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To all whomv it may concer:

Be it known that I, JAMES II. HHINCHLIFFE,
of Laconia, in the county of Belknap and
State of New Iampshire, have invented cer-
tain new and useful Improvements in Circu-
lar-Knitting Machines, of which the follow-

~ ing is a specification.
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. My improvements are particularly applica-
ble to cireular-knitting machines employing
reciprocating needles. '.
The invention consists of improvementsin
circular-knitting machines,whereby a “ thick-
ening - thread,” so called, is readily intro-
duced into the fabric at desired points and
for the desired distance around the web; also
of improved means for controlling the USSR
tion of the meedles, so that a ribbed top or
cuff can readily be run thereon. |
Reference is to be had to the annexed draw-

ings and to the letters and figures of reference

marked thereon, forming a part of thisspeci-

fication, the same letters, figures, and signs
designating the same parts or features,as the
case may be, wherever they occur. |

Of the said drawings, Figure 1is aside ele-
vation of a knitting-machine head embody-
ing my invention. Tig. 2 isa detail 1n per-
spective hereinafter more fully referred to.
Figs. 3,4,5,6,and 7 are diagrams of the yarn-
ouide and portions of the needles and nee-
dle-cylinders, showing the various positions
to which the needles may be moved with re-
spect to the yarn-guide and needle-cylinder
in carrying out the objects of my invention.
Figs. 8,9,10,11,and 12 are diagrams of a por-
tion of theinterior of the cam-cylinder,show-
ing the cams positionedto accord with the po-
sition of the needles shown, respectively, in
Figs. 8, 4, 5, 6, and 7. Iigs. 13 and 14 show

broken side elevations of the different struct- !

ares of the needles employed in the inven-
tion. Fig. 15is a side view of the yarn-guide,
its support, and a portion of the cam-cylin-
der.

In the drawings, @ designates the needle-
cylinder provided on its lower end with bevel
cear-teeth D, which may be engaged by the
teeth of a bevel-gear in order to rotate the
cylinder.

¢ designates the needles, which may be of
the kind known as “latech-needles,” and which

{

| ployed to act upontheheels’ of needles ¢? to’

are adapted to be reciprocated in grooves

| formed in the cylinder a.

d designates the cam-cylinder provided
with means, as hereinafter described, for op-
erating the needles and maintaining the same
in desired position. | .

¢ designates the yarn-guide, and f the push-
back, which may be employed when the knit-
ted product is drawn upward, no such device
being required when the work is drawn down
through an opening in the center of the cyl-
inder a. | |

In the present example the needle-cylinder

is supposed to be revoluble, while the cam-

cylinder is maintained in stationary position,
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though it will appear obvious to knitting ar-

tisans that the cam -cylinder may be made
revoluble and the needle-cylinder heldstation-
ary. The views of the needle-cylinder on
Sheet 2 and of the cam-cylinder on Sheet o
are supposed to be taken from the interior of
the same. ' o

In carrying out my invention I employ two
sets of needles, each needle having two heels
on its shank, the upper heels in both sets
being in the same horizontal plane, while the
lower heel of one set is formed at a higher
point than the same heel in the other set.
For the sake of convenience I willrefer to the
set of needles constructed as shown in Fig.
13 as “needles ¢*” and the setconstructed as
represented in Fig. 14, as “needles ¢,
Needles ¢* may be supposed to occupy the
arooves of the needle-cylinder one half way
around the same, and the setc®the remaining
half of the grooves in the said cylinder.
Three paths or grooves g ¢ are formed 1n
the eam-cylinder, in which the heels of the
needles travel when beyond the reach of the
reciprocating cams. The path g receives the
upper heels 7 of both sets of needles, the path
T, the lower heels & of set ¢ and the path
the lower heels of set ¢®. The needle-actu-
ating cams of the cam-cylinder operate upon
the lower heels of the needles to raise the
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same and upon the upper heels to depress

them. A single cam m is employed to draw
down or depress the needles, whilecam n1sem-

raise the said needles, and cam ois constructed
to act upon heels [ of needles ¢* to raise the
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latter. All of the said cams are acjustable | be cast thereon.

vertically, so that the needles may be drawn
down and raised to a greater or less extent,
the construction and arrangement of the cams
being such that both sets of needles, when

depressed at all, will be depressed to the

same extent, while the needle-raising cams n
0 may be so adjusted as to raise both sets of
needles to the same extent, or 30 as to raise
either set to a greater height than the other.

