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ginm June 30, 1894, No. 110 448, and in Austria October 16, 1894, No, 445,485,

To all whom it may concern:

Beitknown that we, LOUIS N. D. WILLIAMS,
a resident of Ashbomne, and HARRY SWIN-
GLEHURST, a resident of Philadelphia, Penn-
5 sylvania, citizens of the United States, have
invented certain Improvements in Automatic
Knitting-Machines, (for which we have ob-
tained Letters Patent in Great Britain, No.
11,421, dated June 12, 1894; in France, No.
1o 239,224, dated June 12, 1894; in Switzerland,
No. 8,726, dated June 12, 1894; in Belgium,
No. 110,446, dated June 30, 1894; in Spain,
No. 15,951, dated June 15, 1894, and in Aus-
tria, No. 44 /5,485, dated October 16, 1894,)

5 of which the following is a specification.
) Our invention relates to a machine for the

automatic knitting of what are known as-

“seamless” stockings—+that is to say, stock-
ings in which the heel and toe portions are

20 formed by knitting a bag or pocket at one

side of a tubular web which constitutes the
leg and foot of the stocking.
The machine embodies the invention form-
ing the subject of Letters Patent No. 521,066,
25 dated June 5, 1894, and certain other features,
the whole constituting an automatic machine
of which the essential features of novelty may
be stated as follows: first, minor features of
the mechanism for picking the fashioning-
30 needles into and out of operative position;
secondly, mechanism for effecting the produc-
tion of a series of complete tubular courses
between the fashioning courses of the heel;
thirdly, means for effecting the automatic
35 change from rotation to reciproeation, and
vice versa, in the operation of the machine;
fourthly, means for driving the machine at
higher speed when producing tubular work
than when engaged in fashioning the heel or
40 toe; fifthly, means for clamping and releas-
ing the needle-cylinder so that the same can
be readily inserted. and removed fo provide
for the application of a section of tubular
ribbed fabric to the needles for forming the
45 top of a sock, and, sixthly, meéans for intro-
ducing a thickening-thread during the fash-
ioning operation and for removing said thread
during the production of tubular fabriec.

The invention also comprises the sock or
stocking produced upon the machine.

In the accompanying drawings, Figure Lis
a front view of theé machine. Fig. 2isan-end
view looking in the direction of the arrow ux,
Fig. 1. Fig. 3 is an end view, looking in the
direction of the arrow v, Fig. 1. Fig. 41is a
plan view of the machine. Tig. 5 is a trans-
verse section, on a larger seale through the
needle and cam cylmde S, showmg some of
the adjunctive devices in elevation. Fig. 6
is a longitudinal section on the line w w, Fig.
4, also on a larger scale, and showing some of
the devices in elevation. Fig. 7is a trans-
verse sectional view of the lower portion of -
the cam-cylinder and of some of the parts op-
erating in conjunction therewith. Tig. 8 is
a side view, on an enlarged scale, of the de-
vices for controlling the feeding of the exfra
or thickening thread to the needles. - Fig. 9is
a plan view of the same, and Figs. 10 to.46 are
views illustrating details of construetion of
parts of the machine or views of a diagram-
matic character intended to give a clear idea
of the operation of various parts of the ma-
chine. -

It may be best at the outset to give a brief
description of the operation of knitfing a sock
or stocking upon the machine, reference be-
ing had to the diagrammadtic view, Iig. 10, in
which the circular series of small dots repre-
sents the needles of the machine.

The needles may be said to be divided into
sets, one set—mnamely, those inclosed within
the bracket a—extending, say, one-half way
around the machine, two sets b b each extend-

ing about one-sixth or more of the way around

the machine on opposite sides of the same,
and adjoining the ends of the set ¢, and a set
d extending between the sets b.

Supposing that the knitting of the sock or
stocking is begun at the top of the leg, a thread
(which, however, may be composed of more
than one strand) is fed to all of the needles
and the machine is rotated so as to produce
by round-and-round knitting continuous ¢ir-
cular courses of stitches until the desired 95
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formed and it becomes necessary to form the
heel.

Just here it may be stated that in knitting
a sock the stitches of a short length of ribbed
tubular fabrie may be applied to the needles
of the machine before commencing to knit
the leg of the sock, so that when the sock is
completed, the leg will have a ribbed top,
while in knitting long stockings where the
ribbed top is not required, the needles may
have greater draft while knitting the upper
or calf part of the leg than while knitting the
lower or ankle part, so as to shape the leg by
drawing longer stitches and making a tube
of greater diameter in the calf portion than
in the ankle portion. Afterthe proper length
of tubular fabric has been produced the nee-
dles of the set a are, while still retaining their
stitches, raised out of action—that is to say,
they are raised so that their bits will be above
and free from the influence of the knitting-
cams—these cams being those which effect the
vertical reciprocation of the needles at the
proper time so as to cause them to.catch the
thread and draw the stitches. This leaves
only theneedles b and d in action, and the mo-
tion of the machine is then changed from a ro-
tary to areciprocating motion and at the same
time the extra or thickening thread (which
also may be composed of more than onestrand
if desired) is introduced, the double thread
being carried back and forth around that part
of the needle-cylinder having the needles D
and d, so as to form stitches upon said needles
by to-and-fro knitting. The needles b being
those upon which the fashioning of the toe
and heel pocket is effected are termed *“ fash-
ioning-needles.”

At the end of each reciprocating motion a
needle of one of the sets b at that end of the
set adjacent to the needles ¢ is thrown out of
action—thatisto say, is raised so thatits bitis
free from theinfluence of the knitting-cams—
the needle thrown out of action, however, re-
taining its stitch. The end needle first of
one fashioning set D and then of the opposite
fashioning set 0 is thus thrown out of action
so that with eachreciprocating movement the
flat web produced is narrowed to the extent
of one needle first at one edge and then at the
opposite edge of said flat web, and this nar-

rowing operation is continued until all of the.

needles of both fashioning sets b have been
thrown outof action. It is nowadvisable to
produce a series of, say, two or more courses
of stitches extending completely around the
cylinder, soasto give greater depthor fullness
to the center of the heeland preventthe stock-
ing from binding at the instep. In order to
effect this result all of the needles a and b are
temporarily lowered so that their bits arve
again brought underthe influence of the knit-
ting-cams and the motion of the machine is
changed from reciprocating to rotary until the
desired number of c¢ircular courses have been
produced, the stitches carried by the needles
o and b joining those of the first of the circu-

lar courses. It is also advisable to remove
the thickening-thread during the formation of
that part of each circular course which ex-
tends over the instep portion of the stocking.
As soon as the circular courses have been

completed all of the needlesc and b are again

raised out of action and the reciprocating mo-
tion of the machine is resumed. As soon as
this has been done, needle after needle, first a
needle of one fashioning set b and then a
needle of the other set, is brought into action
by lowering the same so as to bring its bit un-
der the control of the knitting-cams, the nee-
dles being brought into action in the reverse
order from that in which they were thrown
out of action—that is to say, the needles are
brought successively into action at the ends
of the fashioning-sets adjacent to the set d.
This operation results in the production of a
gradually-widened flat web and in the unit-
ing of said gradually-widened web to the last
of the circular instep courses, owing to the
fact that each of the fashioning-needles b re-
tained its stitch as it was thrown out of action
after the formation of said circular courses
and casts this stitch and catches a new loop
formed upon the needle in effecting the pro-
duction of the widened web. When all of the
fashioning-needles have been thus brought
into action the thickening-threadis removed,
the needles ¢ arelowered so as to bring their
bits under the control of the knitting-cams and
the motion of the machine is again changed
from reciprocating to rotary.

The effect of the fashioning operations just
described has been to produce a seamless bag
or pocket upon one side of the knitted tube,
which bag or pocket constitutes the heel of
the finished stocking, as shown in Fig. 11, in
which f represents the narrowed web, g the
central circular courses, and h the widened
web. After the production of this bag or
pocket has ‘been completed the production of
the fubular web is resumed and continued
until the sameis of the length desired for the
foot of the stocking, whereupon the opera-
tions resorted to in order to form the heel are
repeated for the production of the bag or
pocket for the toe of the stocking, although
the introduction of the circular courses be-
tween the fashioning courses in this case may
be omitted. In some cases also the circular
courses may be omitted from the instep and
center of the heel without departing from the
main features of our invention, the narrowed
web fin this case being united directly to the
widened web N, or in other cases a series of
courses extending around the entire heel, but
not over the instep, may be formed after the
narrowing operation and before the widening
operation, the needles b only in this case be-
ing thrown into action after narrowing and
being again thrown out of action after the
desired full courses for the center of the heel
have been produced.

