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UNITED STATES PATENT OFFICE.

ALBERT T. L. DAVIS, OF LAKE VILLAGE, NEW HAMPSHIRE.

CIRCULAR-KNITTING MACHINE.

SPECIFICATION forming part of Letters Patent No, 438,346, dated October 14, 1890.
Application filed Janunary 22,1890, Serial No, 337,680, (No model.

To all whom ¢ may concerm: |

Be it known that I, ALBERT T. 1. DAVIS, of
Lake Village, in the county of Belknap and
State of New Hampshire, have invented cer-

tain new and useful Improvements in Cir-

cular-Knitting Machines, of which the follow-
1Ing is a 5peelﬁcat10n

The present invention 1ela,tes to that class
of circular-knitting machines which is adapt-
ed to knit a flat web Such machines have
hitherto comprised as their essential charac-
teristics a stationary needle-cylinder, a ro-
tary needle-operator, consisting of a rotary
cam-cylinder which actuates the needles, and
a rotary thread - carrier, which feeds the
thread into the needles. Ilat webs have
been formed on such machines by rotating
the needle-operator or cam-cylinder and the
thread-carrier first in one direction and then
in the other, the extent of movement in each
direction being less than the circumference
of the needle-cylinder. The needle-operator
and thread-carrier have been suitably geared
to & handle, and in order torotate them alter-
nately in opposite directions it has been nec-
essary to turn the actuating-handle first in
one direction and then in the other. This
method has been attended with many serious
disadvantages. Ithasbeen necessarytohave
such machines hand-operated only, since in
power-machines the prime mover must move
constantly in a given direction. "The alter-
nate reversals of the movement of the handle
has rendered the operation slow, and owing
to the necessity of turning the handle a pre-
determined limited distance in each direc-
tion very close attention is demanded on the
part of the attendant to operate the machine
properly.

The object of the present invention 1s to
furnish a circular-knitting machine for knit-
ting flat webs which can be operated by
power and in which there is no alternate re-
versal of the actuating mechanisms.

To this end the invention consists, prima-
rily,in two needle-operators moving in oppo-
site directions and alternately actuating the
needles, one needle-operator being in opera-

‘tive relation to the needles when the other is

inactive, and vice versa. These needle-oper-
ators consist of two rotary carriers, which are

constantly rotated in opposite directions, and |

each carrier carries a radially-movable cam-
slide having the needle-actuating cams, the
cam-slide on one carrier being moved into
operative relation with the needles when the
cam-slide on the other carrieris moved out of
such operative relation.
these needle-operators is employed a thread-
carrier, which is alternately moved in oppo-
site directions thr ough the instrumentality of
the needle- operatms ,

The principle and mode of operation of the
invention are illustrated in the accompany-
ing drawings, wherein i1s shown a simple em-
bodiment of the improvements. As far as
the essential features of the invention are

concerned, the drawings show the best and
most convenient mechanism for carrying out

the principle and mode of operation which
have been devised; but the invention is not
limited or restr icted to the precise mechanical
constructions shown, since the details thereof
are susceptible of various lﬂOdlﬁcatIODS and.
changes.

In the drawings, Figure 1 is a side view of
the main parts of 'the head portion of a c¢ir-
cular-knitting machine embodying the pres-
ent invention. Fig. 2 1s a central vertical
section of the same in a plane indicated by
the line 2 2 in Fig. 3. Fig. 3 1s a complete
plan of the head of the machine on a smaller
scale than that employed in the other figures.
Fig. 4 is a plan of a portion of one of the ro-
tary needle-operators, the figure illustrating
more particularly the upperoperator. Ifig.51s
a vertical section of a portionof thesame. Fig.
6 isan inner view of the two cam-slides, show-
ing the relative positions of the needle-actuat-
ingcams. Figs.7and8areviews of the lower-
ing-cam for depressing the shifting-barof the
thread-carrier. Iigs. 9 and 10 are views of
the mechanism for shifting the cam-slides;
and Figs. 11 and 12 are diagrams 1llustrating
the operation of the mechanism for shifting

the cam-slides, the upper wing and tall being

shown in full lines in Fig. 11 and in dotted
lines in Fig. 12, and the lower wing and tail
being shown in dotted lines in Kig. 11 and
in full lines in Fig. 12.

