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"UNITED STATES

PaTENT OFFICE.

'GEORGE D. MAYO, OF FRANKLIN, NEW HAMPSHIRE.

KNITTING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 726,178, dated April 21, 1903.
B Ai}jjlicﬂtihn filed December 4, 1902, Serial No. 133,823, (No model))

Io all whom % may concern:
Be it known. that "I, GEORGE D. MAYo0, 1

citizen of the United States; residing at Frank-

lin, in the county of Merrimack and State of

New Hamsphire, have invented an Improve-

ment in Knitting-Machines, of which the fol-

lowing description, in connection with the

accompanying drawings, is a specification,
like characters on the drawings representing
like parts. . S

My invention aims tosimplify and improve

snitting-machines, the invention being par-

ticularly useful in connection with circular-
knitting machines employed in the knitting
of seamless hosiery. -

To enable my invention to be understood,
I will first describe, in connection with the ac-
companying drawings,a machine illustrating

one embodiment thereof, it being understood, |

however, that my invention is not to be lim-

ited to the particular embodiment disclosed.
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In the annexed drawings, Figure 1 is a
frontelevation of acircular-knitting machine,
lllustrating one embodiment of my inven-
tion, the legs of the machine, also the sup-
ports for the thread-guides and tension de-
vice, being broken out to economize space
upon the drawings. Fig. 2isaleft-hand side
elevation of Fig. 1. Fig. 3 is an enlarged
vertical section of the knitting-head of the
machine, showing the needle, skeleton, and
sinker cylinders, the cam-carrier, and the
iminediate associated parts. Fig. 4 in side
elevation, partially broken away, shows the
skeleton eylinder and the manner of build-
ing up the same. Fig. 5 is a horizontal sec-
tional detail of Fig. 4, taken on the dotted

line 5 5 thereon. Fig. 61is a vertical sectional
detail of Figs. 4 and 5, the section being |

taken on the irregular dotted line 6 6, IFig. 5.
Fig. 7 is a perspeetive detail showing the
formation of the inner holding-ring of the
skeleton cylinderin which the barsare placed

~and clamped.  Fig. S8'is a perspective detail

50

of the lower end of one of the removable

skeleton-cylinder bars. Figs. 9 and 10 are

developed views of the cam - carrier and
stitch-forming cam-surfaces and pickers. In
Fig. 9 the picker 62 is in position at the right
of thestitch-formingeam, while Fig. 10 shows
the other picker 61 in position at the left of

| the said stitch-forming cam. TFig. 11 is a
horizontal section on the dotted line 11 11,

olevation of Fig. 38 looking from about the
left of Fig. 3. Fig. 13 is a top plan view
of Figs. 3 and 12. Fig. 14 is a detail show-
-ing the segment 50 and switch-cam shaft 48.
| Fig. 15 is a section on the dotted line 15 15,
Fig. 3, looking upward. Fig. 16 is a detail
of a part of Fig. 12, showing the T-shaped
lever 74* in abnormal position. Fig. 17 is a
view looking at the face of the picker-guide,

| pickers. [Fig. 18 is a sectional detail on the
dotted line 18 18, Fig. 15, showing the short
shatt 80 mounted in the bed-plate. Fig. 19
Isasectional detail showing the pattern-shaft
and parts mounted thereon. Fig. 20 is a de-
tall in perspective, showing one of the sink-
ers detached. Fig. 21 is a top plan view of
the sinker-cylinder. . Fig. 22 is a cross-sec-
' tion of Fig. 21, the section being on the dot-

ted line 22. Fig. 23 is an enlarged sectional
detall showing the main shaft 40 and parts

the frame portion of the machine with the
various parts mounted therein. Fig. 25 is a
sectional detail showing a part of the frame
and with the means for actuating the pat-
tern-shaft and multiplier mechanism; Fig.
26, a detail illustrating the friction means
| for controlling the movements of the pattern
and multiplier wheels. Figs. 27, 28, and 29
are detalls showing the belt-shipping lever
in different positions; Fig. 30, a sectional de-
tail showing some of the parts shown in Fig.
25, the view being broken away to show the
manner of mounting the multiplier-ratchet
wheel and with the pawl 178 in different po-
sitlon. Fig. 31 shows the clutech-lever-oper-
ating wheel developed; Figs. 32 and 33, cross
sectional details through the stitch-forming
cam, showing the latter in its different posi-
tlons; Fig. 34, a detail showing the pattern-
sprocket and a part of its chain and the mul-
tiplier-ratchet. Fig. 85 is a sectional detail
looking at the pattern-cylinder 101, Fig. 19,

‘elevation, partially broken away, showing

Fig. 3, looking downward. Fig. 12 is a side

showing the pickers in position, the view
illustrating the action of the guide upon the -
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mounted thereon. Fig. 24 is a detail in side
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-Irom the right. Fig. 36 shows the peripheral
| surface of the pattern-cylinder 35 developed;
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Fig. 37, a sectional detail on the dotted line
37 87, Tig. 23; and Fig. 38, a detall to be re-
ferred to.