After the completion of the bag or pocket
for the toe a few tubular courses are knitted
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and if the socks or snockmos are being pro-
duced singly the stitches may then be cast off
of the needles of the machine, so as o free

- the web therefrom preparatory to starting a

new stocking or applying a new ribbed top,
or if the maclune is intended to operate con-
tinuously and produce stocking after stock-
ing in succession the ploduetlon of tubular
web may, after the formation of each toe-
poeket, be continued to form the leg of the
next stocking, and so on, the web bemo after-
ward severed adjacent to each toe- poeket S0
that each stocking-blank will present the ap-
pearance shown in Fig. 11, the toe being com-
pleted by uniting the edoes % .

Having thus desembed the general opera-
tion of the machine, we will now proceed to
describe in succession the various parts of

said machine to which our invention particu-
1’1,11y relates, defeiring the descuptlon of the
general construction and minor details of the
machme to the final pait of the specification,
and first we will describe the means whereby
the motion of the machine is c¢han ged from
rotating to reciproecating; and vice versa.

1 represénts the needle- cylinder of the ma-
chine, which, when the machine is in opera-
tion, is 1101d1y mounted in a suitable elamp-
1n0—f1ame 2 supported npon the fixed frame
of the macliine, as hereinafter described.
Surrounding the lower portion of the needle-
cylinder is the cam-cylinder 3 which is so
mounted in the fixed frame that it is free to
turn therein, said cam-cylinder being verti-
cally confined to the fixed frame by means of
aring4 ovellappmo aflange atthe base of the
eyhndel, as shown in }510‘ 6.

- Upon the lower por tlon of the cam-cylinder
is formed a bevel-wheel § which meshes with a
bevel-wheel 6 secured to a shaft 7 adapted to a

bearing 8 on the fixed frame of the machine

and 1o a bearing in a tubular shaft or sleeve 9,
which turns freely in suitable bearings 10 and
11 on: the fixed frame and has secured to it
the tivo belt-pulleys 12 and 13, between which
is interposed a pulley 14 turning loosely on
said tubular shaft or sleeve 9.

pulleys 17 and 18, the latter being of greater
diameter than the former.
The belt from the pulley 17 is intended to

drive the pulley 12, and the belt from the pul-

ley 18 is intended to drive the pulley 13, these
belts being controlled by a double belt~sh1f ter
19, so that when the belt from the pulley 17
is shifted onto the pulley 12 the belt from the
pulley 18 will be shifted- onto the loosé pul-
ley 14, and consequently the tubular shaft 9
will be driven at slow speed; but when the

position of the belt-shifter 19 is reversed the

belt from the pulley 17 will be shifted onto
the loose pulley 14 and the belt from the large
pulley 18 will be applied to the pulley 13, so

[ved

that. said tubular shaft 9 will be driven at
higher speed.

At its inner end the tubular shaft 9 has a
projection 20, as shown by dotted lines in
Fig. 6, this projection being adapted to a re-
cess in the hub of ‘a spur-wheel 21 turning
loosely on the shaft 7, and upon the latter also
turns loosely a second spur-wheel 22, while
between these two spur-wheels is a clutch-
drum 23 secured to said shaft 7 by any suit-
able means—as, for instance, by a set-screw,
as shown in I‘w 6. The spur-wheel 21 there-
fore receives a continuous rotary motion from
the shaft 9, this motion being fast or slow, de-
pending upon whether the pulley 13 or the
pulley 12 is the driving-pulley.

The spur-wheel 21 meshea with a lar 001
spur-wheel 24, which turng upon a stud 25
secured to and proj ecting from the fixed frame
of the machine, and this spur-wheel 24 has a
crank-pin 26 which is connected by a rod 27
to the. outer end of an arm 28 hung to the
fixed frame, said arm 28 being also connected
by a rod 29 to an arm 30 on a toothed segment
31 hung to the same §tud which carries the
spur-wheel 24.  (See dotted lines in Fig. 3.)

The. toothed segment 31 meshes with the
spur-wheel 22.
rotates a rocking motion is imparted to the
toothed segment 31 and a back-and-forth
movement to the spur-wheel 22.

Mounted upon the clutch-drum 23 is a
grooved and sliding collar 32 having a pin 33
which passes through a slot 84 in the clutch-
drum 23 and carries at its inner énd a sliding
bolt 35 adapted to a transverse opening 36
formed in said elutch-drum, asshownin Fig. 6.

In that face of the spur-wheel 21 which is
adjacent to the elutch-drum 23 is formed an
annular groove 37, and into this groove pro-
jeets a pin 88, Hence when the sleeve 32 is
moved so as to project one end of the bolt 35
into -the groove 37 the pin 38 will engage with
said bolt and impart the rotating motion' of

-the spur-wheel 21 to the cluteh-drum: and

shaft 7 and thence to the cam- eyhndel 3 of

'| the machine.

At the base of the machine is the shaft 15,
and connected to this shaft by any ordinary.
form of cluteh is a pulley 16 which receives a.
belt from a pulley on any convenient line-:
shaft, and secured to said shaft 15 are two!

In that face of the spur-wheel 22 which is
adjacent to the clutch-drum 28 is formed a
Tecess 40, as shown in Fig. 12, and when the
end of the bolt 35 is in engagement with the
pin 38 of the spur-wheel 21 its opposite end
is withdrawn from the spur-wheel 22; but
when it is desired to change the motion of
the machine from a rotary to a reciprocating
motion the sliding collar 32 and bolt 35 are
shifted so as to project the end of said bolt
35 into the opening 40 of the spur-wheel 22,
and thus impart reciprocating motion there-
from to the clutch-drum 23, shaft , ang cam-
cylinder 3.

The movement of the sleeve 32 and bolt 85
toward the spur-wheel 22 is controlled by a
spring, as hereinafter described. Hence if
the opening 40 is not in line with said bolt

-at the time such movement takes place the

movement of -the bolt will be arrested until

Hence as the spur-wheel 24
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such time as the opening 40 comes inte line
therewith, whereupon the bolt will enter the
opening and cluteh the drum 23 to the wheel
22, As it is advisable, however, always to
effect this clutching operation when the spur-
wheel 22 is traveling in one and the same di-
rection, we slot-that end of the bolt 35 which
engages with the opening 40 and hang to said
slot a pivoted toe 41, the action of which will
be best understood on reference to Figs. 12
and 13. :

‘When the spur-wheel 22 is traveling in the
direction of the arrow, Fig. 12, the projecting
end of the toe 41 will extend in the rear of
the bolt 35 and will, by its bearing upon the
faece of the spur-wheel at the rear of the open-
ing 40, prevent the end of the bolt 35 from en-
tering said opening, any yielding movement
of the toe in the direction of the arrow shown
upon it being prevented by reason of the fact
that theinner portion of said toe bears against
the base of the slot formed in the end of the
bolt 35. The projecting toe thus keeps the
bolt 85 in the retracted position until its for-
ward end has passed beyond the front edge
of the opening 40. When, however, the spur-
wheel 22 is moving in the direction of the

~arrow, Iig. 13, the projecting portion of the

toe 41 will, as soon as it reaches the opening
40, enter the same, owing to the action of a
spring 41*, Fig. 12*, the toe being free.to move
in the direction of the arrow shown upon it
in said Iig. 13. Iience by the time the bolt
35 1s in line with the opening 40 no portion
of the toe 41 will project laterally beyond the
bolt. Hence the latter is free to enter said
opening 40 and thus clutch the drum 23 to
the spur-wheel 22,

We will now describe the devices for lifting
out of action the needles comprising the set a
after the completion of a length of tubular
web and before the formation of aheel or toe
pocket.

