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To all whom it may concern: . 
Beit known that I, FRED A. WHITMORE, a 

citizen of the United States, and a resident of 

O 

25 

35 

45 

so 

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. ... " r 
The invention consists of novel features 

and parts and combinations of the same, as 
will E. 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 characters of reference indi 
cate corresponding parts in all the views. 

Figure 1 is 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 
similar views of the same, showing the parts 
in different positions. 
side elevation of the heddle device formanip 
ulating a set 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 
positions. Fig. 9 is an enlarged sectional 
plan view of the heddle device on the line 99 
of Fig. 6. Fig. 10 is a like view of the same 
on the line 1010 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 is 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. 18 is a like view of the camfor 
operating the needle-plate, and Fig. 19 is a 
similar view of the cam for operating the 
back reed. 
The 

and illustrated in Figs. 12, 13, and 14 con 
sists, essentially, of sets of warp-threads a,b, Figs. 2 to 10, inclusive. 
and c, the sets being bound together by warp-thread b after leaving the slot F ex 

Fig. 5 is an enlarged. 

the upper ground warp-threa 

weft-threads d, and each set of warp-threads 
comprises a pile warp-thread a and what I 
prefer to callan 'upper ground warp-thread' 
band a 'lowergroundwarp-thread 'c, the said 
ile warp-thread a being looped around the 
ower ground warp-thread c and extending 
between the ground warp-threads c and b to 
form a pile-loop a? above the E. ground 
warp-thread b. The successive loops a and 
a of the pile warp-thread a around the lower 
ground warp-thread c extend alternately in 
opposite directions, and the ground warp 
threads b and c are twisted laterally between 
successive picks for the vertical members 
a? a of a pi 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 c 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 c, and the breast-beam 
A, 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, fulcrumed at D in the frame 

pile fabric to be woven by the loom 

B and provided with the usual reed ID for 
beating in the weft-threads d and the pile 
wire e. 
The pile warp-thread a and the lower 

ground warp-thread c 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 Eisprovided 
above each slot E with an eye Eff 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 E 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 A. 
The upper ground warp-thread b after leav 
ing the eye E° of the back reed Eextends 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 

The upper ground 

55 

95 

loo 



2 
3. 

tends forward through the reed D' of the lay 
to the cloth. The lower ground warp-thread 
c extends from the slot E of the back reed E. 
forwardly and alternately through spaces F. 

5 

O 

F, 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.) y 
The sets of hook-bars G and G' for the sev 

eral sets of warp-threads c of the warp are at 
tached at their upper and lower ends to the 

5 

25 

35 

transversely-extending heddle-bars Hand H'. 
of the heddle-frames H and H, respectively, 
mounted to slide in yertical guideways BB, 
on the main frame, B, and the said heddle 
frames are, moved intermittently up and : 
down alternately in opposite directions by 
the heddle-actuating mechanism of any ap 
proyed construction and hereinafter set forth in detail. The several needle-plates F and 
their integral needles F for the several sets of: 
warp-threads a and b of the warp have an in 
termittent up-and-down movement, inder 
pendent of the heddle-frames H. H., as 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 “RPS faces thereof, 
and the said hooks G Galternately engage 
the lower ground warpc and pull the same 
downward and alternately on the front and 
rear faces of the needle-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. 
are arranged what. I prefer to call 'thread-: 

40 

cams' Gand G', extending over. onto the 
corresponding faces of the needle-plate. F: 
the same on the up-and-down movement of 
the heddles, the inner edges of the said cams 
leaving, however, the eye F of the needle F, 

45 
unobstructed when 
Fig. 6.) On the hoo 
formed or secured what I prefer to.call 'nee 