A is the head-plate of the knitting-ma-

chine, which supports the knitting mechan-

1sm.
B is the stationary needle-cylinder, and C

— Ilﬁ ![: i’
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which axis both rotate.

is the drive-shaft carrying fast and loose pul-

leys a a, and having also a hand-wheel b for

rofating the same by hand when desired.
The two needle-operators consist of two cyl-

inders or rings D E, one of which, as E,turns’

~above the other These rings are concentrlc
with the axis of the needle- cyhnder around
The lower needle-
actuating cylinder or ring has on its lower
portion an outwardly-extending horizontal

peripheral flange ¢, having rack-teeth d on its

upper surface throucrhout 1ts entire periph-
ery, and the upper needle actuating cylinder
has on its upper portion a similar OI]tWELl dly-
extending horizontal peripheral flange hav-
ing similar rack-teeth on its lower surface
throughout its entire periphery, so that the
teeth of the ftwo circular racks thus pro-
vided on the two needle-actuating eylinders
or rings face each other.
cular racks engage diametrically - opposite
teeth of a gear wheel or pinion ¢ on the inner

end of the drive-shaft C, so that the rotation

- of the shaft in one direction drives the two
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needle-actuating cylinders or rings in oppo-

site directions.
The lower cy]mder or ring D turns in suit-

able ways formed in the head-plate A, andthe
upper cylinder or ring E turns on the lower

cylinder or ring, the two rings being provided
with reeiproeal guides. As shown in the
drawings, these reciprocal guides consist of
circular plates a’, bolted to the lower ring D,
having inwardly-projecting flanges 0’, which
enter an annular groove ¢’ in the exterior of
the upper ring E.

Kach needle I used in ‘the maehme is

formed with two projecting butts / and ¢ in

~ different horizontal planes when in operative
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position in the needle-cylinder.

With the exception
of having two butts, each needle is in other
qtmctura,l respects similar to the ordinary
latch-needles.

It is obvious that the two needle-operators
cannotbact simultaneously on the needles, and
consequently provision isnecessary to render
one needle-operator inactive and out of op-
erative relation with the needles when the
other is in action. The constructions of the

two needle-operators in respect to this pro-

vision are in the main identical, so that a de-
scription of one will suffice for both |

- Each cylinder or ring D and E constitutes
a carrier which earrics a, cam-slide H, which
is provided with needle-actuating cams A, (co-
operating with the needle- butts ,} of usual
construction and possessing in themselves no
novelty. The only change in the needle-
actuating cams over those usually employed
lies in the relative arrangements of the cams
on the two rings or cyhnders D E, the oppo-

- Both of these cir-

438,346

that the cams on the upper cylinder or ring

K should be arranged oppositely to those on

the lower cylinder or ring D, since the cams on
the upper cylinder or ring travel in the op-
posite direction to those on the lower ring or
cylinder. Aside from thisreverse position of

the needle-actuating cams on the two cylin-

ders or rings, they possess in themselves no
novelty. The cam-slide H, thus provided
with needle-aetuatmw cams on each cylinder
or rmg, is capable of a radial movement—
that 1s, a movement to and from the axis of
the kmttmg mechanism. Consequently when
the cam-slides are moved to their inward po-
sitions their cams are brought into operative
relation with the proper butts on the needles:
but when the cam-slides are moved to their
outward positions their cams no longer co-op-
erate with the needle-butts, the extent of out-
ward movement being sufficient to carry the
cams beyond the reach of the needle-butts.
Referring now to one only of the cam-

slides, its inner portion (which is provided on

1ts inner face with the necdle-actuating cams
h) constitutes a separate segmental section
of the eylindrical part of the cylinder or ring
D or K, the body of the cylinder being eut
away to receive the cam-slide. To allow for
the radial movement of the cam-slide, the pro-
jecting flange c is also partly cutl away on its
inner side. The cam-slide is provided with
an outwardly-extending projecting flange 1,
which rests and slides on the cylinder-flange
c. The cam-slide is held to the flange ¢ by
means of two headed screws 4, which mp into
the flange ¢ and pass through slots & &, near
0pp051te ends of the cam-bhde flange 1. Since
the cam-slide extends through a considerable

| are, only its central portion moves in a true
The lower
needle-actuating cylinder or ring D co-oper-
ates with the lower butts fon the several nee~
dles,and the upperneedle-actuating cylinder

or ring Ii co-operates with the upper butts g
“on the several needles.

radial line, and the longitudinal axes of the
slots k & are parallel with this radial line, in
which thecenter of the cam-slide moves, and
the length of the slots determines the extent
of movement oif the cam-slide.
the heads of the screws 7 seat against spring
friction-plates { [ on the cam-slide flange 7, s0
that the cam-slide will be maintained by their
friction in either position to which it may be
moved. The friction due to these friction-
plates, however, 18 not sufficient to prevent
the easy back-and-forth movement of the cam-
slide.

