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UNITED STATES

PATENT OFFICE,

DWIGHT P. MILLS, OF NAUGATUCK, CONNECTICUT.

CIRCULAR-KNITTING MACHINE.

SPECIFICATION forming part of Letters Patent No, 433,132, dated July 29, 1890,
Application filed February 28, 1889, Serial No, 301,578, (No model,)

To all whom it may concermn:

Be it known that I, DwiGcHT P. MILLS, a
citizen of the United States, residing at Nau-
gatuck,in thecounty of New Haven and State

of Connecticut, have invented certain new.

and useful Improvements in Circular-Knit-
ting Machines, of which the following is a
specification.

My invention relates to improvements in
circular-knitting machines; and the objects
of my invention are to provide a new and ef-
ficient means for automatically changing the
length of the loops or stitches in various sec-
tions of the fabric, and also to provide means
for knitting a dividing line or mark between
such sections.

In the accompanying drawings, Figure 1 is
a plan view of my knitting-machine. Fig. 2
is a side elevation of the main portions there-
of. Fig. 3 is a vertical section of the main
portions on the line x x of Fig. 1. Fig. 4isa
vertical section of the cam-cylinder, the plane
of section being at right angles to the line «
« of Fig. 1. Fig. 5 is a verticalsection of the
cam-plate and cams for the horizontal nee-
dles, the plane of section being indicated by
the line ¢ y of Fig. 6, and I'ig. 6 is a horizon-
tal section thercof on a line just above the
slideand cams, the periphery of the cam-plate
being indicated by the broken circle.

The machine which I have selected to illus-
trate my improvements is one which has a
series of vertical needles operated in aneedle-
cylinder in connection with a series of ra-
dially-moving horizontal needles for produc-
ing a ribbed fabric, which machines are well
known and do not require a detail descrip-
tion. The needles are not illustrated in Fig.
1, and only a portion of them are indicated
in Fig. 2.

A designates the bed of the machine, upon
which the cam-cylinder B is formed or
mounted, within which cam-cylinder the nee-
dle-cylinder C and vertical needles « are
mounted, said cylinder carrying witlr it the
head D, Fig. 3, for revolving the horizontal
needles 0, all in the ordinary manner. The
cam 7, Figs. 3 and 4, of the cam-cylinder
which depresses the vertical needles, is ad-
justable up and down, and is acted upon by
the inner ends of the levers 8, which inner
ends engage said cams by entering holes

therein. These levers are pivoted to sta-
tionary studs 9 upon the bed A, which pivots
serve as their fulera.
these levers are provided with adjusting-
serews 10, passing through said levers with
their lower ends in position to engage the
cams 11 on the cam-ring 12. Each cam has
an incline or bevel at its nose or forward end
for engaging the ends of said screws and
raising those ends of the levers 8, which in-
cline is followed By a flat supporting-face on
which the ends of said serews rest when fully

elevated, as shown most clearly at the right 65

in Fig. 2. 1 prefer to provide each of said
screws with a set-nut 13, to secure them in
their adjusted position. The cam-ring isalso
provided with the adjusting-screws 42,which
act as stops to limit the upward movement of
the cams 7. This cam-ring is rabeted at its
inner edge, so that it rests upon and is cen-
tered by the circular outer edge of the bed
A, as shown in Fig. 3.

Mounted on the framing in rigid bearings
is a vertieal rock-shaft 14, carrying a rigid
arm 15, which lies in a recess in the cam-ring,
of any proper form—as, for instance, that
formed by the vertically-projecting pins 16 16
on said cam-ring—whereby a rocking motion
of the shaft 14 will give a partial revolution
to the cam-ring 12, so as to throw its' cams
under or out from under the ends of the ad-
justing-screws 10 of the the cam-operating
levers 8.
with an arm 17, whose outer-end is connected,
preferably, by a bolt-and-slot connection with
the link or pitinan 18, the opposite end of said~
pitman being connected to the upper arm-6f

the angle-lever 19, which lever is pivoted to go

the frame of the machine, as at 20, Figs. 1 and
2, the lower short arm of said angle-lever rest-
ing immediately over the pulley and shaft 21,
that carries the pattern-chain 22. A spring
23 has one end ‘bearing upon the upper arm
of said angle-lever whileitsotherend isseated
in the frame of the machine, givingsaid spring
a constant tendency to force the lower short
arm ofsaid angle-lever down upon the pattern-
chain. The shaft 21isoperated intermittently
by means of a lever 24, carrying a pawl 25,
whieh acts upon the ratchet-wheel 26, for each
reciprocation of said lever. The lever 24 is

operated in one direction by the spring 27,
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Fig. 2, and in the opposite direction by the
cam 28, which cam.rotates with the needle-
cylinder and gives one stroke to said lever for
every revolution of said cylinder.

