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UNITED STATES

PATENT OFFICE.

WARREN D. HUSE,

OF LACONIA, NEW HAMPSHIRE.

IMPROVEMENT IN KNITTING-MACHINES.

Specification formmg part of Letters Patent No. 220,924, dated Octoler 28, 184

; application filed

Aungust 1, 1878.

To all whom it may concern.:

Be it known that I, WARREN D. HUSE, of
Laconia, in the couutv of Belknap and bt‘tte
of New Hampshire, have invented an Im-
proved Knitting -Machine for knitting with
two or more colors of thread in various fig-

ures; and I do hereby declare that the follow-.

ingis a foll and exact description thereof, ref-
erence being had to the-accompanying draw-
ings, making part of this specification.

Figure 1 is:a side view of a circular knit-
ting-machine constructed and arranged for
knitting with two or more colors of yarn at
the same time for producing various figures;
Fig. 2, a top view of the same, and I‘10. 3a
view of a part detached.

Like letters designate couespondm
in all of the ﬁcrures

My knitting- mftchme is eonstrueted and ar-
ranged toknit with two.or more colors of thread
at the same time, bringing alternately one
color and then another most prominently into
view, and producing figures of various forms,
such as longitudinal, cross, spiral, and zigzag
stripes, checks, and diamond forms.

The drawings represent a circular knitting-
machine knitting with two sets of needles, one
set arranged in a cylinder, A, and the other
working at right angles thereto in radial
grooves of a dlsk, B. 'These and other ordi-
nary parts of such a knitting-machine, not be-
ing peculiar for my purpose, I do not specifi-
cally describe; but for the first part of my in-
vention, as represented in the drawings, the
followmg parts are added or specially ar-
ranged.

I employ two thread-guides, « b, as shown,
for two colors of thread. If more than two
colors of thread are to be used at the same
time, then a cerresponding number of thread-
guidesistobe employed; butthe machineisrep-
1esented as construeted forkmttm gwithsimply
two threads at the same time. These thread-
guides are to be in positions side by side, and
are to have such movements imparted to them
. that one thread-gunide shall at one time be
raised higher than the other, which act brings
one eolor prominently into "view in the knit
fabrie, and then, on reversing the positions of
the thread-guides, the other color of thread
being bronght prominently or principally into

parts

view in the fabrie, these effects depending on
the fact that when two threads are Lnit to-
getherin such a knitting-machine as described
the thread which lies highest when caught by
the needles comes to the front surface in the
knit fabric, and thus the alternation of the
positions of these thread-guides at various
times and in various positions of the machine
produces all the varieties of figures in the fab-
ric which I herein describe. The devices for
alternately bringing one and then the other
thread-guide, thus one above or below the
other-in various ways, constitute the subject-
matter of my invention and improvements in
the machine. )

The thread-guides are pivoted at ¢ to a suit-
able holder or carrier, d, secured to the revolv-
ing eylinder of the machine, and they havele-
ver-arms ¢ ¢ extending downward into posi-
tion to be shifted in their movements by a re-
volving double cam or two cams, C C, one
back of the other, the operative projections
f J thereof alternating in position, so that
whatever the position of the cams or double
cam one thread-guide will bear on one of them,
and will hold it in its Jowest position, and the
other thread-guide will bear between the cam
projections, and will be held in its highest po-
sition over the needles, and éach movement'

_of the cams on the axis thereof alternates the

positions of the two thread-guides. Springs.
¢ g hold the lever-arms of the thread-guides
to the cams.

To produce the shifting movements of the

cams C O, a disk, D, is formed therewith, or
attached theleto, s0 as to turn with them, and
on the periphery of the disk are projections %
h, equal in number to that of all the projec-
tions f f on both cams.

As the disk and cams are carried by the re-

volving eylinder of the knitting-machine, fixed
pins or stops are arranged in or brought into
the pathway of the dlsL one plo_]ectlon h of
which after another strikes the same, and is
thereby caused to turn the disk part of a rev-
olution equal to the angular distance of one
projection b from fmobhel in order.

The arrangement and operation of the pins
or stops for producing the movement of this
disk and the cams to knit the various figures
and styles herein set forth will now be speci-
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fied. First,for kuitting longitudinal stripes on
goods, a set of fixed pins or stops, i i, is ar-
ranged around the entire circle, under the
pathway of the disk, as many as there are to be
stripes on the goodsknit, and equidistantapart
if the stripes are to be of uniform width, but
at unequal distanees, as required, if the stripes
are to be unequal in width. These stops re-
quire no movement, since, as the knitting-cyl-
inder revolves, a pin, 2, on the disk D, one af-
ter another, strikes the stops in sucecession and
changes the color of the knitting each time,
consequently as many times in each round of
knitting as there are stops around the circle.
These stops or pins may be arranged in any
fixed part of the knitting-machine and be re-
movable, to change their positions, or to re-
place them with other stops.  As represented
in the drawings, they are arranged in holes in
a movablering, E, which rests on the knitting-
machine, outside of and around the revolving
needle-cylinder, and which may be stationary or
have some movement given to it, but of course
is to be stationary when knitting straight lon-
gitudinal stripes, as just set forth. Bat by
giving a variety of movements to the ring
while knitting the figuring of the goods may
be variously changed.

