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To all, whoT), it inctly concern. - 
Be it known that I, FRANK MALSCH, a citi 

Zen of the United States, residing at the city 
of Philadelphia, in the county of Philadelphia, 
and State of Pennsylvania, have invented cer 
tain new and useful Improvements in Circu 
lar-Knitting Machines, of which the following 
is a specification. 

In knitting certain articles-for example, 
the heels or toes of socks or stockings or the 
breast-pockets of ladies under-vests-itis cus 
tomary to shape, or fashion the article by nar 
rowing or widening the web during the pro 
cess of its manufacture and according to the 
requirements of the article being knit. This 
result is usually accomplished by dividing 
the needles of the machine into two sets or 
divisions and throwing one of these sets or 
divisions out of or into action, and then throw 
ing certain of the needles constituting the 
other 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 construction and arrangement of the 
devices for clamping the needle-cylinder to 
place. 
The principal objects of the present inven 

tion are, first, to provide a knitting-machine 
in which the operations of throwing certain 
of the needles successively out of or into ac 
tion are automatically controlled and regu 
lated by the needles previously thrown out of 
or into acti?in; second, to provide simple, dur 
able, and efficient mechanism for throwing 
one set or division of the needles collectively 
out of action in order to permit of the ac 
complishment of the operations of narrowing 
and widening the web being 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 widening the web during its forma 

ration; fourth, to provide comparatively inex 
pensive means for retaining the bits of the 
needles that are thrown out of action in proper 
position for engagement by the automatic 

needle-controlling mechanism, and, fifth, to 
provide convenient devices for permitting of 
the adjustment of the needle-cylinder and for 
clamping and unclamping the same. 
My invention consists of a knitting-ma 

chine provided with needles, a needle or op 
erating cam, a traveler normally engaging 
with the hubs orbits of the needles previously 
thrown out of range of said cam, 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 
erating at the release of the latter to cause 
the former to throw the needles successively 
out of range of the cam. 
My invention further consists of a knitting 

machine provided with needles, a needle or 
operating cam, a traveler normally engaging 
with the hubs orbits of the needles in range 
of said cam, a hammer engaging singly the 
hubs or bits of the needles out of range of 
said cam, and means connected with Said 
hammer and traveler and operating when the 
traveler engages the needles to cause the for 
mer to throw the needles singly into opera 

otive 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 consists of a knitting 

machine provided with needles, a needle-cyl 
inder, a cam-cylinder, and a sectional ring 
having the parts thereof united by hinge and 
screw connections and interposed between 
said cylinders above the needle-bits. 
My invention further consists in the im 

provements hereinafter fully described and 
claimed. . 

The nature and characteristic features of 
the present invention will be more fully un 
derstood from the following description, taken 
in connection with the accompanying draw 
ings forming part hereof, and in which 

Figure 1 is an elevation on the line acac 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 direc 
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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 needles in order to shift 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 embodying features of my invention in 
application thereto. Fig. 3 is a development 
of the interior of the cam-cylinder, showing 
two sets of travelers, fingers, hammers, and 
two systems of spring-controlled levers or 
links connecting the fingers with one set of 
travelers and the hammers with the other set 
of travelers. Fig. 4 is an elevation of a knit 
ting-machine showing a side view of two sys 
tems of levers embodying features of my in 
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 adapted 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 in 
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 ID in the respective re 
cesses b in such manner that the needles 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. e 

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. 
a is a carrier attached to or formed integral 
with the collar a' and provided with stems or 
rods a projecting into certain of the recesses 
b, so that when the carrier Ci is shifted up 
ward the rods or stems a' 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 E. 
b3 is a sectional ring provided with a flange 
b', and having the parts thereof united by a 
hinge-joint band removable screw b, so that 
the ring may be readily placed in position 
upon or removed from the cylinder B in order 
to remove or insert the needles or for any 
other purposes. The ring b 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 
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the flange b" of the ring b serves a purpose 
to be presently described and also protects 
the interior working parts of the machine 
from dust. Clf is a hand-lever pivoted upon 
the bed-plate A and having one extremity ex 
tended through a slot in the bed-plate and 
connected with the collar a by a slotted con 
nection a, so that the carrier a may be shifted 
upward in order to throw certain of the nee 
diles 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 out of 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 needles that are collectively thrown out of 
action by means of the carrier a 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 out of action by the car 
rier a. 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, a are lugs 
projecting upward from the bed-plate A and 
working in grooves b° in the needle-cylinder B, 
in order to prevent accidental rotation of the 
latter. The needle-cylinder B may be ad 
justed up and down in the usual manner 
that is, by rotating the ring a 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 common in circu 

