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- To all whom it may concern :

- parts in all the figures.

PATENT OFFICE.

' JOHN TURPIE, OF NEW YORK, N. Y., ASSIGNOR TO HIM
- H. FAULKNER, OF SAME PLACE.

SELF AND EDWARD

. IMPROVEMENT IN LOOMS FOR WEAVING HAIR-CLOTH.

- Speciﬁcatioﬁ. forming pé.;rutl df .I.;etters:Patel.lt Nb. 154.996, dated September 15, 1874; application filed o

- August 6,1874. © -
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Be it known that I, J OHN.TURPiE, of Néﬁr
York city, in the State of New York, have
Invented certain' Improvements Relating to

Looms for Weaving Hair-Cloth, of which the
following is a specification: @ = S

- 1he invention relates to the details of the
mechanism ‘whereby important difficulties are

overcome. - The hairs are automatically sep-

arated from the bunch, and drawn through

- the warps with a motion resembling that of
~ the best hand-work. When a hair is missed
- the shed remains quietly open, and the raove-

ment of the jacquard is completely arrested,

~ while ‘the rest of the mechanism remains in
“full operation, and an alarm-bell or striker
~calls ‘attention to the fact. The bunch of hair

18 agitated at each revolution. Provision is

- made for varying the friction on the yarn-

beam in proportion as the tension on the warps
1s diminished, and a dial is provided to show

~ 1o the eye the rate at which the cloth is taken

up. -

- The following is a i'descﬁption of what 1

consider the best means of carrying out the
invention. The accompanying drawings form

a part of this specification.

-+ Figure 1 is a side elevatioﬁ,- a portic'm"'of
the framing being broken away. This view
18 from the left-hand side. TFig.2isa side ele-

vation from the right-hand side. Fig..3 is a
front view, the work on the right-hand side
being shortened in. Figs. 4, 5, and. 6 repre-
sent the nippers on a larger scale. TFig. 4 rep-

- resents the nippers closed by the force of the

spring represented.  Fig. 5 represents the nip-
pers as held open against the pressure of the

spring through contact with some part not |

represented. Fig., 6 is a plan view corre-
sponding to Fig. 4. Kig. 7 represents a mod-

- 1fication.

The frictibn-brake, pecﬁli@rly dOntrolled, is
here- applied to. the yarn-beam, not directly,

but to a pulley geared to the yarn-beam, and

having a more rapid motion. R
To avoid unnecessary complication of the

~drawings I have shown some of the plain gear-

wheels simply by strong dotted lines.

L

A isarigid frame of cast-iron, certain points

in which will be designated A! A2, &c., when
necessary. -~ B 1s the main shaft, turned b

gearing from a short shaft, B!, which receives
motion through a belt from any suitable power.
C' Clare facé-cams fixed on the shaft B, which,

| through grooves in their faces and correspond-

ing rollers received therein, give motion; as
represented, to the levers C? fixed on the rock-
ing shaft C?, and carrying, by means of swiv-.

| eling-pieces €4, sliding rods C°, which, through

joints Cf and springs C7, give the proper to-
and-fro motion to the lay C, which latter turns
on the center ¢ below, and carries reeds adapted
to perform their usual function. The cloth M
1s wound on a cloth-beam, M!, which is free to
rise as it is filled on the friction-beam M2, ac-
tnated with the proper very slight steps, by a
turn of mechanism from the jacquard, the

| working. and arresting of which will be de-

scribed farther on. M?is the ordinary roller
at the front of the loom over which the cloth
1sdrawn. Beyond the weaving-line the naked

-warps are marked m, and are worked up and
.down to the proper extent by heddles, not

represented, connected to the jacquard. A
drop-roller, m?, hangs in the warps between
the bearing-rollers m! m? and as the warps, -
in being drawn off from the yarn-beam M4, be-
come slackened or tightened the drop-roller
m? correspondingly rises and sinks. Brake-

straps m°, tightened by loaded levers msS, im-
pose a frictional resistance to retard the yield-
ing of the yarn-beam m* This friction is va-
ried within wide limits, aceording to the depth
to which the drop-roller m? is allowed to sink.
This roller m® runs in bearings in blocks m”,
which are fixed on vertical slide-rods m?, which
traverse easily up and down in bearings in the
inner side of the framing A. These rods m?®

| support loaded levers m° which turn on fixed

centers m' at one end, and traverse up and
down at the other end in long slots m!? formed
in knee-bars m*, which project down from the
ends of the levers mf. When the warps

slacken so as to lower the roller m? below its

proper position, the loaded levers m®sink and
bear in the bottom of the slots m!.  In this