The mechanism which I employ to commu-
nicate the desired movements to the ring is
substantially as follows: The mechanism is
mounted on a flange or part, G, of the frame
of the machine, projecting downward from the
main body thereof at one side. Tirst, a cog-
wheel, H, gears into the main gear-wheel at-
tached to the revolving needle-cylinder, and
transmits, through gears j &, a revolving mo-
tion therefrom to an eccentric disk or cam, 1,
the diameters of the several gear-wheels being
such as to produce the requisite speed of the
eccentric, which generally, as shown in the
drawings, is to be at the same rate asthe nee-
dle-cylinder. The eccentric 1 acts upon an
arm or wiper, J, pivoted at u, and attached to
or connected with a pawl-lever, K, which ear-
ries a pawl, [, and is counterweighted at the
opposite end, or otherwise arranged to hold
the wiper turning therewith always in con-
tact with the eccentric 1.

The pawllengages with the teeth or notches
of a ratchet-wheel, L, by which the various
movements of the ring E are effected, and
which turns intermittently, but constantly, to
the extent of one notch or tooth at its periph-
ery at each revolution of the needle-cylinder,
and, consequently, at each round of stitches
knit by the machine.

The precise figure of the goods knit is de-
termined by a cam, M, attachableto theratchet-
wheel L or its shaft, so as to turn therewith,
this cam acting on the lower end of a vibra-
tory lever, N, pivoted at m to the frame, and
connected at its upper end by a link, O, or its
equivalent, with the ring E. Different forms
of the cam M are secured at different times to
the ratchet-wheel or disk, according to the

particular pattern or style of goods required.

One or two styles will here be specified to
illustrate” the mode of producing various fig-
ures and patterns with the machine. Thering
13, having the pins or stops ¢ ¢ therein,as many
as desired for stripes, as before specified,
when it is desired to make zigzag stripes, a
reciprocating movement is ecommunicated to
the said ring on its axis, first forward to meet
the motion of the needle-cylinder, and then
backward, the extent of this reciprocating
movement determining the extent or width of
the zigzag figures. Thismovement of the ring
K is produced by the cam M acting on the vi-
brating lever N and conunecting-rod O. The

form ot the cam M determines the extent of .

its action on the said lever. This zigzagging
may be regular by having all the projections
of the cam M alike and equidistant, or varied
by otherwise forming the cam.

Again, for producing checks or plaids, a sim-
ilar forward-and-backward movement of the
ring E may be produced, of the desired extent
for the width of checks reguired, by a suffi-
ciently abrapt cam, M, to move the ring the
whole width at once, or by giving greater lever-
age motion to the upper end of the lever N,
then leaving the cam inoperative for the requi-
site number of rounds of stitches till the proper
dimensions of the checks in the longitudinal
direction are obtained, and then having the
cam at once bring the ring back to its first
position.

For producing spiral stripes on the goods,
instead of connecting the lever N with the
ring E by the connecting-rod O, a pawl is to
be mounted on the upper end of the lever to
take into ratchet-teeth on the ring. This pro-
duces a continual forward moevement and no
backward movement of the ring.

To produce stripes around the goods, in.
stead of a cam-and-lever connection between
theratchet-wheel L and ring B, lifting cam pro-

Jjections P are cmployed on the ratchet-wheel,

operating on a horizontal vibratory lever, Q,
pivoted at n to the frame of the machine, and
formed substantially as shown ; and a rod, R,
extends from the movable end of this lever ap-
ward through a stationary part of the ma-
chine as a guide, and projeets high enough
through the ring E, if in place, to be struck
by the projections on the disk D, when the le-
ver  is held raised by the cam beneath, at
each revolution of the needle-eylinder, but to
be below it out of reach of the disk projec-
tions when the lever drops from the cam pro-

Jjections . The arrangement of the projec-

tions I’ P, however, is such that each holds
the rod R up only loug enough for knitting
one round . of stitches, the movement of the
ratchet-wheel one notch again throwing the
lever Q therefrom.

The width of each stripe is determined by
the distances between the successive projec-
tions I’ I’, and if the stripes are to be of equal
width the distances are all equal; but if the
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stripes are designed tobe unequal in width the
distances between the successive cams are to
be correspondingly unequal.

The cams > P, lever Q, and rod R may also
be arranged to knit cheeks or plaids by rais-
ing the rod R at the proper time to turn the
cam-wheel one movement, then dropping it
out of the way for a certain number of rounds
till the required size of plaid is produced,
then raising it agaih for one round.

. In some cases, particularly when the pattern
is complicated, or the length of the articles
comparatively great, instead of cams on the
ratchet-wheel I, T mount a Jacquard chain
thereon, which is construeted to operate or con-
trol the movements of the ring G or rod R.

As the mode of operation of the Jacquard
chain or cords is well understood, I need not
deseribe it here, the principle of its actionbe-
ing the same in all cases.

‘What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination of theeam-cylinder with
the disk D, having projections % b thereon,
the cams C O turning with the said disk, and
stops ¢ ¢ on a stationary part of the machine,
substantially as and for the purpose herein
specified.

2. Incombination with the cam-cylinder, the
intermittently-revolving cam-disk D and pins
or stops 4 4, capable of arrangement or adjust-
ment in the pathway of the disk’s movement,
substantially as and for the purpose herein
specified.

3. In combination with the disk revolving
with the cam-cylinder, a movable ring, B, ar-
ranged beneath the pathway of the said disk,
and bearing-stops ¢ ¢ to act upon the disk, sub-
stantially as and for the purpose herein speci-
fied.

4, In combination with the movable stop-
bearing ring E and ratchet-wheel L, a cam or
cams, M, on the said regularly-moving ratchet-
wheel and the connecting-lever N and rod O,
substantially as and for the purpose herein
specified.

" 5. The ratchet-wheel L, provided with the
cam projections P P, in combination with the
lever Q, stop-rod R, and cam-disk D, substan-
tially as and for the purpose herein specified.

WARREN D. HUSE.
Witnesses: ’

‘W. L. MILCHER,
A. G. HuLL.




