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UNITED STATES PATENT OFFICE.

GEORGE POOLE, OF LOWELL,

MASSACHUSETTS.

LOOWM.

SPECIFICATION forming part of Letters Patent No. 637,486, dated November 21, 1899.

Application filed November 30, 1r896. derial No, 613,897,

(No model.)

To all whom tt may concerm:

Be it known that I, GEORGE POoLE, of Low-
ell, in the county of Middlesex and State of
Massachusetts,haveinvented certain newand

useful Improvementsin Looms, of which the

following is a specification.

This invention relates to a new and useful-

improvement in looms; and it consists in the
novel features of consfruction and relative
arrangement of parts fully deseribed in the
specification, clearly illustrated in the draw-
ings, and particalarly pomted out - in the
¢laims.

Reference is to be had to the acecompanying
four sheets of drawings, forminga part of thls
application, in which ! hke chalaetel S are used
to indicate like parts wherever they occur.

Figure 1 represents in front elevation a

loom constructed in accordance with my in-
vention.

thereof.
thereof.

a detail view of the mechanism for operating
the shuttle-box. FKig. § represents a detail
perspective view of the knife and its asso-
clated mechanism, showing the knife de-
pressed 1n position to cut. Fig. 6 represents

a side elevation thereof. FI'D" 7 represents
a, detail cross-sectional view on the line 7 7
of Iig. 6. [Fig. 8 represents a view similar to
Fig. 6, Showing the knife in its raised or in-
operative position. Fig. 9 represents in side
elevation my novel fmm of wire.
represents a cross-sectional view thereot on
the line 10 10 of Fig. 9. Fig. 11 represents
a detail view of the hook and lateh.

Referring to the drawings, in the embodi-
ment of my invention therein shown and se-
lected by me for the purpose of illustration,
arepresents a framework in which are mount-
ed the warp-beams a'and other devices usual
in looms. The framework and other parts
just mentioned may be of the conventional or
any desired shape.

a’represents the warp; o, the woven fabric;
a*, the take-up roll upon: which the fabric is

I‘m 3 represents a side elevation

wound in the usual way, and ¢ the breast-

plate over which the fabric passes.

@’ represents a shaft upon which are mount-
ed the sword-arms af, that support the lay o,
the latter being driven in the usual way by
crank-arms a8, connected to a power-shaft o’

Iig. 2 represents a top plan view.

Flcr 4 represents in-side elevation

Fig. 10

r

3

mounted in the frame a. This shaft may be
connected iIn any desired way to a source of
power. (Not shown.) Thelaya” has atone
end a shuttle-box a'®, forming an extension
of the lay, and moves with it. The shuttle-
box ¢! at the opposite end of the lay has
mechanism for moving it independently from
the lay, so that it may not interfere with the
wire mechanism. The shuttle-box a!! is car-
ried by sword-arms a'*, mounted on the shaft
a’. ‘The shaft a® at the wire-mechanism side
of the loom carries a disk a!®, formed on its
face with a radial slot having a slide a'®, which
1s arranged in said slot and held therein any
desired position by bolts a!. A bell-crank

lever a!” is loosely mounted on the shaft a'8.

A pinion ¢ on the shaft a” ineshes with a
spur-gear a* on the shaft a'®, by which mo-
tion is'imparted to the latter. One arm of
the bell-crank lever o'"is connected by a link
a*' to the ad justable slide ¢®. The otherarm
of said lever is formed with a tangential
groove a*, in which is arranged a slide ad-
Justably secured in any desued position by
a bolt a¢*%. (See Figs. 2,3,and 4.) Alink g%
connects this block to the movable shuttle-
box a'. The movement of translation of the
shuttle-box a'* by means of this mechanism
just described can be regulated at will and is
less than that of the lay a’. The parts areso
timed when the lay isin its rear position that
the shuttle-box a' is in alinement therewith,
so that the shuttle can be received in the box
and discharged as if the box were integral
with the lay. When, however, the lay ad-
vances to beat up the weft, the shuttle-box
a'! having a small movement of translation
does not advance far enough to interfere with
the wire mechanism. There will be the usual
picker-staff y, &c., for each shuttle-box, the
staff for-the movable shuttle-box bemg re-
moved fo prevent confusion.
~ b represents the wire-trough into which the
wires b’ are withdrawn after the knife has cut
the warp to form the pile and from which the
wires are pushed in front of the last weft to
be again woven into the fabric. This trough
has a groove b, in which the wires lie, and is
pivoted at its outer end t0 a bracket e, (See
Fig. 8.)