Stig the same. (See 
-bars G. and G' are also 

dle-guides' G9 and G", similar in shape to the 
thread-cams G. G., but located on opposite. 
sides of the needle-plate F in transverse 
alinement with the thread-cams G. G, so 
that, the left side of the needle-plate passes 

and beyond the sides of the slot F to cover, 

between the thread-cam G and the needle 
guide. G", while the right-hand side of the 
needle-plate F passes between the needles 
guide, G and the threadteam G. 
By the arrangement, described the hook 

bar G is, provided with a hook G, a thread 

and preferably forming integral parts thereof 

cam G', and a needler guide.G", and the hook 
bar Gissimilarly provided with a hook G', a . 
thread-cam, G, and a needle-guide G, the 
corresponding parts being located, however, 
on oppositefaces of the needlerplate F. Thus, 
the thread-cam G' and the needle-guide. G8 
form one pair of devices on the hook-bar G, 
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G form a like 
bar G'. 
The lower ends of the thread-cam Gaad 

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. Gare similarly connected by a cross 
air 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 needley. 
plate F to maintain the several parks in 
proper relation to each other. The upper; 
endorhead-F of the aeedle-plate F has bey- 8o 
eled, sides-F and F', assistiag in, directing: 
the lower ground warp-thread: c. to...pass. 
either to the front, or reaffaee of the needler 
plate E, as hereinafter more fully described. 
The needlerplate,Fisetagaged at, its lower 85 

end by a needle-platerlifting bar secured at. 
its ends in the vertical members of an invert 
edaluzishaped-frame-I", mounted to slide, with 
its vertical members in guideways-B, ar-, 
ranged Oathe main frame, Bintermediate, the 9o 
Filyays B' and B; for:the heddler fragnes. 

2 3 

The tops-of, the heddle-frames H. H. are . 
E. connected; by links. J. and J. with ell-crankleyers J%ang J, connected by links, 
JJ with the upper ends-of-cam-levers Kand 
K", fulcrumed at or near, their middle.a. K. 
and carrying friction-rollers-KK", engaged. 
by cams L:L, secured:-on the can-shaft. L, 
driven by suitable gearing from the maia. oo 
driven shaft, N, which by the usual-gearing. 
(not shown), also rotates, the crank-shaft.C. 
The lower ends of the heddle-frames.H. H. 
are connected by links JJ with ropes J, ex . 
tending under pulleys J and connected with 1 o5 
the lower-ends of the cam-levers K. and K, 
so that, when the loomisino PE's 
shaft.L. is rotated the cams Land L'impact, an intermittent. Swinging motion in opposite . . 
directions to the cam-levers K and K, whieh. I Io 
by their connections, with the heddle-frames. 
H*Hmove the latter intermittently up and ; 
down. The cams. L and L'are so arranged, 
that the heddle-frames, H H are moved... 
whenever the lay D is in a realmost position. I 15 
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. It is cont 
nected by links I with a bellicrank lever I, 
connected by, a link I with a cam-lever. I, 
similar to the cam-levers Kalad K. and like . 
wise...fulcrumed at K. 
The cam-lever I is connected by a friction. 

roller I, with a cam I, secured-on-the-cam. 
shaft. L, and the said cam-lever is also con. T 25 
nected a rope and links (not shown) with 
the needlerplate-lifting bar.I the same as the 
lower ends of the heddle-frames H. and H 
are connected with their cam-levers...K.and 

pair of devices for the hook 

75 
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65 and the thread-cam G. and the, needle-guidel K. When the shaft. L* and the cam I" are 13o 
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rotated, a swinging motion is given to the 
840,275 

warp-threadt is shifted alternately to oppo cam-lever I, which by its connection with site sides of the needle F for taking the said the frame I and needle-plate-lifting bar I 
moves the latterintermittently up and down. ground warp over the pile warp-thread a 

and alternately to opposite sides thereof to The cam I is so arranged that the needle- cross the other ground warp-thread c, as will 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 

- 3o 

3. 

