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This invention relates to the weaving of pile 
fabrics, such as carpet, on a loom normally 
adapted for the weaving of plain non-pile fab 
rics, such as canvas or asbestos fabric of the 
character normally used in the making of brake 
linings and clutch facings, wherein the sheet or 
Web of fabric after weaving on the loom is cut 
and folded to provide a required number of layers 
or plies in the finished frictionized material. 
The loom is of an ordinary type of well known 

Construction including the usual plurality of hed 
dle frames for manipulating the warp threads in 
forming Open sheds for the passage of the shuttle 
in carrying. a weft thread through the open warp 
shed in the production of a common one-over-one 
or a twill Weave; and normally is not equipped 
with any mechanism for forming a pile face on 
the fabric. 
The present invention relates to equipment 

adapted to be incorporated in a loom of the type . . 
noted, whereby a plain pile faced fabric may be 
produced thereon, all as will be fully disclosed 
hereinafter, reference being had to the accom 
panying drawings, of which: 

Fig. 1 is a longitudinal Sectional elevation of 
Sufficient of a loom of the type noted to illustrate 
the operation of the elements of the present in 
vention as applied thereto; 

Fig. 2 is a fragmentary view similar to Fig. 1, 
drawn to an enlarged scale, and illustrating cer 
tain parts of the mechanism in positions differ 
ing from those illustrated in Fig. 1; 

Fig. 3 is a transverse elevation, partly in sec 
tion, of mechanism shown in Figs. 1 and 2, as 
taken on the line 3-3 Fig. 1; 

Figs. 3a, 3b, and 3c are small sized details of 
the cam unit shown in Fig. 3; 

Fig. 4 is a perspective view of a doup heddle 
and its operating heddles in predetermined rela 
tion to a stationary pile Wire in accordance with 
the present invention; 

Fig. 5 is a fragmentary perspective of the doup 
and opcrating heddle-Supporting means; 

Fig. 6 is a fragmentary perspective view of the 
support for the rear ends of the stationary pile 
wires; and 

Fig. 7 is a fragmentary perspective view of the 
support for the front ends of the stationary pile 
wires. 
As shown in the drawings, the loom comprisas 

the usual transversely extending breast beam , a 
series of transversely extending heddle franes 2, 
3, 4, 5 and 6, in the present instance, and a lay 
provided with the usual reed or comb having a 

(Ct. 139-4) 
series of dents 8 formed by and between a series 
of laterally spaced blades 9,9. 
In the present instance the warp in the loom 

comprises a series of stuffer warp threads S, a. 
series of chain warps c, a second series of chain 
Warps cl anda series of pile warps p, all of which 
extend longitudinally of the loom through the 
heddle frames and dents of the reed. 
Also extending longitudinally of the loom, 

through the heddle frames and lay reed, is a se 
ries of pile wires 0, 0, the front ends of which 
terminate adjacent the breast beam and are 

O 

each provided with a head lf, clearly shown in 
Figs. 1 and 7. 
Each head if is provided with a forwardly ex 

tending lug or projection 2, which is seated in a 
horizontal groove f3 formed in the rear face of a 
bridge beam. 4; and a shoulder 5 abutting the 
rear face of the bridge beam f4, to prevent for 
ward longitudinal movement of the pile wires 0, 
O. m 

Each of the heads is provided with a rear 
Wardly extending lug or projection 6 Overhang 
ing the forward end of the associated pile wire 0. 
The projection f6, in each instance, is provided 
with a depending lip 7, the underside of which, 
and the corresponding upper side of the adjacent 
portion of each pile wire O are grooved as indi 
cated at 8 and 9 respectively, to receive a thin 
removable blade 20. Each blade 20 is provided 
With a cutting edge 2, which is disposed at an 
acute angle to the upper edge of the pile wire. 
Each blade 20 is shouldered, as indicated at 22, to 
abut the rear edge of the projection 6, to pre 
went forward longitudinal movement of the blade 
relative to the pile Wire. 
The rear end of each of the pile wires O is pro 