It is essential that when the cam-slides on

both eylinders or rings D and Kare moved in

or out neither cam-slide should be in connec-
tion with any of the needles. Accordingly the
needles are omitted on the mneedle-cylinder
through an arc at least equal to the are occu-
pied by each cam-slide, and each cam-slide

is in turn . operated when it 1s opposite this

unfilled portion of the needle-cylinder. Pref-
erably this unfilled portion of the needle-
cylinder 18 adjacent the plﬂlOIl eon the drive-
shatt.

T'he 1nstr umentahty for theoperation of the
two cam-slides is very simple.

site rotations of which render it necessary | m, fixed to the head-plate A and straddling

In a bracket
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the pinion e, is journaled a small vertical rock-
~ shaft n, carrying on its opposite ends oppo-
sitely-extending wings I J. The lower wing
I is in the path of an upward-projecting tap-
pet-pin K on thelower cam-slide, (preferably
on its flange 4,) and the upper wing J is
the path of a downward-extending tappet-
pin L on the upper cam-slide, (preferably on
- its flange ¢.) If now the rock-shaftis turned

with the outer edge of the lower wing I at

its innermost position, the outer edge of the
upper wing J will occupy its outermost posi-
tion. Then when in the rotation of the
lower cylinder or ring D the tappet-pin K
on its cam-slide approaches the rock-shaft
it comes in contact with the outer face of
the lower wing I, and consequently in the

~ further movement of the eylinder or ring D

~ the tappet-pin K travels along the outer sur-
face of wing I, and since the wing I occupies
a plane at an angle with a radius of the nee-
dle-cylinder the tappet-pin K is forced ra-
dially outward, and with it its cam-slide.
The lower cam-slide is thus moved outward,
so that its cams are carried outward beyond
the reach of the lower butts f on the needles,
and the immediately subsequent rotation of
the lower eylinder or ring D is inetfective to
move the needles.. The relative positions of
the two cylinders or rings D and K is such
that when the lowertappet-pin K encounters
the lower wing I the oppositely-moving tap-
pet-pin L on the upper cam-slide simultane-
ously encounters the outer edge of the upper
wing J. Since, however, the wing J then oc-

cupies its outermost position, the tappet-pin

I, encounters and travels on the inner face of
the wingJ, and consequently is thereby forced
inward. Thisinward movement of the tappet-
pin L causes the inward movement of the up-
per cam-slide on the upper cylinder or ring
E, whereby the upper cam-slide is moved into
its inner position with ifs cams occupying

their operative relation to the upper batts g

of the needles. In the immediately subse-
quent movement of the upper cylinderorring
E the needles are consequently operated by
the upper cams. It consequently followsthat
after the two cam-slides have thus been oper-
ated the upper cylinder or ring K will actuate
theneedles during one rotation, and the lower
cylinder or ring D will have during one rota-
tion no effect upon the needles. In order
therefore that during the next following ro-
tation of the two cylinders or rings D I the
lower cylinder or ring D may actuate the
needles and the upper cylinder or ring E shall
have no effect thereon, it is essential that the
lower cam-slide should be moved inward and
that the upper cam-slide should be moved
outward. This is conveniently effected by
simply rocking the shaft n and so reversing
the position of the wings I J,s0 that when the
lower tappet-pin X encounters the wing 1 1t
will travel on the inner surface thereof, thus

1S 1n

p, carried by the shatt.

dles, and so that when the upper tappet-pin
L. encounters the upper wing J it will travel
on the outer surface thereof, thus moving
the upper cam-slide out of operative re-
lation to the needles. This rocking of the

shaft n is conveniently and automatically

effected by means of two projecting tails o
The lower project-
ing tail o extends on the opposite side of the
shaft n from the lower wing I. As a conven-
ient construction, the tail o and wing 1 are
formed of a single plate bent at the center,
where it is attached to the shaft, so that the
tail 0 extends at an angle from the wing I.