- Similar letters of reference indicate like | position they add to the load previously on
L | the brake - straps m°. 'When, on the other




~ the proper limit it raises the roller m*so high | the straps GL._The holder G supports a sufi-

............

- practically uniform. SEREDERRDE HEE ?;sThe:nippersEﬁ;,jmth-éeféend;offthe@ rm B,

" The hairs :a-re:dfmmzthi‘ﬁughthé shed by a |

S e link, D3 connects this lever D! to a pin on a . ?plu?nging_zintof a mass of hair with this kind of ER

RS erations being rightly timed, and the rod be- ;Is pulley or sheave therein, and pulled into and
' | through the shed. The drawing of the hair =~

' is reciprocated through the shed at each move- | into the shed winds the. portion in immediate =

ment of the heddles. This gives the desired | contact, with the nippers partially around a
motion to the hook -rod very perfectly, and | horn or pin, E7, which is properly adapted
with little complication. The hairs are sin- | to plunge down through the mass of hair,
oled out and placed in the hook by a motion | and to form a firm support for the hair
which draws each one across the path of the | when the latter 1s thus drawn partially
hook, in the same manner as the fingers of an | around 1t. The arrangement insures that
attendant in hand-weaving. A train of gear- | the pull of the hair on the nippers dur-
ing from the main shaft B-revolves a short | ing the period while the hook D' 1is being
shaft, I8, at the same rate, and in the same di- rapidly withdrawn through the shed, shall
rection. This carries a crank-pin, El, which | be not in the line of such draft, but in nearly
connects, by a rod or link, E? to an arm, K’ | the same line in which it originally lay—that
on & rocking shaft, 4, supported in uprights | is to say, the partial winding of the hair
on the framing, in the position represented. | around the horn E7 causes the hair to resist
This shaft E# carries a curved arm, E° which | the pull by the strain which is received pri-
is equipped at the end with mechanism for marily on the horn E’, and the small portion
seizing a single hair at each vibration, and [ which is left on the nippers ES lies in the
drawing it across the hook-rod, D''. The curve I same direction as the hair lay therein when 1t
of the arm E?is adapted to allow the hook-rod | was first nipped. Iixcept for the horn K7 the
D! to stand within it, while the end E° dives | pull of the hook-rod D! would tend to slue
:nto the bunch of hair. On the return motion | the hair around in the nippers. H is an agi-
of the curved arm E%it draws the hair through | tating-finger, which at each rise of the nippers
the hook, and the return of the hook-rod D' | K* moves into the slot provided for it in the
draws the hair through the shed. The nip- | V-shaped holder, and compresses the bunch
pers ES, which seize one hair only at each of hairs together. This finger H is carried on
. plunge, and the provisions for presenting the | a slide, H!, which is guided in a slot in the
buneh of hair to the action thereof, require | framing A, and 18 worked by a link, H?, which
careful attention. The bunch of hairs lie in | connects it toa crank-pin, H% on a short shaft,
v-shaped holders G, which are held on the | H4, which is geared to the shatt K. Themov-
springs ¢, so that they may yield a little to able jaw of the nippers Ef turns on a center,
each plunge of the nippers. Straps or arches | E° A spring, B?, carried on the arm B tends
G!, carried on the same hinged platform G? | to keep the nippers constantly closed with a

f




~ the entire face-piece by E*.

| 1_54;_9__9_6__

o just: sufﬁment force to properly hold the hair..

