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To all whom it may concern:

Be it known that I, Episox E. RANDALL, a
citizen of the United btates, residing at Jollet
in the county of Will and State ot‘ Illmms

5 have invented a certain new and useful Tm-

* provement in Knitting-Machines, of which
the following is a description, reference be-
ing had to the accompanying drawings, form-
ing part of this specification.

My invention relates more particularly toeir-
cular-knitting machines for knitting hosiery,
thoughi applicable to other styles of machines;
and it consists in a novel means for operating
such machines to form the heels and toes of
the work. Heretofore in machines of this
class, in forming the heel, for instance, it has
been necessary at the beginning of the recip-
rocating movements of the machine for that
purpose and in order topermit such recipro-
caling movements to move about one-half of
the needles out of the path of the camson the
cam-cylindereither by hand or antomatically,
after which at the successive reciprocations
of the machine additional needles had to be
thrown out of operation one by one until the
point_of the heel was reached. Then the
needles which had been thrown outof opera-
tion in forming the first half of the heel had
to be thrown into operation again one by one
at successive reciprocations of the machine
until the full number with which the heel was
started had been reached, whereupon the con-
-tinuous rotary movement of the machine was
resumed and continued until the toe was
reached. Under the-novel mode of operation
embodied in my machine it is not necessary
to move any of the needles out of the path of
the cams preparatory to forming the heel nor
to throw them back into the path thereof.
The movement of the machine can be reversed
at any time and at any point and the ma-
chine be reciprocated back and forth through

“any desired portion of a revolution without
regardto the position of the needles. In this
manner by simply regulating the lengths of
the reciprocating. strokes of the machine,
gradually decreasing them from a half-revo-
lution, at which the heel is started, until the
point of the heel is reached and then gradu--
ally inereasing them to a balf-revolution
again, the complete heel may be formed
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without any attention whatever to the nee-

“dles themselves. Iaccomplish this resultand

give my machine this' capability and novel
mode of operation chiefly by the employment 55
of a shifting cam for depressing the needles

to form the stitches instead of the cams -
mounted in fixed position upon the cam-cyl-
inder heretofore used for that purpose. This
movable draft or stitch cam is -snitably 6o
mounted upon the cam cylinder and auto-
matieally shifted from .one position thereon

to another by simply reversing the movement

of the machine. In one position it standson
one side of the lifting-cam and in the other 63
upon its opposite side, so that it follows im-
mediately after said ecam when the latter is
moved in either direction and depresses the
needles which bave been elevated by the
lifting-cam to form the stitches. 70

So far as I am aware I am the first in the
art to produce a knitting-machine having the
capability and mode of operation referred to
in which the number of needles in operation
may be controlled and gradually decreased 75
and increased by the mere recxproeatlonq of
the machine; also the first to employ in a
knitting-machine a draft or stiteh cam of any
sort movably mounted upon the ecam-cylin-
der and arranged to be automatically shifted 8o
to opposite s1des of the lifting-eam by revers-
ing the movements of the machme Such
bemcr the case, it will be understood that my
invention is in no wise restricted to the con-
struction, arrangement, and specific mode of 85
operation shown in the drawings and herein-
after described, those. being merely illustra-
tions of one form in which my invention may
be embodied and by whieh it may be here
explained.

In said drawings, Figure 1 is an elevation
of so much of a knitting-machine as is nee-
essary to illustrate my invention, with the
yarn-carrier removed to show the slotsin the
cam-c¢ylinder which co-operate with the shift- g5
ing draft-cam, said cam appearing mainly in
dotted lines; Fig. 2, a vertical section ap-
proximately on the line 2 2 of Fig. 1, with
the yarn-carrier in place; Fig. 3,a develoned
elevation of the inner side of the portion of roo
the cam-cylinder shown in Fig. 1, with the
parts in the same position as in the latter
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figure; Fig. 4, a view corresponding to Fig. 3,
with the draft-cam shifted to its opposite po-
sition by a reverse movement of the machine;
Fig. 5, a detail perspective view of the shift-
ing eam, and Fig. 6 a detail view showing
the connection between the cam-cylinder and
driving-gear. ‘

The same letters of reference are used to
represent identical parts in all the drawings.

A is the needle-cylinder, fixed at its lower
end to the bed-plate B, around the ‘ciren-
lar opening in the latter, Fig. 2, and having
in its onter surface the vertical slots contain-
ing the needles C. Enecireling the upper end
of the needle-cylinder and firmly secured
thereto is the annular sinker-bed, consisting
of the ring or body portion D, by which it is
fastened to the needle-cylinder, and the pro-
jecting flange E around its upper edge, con-
taining the radial slots, in which fit and slide
the sinkers F ,which co-operate with the
Thesinkers
are operated by the usual cam-plate G, which
at the same time forms a covering-plate for
them and hasa depending flange fitting over
and secured to a ring H, which snugly fitsthe
periphery of the flange E and has an internal
annular flange bearing against the underside
of the flange E. The cam covering-plate G
and ring H thus forin a housing ineclosing the
outer endsof the sinkers and are free to turn
abont the sinker-bed. .

