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UNITED STATES

PATENT OFFICE.

LOUIS N: D. WILLIAMS, [OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR
OF ONE-HALF TO ROBERT W. SCOTT, OF SAME PLACE.

KNITTING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 521,066, dated June 5,1894,
Application filed August 31,1893, SerialNo,484,446. (Nomodel)

To all whom it may concern:

Be it known that I, Louis N. D. WILLIAMS,
a citizen of the United States, residing in
Philadelphia, Pennsylvania, have invented
certain Improvements in Knitting-Machines,
of which the following is a speecification.

My invention consists of certain improve-
ments in the knitting machine for which Let-
tersPatentNo.410,859 were granted to Robert
'W. Scott, on the 10th day of September, 1889,
the object of my invention being to simplify
the construction and render moreeffective the
operation of the devices employed for pick-
ing the fashioning needles into and out of
operative position. This objeet I attain in
the manner hereinafter set forth, reference
being had to the accompanying drawings,in
which—

Figure 1, is an end view of a knitting ma-
chine constructed in-aceordance with my pres-
ent invention, the needle cylinder being for
clearnessshown without needles. Fig.2, isa
side view of the same, partly in section, and
with some of the gearing broken away in or-
der to show the parts behind it. Fig. 3,isa
longitudinal section, on a larger scale, of the
needle ceylinder, cam ring, and some of the
needle picking devices. Fig. 4,isa plan view
of the cam box and needle picking devices.
Fig. 5, is a view showing the cams of the cam
box. Fig. 6,is an enlarged end view of parts
of the pickers and of some of the needles; and
Figs. 7 and 8, are views illustrating certain
modifications in the construction of the ma-
chine.

The needle cylinder 1 is mounted in the
fixed frame or head 2 of the machine so that
it has no movement of rotation therein and the
cam box 3 is mounted so as to rotate and has
around its lower edge a bevel wheel 4 mesh-
ing with abevel pinion Son a shaft 6 to which
either a continuous rotating motion or a mo-
tion first in one direction and then in the oppo-
site direction ean be imparted, the character
of the motion being dependent upon whether
the continuously rotating pinion 7 or a back
and forth movement pinion 8 is clutched to
the shaft by the interposed clutch sleeve 9,
it being understood that the pinionsareloose
on the shaft and the clutch sleeves splined
thereto, so that by moving the clu_tch s.le.eve,
by means of itslever 10, either of the pinions
may be caused to operate the shaft 6.

Movement isimparted to the pinion 7 by a
spur wheel 11 carried by a countershaft 12
and meshing with a pinion 13 on the driving
shaft 14,and back and forth movement isim-
parted to the pinion 8 by means of a segment
15 formed upon one arm of a lever 16 hung
to a suitable bearing on the frame of the ma-
chine, another arm of this lever being con-
nected by a rod 17 to a crank pin 18 on the
spur wheel 11. v

A ring 20 is fitted between upper and lower
shoulders on the eam box 3 and is thus con-
fined vertically thereto,' the ring having a
frictionalhold upon the cam box so that while
it is caused to move with the cam box when
such movement is not obstructed, it can slip
when its movement meets with an obstruc-
tion sufficient to overcome its frictional hold
upon the cam box.

To a bracket 21 on the friction -ring 20 is
hung, by means of a pin 22, one end of an
arm 23, which is acted upon by a spring 24
tending to move the free end of the arm out-
ward to an extent permitted by contact of
the same with a cam lever 25, which is hung,
by means of a pin 26, to a bracket 27 mounted
upon the cam box, as shown in Fig. 4.

" The free end of the arm 23 serves as a guide
for a pair of pins 30 and 31, the upper end
of the pin 30 being bent inward toward the
needle cylinder of the machine and being re-
cessed on its opposite sides so as to form a
centralrib 32 with a flange 33 projecting from
each face of the same at the bottom, asshown
in Fig. 6. The other pin 31 is bent outward

-at the upper end and acts upon one arm of a

lever 34 which is hung to a stud 385 on the
arm 23,the inner end of this lever 34 occupy-
ing a position directly above the central rib
32 of the pin 30 as shown in Figs. 4 and 6.
The pin 30 and lever 54 constitute the needle
pickers, the former for lifting the needles ounf
of operative position, and the latter for de-
pressing or restoring them as hereinafter set
forth. .

A projecting portion of the frame or head
1 has at the outer end bearings 36 for a rock
shaft 87, to which a vibrating motion is im-
parted by a cam 38 on the shaft 12, this cam
acting upon an antifrietion roller 39 carried
by an arm 40 which is secured to the shaft 37.

Secured to the central portion of the shaff
34 ig a plate 41 forked at its inner end, and
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mounted in each of these forksso as to slide
radially in respect to the needle eylinder is a
slide 42 having at its inner end a segmental
lifter 43 sufficient in length to compass as
many needles of the needle cylinder as con-
stitute the fashioning needles at each end of
the fashioning set, that is to say, the needles
which are first thrown out of operative posi-
tion and then brought into operative position
again to narrow and widen the knitted web.

