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T@ all whom Tt mai coneern.: |

Be it known that I, FRANK ] WIALSCH, a citi-
zen of the United Sta,tes residing at the city
of Philadelphia,inthe eounty of Phﬂade] phia
and State of Pennsylvania, have invented cer-
tain new and useful Implovemente in Cireu-

lar-Knitting Machines, of WhICh the follownw :
1S a epeelﬁeatmn |

In knitting certain artleles——-for exmnple
the heels or toes of socks or stockings or the
breast-pockets of Iadiesunder- vests—itis cus-
tomary to shape or fashion the article by nar-
rowing or widening the web during the pro-

1*equnements of the article being kmt This
result is usually accomplished by dwldmﬂ‘
the needles of the machineinto two sets or
divisions and throwing one of these sets or

divisions outof orinto action, and then throw-

ing certain of the needles constituting the
olher set into or out of action, thus narrow-
ing or widening the web during its formation.

The present invention relates in general to
knitting-machines, and more particularly to
simple, durable, and efficient mechanism for |
automatically controlling the operation of the
needles as well as to certain improvements

in the consfruction and arrangement of the

devices for elampmn the needle eyhnder to
place.

The principal ebJeets of the plesent inven-
tion are, first, to provide a knitting-machine

‘in which the opemtmus of throwmw certain

of the needles successively out of or into ac-
tion are automatically controlied and regu-
lated by the needles previously thrown out of
or into actirn; second, to provide simple, dur-
able, and efficient meelmmem tor throwing
one set or division of the needles eolleetwely

out of action in order to permit of the ac-

complishment of the operations of narrowing
and widening the web Deing formed by the
other set or division of the needles; third, to
provide positively - operated mechanism for
automatically and successively throwing cer-
tain of the needles out of or into action in

order to accomplish the operation of narrow-

ing or wideniug the web during its forma-

~tion; fourth, to provide comparatively inex-
‘pensive means for retaining the bits of the
‘needles that are thrown out of action in proper

‘position for engﬂwement by the .fmtomatlc

: needle- contrellinn* mechanism, and, fifth, to
| provide convenient devices for pe1*m1tt111cr of
the adjustment of the needle-cylinder and for
clamping and unclamping thé:same.

My invention consists of a knitting-ma-
chine provided with needles, a needle or- 0p-
erating cam, a traveler normally engaging
with the hubs or bits of the needles prewouely
| thrown out of range of said eam, a finger en-
gaging successively the hubs or bits of the
needles in range of said cam, and means con-
nected with said finger and traveler and op-

i erating at the release of the latter to cause
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the former to throw the needles suceesswely |

out of range of: the cam.

I My mventlon further coﬁeletq of a Kmttmﬂ'-
machine provided with needles, a needle or

operating cam, a t’reveler-normelly engaging
with the hubs or bits of the needles in range

of said cam, a hammer engaging singly the

hubs or bits of thé needles out of range of

sald  cam, and means connected with said
' hammer and traveler and operating when the
traveler engages the needles to cause the for-

stive position.

- My invention further consists of a knitting-
machine provided with a bed-plate, a mov-
able ring having a crown-cam, a needle-cyl-
inder having a crown-cam, and a clamping
device interposed between said bed-plate and
cylinder and comprising a recess, a wedge,
and an operating-lever.

| My invention further consistsof ekmttlnfr-
{ machine provided with needles, a needle- cvl-'

‘inder, a cam- eylmder‘, and a sectional ring

havinw the parts thereof united by hinge and

screw connections and interposed between-

sald eylinders above the needle-bits.

/0
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mer to throw the needles elnﬂ‘ly into opera-
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My invention further consists in the im-

provements hereinafter fully desembed and
claimed.