.
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I.ikewise the upper projecting tail p extends -

‘on the opposite side of the shaft n from the

upper wing J, and is formed of a single plate
with the upper wing, which plate is bent at
an angle at its center, where attached to the
shaft.
the axis of the machine. The movement of
the rock-shaft in either direction is limited
by stop-pins ¢ g, against which the wings I J
abut.
stand in such a position that the upper tap-
pet-pin L encounters the inner face of upper
wing J and the lower tappet-pin K encoun-
ters the outer face of the lowerwing I. 'T'hen,
after passing the rock-shaft, the upper pin L
encounters the inner face of the uppertail p,
which stands at an angle across its path.

Further movement of tappet-pin L (which

cannot be pushed further inward) causesthe

said pin to push the tail p outof its path, the
| tail p swinging on the center of the rock-

shaft n and causing the shaft n to rock in its
bearing. This oscillation of the shaft causes
the upper wing J to swing inward, so that
when the upper pin L next encounters it the
pin travels on its outer surface, and at the
same time the lower wing I is swung outward,
so that when the lower tappet-pin K next en-
counters it the pin travels on its Inner sur-
face. While the upper pin L is thus operat-
ing the lower tappet-pin K encounters the
outer surface of the lower wing I, passing the

rock-shaft n» simultaneously with the upper

tappet-pin. After passing theshatt, however,
the lower tappet-pin KK does not touch the
lower tail o, since it is bent inwardly and 18
not in the outer path of the tappet-pin. Con-
sequently the lower tappet-pin has no effect
on the rock-shaft. The oscillation of the

rock-shaft by the upper tappet-pin shifts the

positions of the two tails as well as the posi-
tions of the two wings, so that when on the
next rotation the tappet-pins approach the
rock-shaft the upper tail pis no longer in the
path of the upper tappet-pin L, but the lower
tail o isin the path of the lower tappet-pin K.
Consequently the rock-shaft is oscillated in
the opposite direction by thelower tappet-pin
K. The result is that the two tappet-pins
automatically and alternately oscillate the
rock-shaft in opposite directions, and so al-

Assume now that the wings and talls

The angles of the two plates both face
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moving the lower cam -slide inward into | ternately reverse the positions of the cam-
operative position in relation to the nee- | slide-operating wings. In this manner one
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erates with the needles during the succeeding
rotation. KEachcam-slideis henee altemately
ODeratwe and inactive.

1t is hence evidentthat the maximum num-
ber of needles which can be used simulta-
neously on the needle-cylinder is limited by
the length of one of the cam-slides and the
space required for their shifting. Anynum-
ber of needles less than the maximum can,
however, be employed, so that webs of vary-

ing WldthS can be knit.

15

1t 1s necessary that the thread-carrier
should feed in the thread to the needles dur-

ing the operative rotfations of each of the
needle-operators, and consequently it is nec-
essary that the thread-carrier should first

“move with one needle-operator, and should

20

ﬁ36

- otherneedle-operator. _
made for automatically reversing the move-

then move in the opposite direction with the
Provisionistherefore

mentof thethread-carrier. The construction
and arrangement which have been adopted as

effective and proper for this purpose are as

follows: The thread-carrier as a whole com-

prises a thread-guide plate M, having the

thread-eye r,and an annularring N, to which
the thread-guide plate is secured by means of
an intervening outwardly-extending bracket
O. This thread-carrier ring rests and rotates

upon the upper needle-operating cylinder

~ or ring K concentrically therewith, and is

35 S

40

held and turns in proper ways or ﬂ*u1des on
sald ring. When the thread-carrier co-

operates w1th the upper cylinder or ring E—
that 1s, when the thread-carrier feeds the

thread to the needles while the upper eylin-
der or ring K is actuating the needles—the
carrier is simply turned with the upper ¢yl-
inder or ring and has no movement of its
own relatively thereto.
thread-carrier

to that in thh sald upper cylinder or ring
ismoving. To movethe thread-carrierin ea,(,h
(lnectlon it is only necessary to cause it to
be alternately acted upon by the two needle-

- operators. Toaccomplish this, the outwardly-

55

extending bracket O is formned with a verti-
cally-extending arm s, the outer face of which
18 beyond the periphery of the flanges ¢ ¢ on
the two needle-actuating cylinders or rings
D E, and this arm s is formed with suitable
vertiical guides or ways, in which is held and
slides a vertically-movable shifting-bar P.