The yarn-guide eis provided with two yarn- |

guiding eyes p ¢, one above the other.

Through the upper guide-cye  is passed the |

thickening-yarn 7, while the regular knittin Q-
yarn s 18 passed through the lower guide-eye
Pp-  When the needles or any portion of them

are raised high enough to cateh the varn

from the upper yarn-guide g, such needles
will cateh both yarns and knitthem into the
web; but when the needles are raised high
enough only to catch the yarn sthey will fail
to take the yarn » and but a single yarn (the
yarn s) will be knit into the fabric. A ring¢
is arranged ontheoutsideof the cam-cylinder
¢ in such manner as to be revolved thereon
by means of the handle % or other suitable
device. The said ring?isprovided with eam-

slots v w @, as is best seen in Fig. 1. A pin

extends through cam-slot » and throuch a
vertical slot z in the cam-cylinder d, and is
connected with needle-depressing cam m. A
pin ¢’ extends through ecam -slot w and
through a vertical slot {not shown) in the

cally-movable slide b/, to which is attached
the needle-raising cam n. A pin ¢’ extends
through cam-slot  and through vertical slots

d’ inthe cam-cylinder and slide »’ and is se- |

cured to the needle-raising cam o.

¢’ is a spring-lateh attached at one end to |

the upper edge of the cam-cylinder and
adapted at its other end to engage notches
formed in the upper edge of the ring £, as is
shown Iin Ifig. 2, vertical lines numbered from
1to6,1inclusive,being represented in the figure
last mentioned as intersecting the said
notches.

1o explain the operation of my Imvention,
let it be supposed that it is desired to knit a

web suited tothe production of g shaped long- | tersected by the line 6 the needle-operating

leg stocking with a thickening-yarn knit in

the front of the web at the knee-point and a
like yarn knit into the rear of the web atthe

heel-point and that it is desired to have 1 ' upon the revolution of the needle-cylinder of

- raising needles ¢* high enough to catch both
- yarns r and s, (see Fig. 5,) while needles ¢?

ribbed top on such web. With this purpose
the ring ¢ will be moved in a direction con-
trary to that indicated by the arrow in Fig,
1 as far as the lengths of the siots in which

the pins 7 o’ ¢’ operate will permit, which
will bring sald ping to the ends of the sajid
slots, as is represented in Fig. 1, cause the .

latch ¢’ to engage the noteh in the ring 7, in-
tersected by line 1, and raise cam m and de-
press cams 71 0, as indicated in Fig. 8, the ef-
feet of which will be upon the revolution of

the needle-cylinder to raise all of the needles, :
top may |

as shown in Fig. 3, so that a ribbed
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By moving the cam-ring {
so that the lateh will engage the notch inter-
sected by the line 2 the cam-slots v 1w will
act upon the pins i o’ ¢’ in a way that will
be understood by an inspection of the form
of the said slots, so as to raise cams n o and
depress cam m, bringing the said cams to the
position represented in [ig. 9, the effect of
which will be upon the revolution of the nee-
dle-cylinder to raise all of the needles to uni-
torm height and high enough only to cateh

| the regular yarn sand depress the same, 80 as
to form a long stitch, as is shown in Fig. 4,

thus knitting the portion of the web which is
to extend above the knee. By moving the
ring ¢ in the same direction as before, s0
that the latch ¢’ will engage the notch inter-
sected by the line 3, the cam o will be raised
to the position in which it is represented in
IFig. 10, the other cams remaining in position,
as before, so that upon the revolution of the
needle-cylinder the needles ¢’ which are sup-
posed to occupy the grooves in the needle-
cylinder one-half way around the same, will

' be raised high enough to catch the yarn », as

i
i

?

