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To all whom it may concern:

Be it known that I, ALBERT T. L. DAVIS, of
Lake Village, in the county of Belknap and
State of New Hampshire, have invented cer-
tain new and useful Improvementsin Circu-
lar-Knitting Machines, of which the follow-
ingisa speclﬁeatlon

ThlS invention relates to that class of cir-
cular-knitting machines which are provided
with lateh-needles arranged in a cirele, with
operating-cams for actuating the needles,and
with devices operating between the needles
for casting off the work fromthe needles and
holding and feeding the work down, such
devices being known as “cast-off fingers,”
“sinkers,” or “sliding jacks.” Among the
advantagesof these “ cast-off fingers” (which
term will be used in the succeeding descrip-
tion in referring to these casting-off, feeding,
and holding-down devices) in circular latch-
needle knitting-machines which may be men-
tioned are that machines so provided are self-
starting, in that the knitting operations may
be initiated without the employment of any
extraneous devices, such as are commonly em-
ployed, and that the usual mechanisms em-
ployed for feeding down the knitted web and
giving tension thereto may be dispensed with.
Such cast-off fingers have also hitherto been
employed in circular lateh- needle knitting-
machines which are- capable of kniiting a
circular web and also of knitting a flat web,
the latter operation being effected in the
well-known way by throwing out of opera-
tion a certain number of the needles and
then vibrating the knitting-cams (in case of
those machines which have a stationary nee-
dle-cylinder and rotary knitting-cams) back

~and forth through a portion of the revolu-
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tion.

Now the present invention consists in im-
provements in the construction of such cast-
off fingers and in the mechanism for holding
and operating such fingers, the improve-
ments being applicable to cireular latch-nee-
dle knitting-machines which are capable of
knitting both a circular and a flat web, such
as are particularly used for knitting stock-
ing-legs and footing the same.

The present improvements are illustrated
in the accompanying drawings, wherein—

Figure 1 is a top view of a knitting-ma-
chine provided with the present improve-
ments. IFig.2 is a central vertical longitudi-
nal section thereof. Fig. 3 is a view in the
nature of a diagram, illustrating the relation
between the cast off ﬁnoers dnd the knitting-
needles and 111ust1at1no the manner of oper-
ating the cast-off ﬁn@els
that for the sake of showmg clearly the op-
erating-cams of the cast-off fingers they are
represented as being placed below the cast-
off fingers instead of above them as theyare
actually located in the machine. Fig. 4is a

. plane projeetion (also in the nature of a
diagram) of the inner face of the cam-cylin-
der, showing the knitting-cams. This figure
is a view at right anvles to that of I‘lo‘ 3.
In Fig. 4 the needles and cast-off ﬁnwers are
1epreeented immediately below or in line
with the corresponding needles and fingers,
as represented in Fig. 3, the two figures
together showing the relative operations of
the needles and fingers. Fig. 5 is a view
showing different relative positions of one
of the needles and the finger adjacent to it.
Fig. 6 is an under side view of the cam-
dlSk which' operates the cast-off-fingers, a
modified arrangement of the cams being
shown. Fig. 7 is a top view of .a portion ot
the guide- dlsk for the cast-off fingers. Fig.
8 is an enlarged detail view showmo the Lela-
tive position of one needle and Lhe adJacent
cast-off finger when the needle-latch is being
closed. Flos 9, 10, and 11 are side, top, and
end views, respectivelv, of one of the cast-off
fingers.

A is the bed- plate of the knitting-machine
upon which the operative parts are mounted
and B is the stationary needle-cylinder ﬁxed
thereto, having longitudinal guide-grooves in
which the lateh- needles C rise and fall. The
needles are operated by a rotary cam-cylin-
der D, which receives motion from a drive-
shaft E which can be operated either by
power or by hand, a hand-crank wheel F be-

ing shown in the dlaW1n0"s The cam-cylin-
del is provided on 1tsmner face with the usual
knitting-cams, which co- operate with the nee-
dle-butts. Since the machine i used to Xiuit