The knitting-cams of the machine, which
are carried by the upper portion of the cam-
cylinder 3, are shown on an enlarged scalein
Fig. 14 and compurise a central lift-cam 42,
drawing-down cams 43 flanking said central
lift-cam, a central pivoted toe-cam 44 and a
top cam 45, the latter extending in both di-
rections beyond the cams 43 and having at
each end a lifting curve or inecline 46 and a
depressing incline 47.

‘When the needles are at rest and are de-
pressed the bits of said needles bear upon the
supporting shelf orshoulder 48 of the cam-box,
as shown in Fig. 6, and consequently said
bits will come under the influence of the knit-
ting-cams when the cam-cylinder is traveling
in either direction, the toe-cam 44 swinging
firstagainst one draw-down cam 43 and thence
against the opposite draw-down cam 43 when
the cam-box is being reciprocated, but said
toe-cam preserving ifs position against one of
the draw-down cams 43 during the time that
the cam-boxisbeingrotated. In order, there-
fore, to throw any needle out of action—that

is to say, to remove it from the influence of
the knitting-cams—it is only necessary to
raise said needle until its bit is above the
point of the advancing end of the top cam 45,
the bit being thereby caused to travel over
the top of said cam 45 instead of passing un-
der the same to be depressed by the action of
the toe-cam 44 and one of the draw-down
cams 43. o

The needles are acted upon by spring bands
50 which encircle the series of needles and
press the same so firmly into the needle-
grooves that they will be retained by frietion
when elevated, a slight bend or offset, such
as shown, for instance, at 51, being, if desired,
formed in the lower portion of the stem or
shank of each needle, as shown in Fig. 6, so
as to insure this result.

In the grooves of the needle-cylinder, be-
neath the needles comprising the set a, are
guided jacks 52, which are likewise retained
in any vertical position of adjustment by
means of an encireling spring-band 53 and
the lower ends of said jacks are acted upon
by a segment 54, said segment having a de-
pending stem 55 contained within a shield or
casing 56 depending from the under side of
the table or bed upon which the cam-cylinder
ismounted. The lower end of the stem 55is
acted upon by a pin 57 carried by the inner
end of a lever 58 to which vibrating motion
is imparted at the proper time by means here-
inafter deseribed, the pin 57 being backed by
a spring 59, as shown in Fig. 15, so that in
case the segment 54 is not free to rise when
the inner end of the arm 3§ is raised the pin
can yield until sueh a time as the upward
movement of the segment is not interfered
with.

The stem of the segment 54 has a project-
ing lug or pin 60 which, when said stem is
raised by the action of the pin 57, is brought
into the path of a grooved cam 61 contained
in the lower portion of the cylinder 3, as
shown in Figs. 5§ and 7, said cam serving to
impart a further rise to the segment, so that
the latter will lift the jacks 52 and raise all
of the needles of the set ¢ to such an extent
that their bits will pass above the top cam
45 and will be free from the influence of the
knitting-cams, the segment 54 being restored
by the cam 61 to its normal or depressed
position as soon as this operation has been
completed.

The means employed for moving the nee-
dles of the fashioning set b successively into
and out of action are shown in Figs. 1, 2, 4
and 6, and more in detail in Figs. 16 to 22,
and are as follows: Mounted upon the cam-
cylinder 3 is a friction-ring 62, and hung to
the latter is a lever 63, one end of which car-
ries a pair of needle-pickers comprising a
lifter 64 and a depressor 5. The needle-
lifter 64 consists of a stem or shank passing
vertically through the lever 63 and bent in-
ward at the upper end so as to overlap and
rest upon the top of the shoulder 48 of the
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cam-cylinder, as shown in Figs. 6 and 16, so
that the inner end of said lifter is in position
to come into contact with the bit of a needle
resting upon said cam-shoulder, as shown in
Fig. 19. That portion of the lifter which
overlaps the shoulder 48 comprises a central
vertical lug 66 and opposite laterally-project-
ing base flanges or fins 67 tapering to a com-
parativelysharpedge, asshownin Figs.19 and
22, so that-when the lifter is carried around
by the friction-ring 62 its lug 66 will strike
the bit of the end needle of either set b and
its motion will be arrested thereby, the fric-
tional hold of the ring 62 upon the cam-cyl-
inder being so slight that this arrest of motion
can be very easily effected. By imparting a
slight upward movement to the vertical stem
or shank of the lifter 64 when its lug is thus
in contact with the bit of a needle, one of the
fins 67 which has been projected under said
bit will act upon the same to lift the needle
to the extent shown in Fig. 17—that is to say,
to such an extent that its bit will clear the
point at the forward end of the top cam 45—
which will complete the lift of the needle out
of operative position, as shown in Fig. 18.
As the cam-cylinder is reciprocated, there-
fore, the lug 66 of the lifter strikes first the

ing understood that the lifter and depressor
are reciprocated around that portion of the
cylinder confaining the inactive needles—
that is to say, the needles of the set ¢ and

those of the sets b which have been lifted out :

of range of the knitting-cams.

The depressor 65 consists of a lever hung-

to a bracket on the lever 63 and having at its
outer end a pin 68, which is adapted to a slot
69 in the outwardly-bent upper end of a rod
or bar 70, which is vertically guided in the
forward end of the lever 63 in the same man-
ner as the stem or shank of the lifter 64, but
in a position which is somewhat farther be-
yond the axis of the cam-cylinder than said
shank. B

The inner end of the depressor 65 occupies

-a position directly above the central lug 66

of the lifter 64, and when all of the needles
of both fashioning sets b b have been suceess-
ively raised out of action by the action of
said lifter 64, the vertical movement of the
latter is arrested and vertical movement is
impartéd to the operating rod or bar 70 of the
depressor:63,

The central lug 66 of the lifter is so much
wider than the gage of the needles that when
it is in contact with the bit of one needle the
inner end of the depressor will be diréctly in
line with the bit of the next adjoining needle.
ITence when all the needles b have been lifted,
the contact of the lug 66 of the lifter with the
bit of the end needle of the acting set d, as
shown in Fig. 19, will bring the inner end of
the depressor directly above the bit of the ad-
jacent inactive needle at the end of the set b,

ag also shown in said figure. Hence on the op-

-eration of the depressor said bit will be moved

downward, as shown in Fig. 20, thismovement
being sufficient to carry it beneath the point
of the advancing end of the top cam 45. Hence
the needle will be further depressed by the
action of said cam, as shown in Fig. 21, and
it will be thereby thrown into action by being
brought under the influence of the knitting-
cams. This action will be repeated at theend
of each reciprocating movement until all of
the needles of each set b have been success-
ively brought into action again.

If desired, the complete upward or down-
ward movement of the needles necessary to
throw them out of or into action may be ef-
fected by the lifter or depressor without the
co-operation of the cam 45, by simply inereas-
ing the throw of said lifter or depressor to a
slight extent.

Thelifter and depressor are operated by seg-

-~y

8o

mental bars 72, occupying a relation to the

needle-cylinder corresponding with the sets b
of fashioning-needles, and these segmental
bars have stems 73 which, as shown in Fig. 23,
are adapted to guides at the inner ends of a
forked frame 74 to which vibrating movement

| is imparted in the manner hereinafter de-
end acting needle of one set of fashioning-
needles b, and then the end acting needle of
the opposite set of fashioning-needles, it be- ||

scribed so as to give the segmental bars the
desired vertical reciprocating movement.

As it is desired that the bars 72 shall act
first upon the stem of the lifter 64 and then
upon the operating rod or bar 70 of the de-
pressor 65, said bars 72 are moved from one
position to the other by means of arms 75hung
to the vibrating frame 74, these arms being
drawn inward by means of a spring 76 and
being separated by means of a wedge 77 which
is operated at the proper time by mechanism
hereinafter described. ,

The inner ends of the arms 75 have pins con-
nected to the stems of the segmental bars 72
and the guides for said stems are slotted for
the passage of these pins, as shownin Fig. 23.

In order to depress the lifter 64 or depressor
65 when the segmental bar 72 is lowered, a
coiled spring 100 passes around a pulley 101
at the end of the lever 63, the upper ends of
this spring being connected to pins projecting
upwardly from thelifter 64 and the depressor-
operating rod or bar 70. (See Figs. 1,2and 4.).

