.
and its counnected hooked pawl O? are ‘de-
pressed, as usual, at each motion. A pawl,
k, centered on a fixed pin, A%, stands ready to
engage with the ratchet K, and to hold it in
any position in whieh it inay be left. -
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It will be understood that there is a jac-

quard or equivalent mechanism, ‘more or less
complex, which detérmines the ﬁoure of the
goods, fmd that such jacquard is worked uni-
formly by the vertical movement of the slide
H, the motion of which is never interrupted
while the loom is in operation. The number
of teeth in the ratchet-wheel K corresponds
with the number of picks to complete a round
of the jaequard or equivalent shaft, or, in other
words, to complete a figure in the goods. A
cam, I{’, is fixed on the side of the ratchet-
-wheel K This eam K’ is mainly circular, but
with a deep recess in one side adapted to re-

ceive a roller, I/, on a loaded lever L, which
turns on 'a fixed stud, AS, and tends to press
gently against the cam K‘. The upper end
of the lever L presses against an arm, D8, on
the swinging hair-holder D. In the ordinary
working of the loom the cam K’ stands in such
- position that the roller 1/ is received in the
hollow side thereof, and the hair-holder is
therefore allowed to remain in its ordinary
position; and the nippers enter .the bunch
hair and extract one hair, or endeavor to, at
each motion; but when, in consequence of a
failure of the nippers to engage a hair, the
train of motions resulting has arrested the
rocking of the shaft E, the next movement to
the left of the hooked pawl O?is performed at
a higher level than usual, and it engages with
one of the teeth of the ratchet-wheel K and
partially revolves it.. Such partial revolution
turns the cam K sufficiently to throw the
roller 1/ out of its hollow, and to commence
to support it on the circular portion of its pe-
riphery. This movement céarries theconnected
lever L to the right, and holds it there in such
a position as to force away the movable hair-
holder D out of the path of the nippers. Thus
conditioned, the loom will make just four ad-

ditional plckq, (assuming the ratchet-wheel K
to have five teeth,) which are entirely inoper-
ative. After the ratchet-wheel K has been
turned step by step once around the wheel L’
is again received ip the hollow in the cam K/,
allowing the hair-holder, with its contents, to
again swing down to its ordinary position,
and the next movement of the nippers will or-
dinarily seize a hair, and the work will go on
as before. When another hair is raised the
same round of operations is repeated.

ESf is a straight arm fixed on the shaft E,
and which, in connection with an arm or pin
C’, on the lay, insures that. the arms E! are
held certainly and firmly in the elevated or
depressed position—that is to say, when the
rise or the depression of the rod O has, through
the lever 1" and link I% communicated to the
shait B the proper motion, either allowing the
arms E! to remain elevated in the position to
arrest the lay, or to be depressed in the posi-
tion to allow it to pass freely, the arm ES is
received below or above the pin O/, as the case
may be, and thenceforward during the remain-
der of the forward movement of the lay the
position of the arms E! is positively deter-

mined thereby. TIf a hair is engaged, and the

slide IS rises, as usunal, the link I® turns the -
shaft E and depresses the arm ES, so that it
is received under the pin /. Thus condi-

“tioned, the latter part of the forward motion

of the lay acts forcibly on the upper side of
the arm KES, and depresses the arms E! farther
than they Would' otherwise be depressed, and
it thus insures that they are fairly and fully
out of the way of the lay, so that the lay may
complete its stroke, and drive up the hair to
the weaving-line. “When, on the contrary, the
selector has failed to engage a hair, and the
feeler T has dropped, thereby inducing the ar-
rest of the vertieal slide 1%, and & failure of the
link 1% to turn the shaft E then the arm ES is
received above the pin C/, and the last part of
the forward motion of the lay acts foreibly on
the latter, to hold up the arms E! very firmly
in their required position, so that they cannot
be disturbed by the rather powerful impact of
the lay when the loom is working rapidly.

I give a peeuliar motion to the selector after

‘the hair is engaged. The selector proper, or

the nippers N are connected to the slide N,
which gives it the backward and forward mo

.tion through the medium of peculiar hinges
‘Vl VZ

The first hinge, V', allows a vertical
motion. The selector and its adjuncts rock or
tilt vertically on a horizontal pivot at V.
This motion is indueced and- controlled. by an .
arm, N2, which traverses in a crooked slot in
a vertical plate, A7, which forms part of the
fixed frame-work of the machine. . The slot is
so formed as to move the acting end of the se-
lector up after it has passed the hook, and by

thus moving upward it draws the hair into

the path of the hook,so that the hook engages
readily and certainly therewith on its retreat.