vided with two sets of knitting-cams, each
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set of cams comprising an elevating cam-sur-
face a, a depressing cam-surface b, and a re-
storing cam-surface ¢. To enable the knit-
ting operations to be accomplished which-
ever way the cam-cylinder is rotated, two
switch-cams G are employed, on which the
cam-surfaces ¢ and a portion of the cam-sur-
faces bare formed. One of these sets of cams
is jdle and the other in operation when the
cam-cylinder is rotating ina given direction.
To enable the cam-cylinder to be oscillated
back and forth through a portion of a revo-
lation, as when footing a stocking, it is nec-
essary to throw out of operation a portion of
the needles by lifting them until their butts
are out of reach of any of the cams,in order
that the switch-cams may be entirely free
from any needle-butts when the reversal of
the movement of the cam-cylinder is effected.
The- switch-cams are pivoted at their upper
corners, so that they normally resume by
gravitation their lower operative positions
when not upheld by the needle-butts passing
beneath them.

In Fig. 4 the several positions of the nee-
dles are illustrated, showing how they are ele-
vated by the elevating-cam in order to carry
the needle-latches d entirely above the loops
on the needles, how they are lowered to take
the thread and to carry it below the upper
edge of the needle-cylinder and so draw it
through the loops on the needles, atthe same
time closing the latch, and then how they are
restored to their normal position with the
latches open. The thread is supplied by a
yarn-guide Y, which is fastened to and car-
ried by the cam-cylinder.

The machine and its mode of operation, as
thusfar described, are old and well known and
have been minutely deseribed only in order
that the relation between the movements of
the cast-off fingersand the movements of the
needles may be clearly understood.

Rigidly secured to the cam-cylinder D, so
as to partake of the movements thereof, (by
any suitable means, such as pillarsa’, earried
by the eylinder, and screws 0’,) is a plate 11,
which supports the guide-disk I of the cast-
off fingers J, and the cam-disk K, which op-
erates the cast-off fingers. The guide-disk I
simply rests on the supporting-plate II and
does not partake of the rotary movement
thereof. The guide-disk is formed on its up-
per horizontal face with a plurality of radial
linear guide-grooves e (see Fig. 7) for the
cast-off fingers J. These guide-grooves are
radial to the axis of the cam-cylinder D, are
equal in number to the knitting-needles, and
are opposite, respectively, to the spaces be-
tween the knitting-needles. There is one
cast-off finger J in each of the guide-grooves
e. Each finger Jis capableof a longitudinal
radial movementin its gnide-groove, the path
of its movement being perpendicular to that
of the needles. In the normal state of restof
the cast-off fingers they occupy positions be-
tween the needles, and the great majority of
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the fingers at any given moment are in this
normal position. - Consequently the cast-off
fingers are held by the needles from rotation,
and since when the machine is in operation
the fingers are always held within their re-
spective guide-grooves the guide-disk I is also
prevented from rotating with its supporting-
plate I and the cam-cylinder D. The sup-
porting-plate I is formed on its outer periph-
ery with a projecting annular vertical flange

7, which serves as a guide for the guide-disk I

and prevents anylateral displacementthereof.
The cam-disk I, which effects the radial move-
ments of the cast-off fingers, is rigidly se-
cured to the flange 1 of the plate I, so that it ro-
tates with the cam-cylinder D. This cam-
disk extends horizontally and constitutes a
cover for the cast-off fingers and their guide-
disk, preventing any vertical movement of
the fingers orguide-disk and serving to retain
the fingers in their respective guide-grooves.
This arrangement of the guide-disk for the
cast-off fingers is attended with several im-
portant advantages. The general arrange-
ment of a stationary guide-disk, having radial
grooves for the cast-off fingers, and of a ro-
tary cam-disk for operating the cast-off fin-
gers, which also constitutes a cover for re-
taining the fingers in place, is old and well
known; but,as far as I am aware, in all previ-
ous machines of this character the gnide-disk
has bzen held stationary by direct positive
attachment with a fixed part of the machine,
necessitating more or less complicationin the
construction of the machine. In accordance
with the present invention, however, the
guide-disk for the fingers is wholly unat-
tached to any partof the machine and isheld
from rotation solely by the engagement of
the cast-off fingers with the knitting-needles.
This arrangement renders the construection of
the machine very simple, and enables the
cast-off fingers to be conveniently applied to
any circular-knitting machineof thedescribed
type with a minimum alteration of its parts.

