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UNITED STATES

PaTeNT OFFICE.

WILLIAM H. PEPPER, OF LAKE.VILLAGE, NEW HAMPSHIRE.

¥

CIRCULAR-KNITTING MACHINE.

'~ SPECIFICATION foiming part of Letters Patent No. 268,720, dated September 5, 1882,
- ! Application filed Febrnary 17, 1882, (No model.)

To all whom it may concern : :
- Be it known that I, WiLrLiAMm H. PEPPER,
of Lake Village, in the county of Belknap and
State of New Hampshire, have invented cer-
tain Improvements in Circular-Knitting Ma-
chines; and I do hereby declare that the fol-
lowing is a full'and exact description thereof,
reference being had to the accompanying draw-
ings, making part of this specification.

The drawings represent a circular-knitting

machine having a set of cylinder-or vertical |

needles and a set of dial or horizontal needles,
and show my improvements attached thereto.

Figure 1 represents -a front elevation of the
machine with the principal moving parts in a
certain position; Fig. 2, an elevation of the
machine at right angles to the view in Fig. 1
asto thestationary parts, but showing the prin-
cipal moving parts in a different position from
that shown in the former figure; Rig. 3, an
elevation of certain parts of the machine, look-
ing'in the opposite ‘direction toward the said
parts in relation to the view of the same
shown in Fig. 2, and showing some of the mov-
ing parts in a different position therefrom;
Fig. 4, a top view of certain parts of the ma-
chine; Iig. 5, an under side view of the said
parts; Figs. 6,7, 8, 9, and 10, views of parts
detached.

Like letters designate corresponding
in all of the figures.

The parts of the machine not relating spe-
cially to my improvements being of usual con-
struction or well known to those skilled in the
art, it is unnecessary here to describe their
construction or specify their operation; except
so far as proper for clearly setting forth the
coustruction and operation of the new parts
added by me. Thus it will be sufficient, at the
outset, to make reference to some of the main
parts of an ordinary machine of this kind.

Let A designate the needle-cylinder bear-
ing the vertical set of needles; B, the dial-

parts

.plate bearing the horizontal set of needles; C,

the cam-ring, which surrounds the needle-cyl-
inder and produces the movements of the eyl
inder-needles; and D, the cam-plate, which is
over the dial-plate and produces. the move-
ments of the dial-needles. In ‘this machine

the needle-cylinder A and dial-plate B are sta-
tionary, while the cam-ring C and cam-plate
Direvolve; but my improvements are also ap-

der and dial-plate revolve and the cam-ring
and cam-plate are stationary.

- My first feature of improvement consists in
the construction and means of operating the
cams borne by the cam-plate D; whereby, in
addition to their usual function of throwing
out the dial-needles for regular knitting, they
operate to make a close welt in the fabrie for
the binding of stocking-tops, &e. This welt
is formed by knitting in two or more threads
in,a round of stitches to give additional
strength, closeness, and firmness thereto.
These cams are specially shown in Tig. 5,
which represents the under side of the cam-
plate D and the said cams B F in place against
the face thereof, and other parts or adjunets
borne by the said cam-plate. The cams are
pivoted together at their adjacent ends, one
of the ends being enlarged and provided with
a screw-threaded hole or otherwise construct-
ed to receive and bear the lower end of a pin, a,
which extends therefrom upward, first through
a radial ‘slot, b, in the cam-plate, and then
through a slot, ¢, in a plate, &, which slides
in a groove or way on the upper side of the

plicable to machines wherein the needle-cylin- .
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cam-plate, as seen in Fig. 4. The other.ends -

of the cams E I are spread apart and diverge
toward and partially embrace a V-shaped ledge
or-shoulder, d, on the under side of the cam-
plate, and move along in contact with or prox-
imity to the same as the pivoted ends of the
cams are adjusted out and in. Small projec-
tions or studs e ¢ outside of the cams prevent
their getting out of proper position, and to
keep them nearly or quite .in contact with.the
ledge d. These studs project only a little dis-
tance, not far enough to be struck by the busts
of the needles. Farther out on'the dial-plate
is a stationary cam, H, which may be of ordi-
nary construction, for pushing in the needles
after they have been moved out by the camE
to take stitches.

the needles while they are operated upon by

the cam H than as an active cam. The out-

ward and inward movements of the cams E F,
the outward being indicated . by the arrow in
Fig. 5 and the inward being the reverse there-
of, to effect the purpose of making welts by
my invention, are directed immediately by the
form of the slot ¢in the slide-plate G,as shown