‘T'he nature and chamcteuz,tle features of
the present invention will be more fully un-

derstood from the following deseription, taken
in connection with the accompanying draw-
i ings forming part hereof, and in which-— '

- Ifigure 1 1s an elevation on the line x & of
Fig. 2, showing a knitting-machine having a

sectional ring interposed between the needle
and cam cylinders for limiting the range of
motion of the needles in an upward direec-
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tion and also showing at the left-hand side
thereof a carrier provided with stems or rods
adapted to engage the shanks of certain of
the needlesin order toshift them collectively
out of range of the operating-cam. Fig. 2 is
a top or plan view of a knitting-machine

showing two systems of needle-operating le-
vers emDbodying features of my invention in

application thereto. Ifig. 3 isa development
of the interior of the cam-eylinder, showing
two sets of travelers, fingers, hammers, and
two systems of spring-controlled levers or
links connecting the fingers with one set ol
travelers and the hammers with the other set
of travelers. Tig. 4 is an elevation of a knit-
ting-machine showing a side view of two sys-
tems of levers embodying features of my 1in-
vention, and Fig. 5 is a detail view on an en-
larged scale, showing the devices for clamp-
ing the needle-cylinder in position. |

In the drawings, A is the bed-plate of a
knitting-machine provided with a rotatable
ring a, having crown-cams a’ engaging crown-
cams on the needle-cylinder, by means of
which the needle-cylinder B is adjusted up
and down, and with circular ways a® for the
reception of the cam-cylinder C.

D are knitting-needles adapfed to work in
suitable axially-disposed recesses b, formed
upon the needle-cylinder B, and provided, re-
spectively, with bits or hubs d for normally
engaging the operating-cams upon the 1in-
terior face of the cam-cylinder C.

b’ is a spring fitted into a groove at or near

the top of the needle-cylinder B and adapted
to retain the needles D in the respective re-
cesses b in such manner thattheneedles may
be shifted up and down vertically by the op-
erating-cams in order to perform the opera-
tion of knitting in the ordinary or in any
preferred manner. | .

Referring now more particularly to Figs. 1
and 4, a?is a bracket depending from the un-
der side of the bed-plate A, and adapted to
support a collar a* in such manner that the
latter may be shifted. up and down thereon.
o® is a carrier attached to or formed integral
with the collar af and provided with stems or
rods «f projecting into certain of the recesses
b, so that when the carrier ¢’ is shifted up-
ward the rods or stems «® engage the lower
extremities of certain of the needles and thus
cause the needles themselves to be shifted

upward, as shown at the left-hand side of

Fig. 1, out of range of the operating-cams K.
13 is a sectional ring provided with a flange
b*, and having the parts thereof united by a
hinge-joint ¥* and removable screw 0° so that
the ring may be readily placed in position
upon or removed from theeylinderBin order
to remove or insert the needles or for any
other purposes.. The ring 0° itself is fitted
into an annular groove formed upon the ex-
terior of the needle-cylinder, so that portions
of the ring in effect form projections that lie
in the recesses of the needle-cylinder and are

engaged by the bits of the needles when the |

465,958

| same are elevated and are out of action, and

the flange b' of the ring U° serves a purpose
to be presently described and algso protects
the interior working parts of the machine
from dust. «'is a hand-lever pivoted upon
the bed-plate A and having oneextremity ex-
tended through a slot in the bed-plate and

connected with the collar a* by a slotted con-

nection af, sothatthe earrier ¢’ may beshifted
upward in order to throw certain of the nee-
dles out of action or downward in order to

' permit these needles to be returned manu-

ally to operative position. The object in
throwing certain of the needles outof or into
action is to permit of the accomplishment of
the operations of narrowing or widening the
web during its formation, so that the number
of needlesthatare collectively thrown out of
action by means of the carrier ¢’ will vary in
different instances, and in all instances there
will be one stem or rod a’ for each needle D
that is to be thrown ouf of action by the car-
rier @°>. In the present instance thirty-six
stems are shown, so that thirty-six needles, or
one-half of all the needles of the machine,
may be thrown collectively out of action by
means of the hand-lever a’. |
Referring now to Figs. 1 and 5, ¢’ are lugs
projecting upward from the bed-plate A and
working in grooves b°in the needle-cylinder 5,
in order to prevent accidental rotation of the
latter. The needle-cylinder B may Dbe ad-
justed up and down in the usual manner—
that is, by rotating the ring ¢ in one direc-
tion or the other by means of a handle at-
tached to the lower face of the ring and work-
ing in a recess in the bed-plate and operated
from the exterior of the machine. Such a
handle is well known and ecommon in circu-