Lach cast-off finger J (see Figs. 9, 10, and
11) is formed with a shank g, which fits and
slides in one of the grooves e, with a verti-
cally-extending butt 7 at its outer end, which
projects above the plane of the upper sur-
face of the guide-disk I, with a square verti-
cal shoulder ¢ at its inner end, and with an
inwardly-projecting hook m, having its lower
face n beveled, said beveled face forming an
obtuse angle with the shoulder ¢, as shown.
Owing to the friction between the plate IT and
guide-disk I each of the fingers, when the ma-
chine is in operation, is in close contact with
theneedle directlyin advanceofit. Therefore
to enableeach finger to move easilyinward the
inner part of its hook m is beveled on the
sides, asshown in Fig. 10. The outer butts
of all the cast-off fingers engage a cam-groove
L in the under face of the rotary eam-disk K.
This cam-groove has two circular portions or
dwells o p concentric with the axisof the cam-
cylinder or of the machine. The dwell o, hav-
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ing thelesser radius,occupiesan arc extending
the greater portion of the circle, so that nor-
mally the cast-off fingers occupy their inner:
most position, while the dwell pof the greater
radins occupies a comparatively small are.
As will hereinafter appear, when the opera-
tion of these dwells 0 and p upon the cast-off
fingers is described, the inner margin of the
dwell o is its operative margin and the outer
margin of the dwell p isits operative margin.
There are two throwing-out cams s s’ and two
drawing-in cams ¢ ¢/, which are formed by the
margins of portions of the cam-groove L con-
necting the two dwells. All of the cams s &’

t ¢’ extend between the two dwells,so thatthe |

action of the cams upon the cast-off fingers is
to cause their butts 2 to be moved from one
of the dwells to the other. The camss¢ only
operate upon the finger-butts 1 when the cam-
cylinder D is rotated in one direction, while
the other cams s’ ¢ only operate when the
cam-cylinder is rotated in the opposite diree-
tion. The operations of the two sets of cams
are identical, and they are provided in order
that the machine may be used for back-and-
forth knitting, as in footing a stocking. As-
suming that in the usual operation of the
machine, when knitting a circular web, the
cam-cylinder and the parts carried thereby
move in the direction of thearrow 1, (see Figs.
1 and 3,) the cams s and ¢ alone operate upon
the finger-butts h. "The horizontal plane in
which the cast-off fingers are located is such,
relatively to that of the upper edge of the
needle-cylinder, that the lower edge of the
shank of each fingeris slightly above the edge
of the needle-cylinder, so that there isno frie-
tion between the fingers and the needle-cylin-
der. When the butt % of a cast-off finger is
in its normal position--that is to say,in the
dwell o, having the lesser radius—the square
inner shoulder ¢ of the finger is nearer the
axis of the machine than the rear or inner
vertical edge of the adjacent needles. (See
position 1, Fig. 5.) Theentire inwardly-pro-
jecting part of the hook m is thus in the
normal position of the finger nearer the axis
of the machine than the adjacent needles.
When, however, the finger is thrown out to
its outermost position by the throwing-out
cams s and its butt is in the dwell p, hav-
ing the greater radius, the finger is entirely
free from the adjacent needles, the inner
point of the hook m being farther from the
axis of the machine than the outer edges of
the adjacent needles, (see position 3, Figs. 5
and 8,) and when the finger is in this ounter-
most position the distance between its square
shoulder + and the adjacent needles is suffi-
cient to permit the needle-latches to swing
upwardly without danger of encountering
the cast-off finger. (See Fig. 8.) It will be
noted that when the fingers are thrown out to
their outermost position by the throwing-out
cam s they remain in this position until they
are drawn in by the drawing-in cam %, as
clearly shown in Figs. 1 and 3.