- T'his shifting-bar is provided with a longitudi-

- bo

nal slot ¢, through which extends a headed
screw 4, which taps into the bracket-arm s,

wherebytheshifting-barisheld tothe bracket-

arm. Thelengthof the slot ¢ permits and lim-
its the vertical movement of the shifting-bar.
A springfriction-plate visinterposed between
the head of screw u and the outer surface of

438,

When, however, the
co-operates with the lower
needle-actuating cylinder or ring D, it turns
therewith, so that it turns upon the upper .
cylinder or ring K and in a direction opposite

246

cam-slide co-operates with the needles during | tcuns the shifting-bar in.any position to which
one rotation and the other cam-slide co-op- | i

may be moved. The shifting-bar is pro-
vu:l ed with two inward-proj eetmw stops Q and

" R. Thelower of these stops Q is loca,ted above

the flange ¢ on the lower needle-operating cyl-
inder or ring D and the upper stop R 1is lo-
cated above the flange ¢ on the upper needle-
operating cylinder or ring K. Co-operating
with the lower stop Q is an outward-project-
ing stud S, which is fixed to the lower needie-
opemtmﬂ* cylinder or ring D, preferably to
the flange 7 of its cam-shde and in close prox-

| 1mity to the tappet-pin K. Asaconvenience.
of construction, the tappet-pin K is mounted,

as shown, upon the stud 5. When the shift-
ing-bar occupies its lowermost position, the
stop Q is below the plane of the path of the
stud S, so that the stud does not come in con-
tact therewith, When, however, the shifting-
bar is elevated to its uppermost position, then

70

75

30

the stop Q is lifted into the plane of the path

of stud S, so that as the stud is carried around

by the movement of the lower needle-operat-

ing cylinder or ring it comes in contact with
stop @, thus causing the stop Q, and with it
the thread-carrier, to move with the lower
needle-operating cylinder or ring. Co-oper-
ating with the upper stop R is an outward-
projecting stud T, fixed to the upper outer

Q2

95

edge of the ﬂanwe c on the upper needle-op-

eratmﬂ' cylinder or ring K in appr oximately
the same vertical plane as the tappet-pin L.
When the shifting-bar is in its elevated posi-
tion, (with the lower stud Q and stud S co-op-
erating,) the upper stop R is elevated above
the plane of the path of the upper stud T, so
thatthe studin its rotation does not encounter
the stop R. 'When, however, the shifting-bar
is lowered, (thus lowermw the lower sto Q
below the path of the lower stud S ,) the upper
stop R is lowered into the plane of the path
of the upper stud T, so that as the stud is
carried around by the movement of the upper
needle-operating cylinder or ring K it en-
counters the upper stop R, thus causing the
stop R, and with it the thread-carr ier, to move
with the upper needle-operating Gyhndel or
ring.

Theth read-carriercan thereforebecausedto
move with the twoneedle-operating cylinders
orringsalternately by raisingand lowering the
shifting-bar . This is done automatically
and at the proper intervals by the following
described means: Theshifting-barispr 0V1ded
with an outwardly- pro,]ectmﬂ* boss U, which
1s alternately raised and lowered by coming
in contact with lifting and lowering cams V
W, secured to the head—pl&te A on opposite
sides of the drive-shaft C. Theobject of the

lifting-cam V is to raise the shifting-bar and

so disconnect the upper stop R and theupper
stud T, and thereby stop the conjoint move-
ment of the thread-carrier and the upper
needle-operating cylinder orring. Assuming
therefore that the upper GVIIIIdEl Or ring ro-
tates in the direction of the arrow 1, the cam-

the shifting-bar, the friction of which main- | surface of the lifting-cam V is a,rra-nged 80 as
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to elevate the boss U as it ridesabove it when | the upper cylinder or ring, the thread-carrier

moving in this direction. In locating this

lifting-cam it should be arranged so as to

IO
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shaft and near thereto.

