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_ Specification of Letters Patent.
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To all whom it may concern: =~ .’

Be it known that I, FrREp A. WHITMORE, 2

- citizen of the United States, and aresident of

fo

L]
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Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented
new and useful Improvements'in Pile-Fabric

Looms, of which the following is a full, clear,-

and exact description.

The object of the invention is to provide a
new and improved loom for weaving pile
fabrics. ‘ : o '

The invention consists of nove] features
and parts and combinations of the same, as
will Ee more fully described hereinafter and
then pointed out in the claims.

A practical embodiment of the invention
is represented in the accompanying draw-
ings, forming a part of this specification, in
which similar cﬁ
cate corresponding parts in all the views.

Figure 11is a front end elevation of a loom
embodying my improvements, parts non-
essential for the understanding of the inven-
tion being omitted. Fig. 2 is a longitudinal

sectional elevation:of the heddle device, the

- beams, lay, and rear reed. Figs. 3 and 4 are

30

35

40

45

50

similar views of the same, showing the parts
in different positions.
side elevation of the heddle device for manip-~
ulating a sct of warp-threads, the parts being
in a position corresponding to the one shown
in Fig. 2. Figs. 6, 7, and 8 are similar views

of the same, showing the parts in different’
Fig. 9 is an enlarged sectional

positions.
plan view of the.heddle device on the line 9 9
of Fig. 6. Fig. 10 is a like view of the same
on the line 10 10 of Fig. 6. - Fig. 11 is a simi-
lar view of the same on'the line 11 11 of Fig.
6. Fig. 12 is an enlarged longitudinal sec-
tional elevation of the weave. Fig. 13 is a
plan view -of the interwoven warp-threads.
Fig. 14 s a side view of the same. ~Fig. 15 is
an enlarged sectional side elevation of the
back reed and the warp-threads in a crossed
position. Figs, 16 and 17 are enlarged face
views of the cams for actuating the heddle-
frames. Fig. 18is'a like view of the cam for
operating the needle-plate, and Fig: 19 is a
similar view of the cam for operating the
back reed.

The pile fabric to be woven by the loom"

and illustrated in Figs. 12, 13, and 14 con-

sists, essentially, of sets of warp-threads a, b, .

and ¢, the sets being bound together by

.the upper ground warp-threa

aracters of reference indi-

Fig. 5 is an enlarged -

iveft—threadsd, and each set of warp-threads

comprises a pile warp-thread ¢ and what I-

prefer tocall an “upper ground warp-thread”’
band a‘“lowerground warp-thread "’ ¢, the said
ile warp-thread @ being looped around the
ower ground warp-thread ¢ and extending
between the ground warp-threads ¢ and b to
form a pile-loop a’ above the upper ground
warp-thread b. The successive }l)oops ¢* and
a@® of the pile warp-thread ¢ around the lower

ground warp-thread ¢ extend alternately in-

opposite directions, and the ground warp-
threads b and ¢ are twisted laterally between
successive picks for the vertical members
a* a® of a pile to extend on opposite sides of
b, as will be
readily understood by reference to Fig. 12.

In order to produce the weave described,
it. is necessary to manipulate the warp-
threads a, b, and ¢ of each set in a peculiar
manner by a special heddle device for accom-

‘plishing the desired result, as hereinaftermore

more fully described.

The warp-beams A, A’, and A? for the
warp-threads a, b, and ¢, and the breast-beam
A3 are suitably.arranged on the main frame
B, in which is journaled a crank-shaft C, hav-
ing crank-arms C’ connected by a pitman C?

.with the lay D, fulerumed at D’ in the frame

B and provided with the usual reed I? for

.beating in the weft-threads d and the pile--

wire.e.
The pile warp-thread o and the lower

-ground warp-thread ¢ of each set of warp-

threads after leaving their beams A and A’

pass through the vertical slot E’ of a back

reed E, having an intermittent up-and-down
movement, and the said reed E is provided
above each slot E’ with an eye E? {8 the pas-
sage of the upper ground warp-thread b; as
plainly shown in Figs. 2, 3, 4, and 15.