lar-knitting machines, and hence is not shown

upon the drawings. The rotation of the ring
a causes the cams ¢’ to be shifted with refer-
ence to each other, and the wedge-like shape
of the working-surfaces of these cams eflects
the required movements of the needle-cylin-
der. After the needle-cylinder b has been
adjusted upward or downward by means of
the cams «’, and in the manner hereinabove
desceribed, it may be clamped 1n place by
means of a lever a'¥, connected with the base-
plate A and provided at its upper extremity
with a pivotal jaw a!l, adapted to engage tha
inclined side wall 67 of a recess 0% cut or
otherwise formed in the needle-cylinder, so
that the needle-cylinder B may be adjusted
up and down by means of the ring ¢ and then
clamped to place by means of the operating-
lever «'.
ing-lever a, provided with a movable jaw a'!,
is shown; but it must be understood that more
than one such operating-lever and its acces-
sories may be employed.

In the ordinary operation of a knitting-

machine certain of the needles D—for ex-
ample, the twelve needles located diametric-
ally opposite the bracket a*, that is between
the lines 22 and 3 3 in Fig. 2—are not thrown.

In the drawings only one operat-
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out of action, and the widening and narrow-
ing cpclatlcns are performed upon the two
sctq of needles between the lines 1 1 and 2 2
and 11 and 3 3, Fig. 2, which are thrown sin-
oly and successively out of action, beginning
with the needles nearest the line 1 1 and pro-
ceeding in the following order, first, a needle
on one side of the machine—for example, the
left side—and then a needle on the other side
of the machine, the right side, and so on un-

til all the needles of these two sets of needles |

are out of action and only the twelve needles
between the lines 22 and 35 1n Fig. 2 remain
in action. In widening the web the same nee-
dles are thrown into actlcn singly and in a re-
verse manner.

Referring now to I‘w' 3 e, e a,nd e* are thc
ordinary cams for engaging the hubs or bits
of the needles. &3, &% €5 and €% are auxiliary
cams located upon thc mtencl of the cam-
cylinder C, and disposed upon opposite sides
of the heart-shaped cam e¢. The auxiliary

cams e® and €% serve to transfer needle-bits

from near the upper portion of the cam-cyl-
inder Cinto range of the cam ¢7, and the aux-
iliary cams e* and ¢° serve to transfer the nee-
dle-bits from the cam ¢' to positions near the
upper portion of the cam-cylinder C. Of
course the needle- bits are ordinarily out of
range of all the auxiliary cams,

| slnftcfl into range thereof by means of mech-

35

anism plcscntly to be described. It may be

‘remarked that the bits or hubs of the needles

in operative position rest normally upon the
upper edge of the portion e’ of the knitting-
cams E, and the bits of the needles that are

- out of action rest normally upon the ring b

.m

)
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‘In throwing needles out of action use is
made of the fcllcwmfr mechanism:

1 are fingers lccatcd upon opposite sides of
the cams ¢! ¢’,and provided respectively with
cnrved extremities / and 2 The extremities
1" of these fingers are shifted in a manner to
be presently deseribed into cavities 7%, formed
in the top surface of the cam ¢’, and thus are
caused to engage a needle-bit d as shown at
the right- hfmd Slde of Fig. 8. Subsequently
the fingers ¢ are shifted into the position
shown at the left-hand side of Fig. 3, so that

the rotation of the cam-cylinder C causes the

needle-bits d to travel along the upper. sur-
faces of the fingers 7+ into range of the cams
et and ¢°, and these latter direct the needle-
bits into contact with tke ring b° as shown in
Fig. 3, and consequently out of range of the
kmttm o-cams. Themovements of thc fingers

1 are. controlled and regulated by means of

travelers %, adapted to slide under the bits d

of the needles D that are in contact with the

ring 6% which in most instances includes all

the needles previously thrown out of action
by the carrier ¢’, plus the needles previously
thrown out of action in the process of nar-
rowing. When the travelers ' are under the

needle-bits d, the fingers 2 are in contact with

the recesses 7° in the cams ¢', as shown at the

but are |

elers ¢* escapc from the needle-bits and con-
sequcntly come into ccntact with and ride on
the ring 0° the fingers ¢ are shifted out of
contact with the recesses 72° into the pcmtwn

| shown at the left-hand side of Fig. 8, and

thus by properly adjusting the mcvcmcnts of
the fingers 2 the needles D are.thrown out of
action smn*ly and succcscuvcly on opposite
sides of the machine.