Now in the present machine the move-
ments of the cast-off fingers bear a special re-
lation to those of the knitting - needles.
‘When the needles begin to rise under the ac-
tion of the elevating-cam a, the cast-off fin-
gers still remain in their innermost position,
their inwardly-projecting hooks holding the
web down and preventing it from beinglifted
by the frictional contact of the needles and
the needle-latches. This is a particular and
important function of the cast-off fingers.
As soon as the latch of one needle is drawn
up entirely free from the loop around the
needle, then the cast-off finger following it
(the word “following” being here used on
the assumption that the needles and fingers

‘which arelastacted upon by the knitting-cams

are “followed ” by those which are first acted
upon, or, in other words, referring to Fig. 3, in
which the arrow 1 indicates the direction in
which the cams are moving, that the needles
and fingers at the right “ follow” those atthe
left) is acted upon by the throwing-out cam
s. This outward movement of the finger is
initiated just after the needle-latch of the
preceding needle has passed clear through
the loop and before the needle has reached
its highest position. Position 2, Fig. 5, shows
the position of the knitting-needle just before
the outward movement of the following cast-
off finger commences. The outward move-
ment of the finger is ecompleted simultane-
ously, or nearly se, with the completion of
the upward movement of the preceding ad-
jacent needle, the positions of the needle and
finger at this instant being shown at position
3, Fig. 5. The fingers remain in their outer-
most position during the entire time while
the needles are taking yarn, and since the
inner points of the finger-hooks m are en-
tirely clear from the outer edges of the nee-
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dles there is no contact between them and -

the yarn which is being fed to the needles.
During the entire action of the depressing-
cam b upon the needles the fingers occupy
their -outermost position. The downward
movement of the needles obviates any neces-
sity for other means to hold the web down,

and the fingers being entirely free from the .

needle-cylinder the loops on the needles are
drawn down upon the upper edge of the nee-
dle-cylinder exactly as in an ordinary knit-
ting-machine. As soon, however, as the nee-
dles begin to rise under the action of the re-
storing-camn ¢ the fingers begin to move in
under the action of the drawing-in ecam ¢
Before, however, a particular finger is moved
far enough in to come in contact with the
web the hook of the needle which it follows
is lifted above the upper edge of the needle-
cylinder, carrying with it the newly-formed
loop. Consequently when the finger moves
in the lower edge of its shank does not come
in contact with the web or the needle-cylin-
der, and its square vertical shoulder 7 pushes

I10

115

120

125

130

against the web. Position 4, Fig. 5, shows -

the posifion of a finger just as the adjacent
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needle appears above the rim of the needle-
cylinder. The inward movement of the fin-
gers is completed before the adjacent needles
are fully restored-to their normal position,

position 5, Fig. 5, showing the position of the

needle when the adjacent finger has just com-’

pleted its inward movement. The fingers
move in far enough to cast off the loops pre-
viously on the needles and to draw the new
loops on the needles to the proper tension,
this being accomplished by the square inner
vertical faces ¢ of the fingers. The hooksm
serve to hold the web down, and their beveled
faces n enable them to pass easily over the
web in case it should be drawn up unusually
high by the action of the needles.

The described construction, arrangement,
and operation of the ecast-off fingers are at-
tended with important advantages which, it is
believed, are not attained by the cast-off fin-
gers which have hitherto been employed. It
is important that the fingers should work in
a plane above the upper edge or rim of the
needle-cylinder, since the fingers thereby op-
erate with minimum friction and there is no
liability of cutting or breaking the loops.
This feature also,in connection with the com-
plete withdrawal of the fingers from the nee-
dles and from the work during the knifting
operations of the needles, enables the knit-
ing to be done with the same freedom and
facility as if the fingers were not used. No
special construction of knitting-needle is re-
quired, nor is it necessary that they should
beof any additionallength. Thesgquare shoul-
ders of the fingers alone press upon the web
to castitoff and pressitback fromn the needles.
Thisinsuresevenness of pressure at all stages
of the knitting and makes the work uniform.
The holding-down hooks are located a -consid-
erable distance above the edge of the needle-
eylinder, so as toallow freedom for the inward
movement of the web; but at the same time
they hold the web low enough, so that the
latches are freed from the web when the nee-
dles are elevated. '