b represents a lever pivoted at its lower
end to the framework (see Fig. 2) and having
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its free end arranged loosely in a slot %in the
free end of the trough.

b® represents a link connected at one end
to the lever O* and atits other end to the ver-
tical arm of a bell-crank lever 0. The end
of the vertical arm of the lever 07 is pivoted
to the framework, while the horizontal arm
b® of said lever is pulled down by a spring b’
into engagement with a cam-disk 69 fast on
the shaft a'®. The arrangement of the parts
1s such that the cam lifts the horizontal arm
of the bell-crank and holds it raised to throw

the free end of the trough forward into the

position shown in Fig. 2 and hold it in said
position while a wire is being withdrawn from
the wire-magazine b''. When the wire-car-
riage begins its inward movement to insert
smd wire in front of the last weft, the shape
of the cam permits the spring to deplesq the
horizontal arm of the bell-erank lever to move

the free end of the trough backward in a po- |

sition to permit the msertlon of the wire, as
shown in Fig. 4. As soon as the wire is in-
serted the cam operates the lever to throw the
free end of the trough forward for the with-
drawal of another wire. (See Figs. 2 and 3.)

¢ represents a wire carriage or slide ar-
ranged toslide on a horizontal bare¢’. A lever
c?, pivoted at its lower end on a bolt ¢2, ar-
ranged 1n a slot ¢* in the framework, is con-
nected at its otherend by a link ¢° to the slide
c. By means of the slot ¢* the pivoted end
of the lever may be adjusted as desired. The
lever ¢* is formed with a slot ¢%, in Whieh is
arranged a roller ¢’ carried by a slide %, ad-
]ustably secured l}y a bolt ¢ to a crank cl?,
fast on a counter-shaft ¢''. An eccentric gear
c'*, fast on said shaft, meshes with and is
driven by a similar gear c'3, fast on the shaft
a'®. The partsare soarranged that the move-
ments of the slide are timed as in other looms
of this class. The differential speed of the
counter-shaftc!! is secured by the form of the
gears c'* ¢, The throw of the lever ¢ may
be regulated by means of the adjustable
slide c®.

An extension ¢ of the slide ¢ extends over
the wire-trough 0, (see Figs. 2, 3, and 4,) and
upon its upperside is pivoted a lever ¢®>, The
forward end of this lever is formed with a
hook ' arranged toengage the apertures in
the wire- heads to w1t11d1'a,w the wires from
the wire-magazine. A spring ¢'7 (see Iig. 2)
is arranged to yieldingly throw the hooL_ ¢l
1into en?awement with the heads of the wires.
A pin c¢® on the extension limits the inward
movement of the hook. A bell-crank lever

c?, (see Tigs. 3and 4,) pivoted at its angle to |

the outer faee of the Shde ¢, beneath tlle bar
¢, has the end of its 1101*1zont;&1 arm arranged

over the end of the outer arm of the lever ¢t?
and formed with a notech or part =, arranged
to engage the outer arm of the lever ¢! when
the latter is moved inward to throw the hook
path of the wires against the
When it is desired to
ae the wires, the operator

back out of the
tension of the spring.
have the hook enga

I

moves the vertical arm a' of the lever ¢
(see Fig. 3) toward the front of the loom,
thereby releasing the lever ¢* from the hori-
zontal arm of the lever ¢, thus permitting
the spring ¢'7 to. throw the hook ¢!® into the
path of the wires in the magazine.