same are elevated and are out of action, and 

upon the drawings. The rotation of the ring 
a causes the cams a? to be shifted with refer 
ence to each other, and the wedge-like shape 
of the working-Surfaces of these cams effects 
the required movements of the needle-cylin 
der. After the needle-cylinder B has been 
adjusted upward or downward y means of 
the cams (t', and in the manner hereinabove 
described, it may be clamped in place by 
means of a lever Ct', connected with the base 
plate A and provided at its upper extremity 
with a pivotal jaw a, adapted to engage the 
inclined side wall b of a recess U, 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 a, and then 
clamped to place by means of the operating 
lever (t". In the drawings only one operat 
ing-lever at', provided with a movable jaw a 1, 
is shown; but it must be understood that more 
than one Such operating-lever and its acces 
sories may be employed. 

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 33 in Fig. 2-are not thrown 

lar-knitting machines, and hence is not shown 

In the ordinary operation of a knitting 
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out of action, and the widening and narrow 
ing operations are performed upon the two 
sets of needles, between the lines 11 and 22 
and 11 and 33, Fig. 2, which are thrown sin 
gly and successively out of action, beginning 
with the needles nearest the line 1 I 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 
till all the needles of these two sets of needles 
are out of action and only the twelve needles 
between the lines 22 and 33 in Fig. 2 remain 
in action. In widening the web the same nee 
dles are thrown into action singly and in a re 
Verse manner. 

Referring now to Fig. 3, e, e', and e are the 
ordinary cams for engaging the hubs or bits 
of the needles, e, e", e, and e are auxiliary 
cams located upon the interior of the cam 
cylinder C, and disposed upon oppositesides 
of the heart-shaped cam e. The auxiliary 
cams e8 and e serve to transfer needle-bits 
from near the upper portion of the cam-cyl 
inder Cinto range of the came, and the aux 
iliary cams e' and e serve to transfer the nee 
dle-bits from the came 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, but are 
shifted into range thereof by means of mech 
anism presently 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. 

In throwing needles out of action use is 
made of the following mechanism: 

i are fingers located upon opposite sides of 
the camsee, and provided respectively with 
curved extremities i and . The extremities 
i' of these fingers are shifted in a manner to 
be presently described into cavities i, formed 
in the top surface of the came, and thus are 
caused to engage a needle-bit d, as shown at 
the right-hand side of Fig. 3. Subsequently 
the fingers i 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 into range of the cams 
e' and e, and these latter direct the needle 
bits into contact with the ring b, as shown in 
Fig. 3, and consequently out of range of the 
knitting-cams. The movements of the fingers 
i are controlled and regulated by means of 
travelers it, adapted to slide under the bits d 
of the needles D that are in contact with the 
ring b°, which in most instances includes all 
the needles previously thrown out of action 
by the carrier a, plus the needles previously 
thrown out of action in the process of nar 
rowing. When the travelers i are under the 
'needle-bits d, the fingers are in contact with 
the recesses in the cams e, as shown at the 
right-hand side of Fig. 3, and when the trav 

elers escape from the needle-bits and con 
Sequently come into contact with and ride on 
the ring b, the fingers are shifted out of 
contact with the recesses into the position 
shown at the left-hand side of Fig. 3, and 
thus by properly adjusting the movements of 
the fingers the needles D are thrown out of 
action singly and successively on opposite 
sides of the machine. 