The relation between the actions of the fin-
ger-operating cams and those of the needle-
actuating cams isan important and novel fea-
ture. The fingers are withdrawn and freed
from the needles during the entire time that
the needles are taking the yarn. The fingers
are withdrawn at just the exact time when
their function of holding down the work
ceases, and they are pressed back at the exact
time when they areneeded. Duringall of this
interval they are free from the needles. It
remains therefore only to explain how the fin-
ger-actuating camg are constructedin the cam-
disk K, so that the operations may be the
same whichever way the cam-cylinder D is ro-
tated, and so that the presence of one set of
cams will have no effect whatever upon the
action of the fingers when the other set of cams
isin operation. Hitherto cast-off fingers hav-
ing the same general objects in view as those
herein described have been actuated by cams

so arranged that. the fingers are operated
whichever way the machine is run; but as far
as I am aware both sets of cams act upon the
fingers when the machine is running in one
direction, the action of one set of camsbeing,
however, superfluous and adding to the frie-
tionin operating the machine. Theimproved
operation in the present invention is effected
by the relative locations of the eams s s’ {4
and their points of juncture with the mar-
gins of the dwells o p and by their relation
between the position of these cams and that
of the guide-eyewin the yarn-guide Y. There
is necessarily a fixed velation between the
cam-disk K and the yarn-guide Y, since both
are rigidly secured to the cam-cylinder D.
Now the position of the thread-eye w in the
yarn-guide is determined by the position of
the kunitting-cams on the cam-cylinder. The
thread-eye must be located approximately in
the same vertical plane as the initial point
of the needle-depressing cam b, (see Fig. 4,)
and this point in turn bears a fixed relation to
the positions of the cams in the cam-disk K.
Now the cast-off fingers occupy their outer-
most position while the needles are taking the
thread, as already set forth, and consequently
those fingers which are thus occupying their
outermost position at any given instant ex-
tend from a point 7 approximately opposite
the initial point of the needle-depressing cam
b to a pointapproximately opposite theinitial
point 8 of the needle-restoring cam ¢. Con-
sequently the cast-off fingers in their outer-
most position are not symmetrical with ref-
erence to the thread-eye w. If the cast-oft
fingers in their outermost position were sym-
metrically located with reference to the
thread-eye—that is, if as many of the cast-off
fingers in their outermost position were lo-
cated on one side of the thread-eye as onthe
other—then asingle set of cams s ¢ would suf-
fice to operate the cast-off fingers during back-
and-forth knitting; but on account of the
fact that the thread-eye is not centrally lo-
cated with reference to the cast-off fingers in
their outermost position two separate sets of
cams s ¢t and s’ ¢’ are necessary in the cam-
disk K to enable back-and-forth knitting to
be done. The relative positions of the two
sets of cams s and s’ ¢ are determined by
the following considerations: Regarding the
two cams s ¢ as the main cams their positions
are determined by reference to the operations
performed on the needles by the knitting-
cams, which relation has already been set
forth. The throwing-out cam s terminates
where it reaches the dwell p at the point 2,
(see IFig. 3,) and the drawing-in cam ¢ starts
from the outer margin of the dwell p at the
point 3, the distance between the two points
2 and 3 determining the time during which
the fingers occupy their outermost position.

The point 4 indicates the position of the

thread-eye v, this point being the point
through which a vertical plane extending
through the axis of the machine and the
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thread-eye would pass. This point 4 is, as
shown, nearer the point 2 than itis to the
point 3. Now in laying- out the cams s’ #,
which operate upon the fingers when the cam-
disk K 1s moving in the opposite- direction,
it is only necessary to observe that the throw-
ing-out cam s’ must terminate where it reaches
the dwell p at a point 5, which is just the
same distance on one side from the point 4 as
the point 2 is distant from the point 4 on the

other side, and. that the drawing-in cam ¢

starts from the outer margin of the dwell p
at the point 6, which is the same distance on
one side from the point 4.as the point 3 is
distant from the point 4-on the other side.
Consequently the distance along the dwell D,
between the points 5 and 6, is just equal to
the distance between the points 2 and 3, and
the dwell p is longer than the arc in which
the finger-butts travel therein when the cam-
disk is turned in one direction. As the re-
sult of this construction the two drawing-in
cams are outside of the two throwing-out
cams.