Secured to the under side of the body por-
tion D of the sinker-bed is a ring I, whose
periphery forms a projecting annular flange
about the lower edge of the part D. Seated
upon this flange is a ring I’, free to turn in-
dependeantly, but frictionally held from turn-

. ing by springs J interposed between its up-
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per side and the under side of the flange K,
said springs pressing it against itsseat. The
purpose of this friction-ring will bhe herein-
after explained.

Surrounding the needle-cylinder beneath
the rings I I’ is the cam-cylinder K, having a
flanged base fitting within the annular gear L

and resting upon the bed-plate B and having a.

ring formed upon its uader side, which fits
around a guide-ring formed upon the upper
side of said plate. The gear L also rests and
has its bearing upon the plate B and meshes
with a secoud gear M, Fig. 1, fast upon the
driving-shaft of the machine. (Not shown.)
A vertical post N, secured at its lower end
to the gear I, connects the latter with the
cam-plate &, which covers and operates the
sinkers, so said plate and the gear turn to-
gether. The gear is connected to the cam-
cylinder KX, with lost motion between them,
by a plate or lng O upon the base of the cam-
cylinder, projecting between two lugs P P
upon the upper side of the gear, Fig. 6. This
lost motion between the gear and cylinder
permits the gear,and consequently cam-plate
@, operating the sinkers, to move in advance
of the cam-cylinder when the movement of
the gear is reversed, so.that the sinkers may
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be properly operated by such reverse move-
ment, . :

The yarn-carrier Q is secured upon the
flanged base of Lthe cam-cylinder at the oppo-
site side of the machine from the post N,
Fig. 2.

Referring now to Figs. 3 and 4, R repre-
sents the lifting-cam, secured upon the inner
face of the cam-cylinder, by which the needles
are thrown upward to operative position op-
posite the yarn-carrier. Thiscam occupies a
position midway between the opposite ends
of the needle-rest S, upon which the heels of
the needies normally rest and which termi-
nates at its ends in the inclined surfaces or
cams T T at oppositesides of the cam R and
some distance removed therefrom. Now, in-
stead of the usual fixed draft or needle-de-
pressing cams at oppositesides of the lifting-
cam R, I employ my novel shifting cam,here-
tofore referred to. In the particular formn
shown in the drawings it consists of a trian-
gular plate U, Fig. 5, slightly curved in eross-
section to conform to the thin annular space
between the needle-eylinder and cam-cylin-
der, in which space it fits and moves, Figs, 2,
3,and 4. At itslower enditis provided with
an outwardly-projecting stud or pin V, pref-
erably covered by an antifriction-sleeve, and
near its apper end, about midway of its width,
with a second similar pin V’. These pins ex-
tend outwardly through slots in the cam-eyl-

-inder, Fig. 1, and co-operate therewith and

with a shifter at the outer side of the cam-
eylinder, by which means the cam U isshifted
from one position to another.

The two lower slots W W’ in the eam-cyl-
inder are located upon opposite sides of the

fixed lifting-cam R and incline upwardly to--

ward each other from the base of the eylinder
on lines approximately parallel with the op-
posite sides of said ecam. The upper ends of
the slots are connected by a short horizontal
slot X, which in the present instance commu-
nicates by a short vertieal slot Y with a larger
open space Z in the cam-cylinder and extend-
ing throungh its upperedge. Extending from
the opposite lower corners of this open space
Z are two slots A’ A% having approximately
the same inclination as the slots W W’ below
them. Theverticalslot Y, connecting theslot
X with the space Z,is provided merely for the
purpose of permitting the pin V on the cam
U to enter theslot X when the eam is slid into
place in assembling the parts and is not es-
sential to the operation of the machine, as
hereinafter deseribed; nor is it necessary that
the open space Z extend through the upper
edge of the cylinder.

When the cam U is in one of its operative
positions, its lower pin V rests in the lower
end of the slot W,as in Figs. 1 and 3, and its
upper pin V’ in the lower end of the slot A’,
and when in its opposite operative position its
pin V rests in the lower end of the slot W’
and its pin V”in the lower end of the slot A%
a3 in Fig. 4; but at all times its lower pin V,
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- seribed, Fig. 1.
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projecting outward through the slots in the
cam-cylinder, is confined in a vertical slot B’
on the lower end of a plate C’, secured at its
upper end to the frietion-ring I’ heretofore de-
At its upper end the slot B’
communicates with a wider open space D’,

formed in the upper part of said -plate, 111'

which space D’ the upper pin V’ of the cam
U plays when the cam is shifted from one po-
sition to another.