/0

/5

¢ are levers supported at ornear.their cen- -

ters by means of studs ¢/, formed upon or

‘connected with the exterior of the cam-cylin-

der C and provided at their outer ends with

R0

lugs or shanks c?, WOI‘klIlﬂ in oblong slots ¢% -

in the cam- cylmclcl C. Thc c*ctlemltlcs of

‘these shanks ¢® extend through to the inte-
rior of the cam-cylinder G and support the

travelers +*. The ends of these travelers

needlie-bits when the cam-ceylinder is rotated

back and forth during the opcrfltlcn of f:lSll- !

ioning.

¢t are levers ccnnectecl at or near their
centers with studs ¢® upon the exterior of the
cam-cylinder C, and having at their ends
shanks c°, 1tcndmﬂ tlncun“h oblong slots ¢7
into the interior of thc cam- ch1nclc1 C These

are beveled upward and inward, as shown, in
~order to permit them to be dcprcsqed by thc

90 -.

95

shanks ¢’ are connected with and carry the |

fingers 1.
s are small springs ccnncctcd mth the out-

‘side of the cam-cylinder C and with the le-

vers ¢ and adapted to shift the travelers ¢4
upward into contact with the ring b3 or with
the bits d of the needles D that have previ-
cusly been thrown into contact therewith.

[OC

s’ are springs-connected with the outside of

the cam-cylinder C and with thelevers ¢t near

I05

the shanks ¢’ thereof, in order to maintain

the ﬁntrclsc nclmally in ccnta,ct with the
cawmcs ?°. |

¢® are links ccnncctcd with thc levers c*b |
pivotal connections ¢’ and with the levers ¢
by slot-connections ¢®. The object of the

slot-connection ¢ is to permit the fingerss to

slide over the needle-bits d in one ducctlcn
without shifting the levers ¢ and travelers v,
and also to insure the operation of the ﬁnﬂ'crs
? by the travelers *. |

7 are keys pivotally connected with the
outside of the cam- cylinder C and provided
with pins for engaging the levers ¢ and c¢*.
These keys.J serve tc sh1ft and lockthe levers
in such position that the travelers ¢* and fin-
gers ¢ are entirely out of range of the needle-

mtq or they permit them tc assume such a

pcmtlcn that the travelers cause thc fingers
to engage the needle-bits.

Thc cpcmtlon of throwing nccclles into

[IO
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action during the process of Wldelllnﬂ‘ is ae-

complished by means of the follcwmﬂ* mcch-
anisin.

1 are travelers lcca,Lccl on opposite sides cf

1. The travelers f are adapted to work in re-
cesses ¢° inthe cam €7, and are lczcnﬂ'c-shapccl

right-hand side of Fig. 3, and when the trav- | as shown, sc that thn tllcy are shifted in

LA

130
the came and farther from it than the fingers
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one direction they ride over the bits ¢ of the
needles in operative position, and when they
are shifted in a reverse direction they ride
under the same and hence occupy positions
in the recesses ¢’

7! are hammers normally oceupying posi-
tions above all the bits ¢ of the needles, and
in the space between the ring {*and its flange
b, Moreover, each of these hammers f’ is
adapted to strike one needle-bit at a timeand
knock it into range of the auxiliary cams ¢’
and ¢, The movements of these hammers f”

are confrolled by means of the travelers f

through the instrumentality of a system of
spring-actuated levers comprising the follow-
ing mechanism:

7% are levers pivoted. at or near their ends
upon studs n projecting from the exterior of
the cam-cylinderC,and provided at theirother
ends with shanks f° extending into the inte-
rior of the cam-cylinder C, and working 1In
oblong slots n”-in theside walls thereof. The
hammers f’ are connected with and carried
by these shanks 1~

s* are springs connected with the exterior
of the cam-cylinder C, and with hooks j* ex-
tending in rear of the points of pivotal sup-
port n of the levers /% Thesesprings s°serve
to maintain the hammers normally 1n contact
with the flange b ,

3 are levers pivoted at or near their cen-
ters by means of lugs n* upon the exterior of
the cam-cylinder C, and having their inner
ends provided with shanks f°, extending into
the interior of the eam-cyiinder through ob-
long slots n°. The travelers f are connected
with and carried by these shanks f°.