The pile warp-thread a after leaving the-

slot K’ extends forwardly and passes through
the eye F’ of a needle F, forming a part of the
heddle device. The pile warp-thread a then
extends through the reed D? of the lay D and
to the cloth on the usual breast-beam A3:
The upper ground. warp-thread b after leav-
ing the eye E? of the back reed E extends for-
ward .and passes through an inverted-U-

shaped slot F?, formed in the needle-plate F,

as will be readily understood by reference to
Figs. 2 to 10, inclusive. The upper ground
warp-thread b after leaving the slot F* ex-
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2 .
tends forward through the reed D* of the lay

to the cloth. Thelower ground warp-thread
¢ extends from the slot B’ of the back reed E-

- forwardly and alternately through'spaces F*

I0

- Fs, formed between the left and right hand

sides of the needle-plate F? and hook-bars G
and G, respectively. (See Figs. 2 to 11, in-
clusive.) _ " :
The sets of hook-bars G and G’ for-the sev~
eral sets of warp-threads ¢ of the wazp are at-

. tached at their upper and lower ends to the.

5

" frames are. moved :intermittently up and:
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transversel —extend,i_nI% heddle-bars H and H'.
of the heddle-frames H? and H?, respectively,
meunted to slide in vertical guideways B/ .B?.
on the. main frame. B, and.the said heddle-

down alternately in opposite. directions .by
the héddle-actuating mechagism of any ap-
proved construction and hereinafter set forth.

in -detail., The,several needle-plates F% and |

their integral needles F for the-several sets.of
warp-threads ¢ and.b of the warp have an in-.
termittent . up-and-down movement  inde=
pendent of the heddle-frames H? H3, ag here-
inafter more fully set forth. - The hook-bars
G and G’ are provided with hooks G? and. G?,
extending across the .spaces F* and F° onto,
the needle-plate F.at og'posite, faces thereof,.
and the said hooks G* G alternately engage
the lower ground warp ¢ and pull the same
downward and, alternately on the front and,
rear faces of the. peedle-plate F* and.its nee-

dle.F. (See.for.comparison, Figs. 2 and 4|

and Figs. 5 and 8.)
Immediately below. the hooks G* and.G#
and.preferahly forming integral parts thereof.

- are arranged what I prefer to call “thread-:

40

cams’’ Gf.and G°, extending over. onto the
corresponding faces .of the needle-plate F%
and beyond, the.sides of the.slot F to cover:
the, same on. the up-and-down movement of
the heddles, the inner edges of the said cams..

" leaving, however, the eye I’ of the needle F;

45
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unobstructed when,;l){assing the same. , (See:
Fig.6.) Onthe hook-bars G.and G’ are also
formed or secured what; I prefer to.call “nee-
dle-guides’’ Gf and 7, similar in shape to the .

thread-cams G* G®, but located on opposite.|

sides of.the needle-plate F? in transyerse.
alinement with -the thread-cams G* G%, so
that, the left side of the needle-plate passes

‘between the thread-cam G* and the. needlex

guide. G*, while the right-hand. side «of ‘the
needle-plate . F? passes between.the. nepdle-
guide, G" and the thread-eam G*.

By .the .arrangement. described .the. hook-
bar G is;provided with a hook G?*, a thread-

- cam, G*, and a needle~guide. G*, and the hook-

6o
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bar G/ is similarly provided with a hook G3, a..

thread-cam . G®-and.a . needle-guide G, the.
corresponding parts being located, however,.
onoppositefacesof theneedle-plate F%.  Thus,
the thread-cam G* and. the needle-guide G$
form one pair of devices on the hook-bar G,

and the thread-¢am G® and the, needle-guide,

840,275

G® form a like pair of devices for the hook
bar G’. : A '

The lower ends.of the. thread-cam G* and -
needle - guide G® are connected <with each
other by a-cross-bar G* extending through a-
vertical slot F® in the needle-plate F, (see
Fig. 10,) and the thread-cam and needle-

ide G° G” are similarly connected by a cross-

ar G?, extending through a vertical slot F?
in the needle-plate, and by this arrangement
the hook-bars G and G’ and the parts carried
thereby are properly guided. on the needle~.
plate F? to .maintain.the seversl. pargs -in
proper relation.to eagh:other. The.upper:
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end.orhead.F% of thenesdle-plate F'1 heg bev- 8o

eled. pides: F? and F2°, assisting in,diFeeting.:
the. lower: ground.. warp-thread.:¢. to..pass .
either:to the front.orrear faee of.the needle-
plaie B2, as hereinafter more-£ully.described.
The needle-plate F*is engaged atits lower
end by 2 needle-plate-liftingbar. I, secured at..
its ends in the vertical members of an invert~

85

ed-Usshaped frame.l’, mounted to.slide with -

its vertical .members.. in.. guideways B}, ar--
ranged.on;the main frame B intermediate.the.
,%iliclirfways B’ and.B?for-the heddledrames-
2 3, -
The. tops-.of, the.heddla-frames H2 H: age -
gi\zota,lly sconnected. by-links. J.and. J. with..
ell-crank lewers J2and.J3, connected by links.
J* J% with.the npper ends of cam-levers K-and .
K’, fulerumed at or:near.their-middle.at K2
and. carrying. friction-rollers-K* K¢, engaged-.
by cams L:1/, secured:on.the. cam-shaft.1?,
driven by suitable.gearing .from.the, main.