In Figs.1 and 3 the cams s s’ ¢ ¢ are shown
as margins of separate and distinet grooves
connecting the two dwells 0 and p. In prac-
tice, however, the modification shown in Fig.
6 is preferred and used. It will be noted by
reference to Fig. 8 that the finger-butts are
acted npon only by the outer margin of the
dwell p and by the inner margin of the dwell
0, that the drawing-in cams ¢ ¢ are the outer
margins of two of the grooves extending be-
tween the dwells 0 and p, and that the cams
s s" are the inner margins of two of the
grooves extending between. the dwells o and
p. 1t will be further noted that the opera-
tive face or ‘margin of the dwell p merges
into or joins the drawing-in cams ¢ #, and
that the operative face or margin of the
dwell 0 merges into or joins the throwing-out
cams s s’. In Fig. 6 these margins are pre-
served, and the cam-disk is formed with the
recesses &, i, and z by cutting away (or leav-
ing unfilled by cam-blocks) the superfluous
portions of the under face of the cam-disk.
This construction with the recesses , 4, and
z is mueh to be preferred, and is the most
practical one. ’

In the construction shown in Figs. 1 and 3
the raised portions or blocks between the
cams s and ' and between the cams s’ and ¢
are very apt to interfere with the reversal of
the movement of the cam-disk, since in the
case of such reversal the finger-butts are
liable to strike the corners of said blocks.
This difficulty is entirely avoided by the
presence of the recesses x and 1, which per-
nit the easy and free reversal of the move-
ment of the cam-disk. The several recesses
x, 1, and z also facilitate placing the cam-
disk in position. The side margins w« u of
the recess 2 (which is between the cams s s)
are inclined, as shown, so that if a finger is
longitudinally displaced when opposite this

recess it will be restored to its proper posi-
tion.

I claim as my invention— :

1. The needle-cylinder of a circular-knit-
ting machine, its needles, and a cam-cylinder
carrying the needle-actuating cams, in com-
bination with a guide-disk, cast-off fingers
carried by said guide-disk and movable there-
on, said fingers being movable between said
needles, and a cam-disk operating said fin-
gers and secured-to said cam-cylinder, said
guide-disk being supported by said cam-cyl-
inder, but being stationary relatively to said
needle-cylinder,said guide-disk being wholly
unattached to the cam-cylinder or any part
of the machine and being held stationary with
reference to the needle-cylinder by the en-
gagement of the cast-off fingers with the knit-
ting-needles, substantially as set forth,

2. The stationary needle-cylinder of a cir-
cular-knitting machine, its needles, and a ro-
tary cam-cylinder carrying -the needle-actu-
ating cams, in combination with a support-
ing-plate rigidly attached to said cam-cylin-
der, said plate having a vertically-projecting
peripheral flange, a guide-disk seated upon
said plate within said flange, said guide-disk
being unattached to said plate, cast-off fin-
gers carried by said guide-disk and movable
thereon, said fingers being movable between
sald needles, a portion of said fingers being
always located between the needles, whereby
said fingers and said guide-disk are held sta-
tionary, and a cam-disk for actuating said
fingers secured to-the flange of said plate, so
asto rotate therewith and covering said guide-

.disk, substantially as set forth.

3. The needle-cylinder of a circular-knit-
ting machine, its needles, said needles hav-
ing a reciprocating movement, and means for
reciprocating said. needles, in combination
with cast-off fingers located between said
needles and havingareciprocating movement
in a plane perpendicular to that in which the
needles move, and means for reciprocating
sald fingers, each of said fingers havinga face
or shoulder parallel with the path of the nee-
dles, the reciprocation of each finger being
sufficient to carry said face or shoulder from
a position within the adjacent needles to a
position exterior to said needles and back
again, substantially as set forth, :

4. A cast-off finger for a knitting-machine,
having a square inner shoulder and an in-
wardly - projecting holding -hook above said
shoulder, substantially as set forth. :

5. A cast-off finger for a knitting-machine,
having an inwardly-projecting holding-hook
having its point beveled laterally, substan-
tially as set forth. . ,

6. The needle-cylinder of a knitting-ma-
chine and its needles, in combination with
cast-off fingers and the guide-disk thereof,
the guide-disk being located in a plane per-
pendicular to the axis of the needle-cylinder
and in such a position that the lower edges
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of said cast-off-fingers are above the upper
edge of said needle-cylinder, substantially as
set forth.

