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UNITED STATES

PATENT OFFICE.

ERNEST ARTHUR PIGEON, OF PROVIDENLD RHODE ISLAND, ASSIGNOR

OF ONE-HALF TO THE FIRM OF E. SUTRO & SON, OF PHILADELPHIA,

PENNSYLVANIA.

KNITTING-MACHINE.

 No. 804,549.

Specification of Letters Patent. .

Patented Nov. 14, 1905..

 Application filed September 26, 1808, Serial No. 174,835,

To all whom it may concern:

Beitknown that I, ErRNEST ARTHUR PIGEON,
of Providence, in the State of Rhode Island,

‘haveinvented certain new and useful Improve-

ments in Knitting-Machines, whereof the fol-
lowing 1s a specifi
to the accompanying dmwmos

My invention provides a

with needle-jacks controlled .

OV a variable- -pat-

tern device arranged to manipulate selected

needles independently of the other needles in
the series to enable the machine to knit a tube
comprising longitudinal stripes, checks, &c.

- As hereinafter described, the selected needles
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switch-cam ot the pattern mechanism

are provided with jacks which are separate

from the needles, but mounted in the same

orooves therewith, adapted to engage and

-shift the needles in but one direction and to

release the needles for movement in the oppo-
site direction, sald needles being provided
with individual butts of ordinary construc-
tion, so that the needles may be either op-
erated by ordinary cam mechanism engaged
with their butts or be operated by special
pattern mechanism engaged with the butts of
the jacks. Variation in the operation of the
special needles 1sconveniently effected by pro-
viding them with respective jacks whose butts
are of different radial extent and adapted to
be operated by a switch-cam which 1s adjust-
able radially with respect to the needle-cylin-
der and arranged to engage thedifferent types
of jacks in accordance with its position ot
adjustment. As hereinafter described, said
smount-
ed upon the sinker-actuating cam-ring and
carried by the needle-cylinder independently
of the cam-cylinder, which latter is provided
with cams to engage the butts of the needles.

My mventlon comprehends the various
novel features of construction and arr anﬂe-
ment hereinafter more definitely specified and
claimed. |

In the drawings, Figure I 1s a plan view of
a machine conveniently embodying my im-
provements. Hig. 1l is a vertical sectional
view of said machine, taken on the line 11 11
in Fig. I. Fig. 1lI 1s a plane development
of the cam-cylinder, sinker-ring, and thread-
ouide shown in Flﬂ‘s I and II and showing
d1a0*ramma,tlc%lly the butts of the needles and
jacks in the paths which they assume when
the pattern mechanism isin the position shown
in Fig. VII. Fig. IV 1s a perspective view

cation, reference being had

ﬂ{mttmﬂ‘-m‘tchme-

of the movable switch-down cam shown in
Fig. 11I. Fig. Vis aperspective view of the
locking-handle for the cam shown in Fig. IV.
Fig. V1is an outside view of the pattern mech-
anism bracket carried by the sinker-actuating
cam-ring, as shownin Fig. IIl. Fig. VIilisa
vertical sectional view of said pattern mech-
anism, taken on the line VII VI1I in Fig. 111.

Fig. V111 1s a side view of the short butt—jacl{
indicated at the left-hand side of Fig. 1I. Fig.

IX isaside view of the long butt-jack indicated

at the right hand side of Fig. H o, X 1s
3) sectmn‘ﬂ view taken on the line _}a X 1n
Fig. 111, showing means for adjusting the

pwc}ted tension-cam. Hig. XI 1s an outside
view of the adjusting means shown in Fig. X.