9o
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driven shaft: Ny which by the.usual gearing.

(not .shown). also rotates.the.crank-shaft.C. -

The; lower ends’ of-the. heddle-frames. H2 HY -

are.connected by links J® J?.with ropes J% exs -
tending under pulleys J° and.connected. with.

the, lower-ends. of the cam-levers K.and. K,

so that when theloom.is ,in:,.oiejmtion».&nd\the .
shaft L2 is rotated the.cams Li.and 1/ impart .
an dnfermittent.swinging motion in opposite -
direciions to the cam-levers K and.K’, whieh .,

by their .eonnections, with the heddle-frames .

H? H? move the latter intermittently up and -
down.. The cams L and L/ are so-arranged -

10§

that; the heddle-frames . H* H?® are.mowed.. -

whenever the lay D is in a rearmost pesition.

A similar motion is given:to.the frame I’ of .
the. needle-plate-lifting bar: I, and for.this
purpose the upper end, of the.frame.I’ is con- -

- nected by links I* with.a bellrerank lewer I3,

connected by. a link I* with a.cam-lever. I?,
similar to.the.cam-levers K and K/ and like- -
wise. fulerumed at K% o

115
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The,cam-lever I’ is.connected by & frictione. -
roller I°, with & cam I, secured .on;the.cam.

shaft 12, and the said cam-lever I° is‘alsp eon-..

123

nected ,bfr a rope and links (not shown). with .
e

the.needle-plate-lifting bar.] the same as the
lower ends of, the heddle-frames H?* and.-H?

are -conpected with their. cam-levers K. and.
K’. When the shaft-L* and the cam I” are.

130
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rotated, a swinging motion is-given to the
cam-lever I°, which by its connection with
the frame I’ and needle-plate-lifting bar I
moves the latter intermittently up and down,

The cam I” is so arranged tﬁat- the needle-
lifting bar I, and with it the needle-plate F*
and needle F, moves upward with the up-
ward- going heddle - frame and with the
thread-cam and needle-guide of this heddle
engaging the needle-point at one side until
the downward-moving heddle-frame has de-
scended far enough for its pair of thread-

. cams and needle-guides to engage the other

15
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side of the needle-point, (see Fig. 6,) it being
understood that this condition occurs when
the shed is closed with respect to all of the
warps. By thus engaging the poini of the

needle F on ogposite sides the needle is pre--

vented from being bent laterally by a pos-
sible strain exerted by the pile warp-thread,
(see Fig. 9,) and hence the thread-cams and
needle-guides are not liable to be caught by
the needle. When the position shown.in
Fig. 6 has been reached, then the needle,
needle-plate, and its lifting-bar in their up-
ward movement move sufﬁgciently slowly for
the still upward-going heddle-frame H? to
‘bring' its pair of thread-cams and needle-
guides to an uppermpst position on the head
8 of the needﬁa—plat_e, (see Fig. 8,) and then
the needle F, needle-plate F?, and lifting-bar
I follow the upwardimoving heddle-frame io
their ‘uppermost pasitions. - The needle F,
needle-plate F?, 'and its lifting-bar I move
downward during the last’ portion of the
stroke of the downward-moving heddle-

- frameto moveu pward with this heddle-frame

at the next pick. ~Thus the needle and nee-

E dle-plate move up and down during the time

40

45

50

55

60

a heddle-frame moves in one direction only.
The back reed E also has an intermittent up-
and-down movement, and for this purpose
the reed is mounted in a frame 3, mounted
to slide up and down in guideways B4, ar-
ranged onthemain frameB. Theframe E¢is
pivotally connected . by pitmeh K+
1) with arms Ef, held on a rock-shaft ES,
journaled in the main frame B, and the said
rock-shaft E® is provided with arms E7, hav-
ing friction-rollers engaging cams E* on the
main shaft N. When the latter is rotated,
the cams E° and arms E7 impart an inter-
mittent rocking motion to the rock-shaft Ee,
which by the arms E and pitmen E* gives
‘the desired intérmittent up-and-down move-
ment to the back reed E.” The back reed E
serves ‘to carry the upper ground ‘warp-
thread b ahead of the ﬁwer ground warp-
thread ¢ when going up and at the time the
lower ground warp-thread ¢ starts upward
and to then instantly start the upper ground

