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To all whom it may concern.:

Be it known that I, WiNsLow M. BELL, a
citizen of the United States, residing at Mil-
ton, county of Ulster, in the State of New
York, have invented a new and useful Im-
provement in Plush-Burs for Circular-Knit-
ting Machines, of which the following is a

- Specification.

My invention relates to plush burs or
wheels for circular-knitting machines, and
the object of my invention is to enable the
operator to knit the plush-thread into the
fabricin alarger variety of patterns than has
been heletafore possible Wlth any of the
plush-burs known to me.

Heretofore in making knitted-plush fabric
it has only been possible to knit the plush-
thread into the fabrie in alternate loops of a
predetermined uniform length, depending
upon the number and arranﬂelnent of the
teeth, blades, or sinkers of the plush-wheel,
but with my improved plush-wheel I can
make a great variety of patterns, such as
different forms of squares or vertical and di-
agonal stripes, disposed at will over the fabric,
and presenting contrasts of different colors.

In the accompanying drawings, in which
similar numerals represent similar parts
throughout the several views, I have shown
three different methods of operating my im-
proved plush-wheel, but the invention itself
1s based upon one underlying principle.
This broad 1dea consists in so constructing
the plush-wheel as to cause it to introduce
the plush-thread into the fabric in short and
long or floating loops, automatically, at such
This pro-
duces contrasts in the arrangement of loops.

Again, having one plush-wheel infroducing
a thread of one color in the manner abcve,
the following plush-wheel may be caused to
introduce a second plush-thread of another
color at such different intervals that the long
loops of each color will overlie the short loops
of the other color, and thus give the con-
trastsin color. The place Where any particu-

lar color appears upon the finished fabric of
two or more colors therefore will depend
upon the time at which the plush-thread of

line 11 11, Fig. 1.

each color is mtlodueed in long or floating
loops.

My invention 1s applicable to different
forms of plush-wheels, and I therefore do not
limit myself to its use with any one particu-
lar form, but in the drawings I have shown
it as applied to a form of plush-wheel com-
bining a modified form of the sinker-plate
described in the United States patent to
George W. Cummings, dated December 3,
1839, No. 416,256, and such a plush-wheel as
is described in the United States patent to
John Br adley
471,415,

Flﬂ'ure 1 of the drawmﬂ's 18 a plan view of
a section of the _cylmdel of a circular-knit-
ing machine and its wheels with myimproved
plush-wheel in position. Fig. 2 isan inverted
detail plan view of the upper part of the plush-
wheel. Fig. 3 1s a detail plan view of the
lower part of the plush-wheel. Iig. 4 is a
perspective view of one of the movable CAIMS
of the pattern-wheel. FIig. 5 is a sectional
view on the plane of the lme 55 of Fig. 1.
Fig. 6 is a detail view of the plush-wheel and
its mechamsm showing one of the secfions
of the sinker- plate in p051t1011 to make long
loops and another of the sections in position
to make short loops. Iig. 7 resembles Fig.
6, but shows the position “of the sections of
the sinker-plate reversed. Fig. 81s a detail
plan view of the plush-wheel and part of 1its
operating mechanism. Fig. 9 is a detail in-
verted plan view of part of The lower portion
of the plush-wheel, showing two segments.
FKig, 10 18 a detail plan View of part of the
lower portion of the plush-wheel, showing
two other segments. FKig. 111s a central ver-
tical section of the plush-wheel and part of
its operating mechanism on the plane of the
Fig. 12 is a horizontal sec-
tional inverted plan view of the plush-wheel,
taken on the line 12 12, Fig. 11, looking in
the direction in which the arrow pomts Flﬂ

dated March 22, 1892, No.-
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13 is a plan view of the pattern-wheel and

another form of operating mechanism for the
movable sections of the sinker-plate of the
plush-wheel.

Fig.14isa vertical view, partly
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in perspective and partly in Seetlon of an-
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other forin of the plush-wheel-opérating mech-
anism. Fig. 151s a vertical sectional view of
a form of plush-bu‘r in which the sinker- pla,te
1s dispensed with and the presser-plate 1s di-
vided into movable sections.

Referring now to Ifig. 1, the numeral 11is a
segment of the eylinder of the machine, car-

rying the ordinary bearded needles 2. The
ordinary knitting-thread loop-wheel 3, the

dividing-wheel 4, the presser 5, the landing- .

wheel 6, the cast-off wheel 7, the push-down
3, the clearing-wheel 10, the plush-wheel 9,
the pattern-wheel 11, the guide for the knit-

ting-thread 15, and the guide for the plush-

thread 16 are all shown in their ordinary po-
sitions in circular-knitting machines, and it

- will be understood that only one set of these

30

40

appliances is shown in the drawings, there
being duplicate sets disposed about the cyl-
inder after the usunal manner. It is unnec-
essary to explain the operation of any of these
parts of the machine, otherthan my improved
plush-wheel and the pattern-wheel, as they
are all well known and understood by those
skilled in this art.