It is not essential that the space B’ commu-

nicate with the space D', except to admit the.

pin V to the former in assembling the parts;
nor is it essential that the slot B’ extend
through the lower edge of the plate.

The plate C’ constitutes a shifter for Shlft-
ing the cam U from one operative position to
another when the movement of the machine
is reversed, as may be now described.

In Figs. 1 and 3 the parts are in the posi-
tion they occupy when the cam- eylmder is
turning in the direction of the arrow in said
ﬁgures, while in Fig. 4 they are in the posi-
tion they oceupy when it is turning in the di-
rection of the arrow in the latter figure. If
the movement indicated in Figs. 1 and 3 be
reversed the cam-cylinder will tend to earry
the.cam Uin reverse direction with it; but the
cam will be held from bodily movement with
the eylinder by the engagement of its pin V
with one wall of the slot B’ in the plate C’,
this plate being frictionally held in fixed po-
sition by its connection with the ring I’ in
the manner heretofore described. Since,
therefore, the cam U cannot move with the
cylinder, but is free to move vertically, the
inclined walls of the slots W and A’, as they
bear against the pins V V’ of the cam U, will
force the cam upward until the pin V enters
the horizontalslot X, connecting the slots W
W', and the pin V’ enters the open space Z.
The cylinder is then free to move onward a
short distance independently of the cam U,
until the pin V enters the upper end of the

- slot W’ and the pin 'V’ contacts with the wall

of the space Z above the slot A% The cam
U will then be prassed forward by the cylin-
der, the walls of the slots in thelatter bearing
against both pins V and V', held from move-
ment with the cylinder by the confinement of
the pin V in the slot B’ in the plate C’, with
the result that the cam U will be drawn down-
ward by the slot W and its upper end be
tilted in the direction of movement of the eyl-

, inder until the pin V’ enters the slot A? and

the cam is finally brought to the position
shown in Fig. 4. Thexeupon the engagement
of the pins V V' with the lower. ends of the
slots W’ A? forms a positive unyielding con-
nection between the cylinder and cam, so
that the frietion which has held the plate ¢’
in fixed position will be overcome and the eyl-
inder will earry the cam and plate C’ forward
with it, with the parts in the position shown
in Fig. 4. Upon reversing the movement of
the cam-cylinder the cam U will be shifted

.rest S.

back to the position shown in Figs. 1 and 3,

as will be readily understood.

When the parts are in the position shown

in Figs. 1 and 3 it will be seen that the cam
U stands between the cam or incline T, at
one end of the needle-rest S, and the hftm g-
cam R, with one of its eddes overlying one
edge of the ecam R, thus founmo a narrow
passage for the heels of the needles from the
apex of the cam R downward beneath the
cam U and thence upward onto the needle-
"With the parts moving in the direc-
tion of the arrows in said figures the side of
the cam R adjacent- the incline T’ will ride

-under the heels of the needles to lift them to
-operative position opposite the yarn-carrier,

and as the cam R clears them they will be
engaged by the inclined edge of the cam U
and drawn downward through the narrow
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passage between the cam U and the cam R, .

until thelower end of the cam U has passed
over them, whereupon thecam T willride un-
der them and lift them onto the rest S again.
‘When the movement of the machine is re-
versed the cam U will be shifted to the oppo-
site side of the lifting-cam R, Fig. 4, so that,
as the parts then move in the direction in-
dicated by the arrow in the latter figure,
the side of the ecam R adjacent the inclined

end T of the'needle-rest will ride under the

heels of the needles and lift them, and assaid

‘cam clears them they will be engaged by the

cam U and forced downward beneath the
latter, and after they have cleared it they
will be lifted onto the needle-rest again by
the inclined end T’ of said rest. It will thus
be seen that when the parts are moved in
the direction of the arrow in Fig. 3 the
draft or needle-depressing cam follows im-
mediately behind the lifting-cam to depress
the lifted needles and form the stitches and
that as soon as the movement of the ma-
chine is reversed it is antomatically shifted
to the opposite side of the cam and immedi-
ately follows the latter in the reverse move-
ment to depress the lifted needles and form
the stitches during such reverse movement.
No setting of the needles, automatically or
otherwise, is necessary preparatory to revers-
ing the movement of the machine, which can
be reversed at any time and point, and the

length of the row of stitches knit upon the

work depends solely upon the length of the re-
eiprocating strokes given the machine. The
two draft or needle-depressing cams hereto-
fore employed upon opposite sides of the lift-
ing-cam, with their latches, tumblers, &e., and
all the devwes for automatically throwmw the
needles out of and into operation, are dis-
pensed with and the shifting cam U substi-
tuted for them.