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 point of the 
needle. F on 
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 E. in their up ward movement move sufficiently slowly for 
the still upwardgoing heddle-frame H*, to bring its pair of thread-cams and needle 
guides to an uppermpst position on the head 
F of the needle-plate, (see Fig. 8,) and then 
the needle F, needle-plate F, and lifting-bar 
I follow the upward-moving heddle-frame to 
their uppermost positions. 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 
frame to move upward with thisheddle-frame 

40 
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serves to ca. 

at the next pick. Thus the needle and nee 
dle-plate move up and down during the time 
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 E, mounted 
to slide up and down in guideways B", ar 
ranged on themainframe B. Theframe Eis 
pivotally connected by pitmef E (see Fig. 
1) with arms E, held on a rock-shaft E, 
journaled in the main frame B, and the said 
rock-shaft E is provided with arms E", hav 
ing friction-rollers engaging cams E on the 
main shaft N. When the latter is rotated, 
the cams E and arms E impart an inter 
mittent rocking motion to the rock-shaft E", 
which by the arms E and pitmen E gives 
the desired intermittent up-and-down move 
ment to the back reed E. The back reed E 

the upper ground warp 
thread b ahead of the lower ground warp 
thread c when going up and at the time the 
lower ground warp-thread c starts upward 
and to theninstantly 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 

E. sides the needle is pre 

warp-thread a and extends through the to 

be readily seen by reference to Figs. 13 
and 14. 
The shuttle mechanism is of the usual con 

struction, and hence a detailed description 
of the same is not deemed necessary. 
The operation is as follows: The warp 

threads a, b, and c on successive movements 
of the lav D assume alternate crossed and 
uncrossed positions (see Figs. 4 and 2, re 
spectively) in front of the back reed E and 

3. 

75 

crossed positions only between the lay D and . 
the cloth, as the warp-threads are bound in at 
the cloth, but are E. to change positions 
at the back reed Eowing to the relative loca 
tion of the warp-beams A, A, and A to the 
slot E arid 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 a 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 Nicky 
up to an extreme top position to bring the 
upper ground warp-thread b into its extreme 
upward position--that is, it passes the pile 
of the slot F. (See Fig. 3.) At the same 
time the lower ground warp-thread c moves 
upward with the hook G’ into its uppermost 
position, so that the lower ground warp 
thread c passes both the pile warp-thread a. 
and the upper ground warp-thread b. When 
the pair of thread-cams and needle-guides 
G G has passed up until they are half-way 
on the point of the needle F and the head 
Fs of the needle-plate F, 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 F 
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 

90 
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25 thread b is still in its position on the top of 
the needle F, but the lower ground warp 
thread.chasslipped down on the cam Guntil 
it lies at rest between the cam Gandtheguide 
G. (See Fig. 6.) The lay is now beating in. 



O 

passed into its u 

hook G. 

-- 

The needle-plate F now rises until the pair. 
of thread-cams and needle-guides G. G' has 

EPEEE on the needle-plate F and has freed the left-hand 
side of the slot F, and as the lower ground 
warp-thread c now follows the downwardly 
receding thread-cams and needle-guides G 
and Git is evident that it slips down over 
the beveled side F of the head F and 
passes into the space F and extends infront 
of Seeds F to be engaged by the 

(See 
the back reed E. drops all the way down, 
thus causing the upper ground warp-thread 

15-bito-start on its downward course in the left 
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hand side of the slot F. Now as the hook 
G takes hold of the lower ground warp 
thread c it carries-it down past the pile warp 
thread a and the upper ground warp-thread 
b. to finally move the lower ground warp 
thread c into its extreme lowermost position. 
(See Figs. 4 and 8.) The lay now comes, 
back to allow the shuttle and the pile-wire e 
to pass through the open shed. During the 
movement described the warp-threads, a,b, 
and c have been crossed-that is, the pile 
warp-thread a now stands on top, the upper 
round warp-thread b is next below, and the 
ower ground warp-thread c is down in its 
lowermost position. This shifting of both 
ground warp-threads b and c 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 c. Now this makes, a cross of 
the threads from the right 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 band c 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 c during the full move 
ment of the lay is moved from the space F 
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 PE, ground warp 
thread b has been moved from 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 a is looped around the lower 
ground warp-thread c and is then passed be 
tween the ground warp-threads c and b, and 

ig. 7.) At the same time lay D beats up the we?t and the pile-wire 

840,275 

the ground warp-threads c and b are twisted 
between successive picks, so that the mem 
bers a and a of a pile extend on opposite 
sides of the upper ground warp-thread 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 c, and the pile-wire is 
extended between the upper ground warp 
thread b and the pile warp-threada, and the 
against the cross and twist in front of the la 
D. At the next full movement of the lay-D 
the warp-threads are uncrossed-that is, are 

and shown in Figs. 2 and 4. 

