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To all whom it may concern:

Be it known that I, JOHN D. KNOWLTO’\T A

citizen of the Umted States of Amerlce, a,nd

State of Maine, havein Vented certain newand
usetful Improvements in Machines for Cutting
the Loops of Pile KFabric, of whmh the follow-

‘ing 18 a specification..

ThlS invention relates to an 1mp10ved ma-
ehme for cutting the loops of pile fabric.

T have herein 111ustreted my invention ina

form adapted for cutting a pile fabric pre-

senting figures or deswne of uncut loops de-

fined by contra,st Wlth the cut. Ioeps of the

pile, or vice versa, which fabric in its moet
common form isknown as ¢‘ frise” or ‘“frieze’

in the erdmary manner of weaving cut pile

plush, the loops which were not to be cut be-
ing woven over plain pile-wires.

ing of frieze plush on a Jacquard loom is ex-
pensive, owing.to the slow speed at which the
loom 1is necessemly run, and attempts have
been made from time to time to cheapen the
operation of making such plush by first weav-

ing it as a plain 1ooped fabric; secondly, de- |
pressing the loops which were to be left un- |

cat to constitute the ficure or design, and

thirdly, cutting the loops which were not de-,

- pressed, and, fourthly, raising the depressed

35

40

unecut loops.

My machine is ﬂdapted to cut plle fabric
of various kinds in various condltlene, but

16 18 especlally adepted for use in carrying
out a process such as described in the pat-
‘ent to George B. Goodall, No. 605,710, dated
June 14, 1898 wherein the frleze plush 1S

made by weaving the fabric in the loop form,

thoroughly sizing the loop fabrie, dlymﬂ' the_

same, ranning - 113 next through. smteble em-
bossing-rolls havmg figures in relief which

act upon the sized loops and crush down
or depress those which are not to be cuf.

Thereafter the fabric so treated .is passed

through my machine, and thereby all the stiff-

ened standmﬂ loops are. cut, after which the
fabric is. \mehed to remove the sizing, per-

5:: mlttmﬂ' ‘the loops whlch were premously

‘machine beneath. the cutters.

" "The mak- |

I eruehed down to 1lse into their enmnel p031-

tion. |

My machine centams, pr efer ably, a gang of
main rotating bladed cutters arranged in mul-
tiple series and preferably at right angles to
the length of the fabric, the bledee of the cut-
ters cetchmcr into and cutting the loops of the
standing plle as the fabric is fed through the

also contains other gangs of cross or traverse
cuttele, also preferebly arranged in multiple

55

My machme
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series, tlie shafts carrying the gangs of trav-

erse-cutters standing more or less in the direc-

tion of travel of the fabric through the ma- -

chine, so thatthe bladed cutters carried there-

1 by act across the fabric from one selvage to-
plush. Hitherto frieze plush has been woven

on Jacquard looms, the loops which were to
be cut being cut by a sharpened pile-wire, as |

ward the other and cateh any loops which are
not caught and cut by the main gangs of
bladed cutters located eubstentlelly at rlght
anglesthereto. In my1mpr0ved machine the
shafts carrying the series or gangs of main
rotating cutters for. cutting the loops in the

'd1rect1on of the length of the fabric are also

reciprocated tranevelsely, so that each cut-
ter has an extended or widened path or field

‘of action, whereby each of said cutters acts

75

to cut more loops than if it had imparted to '

it merely a movement of rotation.

In a machine using ‘a multiple series or

cangs of cutters the use of temple-rolls to sup-

.pert the back of the fabrie opposite the line

in which the gangs of cutters act adds very
materially in reduemn' the friction and strain

on the fabric as it is bemg fed through the

machine compered with drawing the fabric

over a series of stretcher-bars or stretcher-
blades, as commonly practiced, and the her-
'rmn‘-bone scoring of the said rolls (shown in
_Fw' 4) enables them to stretch the fabric in
the direction of the width, thus perfermmﬂ"

the function of temples.