lift the shiftine-bar after the upper needle-

operating eylinder or ring has ceased to oper-

ate the needles, and preferably before the up-

per needle-actuating cam-slide is moved out-
wardly. Consequently thelifting-cam should,

as shown, be located to the left of the drive-
Then in the oper-
ation of the machine the movement of the

thread-carrier will be stopped before the up-

per needle-actuating cam-slide 1s moved out-

ward toitsinoperative position and before the

lower needle-actuating cam-slide is moved
inward to its operative position. To prevent
the yarn-carrier being carried around with
the upper cylinder or ring E by reason of
frictional contact therewith after theshifting-
bar P is raised, an upwardly-projecting stop-
pin w is carried by the lifting-cam V, against
which the boss U abuts after being lifted, so
that the further movement of the thread-
carrier in the direction of arrow 1 1s pre-
vented. The thread-carrier is thus held sta-

tionary for a Dbrief interval with the lower
stop Q elevated into the path of the lower

stud S, ready to be encountered thereby.
When the lower stud S, which moves con-
stantly in a direction opposite to that indi-
cated by the arrow 1, encounters the lower
stop Q, it carries with it the thread-carrier
until the boss U on the shifting-bar P en-
counters the lowering-cam Y. "I'hecam-sur-
face of this cam W is its lower surface, be-

‘neath which the boss U travels, being de-

pressed thereby, whereby the shifting-bar P

is lowered, the coaction between lower stop
Q and lower stud S is destroyed, and the up-

per stop R is lowered into the path of theup-

per stud T in readiness to be encountered.

thereby. The lowering-cam W is located on
the right of the drive-shaft C in such posi-
tion that it stopsthe movement of the thread-
carrier after the lower needle-actuating cam-
slide has ceased to operate the needles and
before it is moved outward out of operative
position in relation to the needles.

A brief interval occurs after the shifting-
bar has been lowered by cam W and before
its npper stop R i1s encountered by the upper
stud 1’ onthe upper needle-operating cylinder
orring, and it is desirable that the thread-car-
rier should remain stationary during this in-
terval. Prior fo the lowering of the shifting-
bar P by cam VW, the thread-carrier moves

~with the lower c¢ylinder or ring D and in a

6o

direction opposite to that of the upper cylin-

der or ring K, on which it rests and moves.
Consequently when the thread-carrier 1s dis-

- connected from the lower cylinder or ring D

there 1s little danger of 1ts further movement

“1n that direction, which, howevey, could be

_easily guarded against by providing a stop

on the end of the cam W; but, owing to the

~frictional contact which necessarily "exists
more or less between the thread-carrier and | stantially as set torth. =

- - = = TRETTR
. _ . H: LIl
- T 4
E
—

would start to move around with the upper
cylinder or ring unless prevented immedi-
ately after the thread-carrier was disengaged

from the lower cylinder or ring and before-

the proper moment, which occurs when the
upper stud T reaches the lowering-cam W.
Such early starting of the thread-carrier would
spoil the knitting, since the thread-carrier
would then be carried past the needlesin ad-
vanece of their operation by the cam-slide.
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Provision is therefore necessary for maintain- -

‘ing the thread-carrierin astationary position
until it is moved by the engagement of the
‘upper stud T with the upper stop R. T'his

provision consists in a spring-plate X, se-
cured to the lowering-cam W, and properly
beveled on its inner face, having a beveled

edge 2, which the shifting-bar P encounters

as the boss U approaches the cam, whereby
the spring-plate is pushed aside to permit the
shifting-bar to pass, and having a beveled
shoulder or cateh 7, which prevents the shift-
ing-bar P, and consequently the thread-car-
rier, from being moved by the frictional con-
tact between the uppercylinderorring I and
the thread-carrier. The abruptness of the
shoulder ¥ and the teusion of the spring-
plate are sufficient to retain the thread-car-
rier in a stationary position against move-
ment by frictional contact with the cylinder
or ring E; but the power exerted by the driv-

ing-force is amply sufficient to cause the shift-

ing-bar P, through the action of the stud T
upon stop R, to easily push aside the spring-
plate, the shifting-bar pressing against the
bevel of the shoulder y. |

The machine as described 1s thus seen to
comprisetwoneedle-operatorsconstantlymov-
ing in opposite directions,two needle-actuat-
ing mechanisms acting alternately and carried
by said needle-operators, respectively, and a
thread-carrier, which moves alternately in-op-
posite directions, co-operating first with one
needle-operator and then with the other. The
machine can be driven by power as rapidly
as any circular-knitting machine and knits a
flat web. . A S

I claim as my invention— |

1. Two movable needle-operatorsof a knit-
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ting-machine which move in opposite diree-

tions and alternately control the needles,sub-
stantially as set forth. | | |

2. Tworotary needle-operators of acircular-
knitting machine which rotate in opposite di-
rections and alternately control the needles,
substanfially as set forth. | i

3. T'wo rotary needle-operatorsof acircular-
knitting machine which rotate constantly in
opposite directions and alternately control the

needles, substantially as set forth. :

4. T'wo movable needle-operators of a knit-
ting-machine which move in opposite direc-
tions and alternately control the needles, in
combination with a thread -carrier, which
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moves alternately in opposite directions, sub-
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5. T'wo rotary needle-operatorsof a circular-
knitting machine which rotate in opposite di-

‘rections and alternately control the needles,

in combination with a rotary thread-carrier,
which rotates alternately in opposite direc-
tions, substantially as set forth.