vided with a slot or eye 23, which is adapted to 
receive a readily removable bar 24 on which the 
series of pile wires is threaded. The bar is sup 
ported by a rear bean 25 which extends trans 
versely of the loom and is permanently fixed, at 
its opposite ends, to the side frames 26 of the 
loom, as indicated in Fig. 6. A staple or hook 27 is 
provided adjacent each end of the bar 24 and 
rigidly secured in the rear beam 25, to receive the 
bar 24 and secure the same in fixed relation to 
the rear beam 25, each end of the bar 24 being 
provided with an opening 28 adapted to receive a 
cotter pin. 29, outside the staple 27, whereby lon 
gitudinal movement of the bar 24 is prevented. 
The pile wires to, while being stationary, in 

sofar as longitudinal movement in theloomis con 
cerned, are permitted a slight relative lateral 
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movement in the slot 3 at their forward ends 
and On the bar 24 at their rear ends, to prevent 
binding of the pile wires against the blades 9 of 
the reed, as the lay 7 reciprocates intermediate 
the breast beam and the first of the heddle 
frames 2. 
The front ends of the pile wires O may be read 

ily removed from the supporting slot 3 of the 
bridge 4 by the removal of a bar 30, the lower 
Surface of which forms the upper surface of the 
slot 3, which is secured to the bridge beam 4 by 
means of bolts 3, as clearly shown in Fig. 7. 
The bridge beam 4 is spaced above the upper 

face of the breast beam , to provide a fabric 
paSSage or slot 32, by means of blocks 33 dis 
posed at the opposite ends of the bridge beam 
4, between the said bridge beam and the said 

breast beam, the bridge beam 4, the blocks 33, 
and the breast beam f being secured together as 
a unit by means of screws or bolts 34. 
As shown in Fig. 1, the stuffer warps s are 

under the control of the heddle frame 6 while the 
chain warps c and c are controlled by the heddle 
frames 4 and 5 respectively. The pile warps p 
are each under control of a doup heddle 35. 

Each doup heddle is under control of a front 
Operating heddle 36, carried by the heddle frame 
2, and a rear operating heddle 37, carried by the 
heddle frame 3. Each doup heddle 35 is of a 
U-shaped form comprising a front leg 35a and 
a rear leg 35b which are joined by a semi-annu 
lar portion 35c and a cross element 35d forming 
a thread eye 35c at the lower end of each of the 
doup heddles 35 for the reception of one of the pile 
warpS p. 
As shown in Fig. 4, the upper end of each of the 

legs 35a, and 35b of each doup heddle 35 is slot 
ted, as at 35f, for the reception of a pair of sup 
porting bars 38, 38. The bars 38, 38 are integral 
ly joined at their opposite ends, as indicated at 
39 in Fig. 5, to provide a common carrier for the 
doup heddles. 
As indicated in Fig. 4, the operating heddle 36 

is composed of two substantially similar heddle 
elements 36a and 36b, each of which is provided at 
its lower end with a slot or eye 36c, for the re 
ception of a bar 40. The upper end of each of 
the heddle elements 36a and 36b is provided with 
the slot or eye 36d, for the reception of a support 
ing bar 4. Intermediate its opposite ends the 
heddle element 36a is provided with an eye 36e 
and the heddle element 36b is provided with a 
laterally offset portion 36f which passes through 
the eye 36e of the heddle element 36d. 

Similarly, the heddle element 37 is composed 
of substantially similar elements 37a and 37b 
which are provided at their lower ends respec 
tively with eyes 37c for the reception of the sup 
porting bar 42, and at their upper ends with eyes 
37d for the reception of the supporting bar 43. 
Intermediate its opposite ends the heddle ele 
ment 37a is provided with an eye 37e through 
which a laterally offset portion 37 f of the heddle 
element 37b extends. 
As clearly illustrated in Fig. 4, the doup heddie 