s3 are springs connected with the exterior
of the cam-cylinder C,and with the other ends
of the levers %, in order to shift the travelers

f normally above the needle-bits ¢ by forcing

45

50

55

60 exterior of the cam-cylinder C.

them out of the cavities e’ |

77 are links connected with the outer ends
of the levers 3 by pivotal connections f°, and
with the central portions of the levers f* by
means of slot connections ¥, so that when a
traveler f rides above the needle-bits d that
are in eontact with the cam e"a hammer 1’ is
caused tostrike a blowupon aneedle-bit d,and

when the travelers f are beneath the needle-

bits d that are in contact with the cam e, or
in other words are in the cavities €% the ham-
mers £/ remain at rest underneath the flange
L* of the ring 0. The object of the slot con-
nections 7?is to afford the travelers f a slight
range of play without affecting the position
of the hammers /7.

F are keys interposed between the levers
72 and f% and pivotally connected with the
These keys
71 are provided with pins that serve to force

the levers f* and f®apart, whereby the trav-

clers 7 and hammers f/ are shifted below and
above the needle-bits, and consequently into

‘an inoperative position.

The mode of operation of the hereinabove-

:
1

i
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needle-cylinder B is adjusted to the proper

height with reference to the needles by means

of tlie movable ring ¢ dand crown-cams ¢’ in
the usual manner, and is then clamped to

place more readily and more securely than

has been heretofore possihle by meansof the
clamping device comprising the slot 0° hand-

lever ¢'’, and jaw 'Y, whereupon the cam-cyl-

inder is rotated in the usual manner by means
of a gearing, (not shown,) and the needles D
are consequently operated by the cams E in
such manner that, in connection with the
thread-guide G, they produce a tubular web.
In order to accomplish the operation of nar-
rowing the web during its formation, the thir-
ty-six needles shown above theline 1 1in Iig.
2 are thrown out of range of the operating-
cams K into contact with the ring 0° by means
of the handle «” and stems or rods a con-
nected with the carrier «°>. T'he narrowing

~operation is performed by knitting back and

forth upon the needles below the line 1 1 in
Fig. 2 and throwing out a needle first on one
side of the machine, beginning with the nee-
dles nearest the linel 1, and then on the other

side of the machine, and so continuing until
"the two sets of needles between the lines 1 1

and 22 and 11 and 3 8 are thrown out of ac-
tion. 'T'his operation of throwing needles

-singly and successively out of action 1s ac-

complished automatically by means of the fin-
ogers 7 and travelers ¢! and their accessories

. after the kevs 7 have been shifted into proper

position for releasing the levers ¢ and ¢! in
the following manner. When the cam-cylin-
der C is shifted toward the right in Fig. 3,
the traveler #* (shown at the right-hand side
in said figure) slides along beneath the bits d
of the needles that have been previously
thrown out of action, and thus causes the

point ¢’ of the corresponding finger 2 to oc-

cupy a position in the cavity <°, because the
traveler ¢! and its corresponding finger 7 are
constrained by the levers ¢ and ¢, links 8,
and springs s and s’ to move in the same di-
rection—rthat is, both npward or both down-
ward. During the progress ol the cam-eylin-
der C the traveler 2* ruans off the bits ¢ of the
needles previously thrown out of action atthe
same time that the point 2" of the finger ¢
runs under the bit of the next needle to be
thrown out of action, and as soon as the trav-
eler runs off the last needie-bit d, in contact
with the ring 0% the finger ¢ engages the nee-
dle-bit and shifts it into range of the cam é7,
whereby it 1s transferred into contact with
the ring {° and hence out of operative nosi-
tion. During the remainder of the travel of
the cam-cylinder toward the right the trav-
eler 2 runs in contact with the ring 03,
and thus maintains the fingersabove the bits
 of the needles that are in contact with the
cam €. When the cam-cylinder C is shifted
toward the left, the point 7" of the finger ¢
rides freely over the bitsd of theneedles that
are in contact with the cam ¢'. The above-

deseribed knitting-machineis as follows: The | described operationisrepeated whenever the
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- until the required number of needles—-—m the
- presentinstance, twelve needles—at the right-
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cam-cylinder Cis shifted toward the left, and

on one side of the machine and then on the

‘with the ring b® on the left side of the ma-

‘hammer 77 is permltted to remain at rest. Of

C 1s to cause the hammers /7 to throw nee-

‘hammers f7, the levers f? and f%are thrown

‘the bits or hubs.of the needles are all of the

ployed mtelehenﬂ‘eably, and, second, the op-
~erations of throwing needles singly into and |
- out of action are perfm med in a p051twe man- i