At each plunge of the nippers into the bunch.
of hair in the holder (, the end of the jaw ES

strikes a hinged piece, E“’ which turns on the

fixed: center E!, and ‘which 13 80 supported
that 1t cannot be depressed below the position
As |

~ represented, although it is free to rise.
the nippers ES descend the hinged Dpiece B

- compels.them to open. After the jaw, thus
"~ opened, has descended into the hair the upper |
end of the nippers Kb passes the hinged piece

EY-and 18 moved outward by the spring g.

| - On the rise of the arm E® with the nippers ¢
~ the hinged piece E' is deflected upward and

produces no effect, so that the nippers ES, af-
ter seizing a hair; rlse without opening. The-
nippers Kb Should hold onto the hair tightly
by the aid of the half-turn around the horn
E" until the return-motion of the hook-rod D!
has-rolled the hair through the shed. Justat
this latter moment the nippers Ef should open
and liberate:the hair. The opemng at this
juncture is effected by a cam-piece, E'?, which
is carried on the side of the lay C. When the
curved arm E? has drawn the hair upward and
forward to its extreme position, and has com-
menced to return, it meets the lay C coming
forward to strike. home the hair, the hook-rod
- D! being just at that moment emerging from
- the opposite edge of the shed, and, conse-

quently, just finishing its WOIk of drawmg
the hair through.- In this condition of affairs
the cam L™ performsits functions, as it passes

- the nippers, of opening them "for an instant,

- and then allowing them to close again. Dur.

ing that brief 111tenm the hair is liberated.

- I have so far described the movablé jaw of
the nippers Ef as formed in a single piece, and

smoothly over'it. I can work the invention
with 'some success in that form ‘but I esteem
it preferable to insert an adjustable plece Iin
the movable jaw, which can be set out and in

and reset, whenever it becomes dull by long
use. IKigs. 4, 5, 6 represent these parts on an

enlarged scale and with- what 1 esteem the

most complete constuwtlon In these figures
11 1s the removable and adjustable piece, and
E!* a pinching-screw, which holds it firmly in
the desired position. In these figures the dotted
lines indicate a face-piece bolted upon the side
and covering the nippers. 1 will designate

position that the edge of this piece K, in-
stead of the nipper jaw S takes the gentle
pressure of the feeler 119, ThIS allows the jaw
to be made of any form, and allows the head

of the pinching-screw E'* to project as much

as may be necessary, so long as it does not
.project - beyond. the outhne of the face-piece
KB, T also deem it desirable to provide a

C 'sharp pointon the face-piece E5, which plunges
into the mass of hair at a different ‘base from |
the ‘horn K7, and thus further agitates the |
hair and keeps it properly loosened.

i

It stands in such

- of suitable 011t11ne to allow the feeler I to ride |

In casge | tions.

.opelatlon across the path of the h&l[‘
“hair 18 there it will be arrested and the slide

‘the nippers ES fail to seize a hair, and in ¢on-
sequence, the hook-rod DU returnsidly through. -
the shed, the lay will beat exactlyas before, but

the shed will not close. - It will remain open,

‘and the let-oif and fake-up motions will be ar-

rested. |
I 12.is the J&CQH&I‘d -lever, turnmo on a cen-

| ter, i, on the fixed frame- worL and carrying

jaequard mechanism, which may be of the or-
dinary character, adapted to change the warps,
and at each rising movement of the arm. I1
opens the shed required to produce the proper
pattern in the goods. To the arm I?is hinged

‘a rod, I°, which plays easily through guides

formed on the side of the adjacent rod IY,

~which latter is hinged to a vibrating lever, 15 |
~which turns on the center represented on the
fixed framing below, and is operated by a
-short connection, I, to an eccentric, I', keyed
to the main shaft B. - A long helical spring, I°,
‘encircles the upper part of the rod I3, and_
‘abuts at its upper end under a collar on the
Jatter, while it abuts at its lower end on one
of the bearings, which forms a part of the rod

I*. A collar, I° fixed adjustably on the rod

I3, is held up by the pressure of the spring I8
against the under side of another bearing on
‘the rod I

It follows that, as the rod I*is
uniformly raised and lowered by the action of

| the eccentric I, it pulls dowit on the rod I? by
a direct contact against the collar 1°, and thus

opens the shed by a positive motion;. but in

pushing upward to close the shed it acts only

through a long spring, I8, which is capable of
vielding to a sufficient extent to allow the {ull