Fig. XII 1s a plane development of the se-
ries of needles, wherein the heavy lines indi-

| cate the needles provided with long butt-jacks

confrolled by the pattern mechanism when in
the position shown in Fig. VII and corre-
sponding with Fig. 111, in which position the
machine is adapted to make vertical stripes,
as in the fabric shown in Fig. XIV. FKig.
XIifis a plfn,ne development of the series ot
needles wherein the heavy lines indicate all the
needles provided with jacks controlled by the
pattern-mechanism cam when 1n its innermost
position, in which position the machine 1s
adapted to malke vertical stripes, as in the fab-
ric shown in Fig. XV. Figs. X1V, XV, and
XVIshow plane developments of fabric- tubus
knit W]th the mechanism shown 1n the other
fioures In various positions of adjustment.
In all of said fabries white indicates the spe-
cial thread controlled by the pattern device
and black indicates the body - thread, with
which a continuous black fabric is formed
when the machine is operated with the pat-
tern device in 1dle position, the white portion
of Fig. XIV being knit with the needles con-

trolled by the long butt-jacks, the white por-

tion of Iig. XV being knit with the needles
controlled by both the long and short butt-
jacks, and the fabric of Fig. XVI showing a
check-pattern produced by alter nating the ar-
rangement shown in Figs. XIV and XV As

| before noted, Kig. KIV corresponds with the
outer operative position of -the pattern-cam
shown in Fig. VI1I and contemplated in Kig.
ITI, and Fig. XV corresponds with the inner
operative position of said pattern-cam.

In said figures, 1 1s the stationary frame, in
which the needle-cylinder 2 1s fixed.

Said_
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cylinder is provided with a series of needles,
all of which have butts by which they may be
Operated Sald needles are all shaped alike,
asin Kig. 11, butarearrangedinthree c]a-ssesﬁ
to wit, the needles 4, arranged to be operated
solely by their butts, the needles 7, provided
with short butt-jacks 8, (shown at the left-
hand side of Fig. Il and in Fig. VIII,) and the
needles 9, plomded with loncf' butt-JacLs 10.
(Shown at the right-hand side of Fig. IT and
in Fig. IX.) The cam- -cylinder 12, promded
with the gear-wheel 13 and arranged to ro-
tate in said frame 1 beneath the flange-plate 14.
carries the bracket 16, provided with the set-
screw 17, to adjustably secure the shank 18
of the thread-guide 19. Sald guide 19 com-
prises the aperture 20, through which 1s de-
livered the thread 21, which forms the body
of the fabric indicated by black in Figs. X1V
to X VI, inclusive, and the upper edge of salid
thread-guide 19 1s provided with the notch 23,
through which is delivered the special thread
24, which forms the pattern indicated by white
i1 the fabricshown in Figs. X1V to X VI, in-
clusive. Said cam-cylinder 12is provided with
depressing - pickers (indicated at 25 26) and
lifting-pickers, (indicated at 2728 in Fig. 111.)

- Sald pickers are arranged to be shifted from

operative to 1noperative position by means of
the slide-bar 29, (of ordinary construction
and arrangement,) which is supported in the
bearing 30 1n the thread-guide bracket 16, as
shown 1n Fig. 11, wherein the plate 31 forms
a cover for said slide-bearing to retain said
slide-bar1n position, and said plate and bracket
are attached to the cam-cylinder 12 by the
screw 32. As shown in Fig. IIl, the cam-
cylinder 12 is provided with the ordinary
stitch-cams 33 34 35 36 37 and guard-cams 88
39 and 1s also provided with the special rais-
ing-cam 40 and lowering-cam 41, which are
arranged to be adjusted from thelr idle lower
position (indicated by dotted linesin Fig. 111)
to thelr upper operative position (lndlcated 1N
full lines in Fig. I11) by their respective lock-
ing-handles 42 and 43. (Shown in Figs. I and
III.) Said cams are adjustable by similar

‘means, and Figs. I1, IV, and V show the details
43, which latter 1s ful-

of cam 41 and handle
crumed upon the stud 45 and provided with

the position shown in Kig. 11, wherein the
studs 47 engage the upper edge of the cam-

cylinder 12 and retain said cam 41 in its up-

per operative position, from which 1t may be
released to drop into its lower idle position

by tilting its handle 43 outwardly until the

6o

65 tinuous plain knitting and for pattern-knit- | said cam-ring 65 around smd cylinder.

studs 47 clear the top of the cylinder 12. Said
cam - ¢ylinder 12 18 also provided with the
ouide-cam 48, which, as shown in Fig. 1, is

pivoted upon the stud 49, carried by the

bracket 50 and normally pressed into its in-
‘ward operative position by the needle-butts.
“During the operation of the machine for con-

804,549

| ting the cam 48 remains in its inner operative

position and is only withdrawn during the
fashioning operation.