The features of the mveutmﬂ will be here-.-
inafter more fully deseribed, and set forth in

the claims at the end of the spemﬁcetlon
Referring to the accompanying drawings,
Figure 1 is a side elevation of my improved
machine for cutting the loops of pile fabric.
Fig. 2 is a partial lonmtudmel section of the
maehme, taken on the line 2 z shown in Fig.
3. Fig. 3is a cross-section of the mechme,
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Fig. ] the lower edge of the gegmental plate and
‘keeping the lever ¢*in its adjusted position,

as shown in I1g. 2. - If, however, it should be 70.
desired to depless the rolls C* to enable the

_______ taken on the line 7 v shown in Fig. 1.

--4 is a section of the machine, taken on the

i oo line 2 2 shown 1in I*i“‘ 2. I"i“‘ 5 shows the
oo zears for operating thefeed rolls. Iiglbisa

5 pmtml longitudinal section of one of the | fabric to beled throngh the machineoraseam =

e shafts calrvinn' the bladed eutt’els' I‘ifr 7 is’ | to 'pm'% under Lhe cutters, then the operator: R

pr(}]ectlon of the lever g* entels a notch g fin
saild segmental plate. B
Upcm the bed a I have moumed loosely.a; R

as about to act upon the stlffened smndmw |
loops of the fabric. TFig: 8 is a detail of -the ;
........ collar used for at-taching the bladed cutters, |
oo and Figs 9 is a sectional detail illustrating
- . embossing-rolls:whieh may be used for crush- |

inﬂ' or depressinn' eelbain loops of the pile- |

. -\ is to presem} ﬁﬂ*med face eonmsbmﬂ* of' | 1
oo contrasted: lines or ma,ssesof cut and lzmeut: 1

______ dried, and passed between rollers R R’, one o

oo of satds rollers having: projeeting from (it in :down in floms of and behmd the Iolls 02 s0

- relief figures r°, which constitute patternscor- | that successive portions of the fabrie-,;vim -

1ng the same transversely, having loopstobe go
cut are lifted in transverse waves and pre-

sented above the general level of the fabriec . - . .

loopsthen the loop-face may be suitablysized, |t

SRR R -1esp0ndmrr to - th.e desired figure of uncut
loops.

o A represents a suitable framework to sus-:

roviiironiio o taln the working parts to be desceribed. The to be acted 'up'o%n'b'v the bladesof the cutters.: =

. upper parb of the frame Sustmns a bed a, |-

cioiiiiiiiosald slotsreeelvmﬂ' in them rolls C", shown
R 30213 shells : plefelab]y corrugated or spxrallys;

sfmd me acbed upen by SDII&] or obhet spunrrs
grooved externally from the centers of their | ¢’ or equivalents, surrounding said stud-

Serews e*, which are provided with nutse?,

S S S ]enn.tlh GUt\Valdly tOW&ld tllf-"il‘ elldS 1[1 ]]81?-

S unfr-bone fashion, said shells being repre- | acting upon the upper ends of said springs, 100
S T -sen‘tea as mounted loosely upon suwable ar- | So tha,t by adjusting: said: nuts the: pressure
R 15 ‘bors C? wherebysaid rolls act as Lemples-and { of the plates fon the pile-face of the fabric

------------ - streteh. and smooth the fabrie from its center | may be adjusted as required by the work.
e toits edges, so that all wrinkles are taken out | The fabric the loops of ‘which are to becat
of its surface. The surfaces of theserollsare | passes under the presser-plates and over the 103

made to protrude above the bed a, and said
rolls act to bend upwardly the fabric X as it
is being drawn through the machine by the
feed-rolls J 74" 7°. These feed-rolls may be
rotated positively in any usual or suitable
manner, and they draw the fabrie through
the machine from between the friction- rolls
B o bOb.

The arbors C°, carrying the rolls C?, are
mounted in Velbmally moving bearings 7?2,
adapted to be slid in suitable frmdec;j , the
- lower ends of said bearings resting, as herein
shown, upon suitable cams¢g’, extending froin
shafts g, so that as said shafts are turned the
cams acting on the bearings raise and lower
them, together with the arbors and rolls, as
desired, according to the work to be done.
Each shaft g is shown as provided withan arm
¢*, which may be engaged and turned toward
the right, I'ig. 2, when it is desired to put said
rolls C? in their elevated operative position,

sald rolls being projected more or less above
the bed a, acemdinﬂ* to the position of an ad-
justing dewce q°, shown as a screw extending
lthU“‘h a ploJeeblon or lip at the end of a
Seﬂ'menml plate ¢ Ifig. 2. Each of said arms
is shown as p10v1ded with a latch or clamp

rolls C°, thus presenting the standing loops
in the desired proximity to the cutter-blades.