465,

cam- eyhnde1 Cisrotated toward theright and |

hand side of the machine have been thrown
singly and successively out of action. Of
course the traveler #* and its corresponding
finger 7 at the left-hand side of the machine
opemte in a similar manner whenever the

cause the needles to be successively and Sin-
gly thrown out of action at the left-hand side
of the machine. The resultof the reciproca-
tion of the cam-cylinder is to cause needles to
be thrown out of and into action singly, first

other side thereof. The web is widened by
first throwing the fingers 7 and travelers *
out of opemtwe p051t10n and then throwing
the travelers fand hammers 7 into Opelatwe
position in the manner hereinabove de-
scribed, and then continuingthe operation of
knitting back and forth. TVhen the cam-cyl-
inder is Shlfted toward the rightin Fig. 3, the
traveler fat the left-hand side in Fig. 3 rides
over the needle-bits d, that are in contact |
with the cam €7, and thus causes the corre-
sponding hammer J" to strike the last needle- |
bit that was previously thrown into contact

chine. The blow of the hammer 7’ forcesthe.
needle-bit into range of the cam €3, whereby

cams I of the machine. Durmn the remain-
der of the travel of the cam-cy hndel toward
the right, the traveler frides upon the nee-
dle-bits d, that are in contact with the cam ¢”,
and thus permits the hammer to remain in |
inoperative position. When the cam-cylin-
der is shifted toward the left, the said trav-
eler /' by reason of its shape is foreced under
the bits of the needles that are in contdet
with the cam ¢’ whereby the corresponding

course the traveler f at the right-hand side of
Fig. 3 and ifs corresponding “hammer 1" are
opereted in a similar manner when the cam-
cylinder C is shifted toward the left. The re-
sult of the reciprocation of the cam-eylinder

dles singly and successively into action, first
on one side of the machine and then on the
other side thereof., Afterallthe needleshave |
been thrown into operative position by the

into inoperative position, the carrier ¢ is
shifted downward, and the needles above the
line 1 11in Fig. 2 are pushed by the hand into |
action, Wheleupon the formation of the tubu—
lar web is continued in the usual manner.
Among the many advantages possessed by
the hereinabove—deseribed machine the fol-
lowing may be particularly mentioned: first,

same length, so that the needles may be em-

]
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ner, so that the pmduetlon of ‘perfect g 200ds

1n a rapid manner is assured.
It will be obvious to those skilled in Lhe art

7Q

to which my invention relates that modifica-

tions may be made in details without depart-
ing from the spirit of the invention. Hence
I de not limit myself tothe exactconstruction
and arrangement of pmts as have been above
described; but
What I ‘elaim as new, and desire to secure

by Letters Patent, is—

75

1. Al{ﬂltt11113~111aelllne provided with a bed- -

plate, & neudle-e} ‘linder, needles working in
recesses ranging lengthwise of said cyhnde1
a needle-Operetum cam, a bracket depending
from said bed-plate, a collar mounted on said
bracket, a carrier connected with said collar
and provided with rods or stems working in
certain of said recesses, and a hand-lever con-
nected with said bed- plete and collar, sub-
stantially as and for the purposes set forth.

30

2. A knitting-machine provided mthebed— |

plate, a needle cylinder, needles working in
recesses ranging lengthwise of said cylmdel

Q0

8 needle- eperatmﬂ cam, a bracket depending

from said bed-plate, a eolla,r movable on said
bracket, a carrier connected with said collar
and provided with rods or stems working in
certain of said recesses, and a hand-lever sup-
ported in an aperture in said bed-plate and
having one extremity t11e1eef connected with

said 00113,1 and the other extremity thereof
100

accessible from above the bed-plate, substan-
tially as and for the purposes set forth. |