Immediately adjoining the cam 41, as indi-
cated in Fig. 111, is the tension-cam 53, which
is pivoted upon the stud 54 in the cam-cylin-
der 12 and has its free end 55 attached by the
screw 56 to the vertical slide-block 57, which
is arranged to be adjustably raised and low-
ered by the screw 59, which is mounted to ro-
tate in the flange 60, extending from the cam-
cylinder 12, as best shown in Fig. X, so that
sald cam 53 may be lowered when a heavy
thread is to be employed and raised when a
light thread is to be employed in pattern-knit-
ting to adjustably determine the proper length
of the loops.

When the machine is arranﬁed tc make or-
dinary plain knitting, the cams 40 and 41 are
placed in their lowermost position and all of

the needle-butts are caused to take the path

indicated by the line 61 61 in Fig. 111, during
which operation the cams 40, 41, 483, and 53
in the cylinder and the switch-cam 63 of the
pattern mechanism are inoperative and the
jacks 8 and 10 are at their upper idle level,
wherein their butts traverse the plane indi-
cated by the line 62 62 in Fig. I1I. It 1s to
be understood that when idle all of the jacks
8 and 10 are normally retained by the tension
of the spring-bands 64 (shown in Fig. II) at
said upper idle level, (indicated by said line 62
62 in Fig. IT1) and said jacks being separate
from the needles permit the latter to be raised
and lowered by the ordinary stitch-cams 35 to
39 during plain tubular knitting and fashion-
ing, (with the single thread 21,) and said jacks
only operate the needlies when the switch-cam
63 of the pattern mechanism is presented in
either of the two operative positions—~hrst,
the position shown in Fig. V11, where 1t is
adapted to engage the long butt- jacks 10,
(one of which is shown at the right-hand side
of Fig. II and in Fig. IX,)and, second, when
sald cam 63 1s thrust to 1ts i1nnermost position
o also engage the short butt-jacks 8, one of
which 1s shown at the left-hand side of FKig.
ITand in Kig. VIII. The pattern mechanism
comprising sald switch-cam 63 is supported
by the sinker-actuating cam-ring 65, the de-
tails of which latter may be of ordinary con-
struction and are omitted from the drawings.
However, it may be noted that the sinker-
head indicated in the drawings is arranged to
operate L-shaped sinkers which are pivotally
secured to the needle-cylinder by a spring-
band, so that they may be oscillated by a cam-
ring which engages their radially-projecting
ends. Sald cam-ring 65 rotates with the cam-
cylinder 12 and supports the bracket 66,
(shown in plan view in Fig. I and in section
in Fig. V1I,) wherein the cam 63 is arranged
to be adjusted radially toward and away from
the needle—cyhnder 2 during the rotation of

Said

70

75

30

Qo0

95

100

105

110

11§

120

I25

130




IO

20

25

30

35

4O

45

55

0o

BO4, 540

cam IS pr OVIdF*d with the shank 67, encircled
by the spring 68 (normally pressine the cam
inwardly) and has the star-wheel 69 mounted
to rotate upon the outer cylindrical extremity
70 of said shank, on which it is retained by
the screw T1. Ebﬁud cam 63 may be manually
withdrawn outwardly to its idle position (in-
dicated by the dotted outline of the star-wheel
69 in Fig. VII) and be retained in such idle

