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To all whom it ma I/ CONCEriL:

Be it known that we, WILLIAM I. PEPPER
and ALBERT T'. L. Davis, of Lake Village, in

the county of Belknap and State of New
Hampshire, have invented certain Improve-
ments in Circular-IKnitting Machines; and we
do hereby declare that the following is a full
and exact description thereof, reference be-
ing had to the accompanying drawings, mak-
ing part of this specification.

Our improvements relate to circular-knit-

ting machines having both eylinder and dial
needles for knitting ribbed work; and the 1m-
provements consist in appliances or combi-
nations of mechanism, substantially as here-
inafter set forth, and pointed outin the claims,
whereby goods may be knit in various pat-
terns by combining or alternating simple
ribbed work with “ tuck-stitch ” rib~-work, and
either with one color of yarn or with a com-
‘erent-colored yarns, all auto-
matically controlled by a p.:l,ttem. chain or
equivalent pattern mechanism.

In the accompanying drawings, Figure 1

represents a top view of the cap, yoke, and

portion of the dial-needles of a knifting-ma-

chine provided with our improvements as ap-
plied to a machine knitting with a single
thread; Kig. 2, an under side view of the cap
with its cams and parts of the yoke of the ma-
chine with the improvements applied thereto;

- Fig. 3, aview of one of the cam-rings in place

in the cap for moving the drawing-in cam of
the machine as applied in fhese improve-

ments; ¥ig. 4, a front view of a knitting-ma- .

chine provided with the cap and appliances
shown in the above-mentioned figures, and
provided with a pattern mechanism for con-
trolling the movements of the said appliances;
Fig. D, & side view of the machine; J'ig. 6, a
top view of the cap of a knitting 1]1:51,0111110
having two feeds for knitting with ‘mo colors
of yarn at the same time, and provided with
the same appliances as in the single-feed ma-

chine shown 1n the above-m ent‘ion'ed figures;

Fig. 7, an under side view of the same; Kig.

8, & pmtml side view and paxrt central v ertical

section of the cap and parts immediately con-
nected therewnh including the dial; Kig. 9,

2} perspectwe view of the ch,sk to whmh trhe-

cam in the cap isattached, showing the sleeve

F
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which _extends from this disk down within
the dial for attachment thereto; Fig. 10, a
view of a modified form of the cap-cam.

Like letters designate corresponding parts
in all of the figures.

The tuck-stitch being produced in a eylin-
der and dial or rib-knitting machine by lay-
ing the thread or yarn twicesuccessively upon
the dial-needles and then knitting off the
stitches with these double threads or yarns,
we provide for automatically moving the
drawing-in cam or cams of the dial-needles
alternately out and in to produce this tuck-
stitch work by meansrepresented in the draw-
ings, as follows:

First, referring to Figs. 1, 2, and 3, wherein
a single thread-guide is shown, A represents
the cap, w the dml—needles, and C a single
drawing-in cam forthe dial-needles swinging
on a pivot, a, at one end. An arm or lever,
D, under the cap and outside of the movable
end of the drawing-in cam, has a pivot, b, ex-
tending up through the cap and turning
therein; and to the upwardly-projecting end
of the.pivot an arm, K, 1s secured and extends
along the upper side of the cap 1n the direc-
tion substantially as shown in Iig. 1.
lever- D and its actuating-arm K are so ar-
ranged that when they are in the position
shown by full lines 1n Figs. 1 and 2 the draw-
ing-in cam C 1s moved into position for fully

operating the dial-needles, and when they are

in the position shown by dotted lines in the
same figures the drawing-in cam may be
thrown or moved out into a position where it
does not act to draw the dial-needlesentirely
in. In order to move the cam into its fully-
operative position automaticaily, we employ
a wedge or cam-acting slide, G, arranged to
havealongitudinally-sliding movement on the
top of the cap, so as to alternately force the
arm E inward, as indicated. by full lines in

the drawings, and away from the position of
- the said arm, as shown by dotted lines in the

figures 1efelled to. When theslideis moved
11110 the dotted-line position shown, and the
lever-arm E is free to be moved outward, to-
cether with the lever.D, the drawing-in cam
C is drawn outward 111t0 partmllv—moljemtw

position by the elastic drawing outward of
i the stitches of the knit web upon the dial-
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2, and the general views, Figs. 4 and 5.

needles, the butts of which consequently push

outward against the said drawing-in cam.