7. The needle-cylinder of a knitting-ma-
chine, its vertically-reciprocating needles, and
the cam - ¢ylinder having needle- actuating
cams, in combination with horizontally and
longitudinally reciprocating cast-off fingers
which move back and forth between said nee-
dles, a guide-disk in which said fingers are
mounted, and a cam-disk for operating said
fingers, each of said fingers having a vertical
inner shoulder and an inwardly-projecting
liook above said shoulder, the movement of
each of said fingers being sufficient in one
direction to bring said vertical shoulder to a
position inside of the adjacent needles and
in the otherdirection to carry the inner point
of the finger-hook entirely outside of said
needles, substantially as set forth.

8. The needle-cylinder of a knitting-ma-
chine, its needles, the knitting-cams actuating
said needles, cast-off fingers which move back
and forth betweensaid needles, and the guide-
disk for said fingers, in combination with
throwing-out and drawing-in cams which
actuate said fingers, said camsacting to throw
out said fingers when the needles rise to take
the yarn and todraw in said fingers when the
needles rise to cast off their loops, there be-
ing a dwell concentric with the axis of the
machine between the outer ends of said cams,
whereby said fingers occupy their outermost
position during the entire time while the
needles are taking theyarn, and a concentric
dwell between the inner ends of said cams,
whereby said fingers occupy their innermost
position while the needles are not .in opera-
tion, substantially as set forth.

9. The needle-cylinder of a knitting-ma-
chine, itsneedles, the cam-cylinderhaving two
sets of knitting-cams, whereby said needles
may be actuated in whichever way the ma-
chine is run,a guide-disk, and cast-off fingers
which reciprocate on said guide-disk be-
tween said needles,in combination with a cam-
disk having two independent sets of throw-
ing-out and drawing-in cams which act upon
said fingers, one set acting upon said fingers
and the other set being wholly idle when the
machine is run in one direction, and vice
versa,and a dwell concentric with the axis of
the machine, which co-operates with the outer
ends of all of said cams, so that the fingers
occupy their outermost position during the
entire time that the knitting-needles are

taking the yarn in whichever way the mas
chine is run, substantially as set forth.

10. The cam-disk for operating the cast-off
fingers of a knitting-machine, said disk hav-
ing two dwells of different radii and two
throwing-out and two drawing-in cams ex-
tending between said dwells, substan tially as
set forth.

11. The cam-disk for operating the cast-off
fingers of a knitting-machine, said disk hav-
ing a cam-groove which includes two dwells
oand p of different radii, (the dwell p having
the greater radius,) two drawing-in cams ¢ and
, extending between said dwells, the opera-
tive face or margin of said dwell p merging
into and joining said drawing-in cams ¢¢’, and
two throwing-out cams s ¢, extending be-
tween said dwells, the operative face or mar-
gin of said dwell 0 merging into and joining
said throwing-out cams s s”, said cams ss’ be-
ing located between said cams ¢ (', substan-
tially as set forth.

12. The cam-disk for operating the cast-off
fingers of a knitting-machine, said disk hav-
ing the dwells o p, the cams s, s’, f, and ¢, as
specified, and the recesses x y 2, as set forth.

13. The cam-disk for operating the cast-off
fingers of a knitting-machine, said disk hav-
ing circular dwells o p, the dwell p having the
greater radius, the drawing-in cams ¢ ¥/, ex-
tending between said dwells o p, the throw-
ing-out cams s s, extending between said
dwells o p, said cams s s’ being located be-
tween said cams £ ¢, and recesses « and y,
the recess z being formed between the work-
ing faces or margins of the cams s’ { and the
recess y being located Detween the working
faces of the cams s t/, substantially as set
forth.

14. The cam-disk for operating the cast-off
fingers of a knitting-machine, said disk hav-
ing circular dwells o p, the dwell p having
the greater radius, the throwing-out cams s s’,
extending between -said dwells o p, and the
recess z, located between said cams s s” and
merging into said dwell p, said recess having
the inclined side margins u w, substantially
as set forth. _

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses. ‘

ALBERT T. L. DAVIS.

Witnesses:
GEO. A. SANDERS,
V. E. HapLuy.

60

65

70

75

8o

go

95

100

105