After the narrowing operation has been
effected upon the fashioning-needles b and
all of said needles have been lifted so that
their bits are out of range of the knitting-
cams, it becomes mnecessary to restore these
needles, as well as the needles of the set q,
to action again in order to provide for the
formation of the series of circular courses at
the center of the heel and over the instep, as
desecribed in an earlier portion of the specifi-
cation. This result is attained by means of
a primary draw-down cam 78, (shown in Fig.
14,) this cam occupying a position adjacent
to one end of the top cam 45 and, during the
narrowing operation, being retracted so as to
fail to act upon the bits of the needles.
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‘When, however, it is'necessary to throw the
needles into action the cam 78 is thrust in-
ward, so that on the first movement of rota-
tion of the cam-box the bits of all of the nee-
dles will be thrust downward into the path of
the knitting-cams. Affer the formation of
the continuous circular courses of stitches at
the center of the heel the cam 78 is again
withdrawn, and before the widening opera-
tion can begin it is necessary to again move
out of action the needles of the set ¢ and also
the needles of the sets b. The needles ¢ are
lifted out of action by the operation cf the
lever 58, segment 54 and cam 61, as before
described, but in order to likewise 1ift out of
action the needles b we employ a second seg-
ment 54* having a shank 55" acted upon by a
spring-pin 57* on an arm 58% as shown in
Fig. 7, it being understood that the needles
of the sets b are provided with lifting-jacks
beneath them in the same manner as the nee-
dles of the set a,; but the needles of the set d
have no such lifting-jacks beneath them.
Hence the rise of the segment 54* exerts no
influence upon said needles d, which therve-
fore remain continuously in aetion.

Variation in the draft of the needles so as
to effect the formation of long orshort stitches
is occasioned by raising and lowering the
needle-cylinder, it being understood that the
needles are always drawn down to the same
point by the knitting-cams of the cam-cylin-
der3. Hencearise of theneedle-cylinder will
cause the needles to draw longer stitches than
would be drawn by said needles if the needle-
cylinder occupied a lower position. In other
words, when the cylinder is raised the hooks
of the needles in their descent will be carried
to a greater extent below the top or web-sup-
porting edge of the cylinder than when the
latter occupies the lower position. In order
to effect such rise and fall of the eylinder the
clamp 2, which carries the same, is free to
slide vertically in an opening in the bed-plate
forming part of the fixed frame of the ma-
chine, and said clamp has a tubular stem 80,
guided in a boss 81 of the fixed frame and
having at either or both sides a projecting
pin 82, which rests upon a cam-ring 83 mount-
ed upon said boss 81 and having an out-
wardly-projecting arm 84, this construction
being shown in Fig. 6. The outer end of the
arm 841is connected by arod 85, Figs. 2 and 4,
to a slide 86, which is loosely mounted upon
the outer end of a shaft 120 at the rear end of
the machine, and upon said shaft is also
loosely mounted a ratchet-wheel 89. Secured
to this ratchet-wheel is a grooved or slotted
cam 88 which acts upon a pin 87 on the slide
86. Hence as the cam is turned the slide will
be moved back and forth, and the arm 84 will
be operated so as to raise or lower the needle-
cylinder.

Instead of using a slotted cam 88, as shown
in Fig. 2, a single-acting cam can be used, as
shown in Iig. 24, the pin 87 being held in

contact with the cam by means of aspring 90
acting upon the slide 86.

The clamp 2 is depressed so as to keep its
pin or pins 32 firmly seated upon the cam-
ring 83, by means of a spring 91 interposed
between the bottom of the boss 81 and a lever-
nut 92 adapted to the threaded lower end of
a rod 93 which has at the upper end a wedge
94 adapted to the tapered upper end of a slot
35 formed in the clamp 2, as shown in Figs.
5 and 6.

The lever-nut 92 bears against the lower
end of the tubular stem 80 of the clamp 2.
Hence if said lever-nut 92 is turned in one di-
reetion it will so act upon the threaded rod
93 as to draw the same downward and thus
cause its wedge 94 to expand the clamp 2and
firmly grip the lower portion of the needle-
eylinder so as to hold the same in place, but
by turning the lever-nutin the oppsite divec-
tion, the wedge 94 will be slackened and the
clamp 2 will be permitted to contract (this
being its normal tendency) so as to release
the needle cylinder and permit the removal
of the same and the insertion of a new one.

Reliance may ordinarily be placed upon the
frietional hold of the clamp 2 upon the nee-
dle-cylinder to prevent any rotating move-
ment of the latter with the cam-cylinder; but
as an additiohal safeguard we provide the
clamp 2 with a projecting lug 96 at one side,
this lug being adapted to a recess 97 formed
in the bottom of the needle-cylinder, as shown
by dotted lines in TFig. 6. This provision for
the ready application and removal of the
needle -eylinder is of importance in cases
where the stockings are knitted to tubular
webs of ribbed fabric which constitute the
ribbed tops of the stocking-legs. In such
cases the stitches of the ribbed web are ap-
plied to the needles of the ¢ylinder before the
latter is placed in the machine and after the
knitting of the stocking with its heel and toe
pocket has been completed, the cylinder is
removed and a second cylinder having a new
tube of ribbed fabric upon its needles is in-
serted in the machine, the tube of ribbed
fabric being applied to the needles of one cyl-
inder while the knitting of the stocking is
being effected upon the needles of the other
cylinder.

The meansfor controlling the feeding of the
thread or threads to the needles of the ma-
chine are shown in Figs. 2, 4, 8 and 9, on ref-
erence to which it will be observed thata post
105 projects upwardly from the rear portion
of the fixed frame, this post having at the
upper end a projecting arm 106. To a pro-
jecting lug 107 on the latter is hung a lever
108 one arm of which hasa jaw 109 constitut-
ing the movable jaw of a clamp, the fixed jaw
110 of said clamp being secured to and pro-
jecting from the arm 106, as shown in Fig. 9.

A spring 111 tends to draw the jaw 109 to-
ward the jaw 110, and in order to effect the
separation of these jaws whenever such sepa-
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ration is desired, the opposite arm of the le-
ver 108 is acted upon by a cam 112 carried

by a lever 113 which is hung to an upwardly-

projecting lug 114 on the arm 106 and is con-
nected by a 10d 115 to a lever 116 which is
hung to a fixed rod 117 at the back of the ma-
chine and has a lug 118 adapted to be acted
upon at the proper time by a cam 119 which
can turn upon the shaft 120 mounted in bear-
ings at the rear of the machine.

The main knitting-thread m which is to be
fed tothe needles passes first through a guide-
eye 121 upon the arm 106, thence t]1101wl1 an

eye in a guide-finger 122 plOJectlno from said:

arm, thenee undel the jaws 109 and 110,
thence into and through a guide-tube 123 car-
ried by a tubular stud 1‘)4 on the arm 106,
thence through an eyelet 125 carried by an
elastic arm ]2() and thence through a guide-
eye 129 at the [10nt end of said arm 106 to
the guide which feeds the thread to the nee-
dles of the machine. The elastic arm 126
forms one termination of a spring 127 coiled
around a pin 128 p1 ojecting from the arm 106
as shown in Fig. 9. The extra or reinforcing
thread n, which is only to be inserted at in-
tervals, passes first through a guide-eye in a
disk 130 carried by.the leve1 113, thence
through eyes 131 on the back of said lever,
thenee through guide-openings in a curved
arm 132 at the front end of said lever, thence
under a guide-wire 133 carried by the lever
108, and finally between the jaws 109 and 110
and into the guide-tube 123, after which it
follows the same course as the main or con-
tinuous. knitting-thread. When, therefore,
it is desired to feed the 1emf0101110-th1ead t0
the needles of the machine the parts are per-
mitted to assume the position shown in Figs.
8 and 9, the lever 116 occupying its deplessed
posmon so as to lower the front end of the
lever 113 and cause its cam-lug 112 to act
upon the lever 108 so as to open the jaw 109
and permit the extra thread to be carried
along the needles by contact with the con-
tinuous knitting-thread,
When it.is desned to stop. the feeding of

-the extra thread to the needles, the arm 116
-1s lifted by the action of the cam 119 so as to

raise the front end of the lever 113, thereby
withdrawing the cam-lug 112 from contact
with the level 108 and permitting the spring
111 to draw the jaw 109 of said 16V er into con-
tact with the fixed jaw 110 so.as to clamp and
holdthe extra thread, which will consequently

.be broken oft at a pomt close to the needles.