The movable cam F serves’
‘rather as a limit to the inward movement, of
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in Fig. 4, the said slot acting as acam to guide

the movements of the pin @, which carries the
This cam-slot has three portions: the
portion farthest from the center of the dial-
plate acting to throw the cams E F out to
their outer limit for taking the thread by the.
needles and moving the loops already thereon
insideof theirlatches; the middle portion of the
slot having a different direction to retain the
needles in a position far enough out to take
the thread, but not tomove theloops or stitches
over the latches, so that they are not cast off,
but the thread is duplicated in the hooks;
and the inner portion of the slot not throwing
the cams out far enough to cause the needles
to take the thread at all, so that the vertical
needles only continue to knit while the cams
E F are thus held: Then when the slide-plate
G is moved to carry the pin a again to the
outer portion of the slot ¢ to throw the nee-
dles out for regular knitting, the double-thread
loops and the vertical-needle web just pre-
viously knit are combined to form the welt.
My next feature of improvement consists in
the means employed for antomatically effect-
ing the movements of the slide-plate G, and
consequently of the cam -moving pin «, and
for timing the said movements, so as to form
the welts at the desired intervals in the con-
tinuous tubular web. Tor this purpose the
slide-plate G is provided with a rack, f, at its
outer edge, into which rack a pinion, I, (entire
or segmental,) gears, the said pinion being piv-
oted on and sustained by the under side of an
arm, J, which projects from the cam-plate D.
The pinion also gears into another similar pin-
ion, K, similarly pivoted and sustained on the
under side of the arm J, outside of the pinion
I. Each of these pinions has a projecting arm
extending radially from and somewhat below
the same, so that each may strike some fixed
stop below the pinions, and by the motion of
their carrying-arm J, being on the revolving
cam-plate D, cause them to be turned back
and partially revolve their respective pinions,
which in turn move the slide-plate G. Thas,
when the outer pinion-arm, g, strikes such a
stop the effect is to move the slide-plate in the
direction shown by the arrow in Fig. 4, and
thereby to move the cams E F inward and
lessen the outward throw of the dial-needles;
and when the inner pinion-arm, h, strikes a
stop the opposite movement of the said parts
is effected. Therefore a proper arrangement
of such stops will produce the desired effect
on the said needle-cams to knit welts at the
proper intervals, as above set forth. To this
end I mount stops L and M upon (each being
pivoted by an arm at ¢ to) a standard or holder,
N, secured to a fixed part of the machine, as
represented, or otherwise. The stop L for
the outer pinion-arin, ¢, has two parts, j k, one
higher than the other, and against these a
downwardly-projecting finger, [, on the pinion-
arm ¢ successively strikes for the purpose of
producing two successive movements of the

cams B F—Afirst, to cause the dial-needles to
take the thread only, but not to allow the cast-
ing off of their stitches; second, to cause the
said needles not to be thrown out far enough
to take the thread at all. The higher part, j,
is first to be raised sufficiently to be struck by

the finger of the pinion-arm, which is only par-.

tially turned thereby, as indicated by dotted
lines in Fig. 5, and then slips by the inner end
of the said partof thestop over theother (lower)
part, k, of the stop. Before the dial-plate com-
pletes the next revolution the lower part of the
stop is to be raised high enough to be struck
by the finger I, whereby the said pinion -arm
and its pinion have their movement completed
and the innermost position of the cams B F is
attained. The stop L is lifted successively to
these two positions through means of a verti-
cally sliding or moving bar or rod, m, or equiv-
alent connection, by a single cam, %, on a re-
volving cam-wheel, O, the cam being of such
form and length as to raise the stop'L at one
step in the cam-wheel’s motion to its first po-
sition, and at the next step of the cam-wheel’s
motion to raise the stop to its second position.
At the next succeeding step of the cam-wheel’s
motion the cam = is carried out from under the

70

75

8o

85

90

connecting-bar m and allows the stop L to de- -

scend by its own gravity to its normal position,
and not act on the pinion-arm at all. After
another step or two of the cam-wheel’s motion

95

another cam, o, thereon passes under another '

vertically-moving bar or connecting-rod, p, to
lift the stop M to act on the pinion-arm A and

100

bring back the pinions, the slide-plate G, and .

the needle-cams E I to their normal positions,

The cam-wheel O is mounted in a suitable
bearingor bearings, and onitsshaftisa ratchet-
wheel, P, each tooth of which is designed to
move the cam-wheel one step in its revolation
above referred to. With this ratchet-wheel 2
pawl, @, engages and moves it, the pawl being
actuated ouce at each revolution of the cam-
ring C by being attached to a vertically-sliding
rod, ¢, projected up by a counter-spring, ¢', as
shown in Fig. 2, into a position to be struck
and depressed by a cam, R, attached to the
said cam-ring C.