The slides 42 are under control of levers 44
hung to the vibrating plate 41, a slot near the
outer end of each lever receiving a pin 45
which projects from the slide 42 through a
guide slot 46 formed in the confining cap 47
on the arm of the plate 41.

The short arms of the levers 44 are drawn
together by a spring 48 .and are under-control
of a cam 49 the stem of which is adapted to
an opening in the vibrating plate 41, so that
the cam can be turned. When the cam 49 is
in the position shown in Fig: 4 the short arms
of the levers44 are forced apart and the slides
42 are forced inward toward the cam box and
the lifters 43 oceupy positions in line with the
inner pin 30 of the arm 23, but if the cam 49
is turned quarter way around it permits the
short arms of the levers 44 to be drawn to-
ward each other, thus drawing outward the
slides 42,

/Fhe-eam box 3 has a centrallifting cam 50,
draw down cams 51 on each side of the same,
supplementary lift cams 52 beyond said draw
down cams, a top or guard cam 53, and a piv-
oted toe cam 54 which can swing in contact
with-eitherof the draw down cams 51 in order
to direct the needles thereto, the direction of
swing depending upon the direction of move-
ment of the cam box,

The operation of the machine is as fol-
lows:—When the cam box is rotating and the
machine is producing round and round work
the lever 25 is in the position shown by dot-
ted lines in Fig. 4 so that the arm 23 is moved
ountward by its spring 24 to such an extent as
to carry both of the pins 30 and 31 out of
range of the lifters 43 which, it willbe under-
stood, have a constant rising and falling
movement-due to the constant vibration of
tho plate41. When the formation of tubuiar
web by round and round knitting is com-
pleted, a certain number of the needlesof the
cylinder are raised, as shown at the right hand
side of Fig. 3,s0 that their bits are free from
the control of the knitting cams and the di-
rection of motion of the cam box is changed
from a rotating to a. reciprocating or to and
fromotion by shifting thecluteh sleeve 9. At
the same time the lever 25 is turned to the
position shown by fulllines in Fig. 4 by any
appropriate contrivance, as for instance by
means of a pin earried by a lever acted on by
a pattern chain, similar to that employed for
operating the lever of the draw down cam in
Letters Patent No, 484,610, dated October 18,
1892, The levers4{areinthe position shown
in Fig. 4, hence when the arm 23 is thus pushed

intooperative position it brings the pin 30into
line with the lifters 43. Before the cam box
reaches the limit of its first reciprocation the
rib 32 of the picker 30 comes into contact with
the bit of the depressed needlesattherear end
of the acting set and the continued movement
of the ring 20 with the cam box is thereby ar-
rested, and while the ring is thus stationary
the lifters 43 have a quick vertical reciproca-
tion imparted tothem so that the shoulder 33
which projects under the bit of the needlein
contact with the rib 32 lifts said needle into
inoperative position, the pin 30 then falling
back by gravity with the lifter 43 as the lat-
ter descends. Defore the cam box reaches

‘the limit of its reciprocation in the opposite

direction, the other side.of the rib 32 strikes
the bit of the depressed needle at the oppo-
site end of the acting set and this is lifted out
of operative position: by the opposite flange
33 in the same manner, and the operation is
thus proceeded with, the number of acting
needles being reduced one byone on each re-
ciprocation of the cam box, first at-one end of
the set-and then at the opposite end. - When
the number of needles in action has been re-
duced to the desired extent the cam 49 is
shifted so as to draw the lifters 43 outward
into position beneath the pin 31, this opera-
tion taking place when the lifters are down
so that the movement will not be interfered
with by said pin 31. " As shown in the draw-
ings, the cam 49 is intended to be turned by
hand, but in an automatic machine the move-
ment of the cam at the proper times will. be
effected by a connection with some moving
part of the machine, such connections form-
ing no part of my present invention. Dur-
ing the time that the picker 30 was lifting
the needles successively out of operative po-
sition the other picker formed by the inner
end of the lever 34 remained stationary and
traveled back and forth above the Dbits of
the raised needles but as soon as the lifters
45 are shifted outwardly the condition of
affairs is reversed, the picker 30 now remain-
ing down and the picker 34 being operated
by the pin 31. The picker 30, however, still
acts as the stop for limiting the movement of
the friction ring 20 with the eam box, but the
stoppage of the picker 30 by contact with the
end needle of the actuated set now brings the
inner end of the picker 34 directly above the
bit of the first adjacent raised or inoperative
needle, for, as shown in Fig. 6, the width of
the picker 30 is equal to the gage of three
needles, and as the end of the picker 34 is di-
rectly above the central rib of the picker 30
it follows that when the latter is stopped by
contact with the bitof one needle, the picker
34 will be in line with the next needle and
will be in position to pull it down into oper-

-ative position as soon as the pin 31 is raised

by the action of the lifters 43. The amount

of lift imparted to the needles by the picker
30 will be but slight, only sufficient, in fact,
to permit the ends of the cam 53 to complete
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the raising movement and the depression of
the bits of the needles by the picker 34 need
only be sufficient to carry them beneath the
ends of said cam.