When.the extra thread is again released by
the opening of the clamp- -jaws 109 and 110,
said extra thread will be again drawn into
the needles by contact with the main knit-
ting-thread.
In order to form slack in the extra thread
n after the closing of the clamp-jaws, so that

-said thread will for a time be free from ten-

sion'when the jaws are again opened and can
thus be readily drawn forward by the main

thread m, fresh thread will be drawn from

the bobbin on the rise of the forward end of
the lever, 113, the thread lying along the
curved arm 132 until the forward end of the
lever 113 again descends. At the same time
that the forward end of the lever 113 rises
the rear end descends; but the disk 130 pre-
vents any lapping of the thread around the
lever during either movement of the same,
such asmight be caused by the swaying move-
ment of the thread in the absence of such
guard-disk.

During the reciprocating movement of the
machine slack is formed in the threads on
each reversal of the direction of movement of
the cam-cylinder and the thread-guide car-
ried thereby; but the elastic arm 126, carry-
ing the eyelet 125, takes up this slaek the
eyelet rising as the slack is formed and bemw
drawn down as the slack is taken up by the
needles. By this means the thread is always
kept under the desired degree of tension dur-
ing the knitting opera‘mon and the proper
feedlno of the ’rhlead to the needles by the
guide is insured.

Having thus described the construction and
operation of the various special features of
novelty in the machine, we will now describe
the general mechanism whereby these parts
are operated at the proper times.

On the back of the bevel-wheel 6, which
drives the cam-box of the machine, are two
cams 135 and 136. . (Shown in Figs. 1 and 6
and also in Fig. 25.) .The cam 185 acts upon
an -antifriction-roller 137 on an arm 138, se-
cured to a rock-shaft 139, which is free to
turn in 4 suitable bearing on the fixed frame
and has another arm 140, provided with three
pawls 141, 142, and 143, as shown in Figs. 2,
4, and 29, the pawl 141 engaging with a
ratchet-wheel 144 on a drum which carries the
pattern-chain 145, (shown in Fig. 1,) and the
pawl 142, acting upon a ratchet-wheel 146, on
a sleeve which carries two pattern-chains 147

.and 148, (shown respectively in Figs. 26 and

27,) said sleeve also carrying the cam 119,
which operates the extra thread-feeding de-
vices, and two other cams 149 and 150, as
shown in Figs. 28and 28*, both ratchet-wheels
and the parts eonnected ther ew1th turning
freely on the shaft 120.

The ratchet-wheel 146 has three 1on0" teeth,
as shown in Figs. 2 and 29, and when ‘rhe pawl
142 rests upon one of these long teeth the
throw of the pawlis not sufficient to clear the
tooth. - Hence the ratchet-wheel 146 and the
parts operated thereby remain stationary un-
til a pin 151 on.the face of said ratchet-wheel
is struck by a projection 152 upon a link of

the pattern-chain 145, there being three pairs.

of these links, numbeled respectively, 153,
154, and 155, in Fig. 2, smdhnks being shown
in 51de elevwmon in Fws 30, 31, and dc’

The pawl 143 acts upon the ratchet-wheel
89 which. operates the cam 88 for controiling
the arm 84, whereby the draftof the needles
is redulmted as hereinbefore set forth, said
1'atchet-wheel also having two long teeth, as
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shown in Tig. 29. When the pawl 143 rests
upon a long tooth of the ratchet-wheel 89 the
movement of the latterisstopped until apin
156 on the back of the ratehet-wheel is struck
by a pin on a link 157 on the pattern-chain
145, said pin being long enough to overlap
the ratchet-wheel 144 for this purpose. A
side elevation of the link 157 is shown in IFig.
33. The pin of the link 157 will temporarily
litt out of action the operating-pawl 141 after
starting the movement of the ratechet-wheel
89. ITence the pawl 143 which acts upon said
ratchet-wheel 89, has a wide end overlapping
the ratchet-wheel 144,

As long as the end of the pawl 143 is rest-
ing upon the long tooth of the ratchet-wheel
89 it is held clear of the teeth of the rachet-
wheel 144 and the latter is operated by its
own pawl 141, but as soon as the wheel 89
has been moved by contact of the pin of the
link 157 with the pin 156 the end of the pawl
143 drops from the long tooth of the rachet-
wheel 89 and falls into engagement with the
teeth of both ratchet-wheels 89 and 144, so
that it serves to continue the movement of
the latter wheel when its own pawl is lifted
out of engagement with it by the passage of
the pin of the link 157 beneath the same.
This will be understood on reference to Ifig.
29, in which the pin of the link 157 is shown
as in the act of lifting the pawl-141 in pass-
ing beneath the same after havingstarted the
movement of the ratchet-wheel 89. Theveis
thus provided, at suitable intervals, a move-
ment of the arm 84, to effect, first, a rise
of the needle-cylinder and then a depression
of the same s0 as to draw longer stitches in
the calf portion of the knitted tube than are
drawn in the ankle and foot portions of the
same. When this change is not required—
as, for instance, in the knitting of socks—the
automatic operation of the draft-changing
mechanism may be arrested.

The pattern-chain 147 is composed mainly
of low links, as shown in Fig. 26, but there
is one link 158 higher than these low links
and a set of links 159 higher than the links
158, and a lever 160 hag a shoe resting upon
the links of the chain 147, the free end of this
lever being connected by alink 161 to an arm
162 on a rock-shaft 163, said rock-shaft hav-
ing two cams 164 and 165, the cam 164 acting
upon a notched portion of the arm 58 and the
cam 165 acting upon the notched portion of
the arm 58%, as shown in Fig. 34.

The cam 165 is set so as to act later than
the cam 164, the latter acting upon the arm
58 when the lever 160 is raised by the link
158 so as to throw out of action the needles

of the set « in starting to knit the heel, the

movement of the cam 165 at this time, how-
ever, not being sufficient to operate the lever
58%, so that the needles of the set b remain in
operation. When, however, the lever 160 is
acted upon by the high links 159, both levers
58 and 58" will be acted upon by the cams
164 and 165, and both sets of needles ¢ and b

will be thrown out of action at the completion
of the eircular courses at the centre of the
heel. :

The chain 148 has besides the usual low
links other links 166 and 167, as shown in Fig.
27, the links of said chain 148 acting upon a
shoe carried by a lever 168, which has at the
free end a laterally-projecting lug 169 (see
Fig. 35) extending beneath a vertical stem
170 guided in a suitable bearing 171 on the
frame of the machine and provided at the
upper end with two disks 172 and 173, as
shown in Fig. 2.

The links 166 of the pattern-chain 148 are
not as high as the links 167. Hence said pat-
tern-chain provides for such an operation of
the lever 168 as to permit of three vertical
adjustments of the disks 172 and 173—that
is to say, an extreme lower position, an inter-
mediate or partly-lifted position and a high
or fully-lifted position. The disks 172 and
173 act upon the means for operating the
primary draw-down cam 78, the needle lifter
and depressor 64 and 65, and the clutch-shift-
ing mechanism of the machine in the follow-
ing manner, reference being had particularly
to Figs. 36, 37, 38, 39 and 40.

The needle lifter and depressor are, as be-
fore stated, carried by a lever 63, which is
hung to the friction-ring 62 mounted upon
the cam-gylinder 3.

As shown in Fig. 23, the pivot of the lever
63 is in a lug 174 upon said friction-ring 62,
the front end of the lever being acted upon
by a spring 175, the tendency of which is to
draw said front end of the lever and the parts
carried thereby inward toward the needle-
cylinder and thereby project the rear end of
the lever, as shown in Fig. 36.

Hung to a bracket 176 on the friction-ring
62 is a lever 177, which acts upon a pin 178
carried by the rear end of the lever 63, said
lever 177 occupying a horizontal plane some-
what below that of the lever (3, as shown in
Fig. 2.