‘position by the engagement of the cross-bar

73 of the latch T4, which is pivoted on the pin
75 in said bracket 66. When it is desired to
shift the cam 63 into operative position, the
latch 74 is uplifted to the position shown in
Kig. VII, disengaging the wheel 69, so that
the spring 68 shnLts smd cam toward the nee-
dle - c,sf]mder' until the stud 72 on the star-
wheel 69 encounters the stationary ratchet-
cam 76 on said bracket 66, where it is retained
against accidental rotary displacement by the
engagement of said stud in one of the radial

ratchet - notches 77. (Shown in Fig. VI.)
Sald star-wheel 69 may be rotated step by

step during successive rotations of the cam-
@vlmdar 12 and sinker-actuating cam-ring 65

t0
position, (indicated by dash-linesin Fig.VI1,)
in’ which position the stud 72 enters the deep
notch 78, (indicated at the lower edee of the
cam 76 in Fig. VII,) such rotary movement
of the star-wheel md racllal movement of the
cam 63 being conveniently effected by means
of the mppet 79, (shown in Figs. T and IL,)
which 1s pivoted upon the screw-stud 80 in
the bracket 81, fixed upon the frame 1. As
indicated in }ji
pet 79 ad]*‘tcent to its fulerum 1s squared to

it the spring 82, which serves to retain said

tappet either in its operative position (shown
in full lines in Fig. I) or.in its inoperative

position. (Shown in dotted | ines in said fig-
ure.) During successive rotations of the eam-

cylinder 12 with the sinker-actuating cam-
ring 65 the teeth on sald star-wheel 69 are suc-
cessively encountered by said tappet 79 when
In operative position, so that at each rotation
of the machine the star-wheel is rotated to
the extent of one space between its adjoining
teeth, and with the arrangement shown seven
courses are knit with the cam 63 in its outer
operative position, followed by one course
with sald cam in its inner OLJLI:L‘EIV(B position,
and so on.

The mechanism above deseribed is operated

as Tollows: The cams 40 and 41 being lowered
and the cam 63 withdrawn, the pattern mech-
anism and the needle-jacks remain idle and
the machine may be rotated to malke continu-

ous plain tubular knitting, with the thread 21

1e aperture 20 in the
read 24 being omitted.

extending through tl
thread-guide 19, the t,

When 1t is desn ecd to fashion the L;lbll(} n a
heel or toe poc.
drawn, the half
pickers 25,

lket, the guide-cam 48 is with-
back needles raised, and the
26, 27, and 28 manipulated under

inally present said cam 63 at its innermost

. I, the extremity of said tap-

. to acjust the m‘mlnne for p&tteln—hn

&

control of the picker-slide bar 29 in the ordi-
nary manner. When, however, 1t is desired
1tting,
the cam-cylinder 12 is rotated in the direction

of the arrows on Fig. I until the cam 41 is at

the front of the mftchme ------- that 1s to say, 1n
the region indicated by 85 at the left-hand

side of I 1o. I-—whereupon the cam 40 is raised

to its operative position. (Shown in full
lines in Fig. IIl.) Contemporaneously the
fatch 74 is raised, as shown in Fie. VII, re-
leasing the star-wheel 69 from its cross-bar
73, so that said cam 63 assumes the outer one
of its two operative positions—to wit, that in-
dicated by full lines inFie. VII. The tappet
79 is then turned into its operative position.
(shown in full lines in Figs. I and I1,) the cam-
cylinder is rotated (m the same dm,ct'on) un-
til the cam 41 occupies the position pr eviously
occupied by cam 40, and the cam 41 is then
raised toits up per operative
in full lines in Fig. II1.) The pattern-thread

24 1s then drawn in the noteh 23 in the guide
19, caught under the first active needle 9, pro-
Vlded with a long butt-jack 10, and the ma-

chine rotated, with the result that with the
construction and arrangement shown fabric
of the pattern indicated in Fig. X1V ismade,
with the needles 4 forming the black part and
the needles 9, provided with long butt-jacks
10, forming the white part, by hmttmﬂ both
threads, until by successive step—by - step
movements of rotation after sevencourses the
stud 72 of the star-wheel 69 reaches the deep
notch 78, permitting the cam 63 to assumeits
innermost position, (indicated by dash-lines
in Fig. VII,) whereupon all of the jack-pro-
vided needles T and 9 are operated by the cam
63, which shifts them from the level indicated
byf the line 62 62 down to the level indicated
by the line 86 86, where the butts of the nee-
dles T and 9, respectively provided with short
butt-jacks 8 and long butt-jacks 10, are caueht
by the pointof the cam 41 and ride beneath the
latter and beneath the tension-cam 53, as indi-
cated by the line 87 87 in Fig. I11, forming for
one course fabric of the pattern Shown 1h 1* 1.