By the above -specified construction and
means of operating the cam-wheel O the move-
ment for knitting a welt would be repeated at
each complete revolution of the said cam-wheel,
and the number of rounds of stitches knit in
the web would be determined by the number
of teeth on the ratchet-wheel P; but it would
be inconvenient to have a ratchet-wheel large
enough to knit the necessary length of web
generally required between the welts. Be-

sides, the number of rounds of stitches re-.

quired for different sizes and kinds of knit ar-
ticles varies. To perfectly accomplish the
whole purpose of my invention I combine with
the ratchet-wheel P another ratchet-wheel, S,
which is most conveniently placed in the same
plane as the former ratchet-wheel, at the same
height, and with its adjacent periphery near
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thereto, substantially as shown in Tigs. 2 and
3, so that a second pawl, T, pivoted to or car-
ried by the same sliding rod, ¢, as the pawl Q,
and operated simultaneously therewith by the
Same means, may act upon this second ratchet-
wheel, the teeth of which in distance properly
correspond with the teeth of the formerratchet-
wheel.” On a sprocket-disk, », attached to or
connected concentricallywith theratehet-wheel
S is mounted a Jacquard chain, U, of any re-

~quired number of links, there being a projec

tion, s,on one of the links, which, when brought

- round into position, as shown_in Fig. 3, will

20

+ the chain strikes the projection on the ratchet-.

25

-strike a_projection, ¢, on the fatchet-wheel P

and move the said ratchet-wheel to the extent
of ‘one tooth thereof. In connection with this
projection ¢ there is a cover, u, to one of the
teeth of the ratchet-wheel P, which prevents
the pawl Q from acting on the ratchet-tooth,
and therefore at every time when the ratchet-
wheel has made a revolution and this covered
tooth meets the pawl the ratchet-wheel P stops,
and cannot start again till the projection on

wheel and moves it one step and brings the
acting teeth thereof into engagement with the

- pawl. - The ratchet-wheel, P may stop in any
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convenient part of the cam-wheel’s revolution

.after its cams have all acted in turn, as repre-

sented, or otherwise. With the Jacquard
chain combined with the intermittent ratchet-
wheel P, the chain ratchet-wheel § moying con-
tinnally, all the movements are timed by the
length of the chain alone, and . this is readily
taken off and anothér put on the sprocket-
wheel, so that it is easy to obtain any length
of knitting between the welts which may be
desired.. The number of - teeth on the ratchet-

‘wheel P is of no consequence if less than the

number of steps of the chain- required to
bring its starting projection into action again,

My next feature-of improvewent consistsin
the means by which the roundsofloose stitches
knitin the web, to cut off tops and pick on foot-

ing-stitches by, are automatically produced:

and timed. The sliding cam V, (shown in the
detail view, Fig. 6,) located in the cam-ring C
of the machine, determines the length of the

" loops made by the cylinder-needles, and con-

52

. .grooves in the usual manner.
~ 55

" 6e

sequently the closeness or looseness of the
stitches in the knit web, by being adjusted
downward or upward, and thereby ‘depress-
ing the vertical needles more or less in their
If it sinks the
hooks of the needles but slightly-in their
grooves,-the loops are made short and the
knit web is close; if the cam depresses them
considerably in the grooves, the stitches are
loose correspondingly. Therefore, to give this
cam the desired downward adjustment  mo-
mentarily for this purpose to knit single loose
courses, I mount the cam on a pin, v, which
projects out through.a vertical slot.in the side
of the cam-ring G, 50 that it can be either
raised or lowered by the movement of ‘a lever,
W, one end of which embraces the pin Ly a

slot or notch, its middle being pivoted at w to
a face of the cam-1ing, and its other end pro-

vided with a projecting pin, «, that is to be .

acted on both to raise and depress that end
of the lever by a double cam, X, mounted on
the upper end of a vertically-sliding rod, y,
held in the stationary supporting-rim of the
machine. Ordinarily thiscam rests just above
the rim. ‘It has, also, two raised positions.
The first (shown by full lines in the detail or
partial view, Tig. 7) is such as by its upper
cam-face to lift the pin x and thatend of the
lever W sufficiently to depress the cam V toa
position forknitting the required loose stitehes.
The second (shown by dotted linesin the same
figure) is still higher, and is such that its lower
cam-face will act on the pin x and bring the
lever and "its cam V back again to their nor-
mal. positions. The position of the lever W
after this movement is shown by dotted lines
in Fig. 7. ~This double movement of the cam
X is simply-effected by a single cam, 2, on the
cam-wheel O, Fig. 2, which acts against a cam-
lever, Y, (shown especially in the detail views;
‘Figs. 8, 9, and 10,) bearing a cam, 7, that is
thereby moved under the.lower end of the cam-
rod y. Thisactuating’cam # is long enough to
continue its-action and that of the cam Z dur-
ing two successive steps in the motion of the
cam-wheel corresponding to tworevolutions of
the cam-ring C, at the first revolution of which
the cam Xisraised toits first deseribed position,
and at the second revolution of the cam-ring the
said cam is raised B its second position above
set forth. - Then the cam 2 passes out of action,
the cam-lever Y is brought back to its ordinary
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position of rest by acounter-spring, and the cam .