‘When the inner end of the lever 177 acts
upon the pin 178, as shown in Fig. 37, it re-
tains the rear end of the lever 63 in its inner-
most position and consequently holds the for-
ward end of said lever in the outermost posi-
tion, so that the lifter and depressor are out-
ward beyond the shelf 48 of the cam-cylinder,
and hence are not in position to act upon the
needle-bits. When it is desired to bring the
lifter or depressor into action, the rod 170 is
raised to the intermediate position, so that
the disk 172 will act upon the lever 177 (Ifig.
36) and withdraw the same from engagement
with the pin 178 of the lever 63, thus per-
mitting the forward end of said lever to be
drawn inward by the spring 175, so as to move
the lifter and depressor into operative rela-
tion to the bits of the needles.

‘When it is desired to again move said lifter
and depressor out of operative position, the
rod 170 is lifted to its highest position, so that
the disk 172 will act upon the rear end of the
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lever 63 and will push the same inward until
its pin 178 is again engaged by the lever 177,
a spring 179 moving smd lever into engage-
ment with the pin. (See Fig. 387.)

The primary draw-down cam 78 is carried
by a spring-arm 180 mounted upon the cam-
cylinder 3, said cam 78 working through a
slot in: the cam-cylinder. ‘

Hung to a bracket 181 on the cam-cylinder
are two levers 182 and 183, the lever 183 hav-
ing a pin 184 adapted to a slot or opening in
the lever 182 beyond the pivot of the same,
as shown in Figs. 28 and 39.

‘When the machineis producing continuous
tubular fabric the cam 78 is pushed inward
by the action of the inner end of the lever
182, as shown in Fig. 89, and when it is de-
sired to withdraw said cam 78 the rod 170 is
partially raised so as to bring the disk 173
into line with the lever 183, which, on being
struck by the disk, causes the retraction of
the inner end of the lever 182 so as to permit
the spring-arm 180 to effect the withdrawal
of the cam 78, as shown in Fig. 38, this oper-
ation taking place immedia’cely before thele-
ver 177 is acted upon by the disk 172, so as to
throw the needle lifter and depressor into op-
erative relation to the bits of the needles.

When it is' desired to again push the cam
78 inward the rod 170 is lifted to its highest
position, so that the disk 173 will act upon
the outer end of the lever 182, thereby bring-
ing forward its inner end, s0. as to push the

‘cam 78 inward and hold it there, as shown in

Fig: 89, this operation being effected:immedi-
ately before the action of the disk 172 upon
therear end of the lever 63, s0 as to throw the
needle lifter and deplessm out of action.
Connected to theinner end of the lever 182
is a link 184, which is also connected. to one
arm of a bell—erank lever 185 hung to the cam-
box, the other arm of said lever ]mvingalug
186 which projects beyond the cam-box close
to the base of the same, as shown in Figs. 6
and 40, and when this lug is lowered it is
adapted to strike a catch-arm 187 and when
raised is adapted to strike one arm of a lever
188, both catch-arm and lever being suitably

. pivoted to the fixed frame of the machine.

Go

The sliding collar 32 of the clutch-drum 23
is engaged by a fork 189 carried Dby a rock-

shaft 190, and upon one side of the hub of this.

fork is mounted a swinging lever 191, Figs.
1, 4, and 41, while the opposite end of the

; Joek shaft is provided with two arins 192 and

193, Figs. 1, 4, and 6, rigidly secured upon
said 1001; shaf’r the arm 193 being acted upon
by a spring 194 Fig. 1, the tendency of which
is to soturn the 1091{ shaft as fo cause the
grooved collar 32 of the clutch-drum to move
towald the reciprocating spur-wheel 22.

‘When the machine is rotating so as to pro-.

duce continuous tubular work, howevcr the
collar 32is moved in the opposi‘ce direction, S0
that the sliding bolt 35 of the clutch-drum 23
engages with the rotating spur-wheel 21, the
parts being held in- this position by the en-

gagement of the free end of the catch-arm 187
with a lug 102 on the arm 192. 'When, how-
ever, the lever 182 is moved so as to permit
of the withdrawal of the cam 78 the lug 186
of the lever 185 is thrown downward so as to
be in position to engage with the catch-arm
187, and just as the cam-box is completing its
last rotation before beginning the to-and-fro
movement said lug 186 strikes the catch-arm
187 and pushes the same outward so as to
withdraw its free end from engagement with
the lug 102 of the arm 192, and thus permit
the spring 194 to pull down the arm 193 and
swing the. rock-shaft 190 so as to throw the
grooved clutch-collar 32 over toward the re-
ciprocating spur-wheel 22, as shown in Fig.
1, in order to provide for cluteching the drum
23 to said reciprocating spur-wheel and thus
cause back-and-forth movement of the cam-
cylinder.’

Just before resuming the rotating move-
ment the lever 182 is moved so as to throw
the cam 78 again inward, and this movement
is transmitted to the lever 185, so as to raise
its lug 186 into line with the lever 188, and
just before the cam-box completes its last re-
ciprocation the lug 186 strikes said lever 188
and moves the same, so as to cause a cam 103,
forming part thereof, to act upon the upper
end of the lever 191, thereby thrusting the
same outward and moving the lower end of
the lever inward, where it comes into the path
of a cam 195; secured to the spur-wheel 22, as
shown in Fig. 6, this cam aeting upon the
lower end of the lever 191 so as to move the
same laterally, and thus cause such a rocking
of the shaft 190 as will carry the grooved col-
lar 32 toward. the rotating spul~wheel 21, so
as to again effect the elutehmd of the drum
23 to said spur-wheel. (See I‘w 41.) = Astop-
lug 104 on the depending arm 189 of the shaft
190 prevents undue outward movement of the
lever 191, and the catch-arm 187, under the
influence of the spring 187*, Fig. 4, again en-
gages with the lug 102 of the arm 192 to re-
tain the latter in the position to which it has
been adjusted.

‘When themachineisrotating, the belt from
the large pulley 18 is driving the pulley 13 at
high speed, the belt from the small pulley 17

running to the loose pulley 14, and hence be-’

ing ‘““dead” or inoperative. ‘
Before effecting the change from rotating
to reciprocating motion it is advisable to shift
the driving-belt from the fast-running pulley
13 onto the loose pulley 14 and to carry the
dead-belt from the latter onto the slow-run-
ning pulley 12, so as to reduce the speed of
the machine during the reciprocating move-
ments, and when the change is effected from

the 1ec1plocmt1n0 movement to the rotating

movement the position of the belts should
be reversed—that is to say, the driving-belt
should be shifted from the slow-running pul-
ley 12 onto the loose pulley 14 and the dead-
belt should be shifted from the latter onto the
fast pulley 13. - This operation is effected in
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the following manner: The rock-shaft 196,
which carries the belt-shifter 19, has an arm
197, (shown by dotted lines in Fig. 1,) which
arm is acted upon by a spring 198, tending to
depress it and thus move the belt-shifter to
the position shown in said Fig. 1—that is to
say, with the belts respectively upon the loose
pulley 14 and slow-running pulley 12. Hung
to the arm 197, however, is a rod 199, the up-
per end of which is hooked for engagement
with the arm 193 on the rock-shaft 190 of the
clutch-shifter, so that when said cluteh is
moved so as to cause the clutch-drum to en-
gage with the rotating spur-wheel 21 the rod
199 will be lifted by the arm 193, so as to throw
the belts respectively onto the loose pulley 14
and fast-running pulley 13. The upper end
of the rod 199is connected by a link 200 to an
arm 201 on a rock-shaft 202 at the rear of the
machine, and said rock-shaft has at its other
end an arm 203, which carries a disk 204
adapted to be acted upon by the cam 150 be-
fore referred to. (See Figs. 2, 3, and 4.)
Just before the arm 192 of the clutch-shifter
is released by the withdrawal of the catch-
arm 187, the rod 199 is withdrawn from en-
gagement with the arm 193 by the action of
the cam 150, thus permitting the spring 198
to.act upon the arm 197 of the belt-shifter in
order to throw the belts upon the loose and
slow-running pulleys so as to reduce thespeed
of the machine prior tothestarting of the re-
ciprocating movement, the belts being shifted
back onto the loose pulley and fast-running
pulley by the engagement of the rod 199 with
the arm 193 on the upward movement of the
latter, effected in shifting the cluteh into en-
gagement with the rotating spur-wheel 21 on
the resumption of the rotating movement.
Downward movement of the arm 197 and rod
199 under the action of the spring 198 is re-
stricted by means of a stop-pin 98 projecting
from a collar secured to a rod 99 forming part
of the fixed structure of the machine,as shown
in Fig. 3.