The framework at its top sustains a series
of boxes which receive a multiple or series of

shafts ¢, upon which are mouunted a gang of 110

bladed cutters, each cutter preferably having
a plurality of blddes and said blades being
preferably hooked in shape, as shown in FI“" |
7, the inner edge of each blade being shalp-

ened each blade having a point to readily en-
ter the loops to be cut. The oreater the nuin-
ber of gangs of cutters the fa,ster the gpeed at
which the fabric may be run through the ma-
chine and the more certain it is that all the
standing loops will be cut. The bladed cut-
ters are somewhat separated one from the
other on their shafts by collars applied to the
shafts, a eollar preferably between each cut-
ter, and each shaft has at its end a screw-
thread (see I'ig. () to receive the nut /3, and
between sald nut and the endmost cutter is
a collar /% having projecting bars I*, (see
Fig. 8,) which enter longitudinal slots cut in
the saha,ft said bars e\tendmﬂ' substantially

throu ghout thelengthof the screw-thread and

filling said grooves to the outer edges of the
serew-thread. By means of the collars I the

¢°, shown as a lever pivoted thereon and acted ! cutters and the collars D may be readily
upon byaspring 10, said clamp acting against | slipped on over the serew-thread at the end

IIS
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~ ofthe albm in successwe bunchee a,nd when | the fabric as the latter is bemﬂ' fed throuo'h '
 the arbor is full the whole may be firmly

- clamped in place by turning up the nut .

- ings in-order that each bladed cutter may be

10

- during its longitudinal movement through
~ the machme, the remprocetmne of the shaft_

Sufficient pressure is put on the collars D and

the cutters by means of the nut /* to prevent
The shafts
¢ have a rapid and limited longitudinal mo-

them from turning on the shaft.
tion or transverse reclprocatmn in their bear-

made to act over a wider space in the fabric

~and cutters making it more certain that the
 blades, which are rotated rapidly, will catch

- tionot the shaft the cutters will cut the loops
~in a straight line on the surface of the fabric

20

110

into and cut substantially all the standing
loops. -~ Without this rapid longitudinal mo-

and tend to form streaksin the finished fab-
This tendency 18 entirely avoided by the

- longitudinal motion of the shaft, and a smooth

and even surface is produced. To. reclpro-

cate the shafts ¢ longitudinally, each shaft is
| 'prewded with a collar having an annular
25 groove 79, (see Fig. 4,) which is entered by a

--:cam or eccentrlc pa.lt d', Fig. 2 and Fig. 4, of

~ the cam-shaft d,

35

- ond pulley B2,

right anbles to the. shafts c.
d derwee its motion of rotation from a bev-

eled pinion c*, mounted on one end of it,said
 beveled pinion being engaged and duven by |

a beveled gear d, fast on a cross-shaft, hav-
ing fast on it a pulley d", which is drlven by

a belt extending over a pulley h on a coun- |
ter-shaft 7t said counter-shaft having a see-.
The pulley A2 is driven by a
belt (shown by dotted lines in Figs. 1 and 2) |

from a pulley 2 on a counter-shaft i, pro- | and connected to a reel » in the lower part

vided with three larger driving-pulleys r, Fig:

- 1, which by sultable belts rotete the three Ar-

leys ¢’ on the shafts c.

'- bors ¢, carrying the main bladed cutters C,

sald belte bemg extended over suitable pul-

the counter-shaft i’ by a suitable belt extend.-

ing from a pulley v on the main driving-shaft
OG which is belted in practice toa smmla,r pul-

- 'ley on the shaft A, Fig. 1.