35 is disposed intermediate the elements 36a and 
36b of the Operating heddle 36 and intermediate 
the elements 37a and 37b of the operating heddle 
37, with the cross-bar 35d of the doup heddie 35 
disposed below the laterally offset portions 36f 
and 37 f of the operating heddles 36 and 31 re 
spectively, and, as clearly shown in said figure, 
the pile warps p is disposed, for example, at the 
right side of the operating heddle 36 from which 

shown in Fig. 3. 
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it passes laterally through the eye 35e of the doup 
heddle 35, between the operating heddles 36 and 
37, to the left side of the said operating heddle 37. 
The supporting bars 40 and 4f for the front 

operating heddles. 36 are mounted in the front 5 
heddle frame 2, while the supporting bars 42 and 
43 of the rear operating heddles 37, are mounted 
in the rear heddle frame 3. 
The heddle frames 2 and 3 respectively com 

prise upper transverse rails 44 and 45 and lower 10 
transverse rails 46 and 47 rigidly connected by 
end bars 48 and 49. The end bars 48 and 49 are 
provided with slots 50 and 5 respectively through 
which the operating heddle-supporting bars 40, 
4, 42 and 43 project. 5 
The upper rails 44 and 45 of the heddle frames 

2 and 3 respectively are provided with straps 54, 
54 and 55, 55 respectively to which are secured 
lower ends of chains 56 and 57 respectively, said 
chains passing vertically upward, over and around 20 
axially aligned sheaves 58, 58, with their oppo 
site ends 59, 59 respectively connected to hori 
zontally disposed longitudinally movable operat 
ing bars 60, 60, only the front one of which is 25 

The operating bars 60, 60 are slidably mounted 
On a croSS member 26a of the frame of the loom. 
Each of the bars 60 is connected at one of its ends 
to a rocker arm 62 by a link 6. The rocker arm 30 
62 associated with the front heddle frame 2 is 
connected by a link 63 to an upper arm 64a of a 
rockable lever 64, which latter is pivotally mount 
ed at 65 to a fixed portion of the loom. The rocker 
arm 62, associated with the rear heddle frame 3, 35 
is connected by a similar link 63 to the upper arm 
66a of a rockable lever 66, which is also pivoted 
at 65 to the frame of the loom. 
Each of the lower rails 46 and 47 of the front 

and rear heddle frames 2 and 3 respectively is 
provided with straps 67, 67, to which are oper 
atively connected one end of each of a pair of 
chains 68, 68, the opposite ends 69, 69 of which 
are operatively connected to lower horizontally 
slidable operating bars 70 which are mounted on 45 
a transverse member 26b of the frame of the 
loom, said chains passing around sheaves 7 f, T, 
as clearly illustrated in Fig. 3. 
The lower operating bars TO, for the heddle 

frames 2 and 3 respectively, are connected by 50 
links 3, 73 to lower arms 64b and 66th of levers 
64 and 66 respectively. 

Rockably mounted on the pivot 65, interme 
diate the levers 64 and 66, is a third lever 75, an 
Upper arm 75a of which is connected by a link 65 
76 to one arm 77a of a bell-crank 77, said bell 
crank being pivotally mounted at 78 to the trans 
Verse member 26a of the frame of the loom. The 
arm la of the bell-crank TT is connected by a 
link 16a to one arm 79a of a bell-crank 9, which 60 
latter is pivotally mounted at 80 to the said trans 
verse frame member 26a. The second arms 77t 
and 19b, of the bell cranks 77 and 79, respectively, 
are connected by links 8, 8 to the opposite ends 
respectively of a horizontal bar 82, disposed above 65 
the heddle frames 2 and 3 as clearly illustrated 
in Figs. 1, 3 and 5. 

Passing over the top of the supporting bar 82 
and extending downwardly at each of the oppo 
Site sides thereof, and to the front of the heddle in 
frame 2 and to the rear of the heddle frame 3, 
are Strap members 85 of an inverted U-shaped 
form, the lower ends of the front and rear legs 
85a and 85b of which are hooked, as indicated 
at 84 in Fig. 5, said hooks engaging the bars 38, 75 
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2,048,165 
the stuffer warps S in coordination with the weft 38 which comprise the common carrier for the 

doup heddles 35. 
As shown in Figs. 3, 3a, 3b and 3c, the levers 

64, 66, and T5 are adapted to be rocked in pre 
determined timed relation with respect to each 
other by cams 90, 9 and 92 respectively, all of 
which are secured to a common cam shaft 93 
which is rotatably mounted on and at one side 
of the loom and which is driven in predeter 
mined timed relation to the lay and shuttle-op 
erating mechanism of the loom, in the usual 
3e. 
The levers 64, 66 and 75 are provided with pro 

jecting arms 64c, 66c and 75c respectively, which 
at their outer ends carry cam followers 64d, 66d 
and 75d respectively, 
The cam 90 is provided with dwell portions 90b, 