7 O 
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c are levers supported at or near their cen 
ters by means of studs c', formed upon or 
connected with the exterior of the cam-cylin 
der C and provided at their outer ends with 
lugs or shanks c, working in oblong slots c 
in the cam-cylinder C. The extremities of 
these shanks c extend through to the inte 
rior of the cam-cylinder C and support the 
travelers it. The ends of these travelers it 
are beveled upward and inward, as shown, in 
order to permit them to be depressed by the 
needle-bits when the cam-cylinder is rotated 
back and forth during the operation of fash 
ioning. 

c" are levers connected at or near their 
centers with studs c upon the exterior of the 
cam-cylinder C, and having at their ends 
shanks c, extending through oblong slots c 
into the interior of the cam-cylinder C. These 
shanks care connected with and carry the fingers i. 

S are Small Springs connected with the out 
side of the cam-cylinder C and with the le 
vers c and adapted to shift the travelers it 
upward into contact with the ring bor with 
the bits d of the needles D that have previ 
ously been thrown into contact therewith. 

s' are springs connected with the outside of 
the cam-cylinder C and with the leverse' near 
the shanks c' thereof, in order to maintain 
the fingers normally in contact with the 
cavities i. 
care links connected with the levers c' by 

pivotal connections c' and with the leverse 
by slot-connections c. The object of the 
slot-connection c' is to permit the fingers i to 
slide over the needle-bits d in one direction 
without shifting the levers c and travelers it, 
and also to insure the operation of the fingers 
ti by the travelers i. 

j are keys pivotally connected with the 
outside of the cam-cylinder C and provided 
With pins for engaging the levers c and c'. 
These keys.j serve to shift and lock the levers 
in Such position that the travelers i and fin 
gers are entirely out of range of the needle 
bits, or they permit them to assume such a 
position that the travelers it cause the fingers 
to engage the needle-bits. 
The operation of throwing needles into 

action during the process of widening is ac 
complished by means of the following mech 
alS. 

fare travelers located on opposite sides of 
the came and farther from it than the fingers 
i. The travelers fare adapted to work in re 
cesses e in the came, and are lozenge-shaped, 
as shown, so that when they are shifted in 
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one direction they ride over the bits d of the needle-cylinder B is adjusted to the proper 
needles in operative position, and when they height with reference to the needlesby means 
are shifted in a reverse direction they ride 
under the same and hence Occupy positions 
in the recesses e. 

f' are hammers normally occupying posi 
tions above all the bits d of the needles, and 
in the space between the ring band its flange 
ly'. Moreover, each of these hammers f' is 
adapted to strike one needle-bit at a time and 
knock it into range of the auxiliary cams e 
and e. The movements of these hammers f' 
are controlled by means of the travelers f 
through the instrumentality of a system of 
spring-actuated levers comprising the follow 
ing mechanism: 
fare levers pivoted at or near their ends 

upon studs in projecting from the exterior of 
the cam-cylinder C, and provided at their other 
ends with shanks fextending into the inte 
rior of the cam-cylinder C, and Working in 
oblong slots 'in the side walls thereof. The 
hammers f' are connected with and carried 
by these shanks f. 
of the cam-cylinder C, and with hooks f ex 
tending in rear of the points of pivotal Sup 
port in of the levers f. These springss serve 
to maintain the hammers normally in contact 
with the flange b. - 
fare 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 cam-cylinder through ob 
long slots in. The travelers f are connected 
with and carried by these shanks f. 

s' are springs connected with the exterior 
of the cam-cylinder C, and with the other ends 
of the leversif, in order to shift the travelers 
if normally above the needle-bits d by forcing 
them out of the cavities e. 

fi are links connected with the outer ends 
of the levers f by pivotal connections f, and 
with the central portions of the levers f by 
means of slot connections f', so that when a 
traveler frides above the needle-bits d that 
are in contact with the came a hammer f' is 
caused to strike a blow upon a needle-bit (l, and 
when the travelers fare beneath the needle 
bits d that are in contact with the came, or 
in other words are in the cavities e, the ham 
mers f’ remain at rest underneath the flange 
ly of the ring t. The object of the slot con 
nections f is to afford the travelers f a slight 
ange of play without affecting the position 
of the hammers f'. 
fare keys interposed between the levers 

f' and f, and pivotally connected with the 
exterior of the cam-cylinder C. These keys 
f10 are provided with pins that serve to force 

if apart, whereby the trav the levers f' and 
elers f and hammers f' are shifted below and 
above the needle-bits, and consequently into 
an inoperative position. 
The mode of operation of the herein above 