. warp-thread b downward as soon as it has

65

crossed to its alternate position to
past the point or top of the needle F.
It is understood that the upper ground

bring it

840,275

(see Fig.

it lies at rest between the cam G°

warp-thread b is shifted alternately to oppo-
site sides of the needle F for taking the said
ground warp over the pile warp-thread a
and alternately to opposite sides thereof to
cross the other ground warp-thread ¢, as will
be readily seen by reference to Figs. 13
and 14.

- 'The shuttle mechanism is of the usual con-
struction, and hence & detailed description
of the same is not deemed necessary.

The operation is as follows: The warp-
threads a, b, and ¢ on successive movements
of the lagr D assume alternate crossed and
uncrossed positions (see Figs. 4 and 2, re-
spectively) in front of the back reed E and
crossed
the cloth, as the warp-threads are bound in at
the cloth, but are Free to change positions
at the back reed E owing to the relative loca-
tion of the warp-beams A, A’, and A? to the
slot E’ and eye E? of the vertically-recipro-
cating.reed E. When the machine is in op-
eration and the several parts are in the po-
sition shown in Figs. 2 and 5, then the warp-
threads are in the uncrossed position and it
is -assumed that the shuttle has passed
through the open shed and the pile-wire
has been inserted between the pile warp-
thread @ and the upper ground warp-thread-
b.  Now while the lay D moves forward for
beating in purposes and reaches a half-way
position the heddles move, and the hook-bar
G’, as well as the needle-plate F?, moves
down, while the hook-bar G moves upward.
When the hook-bar G begins to move up-
ward, then the back reed E moves quick{)y
up to an extreme top position to bring the
upper %round warp-thread b into its extreme
upward position—that is, it passes the pile

~warp-thread ¢ and extends through the top

of the slot F2.- (See Fig. 3.) At the same
time the lower ground warp-thread ¢ moves
upward with the hook G?® into its uppermost
position, so that the lower ground warp-
thread ¢ passes both the pile warp-thread a,
and the upper ground warp-thread . When
the pair.of thread-cams and needle-guides
G* G° has passed up until they are ha f-way -
on the point of the needle F "and the head
F® of the needle-plate F2, then the latter is
moved upward by the needle-plate-lifting
bar I'in the same time that the pair of thread-
cams and needle-guides G* and G® is moving
and until the pair of thread-cams and needle-
guides G* and G’ has moved downward to

such a position that the said pairs are half-

way on the needle-point and the head Fs—
that is, the said pairs have moved into a po-
sition directly opposite each other, as indi-
cated in Fig. 6. "The upper ground warp-

8-
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ositions only between the lay D and -
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thread b is still in its  position on the top of -

the needle ', but the lower ground warp- -
thread,chas slipped down on the cam G*until
and the guide
G". (See Fig. 6.) ' The lay is now beating in.

130
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. Warp-

10

Jhook G°.

-

The needle-plate F* now rises until the pair-

of thread-cams and neédle-guides G* G* has
‘passed into its up(i)ermost-position on the
needle-plate F* and has freed the left-hand
side- of the slot F®, and as the lower ground
thread ¢ now follows.the-downwardly-
receding thread-cams and needle-guides G°
and: & it is evident that it slips down: over
the beveled side F!° of the head F® and
passes into the-space F® and extends in:front
of bhe~need1§—plab‘e F* to be engaged by the
(See
the back reed E drops all the way down
thus causing the upper ground warp-thread

15-b-to-start on its downward course in: the:left-
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hand side of the slot . Now as the hook
G® takes hold of the lower gfound warp-
thread ¢ it carriesit down past the:pile warp-
thread @ and the upper ground warp-thread
b. to finally move tﬁe lower ground warp-
thread ¢ into. its extreme lowermost position.

(See Figs. 4 and 8.) The lay now comes.

back to allow the shuttle and the Igile—w-ire e
to pass through the open shed. During the
movement described the warp-threads.a, b,
and ¢ have been crossed—that is, the- pile
warp-thread @ now stands on top, the upper
%round warp-thread b is next beﬁ)
ower ground warp-thread ¢ is down in its
lowermost position. ' This shifting of both

ground warp-threads b and ¢ has taken place-
at the.time the said ground warp-threads.

were standing above the pile-warp-thread a.