90b of the cam surface or groove which are con 
centric to the axis of the shaft 93 and alternate 
with radially depressed cam surface or grooved 
portions 90a, 90a. The groove of the cam 9 is 
provided with similar dwell portions 9b, 9 lb 
which alternate with the active radially depressed 
portions 9a, 9 a. 
The cams 90 and 9 are secured to the shaft 93 

in ninety degree relation to each other, that is, 
the dwell portions 9b, 9 lb of the cam 9 are 
aligned with the active cam portions 90a, 90a of 
the cam 90, and the dwell portions 90b, 90b 
of the cam 90 are aligned with the active portions 
9a, 9 a. of the cam 9. While each of the cams 
90 and 9 is provided with two dwell or high 
portions, radially speaking with respect to the 
axis of the shaft 93, the cam 92 is provided with 
four radially high portions 92b, which alternate 
with four radially depressed portions 92.a. 92a, 
the radially high portions 92b of the cam 92 be 
ing aligned with the opposite ends of the dwell 
portions 90b and 9 lb of the cams 90 and 9 re 
spectively where the said ends of the dwell por 
tions of the cams 90 and 9 overlap One with the 
other, circumferentially speaking. 
With the cams 90, 9 and 92 in such relation t 

each other on the camshaft 93 and the cam fol 
lowers 64d, 66d and 75d, respectively, in the posi 
tions shown in Figs. 3 to 3c inclusive, the heddle 
frames 2 and 3 and the doup heddle carrier 38 
are all in raised positions illustrated in Figs. i. 
and 3. . ." 
Upon rotation of the camshaft 93, in the direc 

tion of the arrow in Fig. 3, the cam follower 64d 
will ride out of the dwell portion 90b of the cam 
90 into the first active or depressed portion 90a, 
thereby rocking the lever 64 and effecting a 
lowering of the front heddle frame 2, the rear 
heddle frame 3 remaining in its elevated position 
by reason of the cam follower 66d remaining in 
the dwell portion 9 b of the cam 9. At the 
same time the cam follower 75d rides from the 
high portion 92b of the cam 92 into the active 
portion 92a of the said cam 92, permitting the 
doup heddle carrier 38 to drop in Synchronism 
with the front operating heddle frame 2. 

Dropping of the heddle frame 2 effects lowering 
of the front operating heddles 36, whereby the 
offset portions 36f of said operating heddles 
engage the cross bar 35d of the doup heddles 35, 
whereby the doup heddles and the pile warps p 
controlled thereby are carried down below and 
to the right side of the stationary pile wires fo 
with which the doup heddles are respectively as: 
Sociated. "?? • 
While the doup heddles 35 are down, the heddle 

frames 4, 5 and 6 are operated in the usual 
manner to control the chain warps c and c and 

3 

inserting means (not shown) to insert a wet 
thread in the open warp shed formed by the 
said warp threads, whereby the pile warps p. will 
be tied into the fabric at one side of each of the 
stationary pile wires 0. 
As the shaft 93 continues to rotate in the di 

rection of the arrow, the cam follower 64d will 
move to the second dwell portion 90b of the 
cam 90, whereby the front heddle frame 2 is 
raised to its normal elevated position. 
Prior to this invention all commercially op 

erating doup heddles have been returned to their 
normal elevated positions by means of Springs, 
and due to friction of the warp threads against 
the doup heddles, which is a factor that varies 
with conditions in the particular loom with which 
the doup heddles are associated, the doup hed 
dles frequently stuck in the lower positions, caus 
ing smashes and damage to the fabric and the 
loom elements, due to the fact that when the 
operating frames rise the tension of the Springs 
controlling the doup heddles is not sufficient to 
raise the doup heddles accordingly. 
In the present instance and according to the 