As before described, it is necessary to shift
the segmental bars 72 from a position beneath
the stem of the lifter 64 outward to a position
beneath the rod 70, which operates the de-
pressor 65 when all of the fashioning-needles
have been raised out of operative position
and it is desired to again restore them to op-
erative position, this outward movement of
the bars 72 being effected by means of the
wedge 77 thrust between the arms 75 which
carrysaid bars. The operation of this wedge

" at appropriate times is effected by the cam

149, which acts upon an antifriction-roller 205
carried by a lever 206, as shown by dotted
lines in Fig. 3, the upper end of said lever
being so formed as to constitute the separat-
ing-wedge 77. The rocking of the frame 74,
which carries the segmental bars 72,is effected
by means of cams 207 carried by the inner
side of the spur-wheel 24, asshown in Figs. 1,
3, and 4, these cams acting upon a roller 208
carried by an arm 209 hungto the rock-shaft
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210, which carries said vibrating frame 74.
The roller 208 is movable laterally on a pin
projecting from the arm 209, the inner flange
of said roller being engaged by jaws on an
arm 240 depending from the rock-shaft 190,
which shifts the cluteh-sleeve 23.

‘When the machineis rotating, the roller 208
is moved outward onits pin and the cams 207
then play in the groove of the roller and do
not impart any movement thereto, but when
the shaft 190 rocksso as tomove the cluteh-
collar 32 over toward the reciprocating spur-
wheel 22 the roller 208 is moved inward on
its pin, so that its outer flange is broughtinto
the path of the cams 207, and movement is
therefore imparted to the roller by said cams.

‘When it is desired to remove the needle--

cylinder from the machine, it is necessary to
raise one-half of the needles until their bits
are above the top knitting-cam 45, and also
to withdraw the cam 78, the cam-cylinder
being then turned so as to bringits cams un-
derneath the bits of the raised needles, and
thus permit of the rise of the other half of
the needles with the needle-cylinder as the
latter is withdrawn. In order to readily ef-
fect these results we hang to the frame of
the machine at one side of the cam-box a
lever 211, which has at the front end a down-
wardly-projecting pin 212 and an inwardly-
projecting pin 213, and at the rear end an
upwardly-projecting pin 214. (See Figs. 2,
4, and 42.)

Normally the front end of the lever 211 is
held in an elevated position by the action of
a spring 215 at the rear, but when the said
front end of the lever is depressed the pin
212 strikes a pin 216 projecting rearwardly
from the jack-lifting lever 58, hence the jack-
lifting segment around the front half of the
needle-cylinder is raised into the path of the
cam 61, and is thereby further raised so that
the bits of the needles are above the top
cam 45,

‘When the cam-cylinder has been turned so
that the cams are directly under the bits of
the raised needles, movement of said cam-
cylinder is arrested by the contact of the lug
186 of the lever 185 with the inwardly-pro-
jecting pin 213 of the lever 211, and just be-
fore this stoppage of the movement of the
cam-cylinder the pin 214 of the lever 211
struck the operating lever 183 of the cam 78
and effected the withdrawal ofsaid cam. On
removing pressure from the forward end of
the lever 211 the latter is restored by the
spring 215 to inoperative position, so that the
machine can be started as soon asa new
cylinder has replaced the one which was re-
moved.

‘When the heel of the stocking is being
fashioned,the extra thread nisbeing inserted,
the clamping-jaws 109 and 110 being open
and the forward end of the lever 113 de-
pressed, asshownin Fig. 8. 'When, however,
the narrowing operation has heen completed
and one-half of the heel-pocket formed and
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it becomes necessary to introduce the series
of full circular courses around the heel and
instep, the extra thread must be broken out,
while the stitches are being formed upon the
needles of the front half of the machine, cor-
responding to the instep portion of the stock-
ing, as the introduction of the extra thread
in the instep for these few courses would be
objectionable. In order to effectthis result,
therefore, we employ the mechanism shown
in Figs. 2, 25, 43, 44, and 45, which we will
now proceed to describe.

The cam 136 before referred to acts upon
an antifrietion-roller 217, mounted upon an
arm 218 of a rock-shaft 219, adapted to bear-
ings on the fixed structure of the machine, as
shown in Fig. 2. This rock-shaft 219 has
another arm 220, and pivoted to the latter

-is a rod 221 with a hook 222 at the upper

20

end, the rod also being provided with aspring-
arm 223.

Onthelever116, which operates ontheextra
thread-feeding mechanism, is a pin 224 and a
notched lug 225, as shown in Figs. 43 to 45.
‘When the lever is elevated, during the rota-

. tion of the machine to produce tubular fab-

rie, the pin 224 engages with the hook 222 of
the rod 221 and lifts the arm 220, so as to
thrown down the roller 217 of the arm 218 out
of the range of the cam 136, as shown in Fig.
43. 'When, however, the lever 116 drops, in
order to permit of the feeding in of the extra

© thread, the corresponding fall of the pin 224
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and rod 221 permits the rise of the roller 217
into range of the cam 136, so that a vertical
reciprocating movement is imparted to the

rod 221, the latter, however, being held free

from engagement with the notched lug 225 by
means of aspring 238. " The rod remains free
from engagement with the notched lug 225 of
the 1eve1 116 during the founatlon of the
first half of the heel, as shown in Fig. 44, but
as soon as the maohme begins to 1otate in or-
der to form thé eon‘rinuous courses of stitches
at the instep, lugs 226 on the pattern-chain
148 act upon the spring-arm 223 and-push the
rod 221 forward into posrmon for engagement
with the notched lug 225, as shown in Fig. 45,
hence during part of each rotation of the cam-
box while the continuous heel courses are be-
ing formed the: lever 116 is raised, so as to
close the jaws 109 and 110 and break out the
extra thread, and during the remainder of
each rotation the lever 116 is permitted to
drop, so as to open the jaws and permit the
extra thread to be fed in.” It will therefore
be seen that the stitches in one part of each

- of the continuous circular heel and  instep

6o

courses will be formed by the main thread
only, while the stitchesin the remaining por-
tion of each of said circular courses will be
formed by both the main and supplementary
threads, and the machine is, of course, so
timed. that these latter stitches are those
around the heel. - The lugs 226-are not wide
enough to act upon the shoe of the lever 168,

w11

hence the position of the disks 172 and 173 is
not affected by said lugs 226.

‘When socks or stockings are being formed
independently upon the machine, it is usual
to stop the machine after the completion of
the toe-pocket, a few circular courses being,
however, first knitted, so that in closing the
toe a continuous course of stitches is pre-
sented to be looped together.

In order to effect the automatic stoppage
of the machine, we provide the pattern-chain
145 with a link ha ving a lug 247, which at the
proper time acts upon a level 298 which is
connected by a chain 229 toa Welghted lever
230. 'When the weighted end of said lever
230 is depressed it engages with a lever 231
adapted to hold in action any suitable form
of clutch whereby the belt-pulley 16 is caused
to drive the shaft. 15, When the weighted
end of the lever 230 is raised, therefore, the
lever 231 and the clutch are released and the
machine is stopped.

The use of the needle-pickers, constructed
in such a manner that their movement is ar-
rested by the bits of the needles, may be re-
sorted to in straight-knitting machines as well
as in circular-knitting machines, such as we
have heretofore described.

Fig. 46 represents a section of part of a
straight-knitting machine illustrating the ap-
plication of the pickers thereto, the straight
needle bar or plate being shown at 232 and
the reciprocating cam-box at 233.

The pickers are carried by a bar 234, which
is slotted for the reception of bolts 235, where-
by it issupported on the cam-box, and springs
236, interposed between the heads of the bol‘rs
and the bar, serve to press the latter into
frictional contact with the cam-box, so that
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it will move with the same in the absence.of

any obstruction to such movement, such as
the contact of the lifter 64 with the hit of a
needle.