3. A knitting-machine provided with nee-
dles, a needle- eylmdel, a cam-cylinder, and a
sectional ring interposed between said eylin-
ders to 1imit the upward movements of the
needle-bits, substantially as and for the pur-
poses set fmth

4. A knitting-machine promded with nee-

dles, a needle- eylmdel, a cam-cylinder, and a
sectional ring having the parts thereof united
by hinge-and-serew connections and inter-
posed between said cylinders above the nee-
dle-bits to form a rest or stop for the needles
outof action, substantially as and for the pur-

poses set forth.
‘5. A knitting-machine provided with nee-

dles, an 0peret1nn cam, a traveler adapted to

Shde in contact with the huabs or bits of the

needles out of action, a finger for engaging
the hubs or bits of eeltam of the needles

in action, and means connected with smd fin-

ger and traveler and operating at the escape
ef the latter from the needle-bits to cause the
former to throw needles successively out of
action.

6. A kmttmfr-meehme provided with nee-
dles, a needle- eylmder an operating-cam, an.

auxiliary cam, a traveler normally sliding in

contact with the hubs or bits of the needles
out of range of the operating -cam, a finger en-

gaging the hubs or bits of the needlesin range
ef_ the operating-cam, and means conneeted
with said finger and traveler and operating

at the r elease of the latter to cause the f01 mer -
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to throw the needle bits or hubs successively
out of range of the operating-cam into range
of the auxiliary cam, snbstantially as and for
the purposes set forth.

7. A knitting-machine provided with nee-
dles, an operating-cam, a traveler adapted to
slide in contact with the hubs or bits of the
needles out of action, a finger for engaging
the hubs or bits of certain of the ncedles 1n
action, and a system of spring-controlled le-
vers and links connected with said finger and
traveler and operating at the escape of the
Jatter from the needle-bits to cause the former
to throw needles successively out of action,
substantially as and for the purposes set forth.

8. A knitting-machine provided with a fin-
ger tending to engage a needle in action, a
traveler controlled by .the needles out of ac-
tion, and mechanism connected with said trav-
eler and finger for causing the former to actu-
ate the latter,substantially as and for the pur-
poses set forth. |

9. A knitting-machine provided with nee-
dles, a needle-cylinder, a slotted cam-cylinder,
an operating-cam, a traveler adapted to slide
in contact with the hubs or bits of the nee-
dles out of action, a finger for engaging the

hubs or bits of certain of the needles 1n ac-

tion, levers connected with the exterior of
the cam-cylinder, and having each an end
provided with a shank extending through a
slot of said cam-eylinder and connected with

~said finger and traveler, respectively, a link

35
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connected with the other ends of said levers,

and springs connected with said cam-cylinder

and levers, substantially as and for the pur-

poses set forth.
10. A knitting-machine provided with nee-

dles, aneedle-cylinder, a slotted cam-cylinder,

an operating-cam, a traveler adapted to slide

‘in contact with the hubs or bits of the nee-
dles out of action, a finger for engaging the

hubs or bits of certain of the needles in ac-
tion, levers connected with the exterior of the
ceylinder and having each an end provided
with a shank extending through a slot of said
cam-cylinder and connected with said finger
and traveler, respectively, springs connected
with said levers and cam-cylinder,and a link
connected with the other end of one of said
levers by a pivotal connection and with the
other of said levers by a slot connection, sub-
stantially as and for the purposes set forth.

11. A knitting-machine provided with nee-
dles, an operating-cam, a traveler adapted to
come in contact with the hubs or bits of nee-
dles in action, a hammer for.engaging singly
the hubs or bits of needles out of action, and
means connected with said hammer and trav-
eler and operating at such contact of the
latter to cause the former to throw needles
singly into operative position.

12. A knitting-machine provided with nee-
dles, an operating-cam having a recess, a trav-
eler sliding over the hubs or bits of the nee-
dles in action andentering said recess to slide
under said hubs or bits, a hammer for engag-

465,938

ing singly the hubs or bits of needles out of

action, and means connected with sald ham-

mer and traveler and operating when the
traveler slides upon the needles in action to
cause the hammer to throw needles singly
into operative position.