X, with its rod, descends by its own gravity.
The lever W, at its' cam-actuated end, has'a
frictional spring, 1, behind it to keep it in the

IOS

positions in which it is left by the cam X, In -

order to hold the lever accurately in the posi-
tion by which the needle-cam islowered for de-
pressing-the needles to knit the loose courses
and. prevent its return, the spring; just at
the close of the lifting action of the cam X,
pushes out under the lever a slightly-project-
ing stud or shoulder, 2, Fig. 7, borne by the
said spring, the said stud ordinarily bearing

110

IIg

againsc the back side of the lever. The lever

then cannot be again depressed till the spring
1 is'pushed back to allow the lever to descend
in front of the said stud. This movement of
thespring isautomatically effected, as the cam-
ring G comes around the next time, by means
of a cam-projection, 3, on the spring striking
a fixed stop, 4, as shown in Fig.8. ~After the
cam 2z has cansed the knitting of ‘a loose course
of stitches, as above set forth, a few rounds
are knit, and then another similar cam, 2, on

the .cam-wheel causes another loose course of*

stitches to be knitin the web in the same man-
ner, both a picking-on and a cntting-off course
being wanted. , :

It is to be observed that the cams # 2 for
producing loose courses- of stitches are ‘at-
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tached to the same cam-wheel, O, as the cams
which cause theknitting of the welts; and since
the relative positions of the welts and loose
courses are or may always be the same, it is
easy to arrange these cams on the cam-wheel
0 as to place the said welts and loose courses
where they are required; and the use of one
timing mechanism, as above described, serves
for both purposes. Thus, as represented in
the drawings, directly after the second cam, &/,
has caused the knitting of the second loose
course of stitches the cam n comes into action
and causes the knitting of the welt.

It is to be understood that while I intend
to retain substantially the sawe organization
of devices to fulfill the purposes as above set
forth, yet I do not confine myself to precisely
the specific parts and construction and ar-
rangement thereof as described, but tbat any
equivalent thereof may be employed instead
without departure from the invention which I
desire to secure to my use.

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

1. The combination, with the cams € F and
pin a, of the slide-bar G, having the cam-slot
¢, as described, and the two pinions I K, sub-
stantially as and for the purpose herein speci-
fied.

9. The combination of the cams E I¥, pin «,
cam-slotted slide G, pinions I K, provided re-
spectively with arms gk, stops L M, and mech-
anism for raising the said stops, substantially
as and for the purpose herein specified.

3. The combination, with the cam-slotted
slide &, the pinions I K, and their respective
arms g h, of the double stop L, the stop M, the

]

cam-wheel O, provided with cam-projections n
0, connecting-rods m p, and mechanism for op-
erating the said cam-wheel, substantially as
and for the purpose herein specified.

4. The ecombination of the cam-wheel O,
ratchet-wheel P, provided with the projection
t, the pawl Q, the ratchet-wheel S, the pawlT,
the Jacquard chain U, having the projection s,
and mechanism for actuating said pawls, sub-
stantially as and for the purpose herein speci-
fied. '

5. The combination of the ratchet-wheel I,
provided with the projection ¢ and tooth-cover

u, and the pawl Q, with the Jacquard chain U, .

provided with the projection s, the ratchet-
wheel S, pawl T, and means for actuating the
said pawl, substantially as and for the pur-
pose herein specified.

6. The combination, with the needle-cam V
and its pin v, of the lever W, double-faced cam
X, and mechanisin for operating the said cam
X, substantially as and for the purpose herein
specified. i

7. The combination of the cam V and its pin
v, the lever W, the cam X, lever Y, bearing
the cam Z, and the cam-wheel O, provided with
a cam, z, and mechanism for actuating the
said cam-wheel, substantially as and for the
purpose herein specified.

8. The combination of the lever W, spring1,
stud 2, eam-projection 3, and stop 4, substan-
tially as.and for the purpose herein specified.

WILLIAM H. PEPPER.
‘Witnesses:
THOS. HAM,
S. C. CLARK.
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