¢ represents a latch secured to the exten-
sion ¢! by a leaf-spring ¢**. This latch is con-
structed and arranged to engage the notches
7* on the tops of the heads of the wires to
steady the latter and is of such a length that
it will engage the heads of the wires in all
of their lateral positions both when being
inserted and withdrawn. (See Figs. 2 and
11.) The hook withdraws the wires into the
trough, the latter holding and guiding the
same, while the inner edge of the extension
¢'* pushes or inserts the wires into the warp.

frepresents a bracket secured to the side
frame of the loom and formed with a hori-
zontal flange f'.  Alike bracket f*is secured

' to the opposite side of the loom, adjacent the
“wire magazine, and formed with a like flange

e

Ifach of said flanges 1s formed with a
slot 74, arranged substantially parallel with
each other and with the warp.

71° represents a knife-carriage bar or slide,
supported at its ends upon the flanges ' f°.
Bolts ¢ are arranged in the slots /%, passing
through the ends of the bar f° and secured by
wing-nuts ‘. DBy this arrangement the bar
and the knife-carriage and knife hereinafter

- described have a slight play or movement in

a line substantially parallel with the line of
the warp. The bar can move or yield as a
whole, or either end ¢an move while the other
end remains stationary, acting as a pivot.

13 represents a leaf-spring secured fo the
breastplate or framework of the loom and
having its free cnd arranged to engage the
bar to hold the latter yieldingly toward its
normal or rearward position and keep the
feeler 3/, that is attached to the bar f°, yield-
ingly in engagement with the front wire near
the wings, 5o that the knife- -carriage is auto-
matically adjusted into the position occupied
by the wire and the knife automatically lo-
cated in the proper position over the front
wire on the cutting of the warp. (See Figs.
2, 5,and 7.) This feeler forms an important
part of the cutting mechanism, since without
any attention on the part of the operator the
knife is automatically brought in proper con-

tact with the warp on the front wire whether

the front wire is in 1ts normal position or has

been diverted from its normal position by

any means.

/1 represents a leaf-spring or a piece of
spring-steel, one end of which is secured to
the frame of the loom, while its other end is
1nserted in a hole or depression in the outer
end of the bar. (See Figs. 1, 2,and 5.) The
spring fH isarranged to hold the outer end of
the bar about midway of the slot in the flange
By having the wire-carriage bar arranged
as described the carriage and knife can au-

| tomatically locate and follow the plane occu-
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pied by the particular wire on which the warp | warp-threads, the guide engaging the warp

1S being cut, the wire acting to guide the
knife, as hereinafter described.

The knife-carriage /i is formed of castings
constructed to loosely fit about the bar % and
secured together by bolts i'. A shank 7?2 is
mounted in the carriage on one side of the
bar 7° and arranged to reciprocate vertically
1n sald carriage. The upper end of the shank
18 formed with a head A’ to prevent the shank
dropping out of the carriage. (SeeFigs. 5 and
8.) An inwardly-projecting stud %*on the
shankisarranged to engage the inclined walls
of notches /t° on the bar at either end of the
limit of movement of the carriage to elevate
or depress the shank, the latter being held in
1ts elevated or depressed position by the en-
gagement of the stud H* with the unnotched
edge of the bar /. A rod A’is mounted in
the carriage on the opposite side of the bar f?
from the shank and is arranged to be recip-
rocated vertically in the carriage by a stud A7,
similar to the stud 7%, engaging the inclined
walls of notches 2% in the bar. The rod Afis
reciprocated and held in its elevated or de-
pressed position in the same manner as the
shank /?. Thestudsi*h"(see Figs. 6and 8) are
beveled or cam-shaped, as shown, and adapt-
ed, as stated above, to engage the inclined
walls of the notches 2% 7% of the bar. Both
the shank 2°and the rod Afare spring-pressed.
By this construction and arrangement it fol-
lows as the carriage is reciprocated that the
rod 2% and the bar /2 will be automatically re-
ciprocated in avertical direction ateach end of
the strokeof the carriage, depressing the knife
on the stroke of the carriage when the warp
1s cut and raising the knife clear of the wires
and warp on the return stroke of the carriage.
The rod A~°is formed with a head 7° to pre-
vent the rod from slipping from the carriage.
A leaf-spring A'%, secured to the head A° has
its free end arranged to engage the head hsof
the shank /* to force the shank down when
1ts stud is on the upper surface of the bar f°
and comes over a notch. A second spring A'
is secured to the head ~2° and has its free end
arranged to be engaged by the spring 2 on
the head of the shank /2* when the latter is
elevated. The spring /' is stronger than the
spring /'’ and has less play. By this means
I keep a continuous downward yielding pres-
sure on the shank /i*, which pressure is made
the greatest when the shank isin its elevated
position and in position to be depressed. If
only one spring were used, it would have to
be so stiff that it would soon break by reason
of the rapidity and amplitude of its vibra-
tions.