By the above movement of the needle-plate-

F? and the hook-bar G the pile warp-thread
a is passed between: the two ground warp-
threads b and ¢. Now this makes.a cross of
the threads from.theright to the left, and
when the hook-bar G moves into its extreme
uppermost position a cross'is also made in

an up-and-down: direction of the ground

‘warp-threads-b and ¢ as they pass each other

in a vertical direction, or, in other words, a
complete twist is produced, as illustrated in
Figs. 4 and 15. During the next full stroke
of the lay the heddle-frames H?* H? the nee-
dle, and the needle-plate F* are again oper-
ated as above described in order that the
heddle-frames may move in opposite direc-
tions, and during this operation the warp-
threads are uncrossed—that is, the lower
ground warp-thread ¢ during the full move-
ment of the lay is moved from the space H°
and the front-face of the needle-plate back
to the space F* on the left-hand side of the

needle-plate and to the rear thereof (see

Figs. 2 and 5) and the upper ground warp-
thread b has been moved fgom the left-hand

side of the slot F* to the right-hand side

thereof, and the warp-threads now stand in
the position of a plain open weave.
By the arrangement described the pile

~warp-thread @ is looped' around the lower

ground warp-thread ¢ and is then passed be-
tween the ground warp-threads ¢ and b, and

ig. 7.) At the same time:

w, and the:

840,276

the ground warp-threads ¢ and'} are twisted
between successive picks, so that the mem-
bers a* and @° of a pile extend on opposite
sides- of the upper ground warp-threarf‘b, as
shown in Fig. 12. . -

. It is understood that when the warp-
threads are. crossed the shuttle runs across
between the up -and down crossed’ ground
warp-threads b and ¢, and the pile-wire is
extended between the upper ground warp-
thread b and: the pile-warp-thread a, and tlll)e

against the cross-and twist in front of thela
D. At the next full movement of the lay:
the warp-threads are uncrossed—that is, are

returned to the first position above described

and shown in Figs. 2 and 4. ‘

70
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lay D beats up the welt and the pile-wire- -

By an “uncrossed”’ position is meant that

the threadsa, b, and careuncrossedinthefront

of the back reed E; but they remain crossed:

at the fabric 1 front of: the lay D, as the
threads at the fabric- are bound 1n, and con-
se(buent-l at the next movement of the lay
and the heddles, as described; the pile warp-
thread: agein loops:around the-lower ground'

warp-thread, only in a-reverse-direction; and

then Iz:,ss'es between the ground warp-threads
¢ and: b. : '

The upper edges of the thread-cams and
the needle-guides are beveled downwardly
and inwardly to-allow a ready downward
passage of the lower ground warp-thread
onto thé corresponding beveled edge F° or
F'° on the head F® of the needle-plate at the
time the back reed: E moves downward:
The lower edges of the thread-cams and nee-
dle-guides are curved to allow a readg/ pas-
sage of the upper ground warp-thread from
either side of tﬁe slot F? to-the top thereof at
the time the back reed: E moves upward and
also- to- allow the-upper ground warp-thread

to pass from the top of the slot down either

side of the slot at the time the back reed
moves downward. It isunderstood that the
function of the thread-cams and needle-
guides is to insure a proper shifting of both
ground warp-threads b and ¢ relative one-to
the other and both relative to the pile warp-
thread @ in the needle F to produce the de-
sired result in the weave. ‘

As the several parts are all driven from the
main shaft N, they move synchronously to
accomplish the desired result; but I do not
limit myself to any particular actuating
mechanism: described, as the same may be
varied to produce the same result.

Having thus described my invention, I
claim as new and desire to secure by Letters

Patent—

I. A loom for interweaving ground warp-
threads and a pile warp-thread, provided
with a reciprocating needle-plate, a needle
integral on the needle-plate and forming with
the latter a slot extending around the sides

‘and point of the needle, the needle having an
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‘the other ground