E designates the cam-plate for the horizon-
tal needles, said platehavingonits under side

.the middle cam 29, which pushes the needles

outwardly, and the two cams 30 and 31 for
drawing the needlesinwardly. I alsoprovide
this cam-plate with a cam-slide 32, to which
one end of the cam 31 is connected, said cam
31 being pivoted to the cam-plate at 33, so that
it may be moved out or in to bring it into the
position shown for drawing in the needles, or
so that it maybeswungoutwardly far enough
not to draw in the needles. The cam 30 is
stationarily affixed in place. The cam-slide 32
is connected to a pitman 34, the opposite end
of said pitman being connected to the upper
arm of the angle-lever 35, the lower arm of
said angle-lever lying immediately over the

. pattern-chain shaft and by the side of the
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lever 19, before described, both angle-levers
being pivoted to the same shaft. This lever
is also held toward the pattern-chain by a
spring 36, the same as the lever 19 is-so held
by the spring 23. The backward movement
of the lever 35 under the influence of the
spring 36 is regulated by means of the adjust-
ing-screw 87 in the cam-plate E, the end of
which adjusting-screw strikes against the
serew 38 that connects the pitman 34 with the
cam-slide 32.

Prior machines have heretofore been pro-
vided with pattern-chains operated by the
means herein shown and described, and with
spring-pressed angle-levers for operating va-
rious parts of the machine, and in some in-
stances such levers have been employed for
operating a cam-slide to move both of the
cams under the cam-plate E, that draw the
horizontal needles inwardly, and therefore I
do not claim these parts of themselves.

I employ only one pattern-chain for oper-
ating both of thé angle-levers 19 and 35, and
I provide said chain with a series of narrow
links, as shown at the right-hand side of the
shaft 21 in Fig. 2, and with a series of higher
or broad links 39. (Shown at the left-hand
side of the shaft 21 in Fig. 2.) Talso provide
the first one of the broad or high links 39
with a side cam 40, Figs. 1 and 2, which cam
projects far enough to one side to engage the
roller in the lower angle-arm of the lever 35.
Upon the shaft 21, at a point immediately
under the roller of the angle-lever 35, is a
wheel to limit the backward movement of
said lever under the influence of the spring
36. This wheel, as illustrated, has its periph-
ery formed of a piece of a chain; butits func-
tion is the same as an ordinary plain pulley.
‘When the machine is at work, with the nar-
row links passing over the shaft 21, thespring
23 holds the angle-lever 19 and connected
parts in such a position that the cams 11 are
carried under the ends of the adjusting-
scrows 10 of the cam-operating levers 8, the

inclines of the cams passing said screws, so
that they rest on the flat supporting-faces at
the top of said incline to hold up said levers
8, thereby holding the cams 7 of the cam-cyl-
inder B in their most depressed position, so
as to draw the vertical needles downward
and produce a loose fabrie with long stitches
for certain portions of the garment. When
the broad or high links of the pattern-chain
engage the roller of the angle-lever 19, said
lever and connecting-link 18 will be operated
to move the rock-shaft 14, and through its
arm 15 partially rotate the cam-ring 12, so as
to throw the cams 11 wholly out from under
the screws 10 of the cam-adjusting levers 8,
thereby permitting the cams 7 to be elevated,
whereby the vertical needles willnotbe drawn
down so far,and consequently a shorterstitch
with a firmer fabric will be produced. Inad-
dition to the tension of the yarn, the springs
41 will operate to elevate said cam-operating
levers and cams. The adjusting screws 42
may be turned, so as to stop the rise of the
cams 7 at any desired elevation, while the ad-
justing-serews 10 may be changed in position,
so that said levers will depress the cams 7 a
greater or less distance, as may be desired.
In order to make a dividing-mark and give
the appearance of a seam between the sec-
tions of short and long stitches the side cam
40 on the first one of the broad or high links