13. A knitting-machine provided with a

traveler tending to rise above the bits of the
needle in action, a hammer for throwing nee-
dles into action, and means connected with
said traveler and hammer and adapted to
cause the upward motion of the traveler to

actuate the hammer, substantially as and for

the purposes set forth. |
14. A knitting-machine provided with nee-
dles, an operating-cam, a traveler sliding in

contact with the hubs or bits of the needles
in action, a hammer for engaging singly the

hubs or bits of needles out of action, and a

system of spring-controlled links and levers
connected with said hammer and traveler,

substantially as and for the purposes set
forth. | | |

15. A knitting-machine provided with nee-
dles, an operating and an auxiliary cam, a
traveler sliding in contact with the hubs or
bits of needles in action, a hammer for en-
caging singly the hubs or bits of needles out
of action and throwing the same into range
of the auxiliary cam, and means conneccted
with said hammer and traveler for actuating
the former from the latter, substantially as
and for the purposes set forth.

16. A knitting-machine provided with nee-
dles, a slotted cam-cylinder, a travelersliding
in contact with the hubs or bits of the nee-
dles in action, & hammer for engaging singly
the hubs or bits of the needles out of action,
a lever connected at one extremity thereof to
the exterior of the cam-cylinder and provided
at the other extremity thereof with a shank
extending into the interior of the cam-cylin-
der and connected to said hammer, a lever
connected at an intermediate point thereof
to the exterior of the cam-cylinder and pro-
vided at one extremity with a shank extend-
ing into the interior of the cam-cylinder and
connected with the traveler, a link connected
at one extremity with the hammer-lever by a
slotted connection and at the other extrem-
ity with the free end of the traveler-lever by a
pivotal connection, and springs connected
with said levers and cam-cylinder, substan-
tially as and for the purposes set forth.

17. A knitting - machine provided with a
bed-plate, a needle-cylinder having a crown-
cam, a movable ring having a ecrown-cam and
interposed between said plate and cylinder,
said eylinder being. provided with a recess,
and an operating-lever connected to said bed-
plate and provided with a jaw engaging said
recess, substantially as and for the purposes
set forth, ' _

18. The combination,in aknitting-machine,
of a needle-cylinder, an operating-cam, nee-
dles, a ring near the top of said needle-cylin-

| der forming a stop or bed for the bits of the
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needles out of action, a carrier at the bottom

~of said needle-cylinder provided with stems

10

L5

20

or rods for engaging certain of the needles,
and means for actuatmﬂ‘sald carrier, Subst&n-
tially as and for the purposes set forth.

19. The combination,in aknitting-m
of a needle-cylinder, an operatmﬂ-cam, aring
near the top of said cylinder forming a qt0p
or bed for the bits of needles out of actwn, !
traveler adapted to slide on said ring and
along said bits, a finger for throwing needles
out of action, and meclmmsm conneeted with
said finger and traveler to actuate the former

from the latter, substantially as and for the

purposes set forth.

20. The combmdtlon 1na kmttmﬂ'-ma,chme,-

of a needle-cylinder, a ring near the top of
sald cylinder formmg a qtop for the bits of
needles out of action, a traveler carried by
the cam -cylinder and free to slide on said

ring and along said bits, a finger carried by

- sald cam-cylinder and adapted to engage and

to slide over the bits of the needles in action,
and a system of spring-controlled links and
levers connecting said finger and traveler,
substantially as and for the purposes set forth.

21. The combination, in a knitting-machine,

gy

achine, |

of travelers, a hammer, a finger, systems ot
levers and links connecting said travelers, re-
spectively, with said hammer and finger,

- springs for normally retaining said systems

of levers in operative position, and keys for

locking said levers in inoperative position,

substantially as and for the purposes set forth.
22, The combination, in a knitting-machine,
of needles, a needle-cylinder, a cam-cylinder,

.'Z
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an operating-cam provided with a cavivy, a

traveler adapted toenter said cavity and con-
nected with-the cam-cylinder and having its
edges inclined to cause the traveler to ride
over and under the bits of the needles in con-
tact with said cam, a hammer for throwing
needles into action, and means connected

with said hammer and traveler to actuate the

former from the latter, substantially as and
for the puarposes setl forth |

In witness whereof I have hereunto set my
signature in the presence of two subseribing

witnesses.

FRANK MATLSCIL

Witnesses:
THHOMAS M. SMITH, |
RTICHARD C. MAXWELL.
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