X V. It1s of courseto be understood. as afore-
sald, that the combination of the two striped
patterns of Figs. X1V and XV, as above de-
seribed, produces the check-pattern. (Shown
in Fig. XVI.) When it i

1s desired to return
the machine to its original position of adjust-
ment for plain knitting, the cam-cylinder is
rotated in the direction of the arrow on Fig.
I until the cam 41 18 at the front of the ma-
chine 1n the region indicated by 85 at the
left-hand side of Fig. I. The cam 40 is then
lowered, the cam 63 1s withdrawn to its in-
operative position and there engaged by the
cross-bar 73 of the latch 74, the tappet 79 1s
then turned to its inoperative position, (indi-
cated by dotted lines in Fig. 1,) and the ma-
chine rotated in the same d_nwtlon until the
am 41 1s in.the position previously occupied

hosition. (Shown.
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by the cam 40, whereupon said cam 41 is low-

ered and rotation of the machine resumed.

It is to be understood that I do not desire to
limit myself to the precise details of construc-
tion and arrangement hereinbefore described,
as various modifications may be made therein
withont departing from the essential features
of my 1nvention. |

I claim—

1. In a knitting-machine, the combination
with a needle-cylinder provided with needles;
of a sinker mechanism mounted on said ¢ylin-
der: and, means carried by said sinker mech-
anism, arranged to control the needles, sub-
stantially as set forth. |

9. In a knitting-machine, the combination
with a needle-cylinder provided with needles,
of a sinker mechanism, mounted on said cyl-
inder: and, a pattern device carried by said
sinker mechanism arranged to conirol the
loop-forming movement of said needles, sub-
stantially as set forth.

3. In a knitting-machine, the combination
with a needle-cylinder provided with needles;

of a sinker mechanism, mounted on said cylin--

der: and, a variable-pattern device, carried by
said sinker mechanism, arranged to control

‘the loop-forming movement of said needles,

substantially as set forth. |

4. In a knitting-machine, the combination
with a needle-cylinder provided with needles;
of a sinker mechanism: jacks for said needles;
a cam, carried by said mechanism, arranged
to operate said jacks; and, means arranged to
shift said cam into and out of operative posi-
tion, substantially as set forth.

5. In a knitting-machine the combination
with a needle-cylinder provided with needles;
of a sinker mechanism; jacks for said needles;
a cam carried by sald mechanism, arranged to
operate said jacks; a spring arranged to press
said cam into operative position: a shank for
said cam: a star-wheel carried by said shank;
a stud on sald star-wheel; and, a cam 1n opera-
tive relation with said stud, substantially as
set forth. - ~

6. In a knittine-machine, the combination
with a needle-cylinder provided with grooves;
of needles arranged to reciprocate in said
orooves; butts on said needles by which they
may be reciprocated; jacks in said grooves
above said needle-butts; butts on said jacks,
whereby they may be reciprocated; and means

arranged to shift said jacks downwardly by

engagement with said butts; the arrangement
of said needles and jacks being such thatsaid
jacks carry said needles downwardly but move

“upwardly independently of said needles, sub-

stantially as set forth.

7. In a knittine-machine, the combination
with a needle-cylinder provided with needles;
of a cam-cylinder provided with cams ar-
ranged to actuate said needles; a sinker mech-
anism; and, means carried by said sinker

304,549

independently of said cams, substantially as
set forth. |

3. In a knitting-machine, the combination
with a needle-cylinder provided with needles;
of a cam-cylinder provided with cams ar-
ranged to actuate said needles; a sinker mech-
anism: and, a pattern device, carried by said
sinker mechanism, arranged to control said
needles independently of said cams, substan-
tially as set forth.

9. In a knitting-machine, the combination
with a needle-cylinder provided with needles;
of acam-cylinder provided with camsarranged
to actuate said needles; a sinker mechanism;
and, a variable-pattern device, carried by said
sinker mechanism, arranged to control sald
needles independently of said cams, substan-
tially as set forth.