50

To insure the cuttmﬂ' of any etandmﬂ' loops
‘which may have tur ned or twisted to such an

- extent that the open loepe are not accessible

55

- *“traverse’’ cutiers.

to the blades of the series of cutters C, T have
provided similar gangs of cuttere K and I

shall hereinafter deswn ate them as ‘‘cross” or-
Theee oangs of treverse
cutters are mounted on shatts 757 whmh oceupy -

a position. in the direction of movement of

- Do

the material through the machine or a posi-
tion angular Wlth relation to the shaft c,

- carrying the gangs of bladed cutters C. The
shafts k7, carrying these cross or traverse cut- |
- ters KK, have their bearings in a movable car-
riage: L supported on smtable ‘Thorizontal
ﬂ'uldes ]fﬁ so that said carriage may be moved
o back and forth transversely w1t11 relation: to
~ the length of the fabric and in the path of

extended lcnmtudmally.
- through the machme and having suitable
' '.'-beannge, said shaft d being substantlally ab
The cam-shaft

the seﬂ'ment
vided by which the exact. pcswmn of the le-

Power is. applied to

Fig. 2.)

the machine. Theése shafts &7 may be drwen
by pulleys, driven in turn by belts s from a
long pulley Zc havmﬂ' its bearings at the top
of the uprwhte a’, erected on the frame A.

The shaft havmfr the long pulley khasa driv-

‘ing-pulley s, whlch is drwen by a belt from

a main pnlley q on the main driving-shaft OF.

Means have been provided for raising and
Jowering the cross or traverse cutters X to
adapt them thereby to the length of the pile-
loops and also for the purpose of allowing

the machine to be started, for while the ma-

terial is being drawn throuﬂ'h the machine it
is desirable to put the cross-cuttersinsuch a
position with relation to the pile that they

75
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shall not contact therewith.  To effect this

operetlon T mount the horizontal guides %3

| in vertical guides %’ so that the movable car- |
‘riage L may be m1eed and lowered by or

through the pitmen %3, the lower ends of the

| pltmen being pivoted to the guides %%, while
the upper ends are pivoted to the er anks [

secured on shafts k° one crank on each suile
of the machine.
a lover k%, which may be secured in several
different adjusted positions by a segment %*
and a catch %5, which snaps into a notech in
An adjusting - serew 1s pro-

ver and the cutter when down may be regu-

'1:1tbd

As a means for 1601]_)10(3&t111“‘ the carriage

| 9(')
‘The shaft &° is operated by 1

95

| 100
I. and the cross or traverse cutters across the |

machine from side to side I have herein shown -
two cords or other flexible connection /', one

of which is secured to the carriage L at each
end said cords being extended over pulleys
»" p, mounted at the cuts1de of the machine,

of the ma_chlﬂe,, said reel being mounted on
a shaft n’, journaled in an upright O,
cordds are wound in opposite directions on the
reel n, and means are provided for turning
the reel first in one direction and thenin the

opposite direction, so that the said carriage

These

105

110

I. may be drawn back and forth. To tmn'- -

the reel back and forth, as herein shown, I
have emplcyed a sen'ment O, which engages

a pinion n?on the shaftn/ , end eald segment

]1e reciprocated by a pitman o, connected _
‘with a erank-disk o% fast on the shaft ot,

which is operated by a worm-gear O, which
enzages a worm O° on the main L shaft of, (See

fecd-rolls through suitable gearing. Ashere-
in shown, the worm o° engages N worm-gear
o' on a vertical shaft 0% said shaft having on

its upper end a beveled gear o°, which en-

_n"a ges a beveled gear 0" on a horizontal shaft
(See Fig. 5.) A gear? on said shaft o'!

crate the feed- rolls J, 7, 9", and 9.
- Beneath the multiple gangsof ¢cr 0SS OF t1 av-
erse cutters K the fa.brlc 18 drawn over suit-

The worm O° furnishes power to the-

115

120

125

_drwes a train of gears v° v v’ vt v, Wluch op-

132

able. temple-plates m, which are. flat and of
the Same Wldt]l as the len ﬂ'th of the gang of
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cross-cutters, and suitable presser-plates £, | bladed cutters act to enter and cut the loops,
similar to those hereinbefore described, bear- | substantially as deseribed. |

ingupon thefabric at the front and rear edges

4. In amachine for cutting the loops of pile

of the temple-plates, are located at the front | fabrie, the following instrumentalities, viz.,

of the cross or traverse cutters K. Asalready |

indicated, these cutters are rotated generally
in a vertical plane at an angle to the direc-
tion of motion of the fabric through the ma-
chine and at an angle with relation to the
axis of rotation of the main bladed cutters C,
their function being to cut open the loops
which remain uncut after passing the main
gang of cutters C and which may have turned
or twisted into a position which prevente
their being cut by the cutters C. | |
Ihave herein shown gangsof main and trav-
erse cutters in multiple series, and a greater
or less number of gangs of cutters may be

used. Within reasonable limits the greater

the number of gangs the faster the speed at
which the fabric may be fed through the ma-
chine and the greater the product.