‘When the needles are to be thrown intoand
out of action only at one end of the machine,
one set of pickers only need be employed;
but when the needles at both ends of the ma-
chine are to be thrown into and out of action
two sets of pickers, one for each end of the
machine, will be required. Of course it will
be understood that in a machine of this class
the picker-actuating bar or bars 72 will be
straight instead of segmental.

Having thus described our invention, we
clajim and desire tosécure by Letters Patent—

1. The combination of the needle carrier
and its needles, the cam box, pickers com-
prising a lifter and a depressor adapted to act

-upon the bits of the needles, a frictional car-

rier for said pickers, picker actuating bars,
a lever carrying the pickers, a disk movable
into different vertical positions, and means
whereby said disk, when in one position, is

- caused tomovethe picker carrying leverinto

position for eausing the operation of the pick-
ers, and when in the other position, is caused
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to move said lever so as to throw the pickers
out of operative position, substantially as
specified. .

2. The combination of the needle carrier
and its needles, the cam box, the pickers
adapted to act upon the bits of the needles,
a frictional carrier for said pickers, a lever
upon which the pickers are mounted, a draw
down cam for throwing the needles into op-
erative position, a pair of disks movable into
different vertical positions, and means where-
by one of said disks is eaused to operate the
drawing down cam, and the other is caused
to effect movement of the lever upon which
the pickers are mounted, substantially as
specified.

3. The combination of the needle carrier
and its needles, the cam box, and means for
moving a series of needles out of action si-
multaneously, said means comprising a series
of jacksin line with the needles, a bar for
acting upon said jacks, a cam for operating
said bar, and means for moving the bar into
range of said cam, substantially as specified.

4. The combination of the needle carrier
and its mneedles, the cam box, lifting jacks
guided in line with the needles, a bar for lift-
ing a series of said jacks simultaneously, a
cam for acting upon said bar, a lever for mov-
ing said bar into range of the cam, means for
vibrating said lever and a spring supported
pin through the medinm of which the lever
acts upon the bar, substantially as specified.

5. The combination of the needle carrier
anditsneedles, the cam box, jacks inline with
the needles, bars for acting upon said jacks, a
cam for operating said bars, and means for
moving the barssuccessivelyinto range of said
cam so as to move first one set of needles and
then another set out of operative position,sub-
stantially as specified.

6. The combination of the needle carrvier
and its needles, the cam box, jacks guided in
line with the needles, bars for moving said
jacks,acam foractuating said bars,two levers
adapted to move said bars into range of the
cam, two cams set so as to follow each other
in theiraction onsaid levers,and means for op-
érating said cams, substantially as specified.

7. The combination of the driving shaft of
the machine, a pair of loose pinions on said
shaft, means for rotating one of said pinions
and for imparting to-and-fromovement to the
other pinion,aclutch hubsecured to the shaft,
and a sliding collar having a pin adapted at
one end to engage the rotating pinion and at
the other end to enter an opening in the vi-
brating pinion, the latter end of the pin hav-
ingapivoted toe providing an unyielding sup-

port for the pin when the pinion is traveling .

inonedirection,butadapted to enter the open-
ing in advance of the pin when said pinion is
traveling in the opposite direction, substan-
tially as speecified. .

8. The combination of the reversing clutch,
the rock shaft, a spring for moving the same
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in one direction, an arm engaging with a re-
taining catch for holding said rock shaftin one
position, a lever hung to the rock shaft, a cam
acting upon said lever to move the rock shaft
against the action of the spring,a second lever
for moving said first mentioned lever into the
path of said cam, and a trip lug adapted to
engage successively with said second lever
and with the retaining catch substantially as
specified.

9. The combination of the needle cylinder
and its needles, the cam box having a draw
down cam movable into and out of operative
position, means for operating said draw down
cam, a reversing cluteh, operating mechanism
therefor, one of the elements of which is a trip
lug adapted to engage successively with the
setting and releasing devices of said mechan-
ism, and a connection between said trip lug
and the devices for operating the draw down
cam of the cam box, substantially as specified.

10. The combination of the driving shaft of
the machine, the fast and slow pulleys, the
loose pulley between them, the duplex belt
shifter, the reversing clutch mechanism, the
shifting rod constructed to engage with an arm
on said reversing clutch mechanism, and
mechanism for releasing the shifting rod from
such engagement, substantially as specified.
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11. The combination of the needle cylinder -

and its needles, the cylinder carrier consist-
ing of a split ring having a downwardly pro-
jeeting tubular lug, a wedge adapted to ex-
pand the split ring so as to grip the cylinder,
a wedge rod passing through the tubular lug
of the eylinder carrier, and a nut applied to a
threaded portion of said wedge rod, substan-
tially as specified.

12. The combination of the guide common
to both the main and extra threads, a-clamp-
ing device for the extra thread, a lever carry-
ing said extrathread and adapted to act upon
the movable jaw of the clamping device to
open the same, and a finger formed on said

lever and serving as a bearing for the thread

behind the clamping jaws as said lever rises,
substantially as specified.

13. The combination of the guide common
to both the main and extra knitting threads,
a clamping device for the extra thread, and
a pivoted lever carrying said extra thread and
having at ifs outer end a guard disk with
guide eye for the passage of said thread, sub-
stantially as specified.

14. The combination of the movable clamp
operating lever of the thread feeding mech-
anism, means for operating the same at the
start and finish of the narrowing and widen-
ing operation and a supplementary operating
mechanism whereby the extra thread can be
cut out for part of a course, substantially as
specified.

15. The combination of the clamp operating
lever of the thread feeding devices, a lever
connected thereto, a cam for acting upon said
lever, a bar adapted to engage with said lever,
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means for reciprocating said bar, and pattern
mechanism for moving the bar into engage-
ment with thelever, substantially asspecified.

16. The combination of the clamp operating
leverof the thread feeding mechanism, alever
connected thereto, a cam for acting on said
lever, a bar also aéting upon the same, means
for reciprocating said bar, a pin projecting
from the lever and engaging with the bar,
and a pattern chain acting upon the bar to
throw it into engagement with a lug or pro-
jection onthelever, substantially as specified.

17. Thecombination of theneedle cylinder,
the cam box, mechanism for moving a series
of needles out of action simultaneously, the
preliminary draw down cam of the cam box,

lever mechanism for actuating the same, and

aleverhaving a pin for acting upon the mech-
anism forraising the needles simultaneously
out of action, and another pin for acting upon
the lever mechanism of the preliminary draw
down cam, substantially as specified.

18. The combination of the needle ¢ylinder,
the rotating cam box, mechanism for moving
needles out of action simultaneously, the pre-
liminary draw down cam of the cam box, lever
mechanism foractuating the same, and alever
having a pin for acting upon the mechanism
for raising the needles simultaneously out of
action, a second pin for acting upon the lever
mechanism of the pr ehmlnary draw down
cam, and a third pin acting as a stop to pre-
vent the rotation of the cam box, substantially
as specified.

-19. The combination of the needle cylinder
and its needles, the needle pickers, the frame
carrying the bars for operating said pickers
and means for vibrating said frame, said
means comprising an arm on the shaft of the
frame, an antifriction roller laterally adjust-
able on said arm, a rotating wheel having
cams, a reversing clutch forming part of the
driving mechanism of the machine, and acon-
nection between said reversing clutch and the
said antifriction roller whereby the latter is
moved into and out of range of the operating
cams therefor on the shifting of the clutch,
substantially as specified.

20. A sock or stocking having a heel com-
posed of narrowed and widened webs, knitted
with main and extra threads and having a se-
ries of continuous circular courses of stitches
interposed between the gradually narrowed
and gradually widened webs which form and
shape the heel, the extra thread being re-
moved from that portion of each of the mtel—
posed circular courses which extends over the
instep, substantially as specified.

In testimony whereof we have signed our
names to this specification in the pr esence of
two subscribing witnesses.

LOUIS N. D. WILLIAMS.
HARRY SWINGLEHURST.

‘Witnesses:
GEO. E. PoTTs,
HARRY SMITH.

35

40

45

5o

55

6o