‘upward motion of the rod I* while the rod I3
‘remains in 1ts lowest or nearly its lowest posi-

tion. - A beveled projection, I', fixed on the
rod I° has a square shoulder on 1ts upper face,

‘which vibrates close to the end of a horizon-

tal bolt, I'', which is capable of moving a lit-
tle way in bearmgs 1n the frame-work, and is

| pressed constantly toward the rod I3 by a
at will to increase or diminish the capacity of |
the jaw,and which can beremoved, and ground.

coiled spring, I'’. The force of this spring
tends to urge the slide IM into such position

that 1t will engage with the projection I'° and
‘arrest the ascent of the rod I°.

When this is
allowed to take place the shed remaing open ;

but when the slide I is held back in opposi-
tion to the gentle force of the spring 12 the
shed will close and reopen at every motion of
the lever I%. I control the position of the slide
I'l, and consequently the holding open of the

_shed through the intervention of a delicate

fuelmg mechanism analogous to that in the

stop-motion of a loom. A slender feeler, act-

ing with a gentle force, tends to move, at each
If the

I restrained ; but if the hair is absent it will
move, mthout resistance, across the place of
the halr and disengage the slide I,  The lat-
ter is drawn back at each revolution by a

strong positive motion. IV is a pecuh&rly
shaped piece of metal turning on a fixed cen-
ter, 1%, and which periorms important func-
- The several points or parts thereof




will be indicated, when necessary, by the
double letters I#, Ib, &e. At the point 118 a
deep notch on the under side. At the point
I* is a pin extending horizontally outward.
At the point.I°1s a pivot.and small hinged
arm, I'>, This latter is so mounted that it can
be turned up easily, but will resist a tendency
to bend it downward, and will communicate
any force received in that direction to the en-
tire piece I3, At each rocking motion of the
shaft £ an arm, E'S fixed thereon, presses
down on the arm 1%, and rocks the entire
piece 1%, The pin I, on rising, strikes a le-

ver, I'% which turns on a fixed center, I, and
carries on another arm two horizonal pms or
arms, I'* and I, The arm I'®is adapted to
match into the notch I* when the parts come
in the proper position therefor. The arm I
18 longer, and serves as a feeler to move across
the place ot the hair. The arm IE'° is adjust-

able by a pinching-secrew on the shaft E, and
1s so placed that the motions are properly
timed. On each plunge of the nippers E° the
piece I is moved by the arm E'6, causing the
noteh I* to liberate the pin IS, and the pin I®
to rise and turn the lever 116, Thhs movement
carries the feeler I'® backward (or from the at-
- tendant) across the path of the descending nip-
pers Ef Now, before the nippers K€ rise the
arm E' slips off Trom the hinged piece 1 and
liberates the important piece 1'% and with it, of
course, the light lever I's, The I&tter now turns
untllthefeelel I¥restsagainst the outerface of
the nippers E°, or a guard piece, k', attached

for the pur pose, and the piece 09 rests upon |

the pin 1'%, Inthis delicate position, the parts
rest during the period while the nippers E®f
commence to rise, after having made a plunge
into the bunch of hair. As the nippers rise,
the feeler 1'% slides with a delicate pressure
down the outer face, and as the arm E?° con-
tinues to rise slips oft the lower end. Now
1s the critical moment. If the hair is there, it
will be held for a brief period longer by the

presence of the hair, daring which period the |
- projection 1'* will rise past the sliding bolt T4,

after which the liberation of the shdmg bolt
1s too late to arrest the ascent of the rod I°
In such case the rod I° will rise with the rod
14 as if ‘the parts were a single piece, and the
lever I! I? will rock to impart the proper mo-
tion to the jacquard, to close the shed. But
if the hair is not there, the feeler I*° will, on
losing the support of the lever E°, be entirely
unsupported, and will move forward across
the place where the hair oughttobe. In thus
moving forward it brings the pin 1® within
the influence of the notch 1%, which is in the
shape of an inverted V. It now quickens its
motion by the force of the spring 1'%, and the
gravity of the part 1, and allows the latter to

rapidly receive the pin I into the notch I?,

This movement of the piece I carries the con-
nected slide or horizontal boltI''into aposition
to engage with the projection I on the rod I°.
Now, the nupward movement of the rod I°isin-