In feeding the plush orother fabric through
the machine one piece is sewed to another,
and as the seams pass over the rolls C? said
rolls will be lowered one at a time, so as not
to disarrange the action of the cutters.

It is obvious, as hereinbefore stated, that
the machine herein described may be em-
ployed to cut plain plush when woven origi-

~nally in the loop form.

It will be understood that the angular po-
sitions of theshafts carrying the cross or trav-

“erse cutters may be varied more or less with

relation totheshaftscarrying the main bladed
cutters without departing from my invention
as long as the arbors carrying said eross-cut-
ters move to and fro transversely with rela-
tion to the length of the fabric the loops of

‘which are to be cut.

This invention is not intended to be lim-
ited to the particular means for operating the
carriage containing the cross or traverse cut-
ters nor to the particular means shown for
imparting rotation to the shafts carrying said
cross or traverse cutters. |

Having deseribed my invention, what I
claim as new, and desire to secure by Letters

Patent, is—

1. In a machine for cutting the loops of a
pile fabrie, a framework, a bed over which
the pile fabriec is passed, and a rotary and re-

-~ eiprocating shaft having thereon a plurality

55
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of cutters or knives. | |

2. Ina machine for cutting the loops of pile
fabrie, a framework, a bed over which the pile
fabrie is passed, a rotary and reciprocating
shaft having thereon a plurality of cufters or
knives, a rotatable roll beneath and parallel
with said shaft of cutters or knives to sup-
port the fabric in position to be cut.

3. In a machine for cutting the loops of pile
fabrie, a rotating shaft having a gang of
bladed cutters,means toreciprocate said shaft
longitudinally, and means to support.the back

l
|

l

of the fabric at the line opposite where the |

a rotating shaft having a gang of bladed cut-
ters, means to reciprocate said shaft longitu-
dinally during its rotation, means to sustain
the fabric parallel with the axis of rotation
of the rotating cutter-carrying shaft, and ten-
sion means acting upon the fabrie to hold the
same stretched over the support sustaining

the fabrie. | | |
5. In a machine for cutting the loops of pile

fabric, agangof bladed cutters mounted upon
a shaft extended across the line of travel of
the fabrie, means to rotate said shaft and its

cutters, combined with a shaft having a gang

of cross or traverse cuatters, said shaft being
arranged at an angle to the shaft carrying the
gang of main cutters, and means to recipro-
cate the shaft carrying said cross-cutters to
and fro across the fabric in the direction of
its travel through the machine, substantially
as described.

6. In a machine for cutting the loops of pile
fabrie, a carriage, a shaft mounted in said car-
riage, said shaft having one or more gangs of
bladed cutters, means to rotate said shaft and
to move said carriage transversely with rela-
tion to the direction of travel of the fabric
through the machine, whereby said cross or
traverse cutters are made to cut transversely

across a field of loops of the fabric, substan-

tially as described. |

7. In a machine for cutting the loops of pile

fabrie, a gang of bladed cutters fixed upon a

shaft extended across the line of travel of the

fabric, a series of eross or traverse bladed cut-

ters fixed upon a shaft more or less in line

with the direction of travel of the fabric, and
means to sustain the back of the fabric oppo--

site the points where the said bladed cutters
act to cut the loops thereof, means for recip-
rocating said cross or traverse cufters to and
fro across the face of the fabric, and means
for guiding and stretching the fabric being
cut, substantially as deseribed.