The construction and mode of operation ot
my improved plush-wheel will be understood
by a reference to Figs. 1 to 12, inclusive.

Thestandard and base-plate 30 support the
vertical shaft 31, the height of the latter be-
ing regulated by the set-screw 32. This shaft
31 carries at its upper end a sleeve 33, this
sleeve forming the bearing for a horizontal
shatt 34, xed in pomtwn by the binding-
serew 33, The shaft 34 carries on its inner
end the block 36, which supports the plush-
wheel 9, mounted on the stud or spindle 39.

‘T'his plush-wheel is composed of the fol-
lowing parts: The upper wheel 40 has the
combination of the usual inclined blades 41
{or introducing the plush-thread over the
needles with the presser-plate 42 for press-

~1ng back every fourth needle which thus
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- shown 1n the drawings, Kigs. 6, 7,

nﬂsses a loop. Next below this i1s a cam-
shaped disk 43, made immovable by a lug 19
thereon, held in a groove in the spindle 39.
This disk 43 serves to keep the sinkersspread
out except where 1t 18 ¢ut away just in front
of the needles. Just below this disk 43 is
another wheel 44, provided wilth inclined
blades between which the sinkers play back
and forth. Below this wheel 44: 1s mounted

the sinker-plate, in the periphery of whichis

a wire on which the sinkers 46 are held in
the usual manner and which are
so that the press-teeth of the presser-plate 4.2
are Intermediate between the movable sink-
ers; but instead of making this sinker-plate
In one piece, as has been done heretofore, 1

make it in two or more sections (011137 two are
). 10, and

12) 47 and 48, each of which carries & por-
Lion of the sinLers and has a reciprocating
vertical movement, the sinkers on one sec-
tion being slightly lon cer than those on the
This is shown as effected in
but the particular |

other seetlon

the following manner;

arranged

]

'tion, 48 of the

upon a larger sleeve 52,

‘shaft 34.

. ported by the standard 68, Fig. 5

inethod of imparting thesé niotions is hot an
agssential feature of my invention, for other
methods might be adopted withous depart-
ing from the use of my invention: One sec-
sinker - plate carrying the
shorter sinkers, and which is composed of

two opposite segments made in one plece,

Figs:. 6, 7, 9, and 11, is mounted upon a

sleeve 50, embmcil]g spindle 39 and sliding

thereon. Near the lower end of this sleeve
50is an annularrecess 51. The other section
47 of the sinker- -plate, carrying the longer

sinkers likewise comprising two 0p1)081te Sec-

tions made in one piece, Fig. 10, is mounted
embmcin o and slid-
ing upon the sleeve 50, and likewise having
an annular recess 53 near its lower end.
Into the recess 51 is fitted a yoke 53, mounted
upon a rod 54, sliding in the block 56, Figs. 0,
7, 8, and 12, and into therecess 53 1s fitted a

70
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yoke 55, mounted upon a rod-56, also sliding

in the block 36, Figs. 6, 7, 8, and 12. Hach
of the rods 5456 carries below the block 30,
Figs. 1, 5, 6, 7,and §, a collar 57, secured by
a set-screw 58 and having a lug 59. These
lugs 59 engage in a recessed cross-bar 60, se-
cured to the end of a shaft 61, having its
bearing in a collar 62, Fig. 1, carried on the
To the outer end of the shaft 61 18
secured by the set-screw 63 an arm 64, Ifigs.
5 and 8, the other end of this arm bearing a
roller 635, resting on the pattern-wheel 11,
vielding engagement with which 1s secured
by the spring 66, Fig. 5.