6. T'worotaryneedle-operators of a circular-

knitting machine which rotate constantly in
oppositedirections and alternately control the
needles, in combination with a rotary thread-

carrier, 'which rotates alternately in opposite
dII‘eCtIOHS, substantially as set forth.

needles, substantially as set forth.

8. A meedle-operator of a circular-knitting:
machine,consistingof a eylinderorring, which :
rotates constantly in one direction, and of a.
cam-slide having needle-actuating cams, said
cam-slide being carried by said cylinder or

ring and movable thereon to and from the
needles, in combination with a second needle-

operator consisting of a cylinder or ring,
which rotates constantly in a direction oppo-

site to that of the other cylinder or ring and
of a second cam-slide having needle- aetuatmn
cams, said second cam-shde being carried by'
said Second cylinder or ring and movable
thereon toand from the needle,s substantially
as set forth. -

9. The combination, with two rotary cam-
slides, of a cir eular-];mttmﬂ' machine having

| needle-aetuati_ng cams and the carriers in
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in combination with two cylinders or rings,

which said cam-slides are mounted, said cam-
slides rotating constantly in opposite diree-

tions and being movable to and from the nee-

dles, Subsfantlally as set forth.
10, The combination, with two. rota,ry cam-

slides, of a clrcular-kmttmﬁ machine having

needle-actuating cams a,nd the carriers in
which said cam-slides are mounted, said cam-
slides rotating constantly in opposite direc-
tions and being movable to and from the nee-
dles, one cam-slide being moved in when the
other is moved out, substantially as set forth.

11. The needle-cylinder of a knitting-ma-

chine and the needles thereof, cach needle
having twobuttsindifferent horizontal planes,
in combination with two rotary cam-slides,
one above the other, having needle-actuating
cams, and the carriers in Whmh sald cam-
slldes are mounted, the cams on the lower
cam-slide co- 0pemt1nﬂ‘ with the lower butts
of said needles and the cams on the upper
cam-slide co-operating with the upper butts
of said needles, substantially as set forth.
12, The needle-cylinder of a knitting-ma-
chine and the needles thereof, each needle
having twobuttsindifferent horizontalplanes,

one above the other concentric with said nee-
dle-eylinder and constantly rotating in oppo-

wanily

site directions, a cam-slide on each of said
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cylindeérs or rings movable to and from said

needies, the lower of said cam-slides having

cams co-operating with thelower butts of said

needles and the upper cam-slide having cams
co-operating with the upper butts of said nee-

dles, one cam-slide being. moved in toward

sald needles when the other is moved out

from said needles, and means, substantially
as set forth, for moving said cam-slides.
13. T'wo rotary cam-slidesrotating in oppo-
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site directions and movable to and from the

| needles, each cam-slide having an actuating

7. Tworotaryneedle-operators of a circular- .
knitting machine which rotate constantly in
oppomte directions, each of said needle-oper--
ators being composed of a rotary cylinder or.
ring, and a needle-actuating mechanism car-.
- ried thereby and movable to and from the

tappet-pin, the two pins being in different

planes, and the carriers 1n which said cam-
slides are mounted, in combination with a

rock-shaft and oppos1tely-pro,] ecting wings
on saild shaft, said wings being &1mnwed in
the pathsof a:a,ld tappet-pins, re&,pectwely one
tappet-pin encountering the outer face of its
wing when the other tappet-pin encounters

30

the inner face of its wing, substantially as set

forth.

14. Two rotary cam-slides rotating in oppo-
site directions and movable to and from the
needles, each cam-slide having an actuating

tappet-pin, the two pins being in different

planes and the carriers-in which said cam-
slides are mounted, in combination with a

rock - shaft, oppositely-projecting wings on

said shaft, said wings being arranged in the
paths of said tappet-pins, respectively, one
tappet-pin encountering the outer face of its
wing when the other tappet-pin encounters
the inner face of its wing, and two projecting
tails carried by said shaft and located in the
paths of said tappet-pins, respectively, only
after said pins have encountered the inner
faces of their respective wings, substantially

“as set forth.