It is not essential in my machine, any more
than in the usual circular machine, that the
part which carries the cams, and which is
called the “eam-cylinder,” should be a com-
plete eylinder. On-the contrary, it may con-
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sist simply of a greater or less segment of a

cylinder, in which case the needle-rest may
be dispensed with if desired, as is sometimes
done in machines of this class.

Having thus fully described my invention,
I claim—

1.Ina kmttmw machine, a shifting draft-

cam and means for automatlcally shlftmgr it
from one side of the lifting cam to the other
at reverse movements of the machine, for the
purpose deseribed.

2. In a knitting machine, a shifting draft-
cam novable upon the inner surface of the
cam-cylinder, in combination with means
upon the exterior of said eylinder for auto-

matically shifting it from one side of the lift-.

ing-cam to the other at reverse movements of
the machine, for the purpose described.

3. In a knitting machine, the combination,
with the cam-ceylinder provided with slots, of
the shifting draft-cam arranged upon the in-
ner side of the same and having pins project-
ing through said slots, and a shifter yieldingly
held in fixed position upon the exterior of the
cam-cylinder and co-operating with the pro-
jecting pins of the draft-cam to automatiecally
shift it to opposite sides of the lifting cam at
reverse movements of the machine, for the
purpose deseribed.

4, In a knitting machine, the combination,
with the cam-cylinder provided with slots, of
the shifting draft-cam arranged upon the in-
ner side of the same and having pins project-
ing through said slots, a friction ring sup-
ported upon the needle-cylinder, and a shifter
carried by said ring and co-operating with
the projecting pins of the draft-cam, for the
purpose deseribed.

5. In a knitting machine, a movable draft-
cam and provisions in virtue of which it is
caused to automatieally riseoutof the path of
the needle-heels when the machine is turned
in a direction to move it in advance of the
lifting cam, and to remain in its lower posi-
tion and depress the needles when the ma-
chine is turned in the direction to cause it to
follow the lifting cam. '

6. In a knitting machine, the combination,
with the lifting-cam, of a draft-ecam movable
relatively thereto .and means by which when
the lifting-cam is moved in advance of the
draft-cam the latter will operate to depress
the needles which have been elevated by the
lifting-cam, and when the movement is re-
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versed the draft-cam will yield and rise -to g

permit the needle-heels to pass under it and
over the lifting-cam.

7. A Lmttmrr machine having provisions
in virtue of Whlch the lenwtyhs of . recipro-
cating movements of the machine determine
the number of needles operating, whereby the
number of needles operating may be gradun-
ally decreased by decreasing the lengths of
the strokes, and inereased by increasing the
lengths of the strokes, substantially as de-
seribed.

8. Arotary andreversible knitting machine
having provisionsin virtue of which the num-
ber of needles operating during its reeip-
rocating movements is determined by the
lengths of the strokes of the machine, sub-
stantially as and for the purpose described.

9. In a knitting machine, the combination,

-with the slotted cam-cylinder, of the shifting

cam U having the pins V V' projecting
through the slots of the cylinder, and the
shifter- -plate C’ co-operating with said pins,
substantially as desecribed.

10. Ina knitting machine, the combination,
with the needle-cylinder A and the slotted
cam-cylinder K, of the cam-plate U movably
mounted between the two cylinders and hav-
ing the pins V V/ projeeting through the slots
in the cam-cylinder, the friction ring I’ sup-
ported on the needle-cylinder, and the shifter-
plate C’ earried by said ring and co-operating
with the pins V V’ of the eam-plate U, sub-
stantially as deseribed.

11. Ina knitting machine, the combination,
with the needle-cylinder A and the cam-cyl-
inder K having the inclined slots W W’ on
opposite sides of the lifting-cam and con-
nected at their upper ends by the slot X, and
the open space Z above the slot X with the
inclined slots A’ A? diverging from its lower
corners, of the cam-plate U interposed be-
tween the cylinders and having the pins V
V'’ co-operating with the slots in the cam-cyl-
inder, the friction ring I’ supported on the
needle- -cylinder, and the shifter-plate C’ hav-
ing the open space D’ and the slot B” co-op-
erating with .the pin V of the cam-plate U,
substantially as described.

EDISON E. RANDALIL.
Witnesses:
J. J. McKEE,
F. H. PAGELER.