The pattern-wheel 11 is shown as con-
structed as follows; but the particular form
of the pattern-wheel and the method of op-
erating it are not of the essence of my inven-
tion, and may be varied, if desired:

- The pattern-wheel shown consists of a
ratchet-wheel 11, turning on the axle 67, sup-
. T'he cross-
bar (69, Fig. 1, underneath the ratchet-wheel
11, carries on the upper surface of its project-

“ing ends, respectively, the spring stop-pawl
70 and the elbow-jointed operating-pawl 71,

having an elastic bearing ontheratchet-wheel
11, by theaction of the spring 72, and a spring-

contact with the periphery of the c¢ylinder of

the machine 1, through the action of the
spring 73. The upper surface of the ratchet-
wheel 11 carries the cams 14, removably con-
nected to said ratchet-wheel by means of the
pins 75, Figs. 4 and 5, and the holes 76, I1g.
1. The cam 77 (of which there may be sev-
eral, if desired) on the periphery of the c¢yl-
inder 1 of the machine, Kig. 1, actuates the
pawl 71 and ratchet-wheel 11 by the revolu-
tion of the needle-cylinder 1, as will be readily
understood. The spring-pawl 70 acts as a
covernor for the ratchet-wheel 11. It will
thus be seen that the position of the cams 14
on the ratchet-wheel 11 regulates the recip-
rocating movements of the sections of the
plush- wheel through the arm 64, shaft 61, and
rods 54 56, as the rise and descent of the
roller 65 will give a rocking motion to the
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cross-bar 60 and caiisé the sections of the | that only such portmns of it as may be de-

plush-wheel to rise and fall alternately.

In Fig. 131 have shown a mode of construc-
tion In Whi@h the rods 54 56, which raise and
lower the sections of the plush-wheel, instead
of being actuated by a single cross-bar or
rock-shaft are operated independently of
each other by separate levers 758 and 79, each
of which is moved by its own set of cams 14
on the ratchet-wheel 11, as will be apparent
from the drawings.

- Again, in Fig. 14 I have shown a method of
ralsing the movable sections of the plush-
wheel by means of a cam 79, attached to the
shatt 6, the fall of this cam and consequently
of the sections of the plush-wheel being pref-

~erably insured by the use of a spring (partly
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shown) suitably placed, as will be easily un-
derstood from thé drawings; but, as pre-
viously stated, any other suitable method of
1mparting a vertical reciprocating motion to
the segments of the sinker-plate of the plush-
wheel which will accomplish the same prac-
tical result may be used, sothatl donot limit
myself to one particular form of mechanism
for this purpose.

From the above descmptlon it will be seen
that the operation of my plush-wheel as illus-
trated is as follows: When one section of the
sinker-plate 1s raised and the other lowered,
the sinkers of the raised section will act in
conjunction with the corresponding portion
of the toothed wheel 40 to form short plush-
thread loops, the teeth of said wheel or plate
42 pressing back every fourth needle, so as
to place the plush-thread in front of such
needles instead of behind the same, and the
raised sinkers, which are intermediate of the
press-teeth of the wheel 40, will also place
the plush-thread in front of every fourth
needle, which will be the needles which are
intermediate of those pressed back by the
teeth of wheel 40, so that when a section of a
sinker-plate is raised the plush-thread will be
caught by every alternate needle. When,
however, a section carryingsinkersislowered,
1ts sinkers will not affect the plush-thread,
which will be placed in front of every fourth
needle only and by the teeth of the wheel 40
solely. The sections of the sinker-plate will
be raised or lowered by means of the patiern
mechanism, and a single revolution of the
plush-wheel will thus lay both short and long
loops, the plush-thread design being produced
on the face of the fabriec by the grouping of
series of long loops and short loops alternated
as desired. A reversal of the position of the
segments of the sinker-plate will cause a cor-

responding difference in the time in which

the wheel makes its long and short loops, re-
spectively; but I do not limit myself to the
use of my invention with the form of plush-
wheel shown, for it can be employed with any
form of plush-wheel which has the equivalent
of sinkers. Thus, instead of using a sinker-
plate at all, I can divide the presser-plate 42

sired at any one time are utilized as a presser-
plate, acting on the needles to push them back
to escape loops. By this construction I am
enabled to dispense with the sinker-plate, but
I also am enabled to dispense with the neces-
sity oi employing the cam-disk. The con-
struction of parts is such that substantially
the same mechanism as is shown in Figs. 6 and
7, used to effect the movement of the sections
of the plush-bur, may be usetully employed
with Fig. 15. This modification, as well as
many other 8, will readily suggeqt themselves
to persons skilled in the art, without depart-
ing from myinvention; nor doT1imit myself in
the number of sections orsegmentsintowhich
the sinker-plate or its equwalent may be di-
vided, nor to a plush-wheel of which all the
sections of the sinker-plate (or its equivalent)
are movable, for one or more may be fixed and
always in operation and the remainder mov-
able; nor, again, do I limit myself in the mat-
ter of the relative motion of the movable sec-
tions, for two or more of these may have the
same simultaneous motion, or each one may
have a
variations of details affording different em-
bodiments of my invention, from which a cor-
responding variety of pattelns can be pro-
duced in the knitted fabric.