154,996

| strong slide I'l, and although the rod I* con-

tinues and completes 1ts full upward move-
ment the spring I8 yields thereto mthout any
further motion of the lever 1! I2

In order to notify the attendant or over-
looker how frequently this failure to seize the
hair occurs, an extension, S, of the rod I*1s
provided, and is guided by takin g hold of the
lever I? in a long slot indicated by I*°. Below
this 1s a hinged arm, I*!, which, when the rise
of the rod I3 is arrested touches the lever 1%,
turning on a pivot, 1%, carrled on the rod 2,
On another arm of the lever 1?2 is a spring-
hammer, which, at each release, strikes, by the
force of a bprmg, I*4, against a stop, I?®, and

by its elasticity moves farther and sbmkes

against a bell, I*, which is carried on the arm
1% of - the ]acquard lever. |

1 find that the.bold of the nippers E° on the
hair 1s very efficient to retain it, even if the
hair should not be supported much, if at all,
by the horn E*. I believe that, as an impor-

‘tant modification, my selecting device made

with the nippers E° alone can be carried suc-

cessfully on a rod analogous to the hook-rod
DU, and be made to draw the hair completely

through the shed without any other aid.
As another modification, I can attach the
selector to thelay, and make available the re-

ciprocating motion of the lay, to eftect the

‘drawing of the hairs across the path of the
| hook.

Many modifications may be made 1 the
other parts. Fig. 7 represents a multiplying-
gearing connected with the let-off beam. The.
brake-strap L/ in this modification is lightened
up by the lifting of the same drop-roller m?,
before, and has the same general effect, but,
instead of being applied directly upon the

‘yarn-beam, it is applied on a quick-turning

pulley, and the action is more sensitive. The
employment of this train of gearing shown
in Fig. 7 has the effect to control the let-oif
more regularly.

I provide a fixed bar, A3, which touches
firmly across the whole under sufle of the cloth
a little front of the weaving-line. This tends
to hold the goods against jumping up and
down with any 111egular strain due to the
friction of the reeds or variable tension of the.
warp-yarns, and aids in insuring that the
hook-rod D! shall always strike with cer-
tainty within the shed. I can still furtherin-
crease the steadiness of the cloth by mount-
ing a slender roller directly over the bar A’
to press lightly on the upper face. |

Such an arrangement is shown in Fig. 1. I
propose to use the bar A3 either with or with-
out the accompanying roller A%, In case the

-roller is added, the cloth may be held between

the parts either above or below its natural
position, or, as will usually be preterred, ex-
actly in its natural position, or in the position
which the cloth naturally assumes, being the
resultant of the several oblique stra,ins,.or. the
line of the mean strain of the warp-yarns. In

stantly and positively arrested by the boltor | case only the bar A is employed, the front




- works around on a dial, KS.
- should be properly graduated to indicate, in |
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bearing-roller m?® should be lowered enough to
Insure a gentle bearing of the goods on the
-bar, o | | | | |
Hair-cloth involves peculiar difficulties in
maintaining the width of the goods with a
proper condition of the fabric near the edge.
- Ordinary temples cannot be employed with
- Success, as they are liable to produce holes in
the goods. I provide a light movable frame
which moves forward and backward past the
weaving-line after each beat of the lay, and
touches lightly each edge of the goods, so as
~to hold the edge warps against spreading.
The warp-yarns come through the heddles and
also through the lay more widely spread than
they are to finally lie in the goods. For hair-
~cloth thirty inches wide, the width of reeds
used should be about thirty-one and a, quarter
~Inches Dbesides the selvage. The light mova-
ble frame which holds the goods to the proper