- cal slot for the
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eye for the passage of the pile warp-thread
' Ee ground warp-threads extend-
ing through the said slot, means for carrying
warp-thread up and down
past the pile warp-thread and the said ground
warp-thread in the slot, and alternately to
opposite faces of the needle-plate and its nee-
dﬁa, and a reciprocating bacﬁ reed having an
eye for the passage of the ground warp-
thread which
plate slot, the back reed also having a verti-
assage of the other ground
warp-thread ang the said pile warp-thread,
as set forth. - : _
2. A.loom for interweaving ground warp-
threads and a pile warp-thread, provided
with a reciprocating needle-plate, having a
beveled head, a needie integral on the needle-
plate and forming with the latter a slot ex-
tending around the sides and point of the nee-
dle, the needle having an eye for the passage
of the pile warp-thread sand one of the ground
warp-threads. extending through the said

slot, reciprocating hook-hars on oppositesides

of the needle-plate, spaced therefrom to form
Spaces “into which passes alternately the

* other giound -warp-thread, the hoolk-bars
- having hooks extending across the spaces

30
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onto the needle-plate

at the opposite faces
thereof, the hoo

s being adapted to alter-

Tately ‘engage the last-mentioned ground
_warp-thread, and a thread-cam and needle-

guide on each hook-bar, immediately below
the corresponding hook, each pair of thread-
cams and needle- guides engaging opposite
sides of the needle-plate and extending ﬁeyond
the sides of the said slot, as set forth. o

3. A loom for interweaving ground warp-
threads and a pile
with a reciprocating needle-plate, having a
beveled head, a needle integral on the needle-
plate and forming with the latter g slot ex-
tending ‘around the sides and point of the
needle, the needle having an eye for the pas-

sage of the pile warp-thread, and one of the

ground warp-threads extending
slot, reciprocating hook - bars on o posite
sides of the needle- late, spaced therefrom to
form spaces into which passes alternately the
other ground warp-thread, the hook-bars

through said

~having hooks extending across the spaces
late at the opposite faces |-

onto the needle-
thereof, the hooks' being adapted to alter-
nately engage the last-mentioned ground
warp-thread, a thread - cam and needle-
guide on each hook-bar, immediately below
the corresponding hook, each pair of thread-
cams and needle-guides engaging opposite

Passes through the said needle-

front and rear

“warp-thread, com

‘needle-plate and forming with the

warp-thread, provided:

-dle-plate having a head bevele

.site sides of the

sides of the needle-plate and extending be-

yond the sides of the said slot, and a recipro-
cating back reed having an eye for the pas-

sage of the ground

S

6c

warp-thread which passes .

through the said needle-plate slot, the back

reed also having a
sage of the other ground warp-thread and
the said pile warp-thread, as set forth. '

4. A loom for Interweaving ground warp-

‘threads and a pile‘walf‘ﬁ-thread, provided with
L

a needle-plate, a.ne
sage of the

e thereon for the pas-
pile warp-thread and forming a

slot with the needle-plate for the passage of

one of the ground warp-threads; a recipro-
cating device having hooks moving alter-
nately in opposite directions for alternately
carrying the other ground warp-thread in
of the needle-plate and its nee-
dle, a needle - guide for
thread-cam for each hook, as set forth.

5. A heddle device for a loom for inter-
weaving ground warp-threads and a pile
warp-thread, comprising a pile warp-needle,
a needle-plate having a slot for one of the
ground warp-threads, and hooks reciprocat-
Ing in opposite directions on opposite sides
of the needle-plate and
ing the other ground
forth. v : o

6. A heddle device for a loom for inter-
weaving ground warp-threads and g “pile
rising a reciprocating nee-

warp-thread, as set

dle-plate, a need

thread and moving in wnison wit -t

plate a slot for the

_ passage of the other
ground warp-thread,

hooks reciprocating in

needle for manipulat--

e carrying the pile' warp-

vertical slot for the pas-
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each hook, and 2 }

8o

go

needle-

95"

opposite directions on opposite sides of the -

needle-plate, each' hook having a needle-
guide and a thread-cam, as set forth. ’
7. A heddle device for a. loom for inter-

weaving ground warp-threads and s ‘pile

100~

warp-thread, comprising a recigrocating nee- .

on the sides,
& needle moving with ‘the needle-plate and

forming with the -same a slot extending -

around the sides and to

of the needle, hooks
reciprocating in opposite

directions on oppo-
needle-plate, a needle-guide
for each hook,
hook, as set forth.

In testimony whereof I
hame to this specification in the
two subscribing witnesses.

' - FRED A. WHITMORE.

Witnesses:. ' ‘

TeEO. G. Hostrg,
Haw D. MucerbITOHY AN,

presence of

‘have signed n-ayv

Iog§ -

and a thread-cam for each -
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