The new knitted fabric which can be pro-
duced by my improved plush-wheel above de-
scribed forms the subject-matter of another
application for Letters Patent of the United
States filed by me on the 13th day of Febru-
ary, 1893, Serial No. 462,178.

wamﬂ thus deser 1bed my invention, what
I elaim 18—

1. A plush-wheelfor kni Ltmfr—mmhm% con-
taining means by which some of the needles
may be caused to escape looping, such means
comprising a plate having one or more mov-
able segments which can be withdrawn from
and put into operation as desired.

2. A plush-wheel for knitting-machines con-
taining means by which some of the needles
may be caused to escape looping, such means
comprising a plate having one or more mov-

able segments which can be withdrawn from

and put into operation as desired in combi-
nation with means for operating said segment
Or segments.

3. A plush-wheel for knitting-machines con-
taining means by which some of the needles
may be caused 0 escape looping, such means
comprising a plate having one or more mov-
able segments which can be withdrawn from
and put into operation as desired, in combi-

nation with a pattern-wheel and intermediate

mechanism for operating said segment or seg-
ments.

4. A plush-wheelforknitting-machinescon-
taining means by which some of the needles
may be caused 1o escape looping, such means
comprising a plate having one or more mov-
able segments which can be withdrawn from

into movable sections, as shown in Fig. 15, so | and put info operation as desired, in combi-
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natioh with a pattern-wheel and intermediate
mechanism foractuatingsuch segment or seg-
ments, said pattern- Wheel being caused to To-
tate by the rotation of the needle- cylinder.

5. Aplush-wheel for knitting-machines con-
taining means by which some of the needles
may be caused to.escape looping, such means
comprising a plate having one or more pairs
of oppositely-connected “movable segments
which can be withdrawn from and put into
operation as desired.

6. A plush-wheelfor 1«:11113t111n maehmes COl-
taining means by which some of the needles
may be caused to escape looping, such means
comprising a plate having one or more pairs
of oppositely-connected movable segments in

combination with a pattern-wheel and inter-
mediate mechanism for actuatmﬂ sald pair or
pairs of segments.

7. Apluslpwheel forknitting-machines con-
taining means by which some of the needles
may be caused to escape looping, such means
comprising a plate having one or more pairs
of oppositely-connected movable segments in
combination with a pattern-wheel and inter-
mediate mechanism for actuating such pair or
pairs of segments, said pattern-wheel being
caused to rotate by the rotation of the needle-

cyviinder.

8. A plush-wheel containing 1110?&1)1@ seg-

mental sinker-plates and 1‘@V01V1nﬂ upon a
common center, said segments h:wnw one or

more movable sinkers thereon 1n eombma-—
tion with a presser-plate permauently at-
tached to the wheel, whose press-teeth are in-
termediate between the movable sinkers.

0. Aplush-wheel containing a presser-plate,

4 564,360

and segmental movable sinkeér-plates dnd
their attendant sinkers, all revolving upon a
colnmon center, in COI]lblHELthll wuh mech-
anism for aeiuatmﬂ' the movable segments,

said mechanism bell‘lﬂ actuated by a deswn-—
cam, a ratchet-wheel for--actuatin said cam,

a stay-pawl, a lever and pawl to actua,te the
ratchet, power being applied to said lever by
the revolving eylinder of the knitting-ma-
chine, substantially as described.

10. In a knitting-machine, a rotary cylin-
der carrying a cam, a ratcheted pattern-wheel
means, operated. by sald cam, for moving said
ratcheted pattern - wheel, a,nd a seg mentﬂl
plush-wheel,the movements of which are con-
trolled by the ratcheted. pattern-wheel, sub-
stantially as described. - |

11. In a knitting-machine, a rotary cylin-
der carrying a cam, a ratcheted pattern-wheel
means, 0pera-ted;by sald cam, for moving said
rateheted pattern-wheel bearing one or more
cams, and a segmental plush-wheel the move-
ments of which are controlled by the cam or
cams of the ratcheted pattern-wheel, sub-
stantially as described.

- 12. In a knitting-machine, a rotary cylin-
der carrying a cam, a ratcheted pattern-wheel
means, operated by said cam, for moving sald

40
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ratcheted pattern-wheel bearing one or more ..

removable cams,and asegmental plush-wheel,

the movements of which are controlled by the
removable cam or cams of the ratcheted pat-

- tern-wheel, substantially as described.

WINSLOW M. BELL.
Witnesses: |
JAMES J. COSGROVE,
WM. TALLMAN.
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