I'? represents a block secured by a screw
i'? to the lower end of the shank h%.  To the
inner end of this block is secured a knife A2,
and (o the outer end is secured a guide A¥.
(See Figs. 6and 8.) The guide and knife are
arranged in different planes, whose distance
apartisapproximatelyequal to half the thick-

on the front side of the wire while the knife
cuts the warp on the top of the wire, the cut-
ting edge of the knife running in a groove 4
(see Fig. 10) in the middle of the wire.
Kigs. 7 and 9.)

I represents a rod connected at one end to
a bolt A'S, projecting from the knife-carriage.
The free end of this rod is formed with a de-
pression ¥° arranged to engage a stud 4* on
the wire-carriage, whereby the knife-carriage
and wire-carriage are moved in unison. As
the wire-carriage advances to Insert a wire
the knife-carriage is moved to cut the warp
from the front wire. As the hook catches
sald wire and the wire-carriage retreats to
draw the same into the trough the knife-car-
riage is brought back in position to cut the
warp from another wire. As the knife-car-
riage is drawn to the right in Figs. 1 and 5
the -knife i1s raised clear from the warp by
means of thelags. (SeeFig.8.) Asthe knife-
carriage reaches the right-hand end of the
bar f° the shank and knife are forced down
by the springs to bring the knife into engage-
ment with the warp. As the knife-carriage
1s then immediately forced to the left in said
figures the lugs engage the under side of
the bar, (see Iig. 6,) and the knife is main-
tained in engagement with the warp to cut
the latter. Wings y° on each side of the wire,
near its head and located below the inner
notch /% when the wires are in the warp and
in connection with the feeler, serve to guide

the knife over the groove 4°on the wire, while
the yielding bar f° permits the knife to follow

the wire aceurately, even if the wire is out of
the normal position. The knife-carriage re-
quires less movement than the wire-carriage,
and for that reason the necessary dwell of the
knife-carriage is accomplished by having the
walls of the notch #° in the rod A7 a distance
apart equal to the difference between the
stroke of the knife or wire carriages and
amount of dwell of the knife-carriage at the
limit of the movement of the wire-carriage,
as shown in Fig, 1.

A cam h* is arranged to be turned to lift
and hold lifted the rod h'" clear from the stud
when desired, so that the knife-carriage will
not be affected by the movement of the wire-
carriage. In some forms of fabric the knife
willremaininoperative during a certain num-
ber of beats of the lay in order fo weave a cer-
tain pattern, or it may be desired to stop the
action of the knife for other purposes. The
cam /*" may be connected to and operated by
a pattern-chain(notshown)inany well-known
way.

It will beseen that the knife seversthe warp
on the top of the wire in an even uniform
manner and that the knife can automatically
adapt itself to and follow the wire. Any suit-
ablesharpening device may be used for sharp-
ening the knife, preferably at the limit of the
outer movement of the knife-carriage.

ness of the wire plus the thickness of the | spring 2% (see Fig. 1) is arranged to engage

(See

A.
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a lug /* (see Figs. 5, 6, and 8) on the block
N2, fast to the shank 7%, to yieldingly raise
the bloclk, so that on the reverse movement
of the knife-carriage the lug /" will certainly
engage the inclined sides of the notch /° and
the lug /' will engage the inclined sides of
the noteh /i” and be carried on the top of the
(See Iigs. 1, 5, 6, and 8.)