The slide (=18 connected with a pattern-chain
by means of the device shown in Figs. 1 and
A
pinion, H, is pivoted to an arm, d, projecting
outward tlom the dial-cap &11(1 ﬂem*'ed 1nto
rack-teeth f on the adjacentedge of the slide.
This pinion H also gears into another pinion,
I, also pivoted to the under side of the arm d,
outside of the first pinion. The two pinions
H I therefore turn in opposite directions, so

that two arms, g h, attached, respectively, to .

the said pinions underneath the same and
extended outward from the machine, if moved
laterally in the same direction will reverse—
one the motion of the other—and conse-
quently will move the slide geared to the in-
ner pinion in opposite directions. In order
to effect this lateral movement of the arms ¢
R, first one and then the other, we make use
of a pattern mechanism in connectmn with

the revolving movement of the dial-cap which

carries the arm d and the said pinions and
thelr arms around with it at every round of
stitches knit upon the web.

Figs. 4 and 5 show a pattern mechanism ar-

- ranged in connection with the pinions H T and
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thelr respective arms substantially in the fol-
lowing manner: A pattern-chain, J, is mount-
ed on a sprocket-wheel, K, secured to a hori-
zontal shaft, 7, revolving in a suitable bearing

or be&rmn‘s, 7, on. the 51de ol the machme--

frame. On the inner end of the same shaft
i1s secured a ratchet-wheel, L, upon which
works a pawl, M, attached to a slide, N, hav-
Ing an up-and-down movement in a station-

‘ary part of the machine, ag shown, or other-

wise, sufficient to work the pawl f01 moving
the ratchet-wheel one tooth at every revolu.
tion of the machine. The downward opera-
tive movement of the slide N is or may be ef-
fected by a cam, O, attached to a revolving

“part of the machme n a position to act on

the slide when it is brought in contact there-
The slide 18 &gain raised after each
downward movement by a counter-spring, j.
Suitable cam projections, &t [, on the pattern-
chain pass alternately under the lower ends

- 0f two vertwdlly-shdmn‘ rods, P Q, the upper

ends of which, respectively, strike the under
edges of two tappet-arms,R S, the former

| ada,pted when raised by cam projections % %

on the pattern-chain lifting the slide-rod P,
to strike a pin or pm]ecuon n, on the arm 3
of the outer pinion, I, and the Tatter tappet-
arm similarly @dctpted to strike a pin or pro-
jection, m, on thearm ¢ of theinner pinion, H,
when raised by cam projections [ on the pm;-
tern-chain, lifting its slide-rod Q. Thus ar-
ranged, when a cam projection, k, on the pat-
tem eham lifts the rod P, the next time that

the dial-cap bearing the arm d turns round

in the ‘operation of 1{111ttmﬂ the arm /i of the
outer pinion, I, will strike the tappet-arm R

~and turn the smd pinion far enough to move

the slide G outward as far as 1“'equ11'ed to

40:,791

move the drawing-in cam into fully-operative
position before the pin m of the said arm g
will pass clear of the said tappet-arm, and
when a cam projection, /, on the pattern-chain
11fts the slide-rod Q similarly the arm ¢ of the
inner pinion, H, will strike the tappet-arm S
and turn the said pinion far enough to move
the slidle G back,and allow the drawing-in
cam to be drawn outward by the stitches of
the web, so that it will not operate to cast off
the stitches from the dial-needles. When
these cam projections k [ alternate at every
link of the pattern-chain, or at every step-by-
step movement thereof, as indicated on the
upper partof the pattern- ‘chain shownin Fig. 5,
then the stitches are cast off from the dial-
needles at every other round or revolution of
the knitting-machine, and consequently tuck-
stitches are produced in the work. Then, if
a series of cam projections, thus alternating
at every revolution of the machine, end with
an outer cam projection, k&, and the cam pro-
Jections are then omitted for any number of
revolutions of the machine, thus knitting sim-
ple ribbed work; and again, a series of alter-
nating cam projections on the pattern-chain