39 acts upon the roller of the short arm of le-

ver 35, thereby pushing the link 34 and cam-
slide 32 in a direction to throw the cam 31
outwardly, whereby the horizontal needles
will not be drawn inwardly during one course
and consequently will not knit, thereby form-
ing a course of what is known as the “royal-
ribbed”fabric tomakeadividing-line between
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the two sections—as, for instance, between

the body of a sleeve and its cuff. After the
side cam 40 has passed from under the roller
of the angle-lever 35, the machine will knit
the regular ribbed fabric the same as when
the narrow links are passing under the le-
vers, excepting that the broad and high links
act to produce a firm and close fabric with
short stitches, and the narrow links produce
a looser fabric with longer stitches. Asillus-
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trated, there are only two cams 7 and two op-

erating-levers, but it is evident that these
may be increased in number as may be de-
sired, and all of them be operated simulta-
neously by the one cam-ring 12. '

By making the cams 11 each with an in-
clined face and a flat face at the top of said
incline, the machine is particularly adapted
to have the cam-ring 12 moved automatically,
as it does mnot have to be stopped with great
nicety at any particular point so long as it
moves far enough to bring the flat faces un-
der the ends of the screws. It also enables
me to raise the lower ends of the serews 10
of the levers 8 to a certain point and to vary
the throw of the needle-cams 7 by adjusting
devices intermediate said flat faces and nee-
dle-cams,. :
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I am aware that the application of George
E. Nye for an improvement in knitting-ma-
chines, filed January 9, 1889, shows in com-
bination a series of levers, needle-actuating
cams mounted on the inner ends of the le-
vers, and a hand-operated adjusting-ring
common to theseries of levers, the outer ends
of said leversresting upon the inclines of said
common ring, and I hereby disclaim the said
combination. .

I claim as my invention—

1. In a circular-knitting machine, the com-
bination of the cam-cylinderhaving the mov-
able cams 7, the cam-operating levers 8, cam-
ring 12, having eams 11, a pattern operated
by the machine, and operating devices inter-
mediate said pattern and cam-ring for oper-
ating said cam-ring, substantially as de-
seribed, and for the purpose specified.

2. In a circular-knitting machine, the com-
bination of the eam-eylinder having the mov-
able cams 7, the cam-operating levers 8, cam-

ring 12, having cams 11, a pattern, the rock-

shaft 14, and connecting mechanism between
said pattern and rock-shaft, the latter having
one arm connected with said cam-ring, and
another arm connected with the pattern-con-
trolled mechanism, substantially as described,
and for the purpose specified.

3. In a cireular-knitting machine,the com-
bination of the cam-cylinder having cams 7,
the cam-operating levers 8, having the ad-
justing-serews 10 at their outer ends, the cams
11, for acting on the ends of said screws, and
mechanism for operating said eams, substan-
tially as described, and for the pnrpose speci-
fied.

4. In a circular-knitting machine, the com-
bination of the cam-cylinder having cams 7,
the cam-operating levers 8, connected there-
with, mechanism for operating said levers,
and the adjustable stop-serews 41, for limit-
ing the upward movement of said levers and
cams, substantially as specified.

5. In a cireular-knitting machine, the cam-
cylinder having the cams 7, a pattern-chain,

and connecting mechanism for automatically
controlling said cams, the cam 31, for pro-
ducing the inward movement of the horizon-
tal needles, the side cam 40 on said pattern-
chain, and the angle-lever 35, one arm of
which is engaged by said cam 40, and the
other arm of which is connected to said nee-
dle-cam 31, substantially as deseribed, and
for the purpose specified.

6. In a circular-knitting machine, the cam-
plate E for the horizontal needles, having a
fixed eam 30 and a movable cam 31, for pro-
ducing the inward movement of said horizon-
tal needles, the angle-lever 35, connecting
mechanism for said lever and movable cam,
and a pattern-chain having a single cam 40,
for imparting a short stroke to said lever for
moving said cam 31 cutwardly and letting it
back to change the stitch for a single course,
substantially as specified.

7. In a circular-knitting machine, the com-
bination of the vertical and horizontal nee-
dles, the cam-cylinder, the cams 7, for moving
said vertical needles, the cam 31, for control-
ling the inward movement of said horizontal
needles, a pattern-chain having a connected
series of narrow links, a connected series of
broad links, and a side cam 40 at the junction
of said two series,and connecting devices be-
tween said pattern and respective needle-
cams, substantially as described, and for the
purpose specified.

& In a circular-knitting machine,the com-
bination of the cam-cylinder having the nee-
dle-actuating cams, a series of cam-operating
levers, a cam-ring 12, common to said series
of levers, and the cams 11, mounted on said
cam-ring 12, and having at the top of the in-
cline of each cam 11 aflat supporting-face,sub-
stantially as described, and for the purpose
specified. :

DWIGHT P. MILLS.
Witnesses:
GEO0. G. CROGG, -
J. &, ROLLINSON.
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