- well as the yarn s, and so knit both of the

sald yarns into the web as faras the said nee-

dles extend, the necdles c?occupying the other
| half of the number of grooves in the needle-

cylinder being raised by the cam 7 high
enough only to catch the yarn s. In thisop-
eration the varn » will float on the back of

'~ the fabric formed by the needles ¢ while it

cam-cylinder, and is connected with the verti- - will be knit into the web formed by the nee-

dles %, Ifig. 5. By now moving the ring ¢ so
that the lateh will engage the notch inter-
sected by the line 4, the cam o will be de-

‘pressed to the position shown in Fig. 9. and

knitting may be performed as when the lateh

engaged the noteh intersected by the line
2. By again moving the ring ¢ so that the

latch 27 will engage the notch intersected

by the line 5 cam m will be slightly raised,
(see I'ig. 11,) so as not to depress the needles
to the extent that they were before drawn
down, (see Tig. 6,) the effect of which will
be to produce a web with a shorter or closer
stiteh than before. By again moving the ring
» so that the latch will engage the notch in-

cams will remain in the position last described,

- excepting cam n, which will be raised to the

position represented in Fig.12, with the effect

will be raised high enough only to catch the
latter yarn, thus knitting the thickening-yarn
into the tubular web on the side opposite to
that in which it was knit when the latch was
in the noteh intersected by the line 3. The

ring ¢ may now be moved back, so that the
latch ¢’ will engage the notch intersected by

the line 5, which will bring the needle-oper-
ating cams to the position shown in Fig. 11,

and further knitting may be

. performed under
this condition of the parts. |
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From the deseription thus given it will be
seen that a tubular web suited to the manu-
facture of a stocking, as before explained,
may be produced, the shorter stitches form-
ing a web of less diameter than the longer,
the web of greater diameter being designed
for the upper-leg portion of the stocking and
that of less diameter being suited to the ankle
and foot portions and the thickening-yarn be-
ing knit in at the knee and heel points.

Changes may be made in the form and ar-
rangement of parts of the contrivance with-
out departing from the nature and spirit ot
the invention.

I claim—

1. In eombination, the needle-cylinder and
its needles, the latter comprising two oppos-
ing sets ¢* ¢ means for guiding two yarns to
the needles at different points, the cam-cylin-
der d, having an adjustable cam 7 for actu-
ating the needles of the set ¢* to take one or
both yarns at one operation, adjustable cam
o for actuating the needles of the set ¢’ to take
one or both yarns at one operation, a eam for
depressing the needles, and means for adjust-

ing eams n and o, substantially as described.

9. In combination, the needle-cylinder and
its needles, the latter comprising two oppos-
ing sets ¢? ¢%, means for guiding two yarns 1o
the needles at different points, the cam-cylin-
der d, having an adjustable cam 2 for actu-
ating the needles of the set ¢* to take one or
both yarns at the same operation, adjustable

cam o for actuating the needles of the set ¢ |

to take one or both of said yarns at the same
operation, an adjustable cam m for depress-
ing the needles, and means for adjusting said
cams, substantially as described.

3. In combination,the needle-cylinder and
needles, the latter comprising two sets, the
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shank of each needle being provided with two

| heels, the upper of which are all in the same

plane, while the lower heels of the two sets
are in two different planes, and a cam-cylin-
der provided with three cam-paths, a needle-
depressing cam in the upper cam-path and a
needle-raising cam in each of the other of said
paths, substantially as described.

4, The combination, with the needle-cylin-
der and needles, the latter comprising two
sets, the shank of each needle in each set be-
ing provided with two heels, the upper heels
in each set being in the same plane and the
lower heels of one set being at a lower plane
than the lower heels of the other set, of a cam-
cylinder provided with three cam-paths, an
adjustablencedle-depressing cam inthe upper

cam-path, and a needle-raising cam 1in each

of the other cam-paths, as set forth.
~ Intestimonywhereof I have signed myname
to this specification, in the presence of two
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subseribing witnesses, this 5th day of March,

A. D. 1890. -

FAMES H. TINCHLIFFE.

Witnesges: -
EDGAR . REEVES
JouN W. ASHMAN,




	Drawings
	Front Page
	Specification
	Claims