8. In a machine for cutting the loops of pile
fabric, a gang of bladed cutters fixed upon a
shaft extended across the line of motion of the

fabrie, a gang of cross or traverse bladed cut-
ters fixed upon a shaft located more or less

in line with the direction of travel of the fab-
ri¢, means to sustain the back of the fabric
opposite the points where the said bladed eut-
ters act to cut the loops thereof, means for re-
ciprocating said cross or traverse cutters to
and fro across the face of the fabric, means
for guiding and stretching the fabric being
cut, and means forautomatically feeding the
fabric through the machine, substantially as
described. |

9. In a machine for cutting the loops of pile
fabrie, a gang of bladed cutters, and a shaft
carrying them, said shaft being extended
across the line of motion of the fabrie, and a

70
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gang of cross or traverse bladed cutters, and |

a shaft carrying them, said shaft occupying
a position inthe dir Petmn of the line of travel

- of the fabric through the machine, and means

i O

- ters, meanstobothrotate and reciprocate said |

I5

20
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for moving both gangs of said cutters later-
ally with rel.:mtlon to the face of the fabric as
the same is being fed beneath sald cuttels
substantially as deseribed. -

10. Inamachinefor cutting theloops of pile
fabrie, a shaft having a gang of bladed cut-

shaft, means to sustain the back of the fabric
In a line substantially parallel to the axis of
rotation of the cutter-carrying shaft, tension
devices for keeping the fabric streteched over
the means for supporting the same during the
time the loops are being cut, and means to
change the relative positions vertically of the
%upport for the back of the fabric and the
gang of cutters, substantially as described.
11. Inamachineforcutting the loops of pile
fabrie, means to support the fabric to be cut,
a rotating shaft having a gang of bladed c_ut-

ters 'therec'm, a hub see’ur,ed to the shaft car-

rying said cutters, said hub having an aunu-
lar groove, and means operating with said

groove lo reciprocate automatically said shaft |

lonﬂ'ltudmallv in its JOl]I’IldlS Substantlally
as described.

12. Ina machinefor cutting theloopsof pile
fabrie, a rotary shaft located in the line or di-
rection of travel of the fabric, agangof bladed
cross or traverse cutters applied to said shafft,

a carriage to support said shaft, guides to di-

rect the movement of said carriage, and meéans
for reciprocating said earriage on said guides
across the machine, substantlally as de—
scribed.

13. Inamachineforecunttingthe 100ps of plle
fabric, a shaft located in the lme or direction
of travel of the fabric, a gangof bladed cross-
cutters secured tosaid shaft, a carriage to sup-
port said shatt, guides to support said car-
riage, and direct its movements transversely
with relation to the travel of the fabric

through the machine, means to reciprocate

sald carriage in said guides, and means to
raise and lowel said ﬂ'mdes substantml]y as

| descrlbed

|

i

B

14. Inamachine forcutting theloopsof pile
fabrie, a shaft located in the line or direction
of travel of the fabric, a gang of bladed cut-
ters mounted on said shaft a carriage to sup-

port said shaft, tmnsvelbe guides in which

said carriage is mounted, means to move sald
carriage in said guides, temple-plates to sup-
port the fabric being acted upon by said gangs
of éutters and presser-plates acting upon.the
face of the fabric in front of and behmd sald
temple-plates, substantially as described.

15. In amachine forcutting the loops of pile
fabric,ashaft,acarriagesustaining said shaft,
a series of bladed cross-cutters mounted on
sald shaft, transverse guides in which said
carriage is mounted, a cord or flexible con-
nection secured to said carriage, a reel, and
means to move it in one and then the opposite
direction to wind and unwind said cord or

| flexible connection and thereby reciprocate

sald carriage to and fro in said guides, sub-
stantially as described.

16. Inamachineforcutting the loops ofpﬂe
fabric, a plurality of shafts, a movable car-
riage sustalmnn' said shafts, gangs of bladed
cutters mounted on sald shafts, transverse
guides in which said carriage is mounted,
a tlat temple - plate extended transversely
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with relation to the machine to support the

back of the fabrie, and a presser-plate acting
upon the face of the fabric at opposite edges

of said temple - plate, substantlally as de— |

scribed.
17.- In amachine for cuttmﬂ' theloops of pile

Tabrie, a shaft having a series of bladed cut-

ters, temple-rolls to support the back of said
fabrie opposite said cutters, presser-plates
extended across the machine and acting upon
the face of the fabric to hold the same down
on sald temple-rolls, and means for adjusting
the effective pressure of said pressure-plates
upon the fabric, substantially as deseribed.

DSigned by me at Por tland Mame, this 1613]1
da,y of Apul 1898.

JOHN D. KNOWLTON |

Witnesses:

S. W. BATES,
K. H. COLLEY.
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