- width under these conditions is formed .of a

straight upper bar, P!, and short smooth bend
P, and a lower bar, P2, which extends mainly
parallel to the upper bar Pl but with two
bends therein, as indicated by P2 P3, An ad-
Justable block, P%, secured by a pinching-
- Scerew, P®, completes the frame, and two flexi-
ble cords, P¢, extending from the bends P? to
the lay C, complete the mechanism. At each
forward movement of the lay the reeds strike
the light frame and send it forward across the ]
- weaving-line. The extreme back movement of
~ the lay acts, through the strings PS5, to haul it |
backward across the weaving-line. ‘In both
positions it presses lightly with one side, P,
- agalnst one edge of the goods or warps, and
- with the adjustable piece P* against the other
edge. S |
To the extremity of the lever 12 is connected

- a link, J, which. gives motion to a lever, J1,

turning on a fixed center. The other arm of |
the lever J carries a link, J?, which is adjust-
ably connected to alever, J ’, carrying a spring- |
- pawl, J%, working on a ratchet-wheel, J°, held |
- by a spring-pawl, J¢ connected by suitable

- gearing, to the friction-roller M?, which carries

- the cloth around it by friction, and winds it on
a cloth-roller M. On the opposite end of the
roller M?is a gear-wheel, K, which connects,
through a train of multiplying-gears, K! K2
K7 to a shaft, K¢, carrying an arm, K9 which
This dial K8

inches and parts of an inch, the motion on the
surface of the friction-roller M2 |
It is easy for an overlooker to time a loom
and observe how many picks or movements of
- the lay are performed in a unit of time. Prior |
to my invention I am aware of no simple means
of conveniently determining the number of
- Dicks being at any given moment performed
- for any unit of length of the cloth. The index
- K’ by its movement on the dial K5 gives the
~unit of length which is taken up during the
~ thme the attendant or overlooker is counting

- the picks.

bl

Although I have spoken of the material

throughout this specification as hair-cloth, I

believe that my improvements may be applied
in the weaving of analogous fabrics with vari-
Ous grasses, and wish to include any which
requires the filling to be introduced in separate
wefts. -

1 claim as my invention—

1. The intermittent side presser or agitator
H, in combination with the holder G, adapted
to aid in closing together the bunch of hair
atter each plunge of the selecting mechanism,
as herein specified.
~ 2. The removable hair-holder G, having a
spring-bed, ¢, and rigid straps G, adapted
to receive and deliver the hairs, as herein
specified. |

d. The spur B, in combination with the se-
lecting mechanism, and adapted to agitate the
hairs at each descent, as also to deflect and
Serve as a partial abutment or resisting-point

for the hair in being carried into the shed, as '

herein specified.

4. The vibrating cam B2, in combination

with the nippers K¢, arranged and operating
together to liberate the hair, as herein set

forth.

9. In combination with the nippers having
% Square-bottomed opening, and with mech-
anism for plunging it into a mass of hair and

withdrawing it, the adjustable piece EB, and
confining-serew E, for the purposes specified.

6. The jacquard-lever I1 12, yielding connec-

tion I8 and locking-catch I T! on the operat- -
ing parts I° I, controlled by the feeler 1Y, all
and for the purposes

operating together as
herein set forth. |

7. The bell I, in combination with the jae-
quard-lever and operating-rod having a yield-

Ing connection thereto, the hinged arm 12! and

spring-hammer lever 12, all arranged to oper-
ate together, as specified. -
S. The loaded levers m?, supported by the

drop-roller m? and the warp brake-levers M6

connected loosely thereto, combined and ar-

ranged to serve as and for the purposes speci-
fied. | ‘

9. The front bearing-bar A® and correspond-

ing top roller A4, arranged between the lay

and the breast-beam to prevent the cloth from

vibrating up and down, as herein specified.
10. In the manufacture of fabrics having a
filling of hair or analogous material without
selvage, the movable frame P P! P2 P4, adapted
to touch lightly against the edges, and driven
forward and backward near the weaving-line

by cords P connected to the working part C,

substantially as and for the purposes herein
specified. | |
In testimony whereof I have hereunto set
my hand this 30th day of July, 1874, in the
presence of two subsecribing witnesses. |
JOHN TURPIE,

Witnesses: _
Wwm. C. DEY,
M. A. VAN NAMEE,

L
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