75 

8o 
returned to the first position above described 
By an “uncrossed position is meant that 

the threadsa, b, and care uncrossed in thefront 
of the back reed E; but they remain crossed 
at the fabric in front of the lay E), as the 
threads at the fabric are bound in, and con 

at the next movement of the lay 
and the heddles, as described, the pile warp 
thread again loops around the lower ground 
warp-thread, only in a reverse-direction, and 
then passes between the ground warp-threads 
C 8. 
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 the corresponding beveled edge For 
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 ready pas 
sage of the upper ground warp-thread from 
either side of the 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 is understood that the 
function of the thread-cams and needle 
guides is to insure a proper shifting of both 
ground warp-threads b and c relative one to 
the other and both relative to the pile warp 
thread a 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 

1. 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 needlehaving an 
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eye for the 
, and one of E. ground warp-threads extend 

O 

15 

20 

25 

cal slot for the 

ing through the said slot, means for carrying 
the other ground 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 
dle, and a reciprocating back reed having an 
eye for the passage of the ground warp 
thread which passes through the said needle 
plate slot, the back reed also having a verti 

Biage of the other ground warp-thread and 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 needle 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, and one of the ground 
warp-threads. extending through the said 
slot, reciprocating hook-bars on oppositesides 
of the needle-plate, spaced therefrom to form 
spaces into which passes alternately the 
other ground warp-thread, the hook-bars 
having hooks extending across the spaces 

30 
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40 
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onto their at the opposite faces theredf, the hooks being adapted to alter 
nately 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 beyond 
the sides of the said slot, as set forth. 

3. A loom for interweaving ground warp threads and a pile warp-thread, provided 
with a reciprocating needle-plate, having a 
beveled head, a needle integral on the needle 
plate and forming with the latter a 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 through said 
slot, reciprocating hook - bars on opposite 
sides of the needle-plate, spaced therefrom to 
form spaces into which passes alternately the 
other ground warp-thread, the hook-bars 
having hooks extending across the spaces 
onto the needle-plate at the opposite faces 
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 

assage of the pile warp-thread 

dle-plate having a head bevele 

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 
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sage of the ground warp-thread which passes. 
through the said needle-plate slot, the back 
reed also having a vertical slot for the pas 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 warp-thread, provided with 
a needle-plate, a needle thereon for the pas 
sage of the 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 
front and rear of the needle-plate and its nee 75 
dle, a needle-guide for each hook, and a 
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 
ing the other ground warp-thread, as set 
forth. - 

6. A heddle device for a loom for inter weaving ground warp-threads and a pile warp-thread, comprising a reciprocating nee 
dle-plate, a needle carrying the pile warp 

of the needle-plate and needle for manipulat 

90 

thread and moving in unison with the said needle-plate and forming with the needle 
plate a slot for the passage of the other 
ground warp-thread, hooks reciprocating in 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 a pile too 
warp-thread, comprising a sing ee 

on the sides, a needle moving with the needle-plate and 
forming with the same a slot extending 
around the sides and top of the needle, hooks reciprocating in opposite directions on oppo 
site sides of the needle-plate, a needle-guide 
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for each hook, and a thread-cam for each hook, as set forth. 
In testimony whereof I have signed m 

name to this specification in the presence of two subscribing witnesses. 
FRED A. WHITMORE. Witnesses: 

THEO. G. HosTER, 
HAIL D. MUGERDITCHYAN. 
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