10. In a knitting-machine, the combination

with a needle-cylinder provided with needles;

of a cam-cylinder provided with cams arranged
to actuate said needles; a sinker mechanism;
a variable - pattern device, carried by said
sinker mechanism, arranged to control said
needlesindependently of said cams; and, means
to adjust said pattern device, substantially as
set forth. -

11. Inaknitting-machine, the combination
with a needle-cylinder provided with needles;
of a cam-cylinder provided with camsarranged
to actuate said needles; jacks for said needles;

a2 sinker mechanism: and, a pattern device,

carried by said sinker mechanism, arranged to
control said needles, by said jacks, independ-
ently of said cams, substantially as set forth.

12. In a knittine-machine, the combination
with a needle-cylinder provided with needles;
of a cam-cylinder provided with camsarranged
to actuate said needles; jacks for said needles;
a sinker mechanism; and, a variable-pattern
device, carried by said sinker mechanism, ar-
ranged to control said needles, by sald jacks,
independently of said cams, substantially as
set forth. |

13. In a knitting-machine, the combination
with a needle-cylinder provided with needles;
of a sinker mechanism; jacks separate from
but in operative relation withsaid needlesand,
means carried by said sinker mechanism ar-
ranged to engage said jacks and thereby con-
trol the needles in one direction of their move-
ment, and release them in the other direction ot
their movement, substantially as set forth.

14. In a knitting-machine, the combination
with a needle-cvlinder provided with needles;

of jacks separate from but in operative rela-

tion with said needles; a cam-cylinder pro-
vided with cams arranged to operate sald
needles independently of said jacks; and ad-
justable cam mechanism arranged above said
cam-cylinder to engage said jacks and there-
by operate said needles independently of said
cam-cylinder, substantially as set forth.

15. Ina knitting-machine, the combination

mechanism, arranged to control said needles | with a needle-cylinder provided with needles;
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jacks 1n predetermined order, comprising a

804, 549

of a cylinder provided with stitch-cams op- |

eratively related to said needles; a tension-
cam pivoted to said cam-cylinder in operative
relation with said needles; and, means to ver-
tically adjust the free end of said tension-camn,
substantially as set forth.

16. In a knitting-machine, the combination
with a needle-cylinder provided with needles:
of Jacks for said needles; a cam arranged to
engage sald jacks and hn‘t sald needles down*-

wardly:; means arranged to detachably retain

sald cam In operative position; a pivoted ten-
sion-cam arranged to codperate with said other
cam; and, means arranged to adjust said ten-
slon-cam, Subbtantmlly as set forth.

- 17. In aknlttmﬂ machine, the combination
with a needle- Cylmdel promded with needles;
of a cam-cylinder provided with cams to oper-
ate sald needles; jacks separate from but in
operative relation with said needles; a pattern

‘device adapted to operate sald jacks in prede-

termined order, comprising a rotary star-
wheel; and, means to engage and rotate said
star-wheel, substantially as set forth.

18. In a knitting-machine, the combination
with a needle-cylinder provided with needles:
of acam-cylinder provided with camsarranged
to engage butts on the needles: jacks separate
from but 1n operative relation with said nee-
dles; a pattern device adapted to operate sald

cam movable radially toward and away from
the needle-cylinder; a rotary star-wheel op-
eratively connected Wlth sald cam; and, means
to engage and rotate said star-wheel, step by
step, substantially as set forth.

19. In a knitting-machine, the combination
with a needle-cylinder provided with needles:
of a cam-cylinder provided with camsto oper-
ate the needles; jacks separate from but in

‘operative relation with said needles; a pattern

device adapted to operate said jacks, compris-
Ing a cam movable radially toward and away
from the needle-cylinder; a spring normally
pressing sald cam toward said cylinder: a ro-
tary star-wheel, operatively connected with
sald cam, arranged to shift the latter in op-
position to sald spring, substantiallv as set
forth.