Intervene, succeeded by a number of plain

chain-links without cam projections, as be-
fore, there will be produced alternate lengths
of tuck-stitch work,and of simple ribbed work;
and these lengths can be varied in strips OI‘
bands of different characters at will by the
simple change in the number and distances
of the cam projections on the pattern-chain.
In order to further increase the capability
of a knitting-machine for produeing figured
work, another feature of our invention con-
sists in the employment of a cam ring or cir-
cle located in or on the dial-cap, as shown in
IFigs. 3 and 8, the former showing such a cam-
ring, T, for du*ectly controlling the outward
and inward movements of the dmwnm-m caim
for knitting work striped with alternate
stripes of 'simple ribbed work and tuck-
stitches. A pin or stud, o, projects upward
from the movable end Of the drawing-in cam
through a slot, p, in the lower part of the dial-
cap mto a spacein or over the cap-disk, where
the cam-ring T is located and held stationary

by suitable means, such as that shown in

Iigs. § and 9, consisting of a disk, U, to which
the cam is seuned by screws 7 7, the  said
disk having a sleeve, s, which extends down-
ward .:wound the revolwng spindle V, that

carries the dial-cap A, and is rotated by the

yoke W, the said sleeve at its lower end be-
1ng attaehed inside of the dial B by a screw,
t, passed inward through the hub % of the

dial, and the dial bemw held from turmnﬂ‘by |

a, pl‘O]thlllff‘ lug, 2, whmh strikes against any
fixed part of the m.;mhme or any eqmv&lent
means. Thusthe cam-ring does not turn with
the dial-cap as the knitting-machine revolves.
The stud turns round with the dial-cap in-
side of the cam-ring, the interior of the cam-

ring proper being of sufficient diameter to al-

low the stud to playoutwm'd and inward with
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the regular operative movements of the draw- -
ing-in cam; but at regular orany desired dis-
tances apart are formed any desired number

of iInwardly-projecting cams ¢ ¢ upon the in-

terior edge of the cam-ring, reaching inward,
so as to free the stud o sufficiently 1o bring
‘the drawing-in cam C into fully-operative po-

sition for castmcr off the %131Lches> of the dial-
needles.

One edge of each cam g is inclined, so that
the pin o will pass around it with little fric-
tion. Thus constructed and arranged, the
cam-ring has its cams opposite to a certain
number of dial-needles and the spaces between
its cams opposite to certain othersof the dial-
needles, alternating with the cylinder-needles.
The needles opposite to the ring-cams ¢ ¢ will
always knit simple ribbed stitches in the
work, since the drawing-in cam is always held
in fully-operative position thereby, so that
those needles cast off the stitches at every
round knit; but the needles opposite to the
spaces between the said ring-cams may knit
either simple ribbed stitches or tuck-stitches,
according as the drawing-in cam 18 eontrolled
by other means.

In the present invention the other means
deseribed for controlling the drawing-in cam
1s the slide G and the pattern m_eehanism ef-
fecting 1ts movements, as above described.
The combined action and effect of thetwo de-
vices together will be as follows: The dial-
needles controlled by the ring-cams will al-
ways knit longitudinal or vertical stripes of
simple ribbed stitches, and the intermediate
dial-needles will knit tuck-stitches when there
are alternating cam projections % [ on the
pattern-chain for all the successive revolu-
tions of the machine, as above set forth, there-
by making longitudinal tuck-stitch stripes al-
ternating with the sitmple ribbed-stiteh stripes
knit with the ring-cam needles; but where
there are no cam progjectmns on the pattern-
chain and the drawing-in cam is held in fully-
operative position, as above set forth, then
the dial-needles controlled by the pa,ttem
mechanism knit simple ribbed-stitch work,
which, alternating with the same kind of worlk

made by the ring-cam needles, make simple

ribbed-stiteh work all around the knit tube.
Thus by simply arranging the pattern-chain
so as to knit alternate lengths of ribbed-stitch
work and tuck-stitch work, with the dial-nee-
dles controlled by 1t, a tube will be knit hav-
ing a portion or portions of its length knit in
transverse or horizontal stripes, each stripe
being made up of alternating sections of the
two kinds of stitches and another portion or

portions of its lengths knit all around with |

transverse stripes of ribbed-stitch work.