described knitting-machine is as follows: The 

s' are springs connected with the exterior 

of the movable ring a and crown-cams Ct' in 
the usual manner, and is then clamped to 
place more readily and more securely than 
has been heretofore possible by means of the 
clamping device comprising the slot l', hand 
lever at', and jaw ('', whereupon the cam-cyl 
indel' 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 the line 11 in Fig. 
2 are thrown out of range of the operating 
cams E into contact with the ring lb by means 
of the handle at and stems or rods a, con 
nected with the carrier a. The 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 line 11, 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 1 and 33 are thrown out of ac 
tion. This operation of throwing needles 
singly and successively out of action is ac 
complished automatically by means of the fin 
gers and travelers and their accessories 
after the keys i have been shifted into proper 
position for releasing the levers c and c in 
the following manner. When the cam-cylin 
der C is shifted toward the right in Fig. 3, 
the traveler i (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 i' of the corresponding finger to oc 
cupy a position in the cavity i, because the 
traveler i and its corresponding finger are 
constrained by the levers c and c', links c, 
and springs S and S' to move in the same di 
rection-that is, both upward or both down 
ward. During the progress of the cam-cylin 
der C the traveler runs off the bits d of the 
needles previously thrown out of action at the 
same time that the point i' of the finger 
runs under the bit of the next needle to be 
thrown out of action, and as soon as the traw. 
eler runs off the last needle-bit d, in contact 
with the ring l', the finger i engages the nee 
dle-bit and shifts it into range of the cam ef, 
whereby it is transferred into contact with 
the ring band hence out of operative posi 
tion. During the remainder of the travel of 
the cam-cylinder toward the right the trav 
eler a runs in contact with the ring ly, 
and thus maintains the finger iabove the bits 
d of the needles that are in contact with the 
came. When the cam-cylinder C is shifted 
toward the left, the point of the finger 
rides freely over the bits d of the needles that 
are in contact with the cam e. The above 
described operation is repeated whenever the 
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cam-cylinder C is rotated toward the right and 
until the required number of needles--in the 
present instance, twelve needles-at the right 
hand side of the machine have been thrown 

5 singly and successively out of action. Of 
course the traveler * and its corresponding 
finger at the left-hand side of the machine 
Operate in a similar manner whenever the 
cam-cylinder Cis shifted toward the left, and 
cause the needles to be successively and sin 
gly throWin out of action at the left-hand side 
of the machine. The result of the reciproca 
tion of the cam-cylinder is to cause needles to 
be thrown out of and into action singly, first 
On One side of the machine and then on the 
other side thereof. The web is widened by 
first throwing the fingers i and travelers : 
Out of operative position, and then throwing 
the travelers fand hammers f" into operative 
position in the manner hereinabove de 
Scribed, and then continuing the operation of 
knitting back and forth. When the cam-cyl 
inder is shifted toward the right in Fig. 3, the 
traveler fat the left-hand side in Fig. 3 rides 
Over the needle-bits d, that are in contact 

O 

25 
With the came, and thus causes the corre 
Sponding hammer f" to strike the last needle 
bit that Was previously thrown into contact 
With the ring b on the left side of the ma 
chine. The blow of the hammer f" 
needle-bit into range of the came, whereby 
it is transferred into range of the operating 
cams E of the machine. During the remain 
der of the travel of the cam-cylinder toward 
the right, the traveler frides upon the nee 
dle-bits d, that are in contact with the came, 

35 

and thus permits the hammer to remain in. 
inoperative position. When the cam-cylin 
der is shifted toward the left, the said trav 
eler f by reason of its shape is forced under 
the bits of the needles that are in contact 
With the came", whereby the corresponding 
hammer f' is permitted to remain at rest. Of 
course the traveler fat the right-hand side of 
Fig. 3 and its corresponding hammer f' are 
Operated in a similar manner when the cam 
cylinder C is shifted toward the left. The re 
Sult of the reciprocation of the cam-cylinder 
C is to cause the hammersf' to throw nee 
dles singly and successively into action, first 
On One side of the machine and then on the 
Other side thereof. After all the needles have 
been thrown into operative position by the 
hammers f', the levers f° and fare thrown 
into inoperative position, the carrier c is 
shifted downward, and the needles above the 
line I. 1 in Fig.2 are pushed by the hand into 
action, whereupon the formation of the tubu 
lar web is continued in the usual manner. Among the many advantages possessed by 
the hereinabove-described machine the foll 
lowing may be particularly mentioned: first, 
the bits or hubs of the needles are all of the 
same length, so that the needles may be em 
ployed interchangeably, and, second, the op 
erations of throwing needles singly into and 
out of action are performed in a positive man 
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forces the. 

ner, so that the production of perfect goods 
in a rapid manner is assured. 