20. In a knitting-machine, the combination
with a needle- cyhnder pr ovided with needles;
of a cam-cylinder provided with cams to oper-
ate the needles; jacks separate from but in
operative re]atlon with said needles; a pattern
device adapted to operate said jacks, -compris-
ing a cam movable radially toward and away
from the needle-cylinder, and provided with
a shank; a spring encircling said shank and
normally pressing said cam toward said cyl-
inder; a rotary star-wheel mounted upon the
outer extremity of sald shank: a stud on said
star-wheel; a stationary ratchet in operative
relation with said stud; and, means to engage
and rotate said star-wheel step by step, Sub
stantially as set forth.

<>

21. In a knitting-machine, the combination
with a needle- cvlmdet* pr omded with needles;
of acam-cylinder provided with camsto oper-
ate the needles; jacks separate from but in
operative relation with said needles; a pattern
device adapted to operate said ackg COMpris-
Ing a cam movable rac
from the needle-cylinder, and provided with
a shank; a spring encircling said shank and
normally pressing said cam towmrd sald cyl-
Inder; a rotary star-wheel monnted upon the
outer extremity of said shank: a stud on said
star-wheel; a stationary r atehet in operative
relation with said stud; and, means to engage
and rotate sald star-wheel ,stel) by step, com-
prising a. pivo.ul finger and means to retain
sald {moer in operative position, substantially
as set iOtLh

22. In a knitting- machine, the combination
with a needle- CVIH](]BI pr ovided with needles:
of a cam-cylinder provided with cams to op-
erate the needles, comprising two cams which
are adjustable fromidlb to opor‘itive position
and adapted to respectively raise and lower
the ne,edlesa and, a tenston-cam provided with
means to raise fmd lower 1t to vary the length
of the loops formed by the needles, substan-
tially as set forth. _

23. In a knitting-machine, the combination
with a needle-cylinder provided with needles:
of a cam-cylinder provided with cams to op-

-erate the needles comprising a pivoted tension-

cam; and, means to raise and lower said cam,
to vary the length of the loops formed by the
needles, Subsmntmlly as set forth..

24. In a knitting-machine, the combination
with a needle-cylinder provided with needles:
of a cam-cylinder provided with cams to Op-
erate the needles, jacks separate from but in
operative relation with said needles; a pattern
device adapted to operate said jacks: a cam
in said cam-cylinder, adjustable from idle to
operative position, adapted to raise the needles
for engagement by said pattern device; and,
another cam in said cam-cylinder adjustable
from idle to operative position, adapted to
lower the needles operated by said pattern
device, substantially as set forth. |

25. In a knitting-machine, the combination
with a needle-cylinder provided with needles;
of a cam-cylihder provided with cams to op-
erate the needles; jacks separate from but in
operative relation with said needles; a pattern
device adapted to operate said jacksin prede-
termined order; a cam in sald cam-cylinder,
adjustable from idle to operative position,
acdapted to raise the needles for engagement
by said pattern device; another cam in said
cam-cylinder, adjustable from idle to opera-
tive position, adapted to lower the needles op-

erated by said pattern device; and, a gunide-

cam arranged to lower the needles not oper-
ated by said pattern device, substantially as
set forth.

26. In a knitting-machine, the combination

1ally towm d and away
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with a needle-cylinder provided with grooves;
of needles arranged to reciprocate in said
arooves; butts on said needles by which they
may be reciprocated; two series of jacks in
5 respective grooves, having respectively long
and short butts: butts on said jacks whereby
they may be reciprocated; and,meansarranged
to shift said jacks downwardly by engagement

with said butts; the arrangement of said nee- |

ro dles and jacks being such that said jacks carry

...................................
ML T Pt} [LERLTIL ] . B T T N T 1117 | LM

S | 804,549

said fieedles in one direction dnd move i'éla-
tively to the needles in the opposite direction,
substantiglly as set forth.

Intestimony whereof I have hereunto signed
my name, at Providence, Rhode Island, this 15
23d day of September, 1903.

ERNEST ARTHUR PIGEON.

Witnesses:

Javmues M. ScoTrt,
JEREMIAH A. DupronT.
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