15. The needle-cylinder of a knitting-ma-
chine, the needles thereof, each needle hav-
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ing two butts in different horizontal planes,

two rotary needle-actuating eylinders orrings,
one being located above the other, and the
two cylinders or rings rotating co_nstantly in
opposite directions, a drive-shaft, a pinion
thereon, and ecircular racks cauled by sald
ey11nde1s or rings and engaging said pinion,
respectively, above and below smd shaft, in
combination with two cam-slides on said two

I1I0

115

cylinders or rings, respectively, each of said

cam-slides being movable to and from fthe
needle-cylinder, the upper of said cam-shdes
having cams co-operating with the upper
butts of the needles, and the lower of said
cam-slides having cams co-operating with the
lower butts of Sd:ld needles, an upwardly-pro-
jecting tappet-pin on the lower cam-slide, a
downwardly-projecting tappet-pin on the up-

| per cam-slide, a rock-shaft, two oppositely-

projecting wings on said rock:—shaft in differ-

“ent horizontal planes, the upper of said wings

being located in the path of said upper tap-
pet-pin, and tke lower of said wings being lo-
cated in the path of said lower tappet-pin,
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one tappet-pin encountering the outer face of

1ts wing when the other tappet-pin encounters
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the inner face of its wing, and vice versa, and |

two projecting tails in different horizontal
planes carried by said rock-shaft and located
in the paths of said tappet-pins, respectively,
only after said pins have encountered the in-
ner faces of their respective wings, substan-
tially as set forth.

16. T'wo needle-actuating eylinders or rings
constantly rotating in opposite directions, in
combination with a thread-carrier and means
for connecting said thread-carrier with each
of said eylinders or rings alternately, substan-
tially as set forth.

17. T'wo needle-actuating cylinders or rings
constantly rotating in opposite directions,
in combination with a thread-carrier and a
shifting-bar which alternately connects said
thread-carrier with said eylinders or rings, re-
spectively, substantially as set forth.

18. Two needle-actuating cylindersorrings,
one above the other, constantly rotating in op-

posite directions, each of said cylinders or

rings having a projecting stud, in combina-
tion with a thread-carrier, a movable shiffing-
bar thereon, and two stops carried by said
shifting-bar, the upper stop being in the path
of the stud on the upper of said cylinders or
rings when the shifting-bar is lowered and
the lower of said stops being in the path of
the stud on the lower of said eylindersor rings
when said shifting-bar is raised, substantially
as set forth.

19. Twoneedle-actuating cylinders or rings,
oneabovethe other, constantly rotating in op-
posite directions, each of said cylinders or
rings having a projecting stud, in ecombina-

tion with athread-carrier, a movable shifting- l
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bar thereon, and two stops carried by said
shifting-bar, the upper of said stops being in
the path of the stud on the upper of said eyl-
inders or rings when the shifting-bar is low-
ered, and the lower of said stopsbeing in the
path of the stud on the lower of said eylin-

i ders orrings when said shifting-bar 1s raised,

T
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and stationary lifting and lowering cams 45

which alternately raise and lower said shift-
ing-bar, substantially as set forth. |

20. Two needle-actuating eylinders or rings,
one above the other, constantly rotating in op-

posite directions, each of sald cylinders or 5o

rings having a projecting stud, in combina-
tion with a thread-carrier resting and turn-
ing on the upper of said cylinders or ringsin
contact therewith, a movable shifting-bar on
said thread-carrier, two stops carried by said
shifting-bar, the upperof said stops being in
the path of the stud on the upper of said cyl-
inders or rings when the shifting-bar is low-
ered, and the lower of said stops beingin the
path of the stud on the lower of said cylin-
ders when said shifting-bar is raised, station-
ary lifting and lowering cams which alter-
nately raise and lower said shifting-bar, and

a spring plate or catch engaging said thread- -

carrier and holding it stationary after said
shifting-bar has been lowered, substantially
as set forth. |

In witness whereof 1 have hereunto signed

my name in the presence of two subscribing

wiltnesses.
ALBERT T. I.. DAVIS.
Witnesses:
| JOHN ALDRICH,
THOMAS HaAaMm,

“Hp
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