‘The other hinge, V2, allows a horizontal mo-

tion on a vertical pm This motion is induced
and controlled by an arm, N3 which stands in

‘two correspondingly-grooved b]OtS in two hori-

zontal plates, A® A%, mounted at a little height
one above the other, and forming pmtlom of
the fixed frame-work. These slots are so

_crooked that, on the retreating of the selector

with a hair, it swings around towar d and into
the open shed

The nipper-jaw in the.selector is opened by
contact with a stop (not represented) at the
moment when the effective end of the nippers
is farthest in the shed.

I find that it is practicable to thub enter the
shed to the extent of an inch or more, and
thus to utilize the corresponding length of
hair which is held in the nippers, and is con-
sumed in winding around the horn thereof.
So soon as the nippers are opened-and the
hair is set free it will straighten.

In carrying out this part of the invention
care must, of coursé, be exercised not to cause
the mppers to enter the shed farther than will
be compensated for by the shortest portion of
hair, which is held in and wound around the
selector.

The selector has a better chance to get.
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hold of a hair, if it is so mounted and guided
- that it plunges into the mass where it is sup-
ported by the cradle, a guide, A% Dbeing so
arranged on the support Al° as to direct the
selector in its passage into the mass of hair.

To better enable the feeler I to be sup-
ported by a hair, I provide side supports Al
close to the path of the feeler.. The hair being
drawn across, may rest on these side supports,
and thus is greatly aided in supporting the
slight weight of the feeler. It will be under-
stood that as the hook moves away the hair
soon slips out past the end of the feeler I, and
allows the latter to drop. It will, therefore,
fall at each pick, and there will consequently
be a thrusting-backward movement of the
bolt I3. But in case it is supported by a hair,
such descent will not occur until after che
shoulder I* has risen past the stop-bolt I3, so
that it will be of no effect. The pin T, car-
ried on the carriage U, which moves the se-
lector at each forward motion, strikes the
hinged arm 7, at the lower extremity of the
lever R, and moving that arm forward neces-
_sarily moves the upper end of that arm back-
ward, and elevates the feeler I. The hinged
arm 7 is-so formed and pivoted to the lever
that it is stiff in the direction to receive that
motion ; but when the pin T strikes it on the
backward motion it turns on its pivot and
allows the pin to pass without any effect.

Although I term this a hair-cloth loom, and
bhave described it as such, it will be- evident
that it can be used for other material than
horse-hair, which may require to be fed into
the fabric by single short lengths, as manilla,
china grass, or other hairs, fibers, and grasses.

I (,Lmn as my improvements in hzur cloth
looms— .

1. In combination with selecting - nippers
and a pendulous hair-holder, the adjustable
weight D3, adapted to graduate the force with
which the hair resists the plunge of the se-
lector, as herein specified.

2. The slowly-rotating cam F/ and bearer J?,
in combination with a hair-holder capable of
being gradually changed in position thereby,
as herein specified. .

8. The vertical hinge or turning joint V’
and the selector N \Tz in combination with
mechanism, subst‘mtlally as desecribed, for
moving the selector vertically as it is carrled
across the path of the hook, as herein specified.

4. The horizontal hinge or turning joint V?,
and the selector N N° in combination with
mechanism, substantially as described, for
moving the selector toward and partially into
the shed, as described, so as to allow of liber- -
ating the hair therein, as and for the ‘purposes
herein specified.

5. The stop or stops E! and their operating
mechanism, substantially as described, and
the feeler I, whereby they are controlled, ar-
ranged to arrest the motion of the lay C and
prevent its touching the goods when the ma-
chine is working idly, as herein specified.

6. Thelever L and its Opemtin g mechanism,
substantially as described, in combination with
and controlled by the focler I, the movable
hair-holder D, and the selector N serving to
hold the hair out of the reach of the selector
after a hair is missed until the figure is com-
pleted, subbtwnmally as and for the purposes
herein specified.

7. The selector - guide Af, in combination
with the selector N and with the cradle D, ar-

ranged to direct the selector, as and for the
purposes specified.

8. In combination with the feeler I, the hair-
supports A, standing close to the path of
the selector N, for the purposes specified.

In testimony whereof I have hereunto set
my hand this 14th day of June, 1875, in the
presence of two subscublng witnesses.

JOHN TURPIE.

‘Witnesses:

Wu. C. DEY,
HuNRY GENTNER.