present invention, when the front heddle frame 
2 rises the common carrier 38 for the doup hed 
dles 35 will also be positively raised by the can 
follower 75d riding into the second of the high 
portions 92b of the campath in the cam 92, which 
rocks the bell-cranks 77 and 79 and through the 
positive linkage connecting said bell-cranks 
with the carrier 38 positively raises the doup 
heddles 35 to their normal elevated positions. 
The cam follower 66d then rides out of the 

dwell portion 9 lb of the cam 9 and into the 
active portion 9 la of said cam, whereby the rear 
heddle frame 3 is lowered, consequently lower 
ing the rear operating heddles 37, by which the 
cross or offset portions 37f of said operating 
heddles engage the cross bars 35d of the doup 
heddles 35 and carry said doup heddles and the 
pile threads p controlled thereby down to the 
left side of each of the corelated pile Wires 0, 
whereby the pile threads p are formed into 
loops pli transversely " of and around the upper 
edges of the pile wires 0. The heddle frames 
4, 5 and 6 and the weft-inserting mechanism is 
then operated again to tie the pile threads p 
into the fabric at the left side of the pile Wires 
o, whereupon the cam follower 66d again rides 
on to one of the high portions 9b of the can 
9, thereby raising the rear operating heddle 
frame 3 to its normal elevated position. At the 
same time the cam follower 75d. rides on to 
another of the high portions 92b of the cam 
92, thereby positively raising the carrier 38 and 
all of the doup heddles 35 connected thereto. 
During the falling and rising movements of 

the frame 2, the frame 3 is held in its normal 
elevated position by reason of the cam follower 
66d riding one of the high portions 9b of the 
cam 9; and during the rising and falling move 
ments of the frame 3 the frame 2 is held in its 
normal elevated position, by reason of the cam 
follower 64d being under control of one of the 
high or dwell portions 90b of the cam 90, while 
the doup heddle carrier 38 rises and falls with 
each of the said corresponding movements of the 
frames 2 and 3. 
As the cam shaft 93 continues to rotate th 

operations just described are successively re 
peated, the frames 2 and 3 being alternately 
lowered to carry the doup heddles 35 and the 
pile threads p first to the right and then to the 
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left of the pile wires fo. After each lowering 
of the doup heddles the same are positively raised 
by the positively acting mechanism including the 
cam 92, the doup heddle carrier 38, and the in 
termediate linkage. 

Each time a course of pile loops p is formed 
over the pile wires to the lay 7 beats-up the 
weft thread by which the pile loops are tied into 
the fabric, which advances the fabric and the 
pile loops longitudinally of the pile Wires 0 
bringing the pile loops into engagement with 
the cutting edge 2 f of the pile cutting blades 
2O, whereby the loops pi are cut; and by the 
beat-up movements of the lay the finished 
fabric is passed through the slot 32 formed be 
tween the bridge beam 4 and the breast beam f. 

It will be understood that the heddle frames 
4, 5 and 6 are operated by cams similar to those 
described, the cams for the frames 4, 5 and 6 
having predetermined cam paths for operating 
the said heddle frames in the proper order and 
manner coordinately with the cams 90, 9 and 
92, for producing the weave of the foundation 
of the fabric F with which the pile loops p1 are 
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I claim: 
1. In a loom comprising a series of heddle 

frames, the combination therewith of a series 
of stationary pile wires extending through the 
heddle frames, a series of doup heddles respec 
tively associated with and normally disposed 
above the pile wires, a pair of actuating heddles 
operatively connected to each doup heddle and 
to a pair of said heddle frames respectively, a 
pair of cans having alternating and relatively 
staggered dwell and active cam surfaces alter 
nately raising and lowering said pair of heddle 
frames to lower the doup heddles first on one 
and then on the opposite side of the respectively 
aSSQciated pile wires, and a cam having active 
can Surfaces coinciding respectively with each of 
the active frame raising cam surfaces of the 
first said cams for raising the doup heddles after 
each lowering thereof, and idling surfaces coin 
cident with the active frame-lowering cam sur 
faces of the first said cams to permit said heddle 
frames to lower said doup heddles without in 
terruption by the doup heddle raising means. 