It will be observed that the cam 38 imparts
two vibrations to the plate 41.for each turn
of the shaft 12 and each complete back and
forth reciprocation of the cam box so that
there is the desired operation of the picker
at each end of each reciprocating movement
and the movement of the pickerisextremely
rapid, so that the desired picking of thenee-
dles will be effected during the limited {ime
that the friction ring 20 is stationary at the
end of each reciprocating movement.

A single acting cam may be used in place
of the duplex cam if desired, by employing
spur wheels 112, 13%, as shown in Fig. 7, for
instance to give it two rotations for each ro-
tation of the spur wheel 11, thus imparting
to the lifters 43 an even quicker movement
than that due to the use of the duplex cam.

The friction ring mounted directly upon
the cam box provides a most convenient and
acceptable means for carrying the pickers
back and forth and the simple moving of the
lifters 43 from one position to another effects
the reversal in the operation of the pickers
without the use of any complieated cam mech-
anism whatever.

It will be evident that the essential fea-
tures of my invention can be embodied in a
straight machine as well as in a circular ma-
chine, a flat bar taking the place of the ring
20 in this case,and suitable devices being em-
ployed for holding said bar in frietional con-
tact with the reciprocating cam boxwhile the
lifters 43 will, of course, be straight instead
of segmental. In Fig. 8 I have shownsucha
construction, the bar 20* being held in fric-
tional contact with the cam box 3* by means
of a spring 60 interposed between the outer
face of said bar 20* and the head of a bolt 61
carried by the cam box, said bolt passing
through a slot of suitable length in the bar.
Of course it will be understood that as many
of these bolts and springs will be employed
as may be necessary to insure the proper
friction between the cam box and thebar. In
some of the claims I have therefore used the
term needle carrier, instead of neéedle cylin-
der, to indicate eithér a cylinder or & straight
needle bar. )

Having thus deseribed my invention, I
claim as new and desire to secure by Letters
Patent— :

1. The combination of the needle carrier
and its needles, a cam box, a plate friction-
ally mounted upon said cam box, pickers car-

‘ried by said plate and adapted to bestopped

by contact with the needles, and means for
operating said pickers,so as tothrow the nee-
dles into and out of operative position, sub-
stantially as specified.

2. The combination of the needle carrier
and its needles having bits, 4 cam box, pick-

3

ers, one consisting of a shbuldered lifter and-

the other of a depressor above the center of
said lifter, a carrier for said pickers having
a frictional connection with the cam box,
whereby said pickers may be stopped by con-

tact with the Dbits of the needles, and means
for moving the pickers inline with the move-

ment of the needles, substantially asspecified.

3. The combination of the needle carrier
and its needles having bits, a cam box, a pair
of pickers comprising a lifter and a depressor,
each adapted to act upon the bits of the nee-
dles, a carrier having a frictional connection
with the cam box whereby said pickers are
carried across the needles until stopped by
contact of one of the pickers with a needie
bit, means for moving the pickers in line
with the movementof theneedles, and means
for moving them laterally toward and from
the needle bifs so as to throw them into and
out of action, substantially as specified.

4. The combination of the needle carrier
and its needles, a cam box, a pair of pickers
adapted to be stopped by contact with the
needles, a carrier for said pickers, having a
frictional connection with the cam box lifter
plates whereby the pickers are operated at
each end of the travel of their earrier, and
means for vibrating said lifter plates, sub-
stantially as specified.

5. The combination of the needle cylinder
and its needles, a cam box, a frietion ring
mounted on said box, a pair of pickers car-
ried by said ring and adapted to be stopped
by contact with the mneedles, a pair of seg-
mental lifters, a plate carrying said lifters,
and means for operating said plate, substan-
tially as specified. ,

6. The combination of the needle cylinder
and its needles, the cam box, means for ro-
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tating and reciprocating said cam box, a frie- -

tion ring mounted on the box, a pair of pick-
ers carried by said ring and adapted to be
stopped by contact with the needles, a pair
of segmental lifters for actuating said pickers,
a vibrating lifter plate, and a continuously
rotating cam for actuating said plate, substan-
tially as specified.

7. The combination of the needle carrier
and its needles, a cam box, a friction plate
mounted thereon, pickers earried by said
plate and adapted to be stopped by contact
with the needles, lifter plates for acting on
said pickers, a carrier for said lifter plates,
means for vibrating said carrier and means
for shifting the plates thereon so as to cause
them to act on either picker, substantially as
specified.

-In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

LOUIS N. D.. WILLIAMS.

Witnesses:
CHAS, H, BANNARD,
" FRANK K. BECHTOLD.

IIC

115

120

125

i