It is evident that some of the features of
the present invention may be included in
other types of pile-fabric looms

Having thus explained the nature of myin-

vention m_ld described a way of constructing
and using the same, though without attempt-
ing to set forth all of the ways in which it
may be made or all the modes of 1ts use, what
I elaim, and desire to secure by Letters Pat-
ent, 18— |

1. In a pile-fabric loom a lay, a shnttle—
boxmovable .111f1e1t)endently.of the lay, ashatt
connected to sald lay, a disk on said shaft, a
bell-crank, connections between one arm of
sald bell-crank and said disk, and connec-
tions between the other arm of said bell-crank
and said shuttle-box.

2. In a pile-fabric loom, a wire-carriage,
and means foroperating thesame, and a warp-
cutting mechanism comprising a movable bar,
a carriage adapted to slide ther eon, 4 recip-
1‘ocatmw knife-shank mounted in said car-

riage a,nd formed withastudtoengage notches

in the bar to reciprocate the shank trans-
versely of the bar and connections between

sald carriage and the wire-carriage.

3. Ina 100111 a wire-carriage and means for
gperating the same, and a warp-cutting de-
vice comprising a movable spring-pressed bar
having notches, a knife-carriage arranged to
slide thereon, a knife-shank mounted 1n said
carriage formed with a stud to engage in-
clined walls of the notchesin the bar,aspring-
rod mounted in said carriage formed with a
stud to engage the inclined walls of other
notches in said bar, springs carried by said
rod to engage the mee-—sha,nk, a knife car-
ried by the Tnife-shank , 4 wire-gulde carried
by said shank, and adapted t0 engage the
wire, and a feeler-lever carried by the bar
adapted to be engaged by a wire, to adjust

the position of the bar and the parts carried

thereby.

4. A pile-fabric loom comprising a wire-
carriage, means for operating said carriage,
a knife-carriage, means for reciprocating said
knife-carriage, a movable knife on said car-
riage, a guide-bar, a projection on said knife
adapted to engage said bar, and means for
causing said pr OJthIOII to shde in one direc-
tion on top of said barand in the other direc-
tion under said bar.

5. A pile-fabric loom comprising a wire-

carriage, means for operating said carriage,
a knife-carriage, means for reciprocating said
knife-carriage, a knife on said carriage and
a spring-held guide-bar forsaid carriage hav-
ing means moving said knife toward and from
the wire. ~ |

6. In a pile-fabric loom, a plurality of in-
dependent wires, a wire-carriage, a slide bar
or guide, a knife, a knife-carriage slidable on
said baror guide, provisions on said slide-bar
and knife-carriage for automatically moving
sald knife into and out of operative position,

and connections betweensaid carriageswhere-

by one is operated by the other.
7. In a pile-fabric loom, a plurality of in-
dependent wires, a guide-bar spring-held and

loosely mounted at 1ts ends, a carriage mov-

able longitudinally of said bar, a movable

‘knife carried by said carriage, and provisions
on said bar and knife for moving said knife

into and out of operative position.

S. Ina pile-fabricloom, a plurality of wires,
a knife-carriage movable longitudinally of
said wires, a shank slidably supported by said
carriage, and having at its lower end means
for attaching the knife thereto, and a guid-
ing-shoe on said shank to engage the wires.

9. In a pile-fabriec loom, a plurality of in-
dependent wires, a wire-carriage, a knife, a
knife-carriage, means for moving one of said
carriages, and loose connections between said
carriages whereby one is moved by the other
with a predetermined lost motion at the be-
ginning of each movement.

10. In a pile-fabric loom, a plurality of

wires, a knife-carriage, a sliding shank sup-

ported by said carriage and carrying a knife
at one end, and one or more springs bearing
upon the other end of said shank.

11. In a pile-fabric loom, a plurality of
wires, a knife-carriage, a knife supported by
said carriage,
toward and from the wire, a movable rod, and
springs carried by said rod and exerting their
pressure upon said knife.

12. In a pile-fabric loom, a plurality of
wires, a knife, a knife-carriage, a spring for
moving said knife toward said wires, means
for moving said knife away from said wires,
and a guide for said carriage having means
for maintaining said knife in elther of said
positions.

In testimony whereof I have signed my
name to this specification, in the presence of

two subseribing witnesses, this 19th day of
October, A. D. 1896.

GEORGE POOLIL.

Witnesses:
A. D. HARRISON,
C. . BROWN.
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