It will be obvious to those skilled in the art 
to which my invention relates that modifica 
tions may be made in details without depart 
ing from the spirit of the invention. Hence 
I do not limit myself to the exact construction 
and arrangement of parts as have been above 
described; but 
What I claim as new, and desire to Secure 

by Letters Patent, is 

75 

1. A knitting-machine provided with a bed 
plate, a needle-cylinder, needles working in 
recesses ranging lengthwise of Said cylinder, 
a needle-operating 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-plate and collar, sub 
stantially as and for the purposes set forth. . 

2. A knitting-machine provided with a bed 
plate, a needle-cylinder, needles working in 
recesses ranging lengthwise of Said cylinder, 
a needle-operating cam, a bracket depending 
from said bed-plate, a collar 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 thereof connected with 
said collar and the other extremity thereof 
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-cylinder, a cam-cylinder, and a 
sectional ring interposed between said cylin 
ders to limit the upward movements of the 
needle-bits, substantially as and for the pur 
poses set forth. 

4. A knitting-machine provided with nee 
dles, a needle-cylinder, a cam-cylinder, and a 
sectional ring having the parts thereof united 
by hinge-and-screw connections and inter 
posed between said cylinders above the nee 
dile-bits to form a rest or stop for the needles 
out of action, substantially as and for the pur 
poses set forth. 

5. 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 needles 
in action, and means connected with said fin 
ger and traveler and operating at the escape 
of the latter from the needle-bits to cause the 
former to throw needles successively out of 
action. 

6. A knitting-machine provided with nee 
dles, a needle-cylinder, 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 needles in range 
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of the operating-cam, and means connected 
with said finger and traveler and operating 
at the release of the latter to cause the former 
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to throw the needle bits or hubs successively 
out of lange of the operating-cam into range 
of the auxiliary cam, substantially 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 needles in 
action, and a system of spring-controlled le 
vers and links connected with said finger and 
traveler and operating at the escape of the 
latter 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 in 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-cylinder and connected with 
said finger and traveler, respectively, a link 
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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, 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 in ac 
tion, levers connected with the exterior of the 
cylinder 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 and entering said recess to slide 
under said hubs or bits, a hammer for engag 
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ing singly the hubs or bits of needles out of 
action, and means connected with said ham 
ner 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 
gaging singly the hubs or bits of needles out 
of action and throwing the same into range 
of the auxiliary cam, and means connected 
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, a 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 crown-cam and 
interposed between said plate and cylinder, 
said cylinder 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 a knitting-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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Said cam-cylinder and adapted to engage and 
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needles out of action, a carrier at the bottom of travelers, a hammer, a finger, systems of 
of said needle-cylinder provided with stems 
or rods for engaging certain of the needles, 
and means for actuating said carrier, substan 
tially as and for the purposes set forth. 

19. The combination, in a knitting-machine, 
of a needle-cylinder, an operating-cam, a ring 
near the top of said cylinder forming a stop 
or bed for the bits of needles out of action, a 
traveler adapted to slide on said ring and 
along said bits, a finger for throwing needles 
out of action, and mechanism connected with 
said finger and traveler to actuate the former 
from the latter, substantially as and for the 
purposes set forth. 

20. The combination, in a knitting-machine, 
of a needle-cylinder, a ring near the top of 
said cylinder forming a stop 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 
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, 

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, 
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an operating-cam provided with a cavity, a 
traveler adapted to enter said cavity and coll 
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 purposes set forth. 

In witness whereof I have here unto set my 
signature in the presence of two subscribing 
Witnesses. 

FRANK MALSCII. 
Witnesses: 

THOMAS M. SMITH, 
RICHARD C. MAXWELL. 
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