In Kig. 3 we show a cam-ring having six
cams and six intermediate spaces, so that with
1t six ribbed-stiteh longitudinal stripes and
six tuck-stiteh longitudinal stripes may be
knit. It is obvious that any other desired
number of stripes may be knit by making

the corresponding number of ring-cams and
intermediate spaces.

- In Fig. 10 we show a cam-ring having but
one cam and one space or dep1 ession on its
Inner edge,
the circle of the ring.
a single tuck-stitch c-‘-trlpe may be knit on ’rhe
legs of children’s stockings to go over the
kneeq the tuck-stitches nmkmﬂ* heawer and
more dumble work than rlbbed stitches.

We make a further improvement in the
knitting - machine, organized as above set

each occupying about one-half of.
With such a cam-ring

75

forth, by employing two or more feed-guides

for knitting with two or more colors of yarn
at the same time, whereby variations in color
are added to variations in stitches to give
oreater variety to the work.

In Figs. 6 and 7 we show top and boftom
Views, resPecbwehr of a dial-cap having two
thre &d-ﬂ ouides, 1 2, two drawing-in cams, and
two throwﬂ ut cams for ];111tt11:1tr with two
varns of different colors. The additional
drawing-in cam O’ is stationary, and, with
the exception of these added parts for knit-
ting in the additional thread, all the parts are
just the same as described for the single-
thread machine; but the pattern-chain is pro-
vided only with cam projections for changing
fromstriped tuck-stitch and plain ribbed work
to all plain ribbed work, and vice versa. No
shifting is required with this construction for
knitting the tuck-stitches, since each thread
is knit upon the needles on both sides and
knit off only on one side, thus making tuck-
stitches without further mechanism or opera-
tion, the additional drawing-in cam C’ being
permanently arranged to knit off the stitches
on that side.

We claim as our invention—

1. The combination of the cap A, dial B,
diai-needles, thread-guide 1, drawing-in cam
C, lever D,lever-arm K, slide G, pattern-chain
J, and means, substantially as described, for
actuating the said slide from the pattern-

chain, substfmtlally ag and tfor the purpose

11e1 ein specified.

2. The combination of the cap A, dial B,
di&leﬂeedles w, two thread-guides, 1 2, mov-
able drawing-in cam C, lever D, lever-arm E,
slide G, pattern-chain J, means, substantially
as described, for actuating the said slide from
the pattern-chdin, and stationary drawing-in

cam C’, substantially as and for the purpose
herein speelﬁed

3. The combination of the cap A, dmwmﬂ‘-
in cam C, pivoted to the said cap and pro-
vided with a pin or projection, o, and a cam-
ring, T\, substantially as and for the purpose
herein specified.

4, The combination of the cap A, dial B,
dial-needles w, thread-guide 1, drawing-in
cam C, pl"OVlded with a pin or 131*036@1;1011 0,
and a cam-ring, T, substantially as and for

the purpose_herein specified.
5.. The combination of the cap A, drawing-
in cam C, provided with a pin or projection,
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0, cam-ring T, slide G, a device connecting | cam and slide, pattern me(,hamsm and means, o
the cam and shde pattern mechanism, and as described, intermediate between the slide
means, as deseubed intermediate between and pattern mechamsm substantially as and
the slide and pattem mechanism, substan- | for ‘rhe purpose herein Spe01ﬁed

tially as and for the purpose herein specified. WM. H. PEPPER.
6. The combination of the cap A, dial B, o ALBERT T. L. DAVIS.

dial-needles 1w, thread-guide 1, drawing-in Witnesses: |

cam C, provided with a pin or projection, o, THOMAS HAM,

cam-ring T, slide G, a device connecting the E. H. BLAISDELL.
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