2. In a loom comprising a series of heddle 
frames, the combination therewith of a series of 
pile formers extending through the heddle 
frames, a series of doup heddles respectively as 
Sociated with and normally disposed above the 
pile formers, a pair of actuating heddles opera 
tively connected to each doup heddle and to a 
pair of Said heddle frames respectively, means 
alternately operating said pair of heddle frames 
to lower the doup heddle first on One and then 
on the opposite side of the respectively associated 
pile formers, positive acting means for raising 
the doup heddles after each lowering thereof, 
Comprising a cam, a lever having a can follower 
co-functioning with said cam, a common carrier 
for and by which all of said doup heddles are 
normally supported, a bell-crank pivotally 
mounted above said common carrier, means op 
eratively connecting one arm of Said bell-crank 
to the common carrier, and means operatively 
connecting the second arm of the bell-crank to 
said lever. 

3. In a loom comprising a series of heddle 
frames, the combination therewith of a series of 
pile formers extending through the heddle 
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frames, a series of doupheddles respectively asso 
ciated with and normally disposed above the pile 
formers, a pair of actuating heddles operatively 
connected to each doup heddie and to a pair of 
said heddle frames respectively, means alternately 
operating said pair of heddle frames to lower the 
doup heddle first on one and then on the opposite 
side of the respectively associated pile formers, 
positive acting means for raising the doup heddles 
after each lowering thereof, comprising a Cam, 
a lever having a cam follower cofunctioning with 
said cam, a common carrier for and by which all 
of said doup heddles are normally Supported, a 
pair of bell-cranks pivotally mounted in Spaced 
relation to each other above and substantially in 
the plane of the common carrier for the doup 
heddles, means operatively connecting one arm 
of each of said bell-cranks to the common car 
rier, a link operatively connecting the second 
arms of the bell-cranks, and a link connecting 
Said lever with one of the arms Of One of Said 
bell-cranks. 

4. In a loom comprising a series of heddle 
frames, the combination therewith of a Series of 
pile formers extending through the heddle 
frames, a Series of doupheddles respectively aSSO 
ciated with and normally disposed above the pile 
formers, a pair of actuating heddles operatively 
connected to each doup heddle and to a pair of 
said heddle frames respectively, means alternate 
ly operating said pair of heddle frames to lower 
the doup heddle first on one and then on the 
opposite side of the respectively associated pile 
formers, positive acting means for raising the 
doup heddles after each lowering thereof, com 
prising a cam, a lever having a can follower co 
functioning with Said cam, a common carrier for 
Said doup heddles operable within the actuating 
heddle frames adjacent Said actuating heddles, a 
bar disposed above and horizontally parallel to 
said heddle frames, straps connecting said bar 
to Said common carrier in Spaced relation longi 
tudinally of the bar, and means operatively con 
necting Said bar to said lever. 

5. In a loom comprising a Series of heddle 
frames, the combination therewith of a series 
of pile formers extending through the heddle 
frames, a Series Of dOulpheddles respectively asso 
ciated with and normally disposed above the pile 
formers, a pair of actuating heddles operatively 
connected to each doup heddle and to a pair of 
Said heddle frames respectively, means alternate 
ly Operating Said pair of heddle frames to lower 
the doup heddle first on one and then on the 
opposite side of the respectively associated pile 
formers, positive acting means for raising the 
doup heddles after each lowering thereof, com 
prising a cam, a lever having a cam follower co 
functioning with said cam, a common carrier for 
said doup heddles operable within the actuating 
heddle frames adjacent said actuating heddles, a 
bar disposed above and horizontally parallel to 
said heddle frames, strapS connecting said bar 
to said common carrier in spaced relation longi 
tudinally of the bar, a pair of relatively spaced 
and pivotally mounted bell-cranks above said 
horizontal bar, a pair of links operatively con 
necting the opposite ends of the bar to one arm 
of each of the bell-cranks, a link operatively con 
necting the second arms of said bell-cranks, and 
a link operatively connecting the said Second arm 
of one of said bell-cranks with said lever. 
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