Referring first to Fig. 3, the needle-cylin-
der 1is of usual construction, but is shorter
than has been customary heretofore, it being
slotted vertically at its outer face to receive
the needles n n of the usual latch type and
provided, respectively, with heels n', which
are acted upon by the various cams to cause
elevation and depression of the needles at the
proper times in well-known manner. Pref-
erably the butts of the needles throughout
one half of the needle-cylinder are longer
than the butts of the remaining needles to
facilitate elevating oune-half of the needles
for the widening and narrowing processes.
The needle-cylinder here shown surrounds a
suitable carrier-cylinder 2, which is shaped

to furnish a continuous ring-like support for

the botiom of the needle-eylinder, thereby

insuring stability of the latter while the ma-

chine is in operation. 'This earrier 2 18 pro-
vided at one side with a depending lug 3,
rieidly attached to the top of a vertically-
movable supporting-rod 4, (see Figs. 1 and
2,) which rests at its lower end upon a suit-

able adjustable support, shown as an adjust-

ing-serew 5,tapped into the base-plate A of the
machine-frame. |

The needle-cylinder carrier 2 is guided in
its vertical movements by the tubular bear-
ing 6,depending from the bed-plate I5 of the
machine-head, and by the supporting-rod
bearing 7, I'ig. 2, adjustably mounted upon
the frame base-plate A. The wide separa-
tion of the depending guide 6 and the sup-

~ porting-post guide 7 permits the eylinder-

40

45
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support and its bearings to be made sulfi-
ciently free for easy vertical movementof the
needle-cylinder without danger of any detri-
mental looseness or wabbling.

Sarrounding the needle-cylinder is a skele-
ton cylinder S, between the bars S of which
project the heels n’ of the needles to beguided
thereby. Skeleton cylinders in machines
heretofore constructed have usually been
formed by setting up the bars in a mold and
casting the base about them, thus forming a
rigid eylinder none of the bars of which are
removable apart from the others. My inven-
tion comprehends a skeleton eylinder the bars
of which areremovable, sothat in case of dam-
age to any one or more of the bars the dam-
aged bar or bars may be removed without de-
stroying or taking down the cylinder as a
whole and without removing the eylinder from
the machine. |

Referring to Figs. 4 to §, inclusive, the
skoleton-eylinderbars8aresupported at their
lower ends in vertical slots 9 in the exterior
face of a ring 10, (see Fig. 3,) supported upon
the bed-plate B. Surrounding the ring 10

and also the lower ends of the bars 81s an
outer ring 11, also resting upon the bed-plate.

Both the barsS and the separating ring por-
tions 12 are shown as transversely grooved or |

726,178

recessed at their outer faces, as at 13, Figs.
6, 7, and 8, to receive the lips 14 upon the
clamping and lecking segments 15, seated in
the said outer ring 11.
locking segments 15 may be made to embrace

These clamping and -

70

any desired number of bars, and they are

severally clamped in position hy serews 16,

tapped into the said ring 11. The outer faces
of the locking-segments 15, which are acted
upon by serews 16, are inclined npward and
inward, and the axes of the clamping-screws
16 may also be inclined inward and down-
ward, if desired, so that when the said screws
are set up against the said segments the lat-
ter will be clamped downward as well as 1n-
ward against and upon the cylinder-bars 3.
This tends to seat and hold the said bars
more firmly than would be the case were
there simply an inward clamping action. Ob-
viously should any bar become damaged it
may be readily removed by releasing the
clamping and locking segment 15, which holds
it in position, and the release of any one bar

involves the release only of such other bars.

as are clamped and locked by the same seg-
ment and which wonld vary according to the
lengths of the segments. The separating por-
tions 12 of the said inner ring 10, Kig. 7, are
shown as provided at their lJower ends with
radially-extended foot portions 17, which un-
derlie an inwardly-extending lip 18 upon the
said outer ring 11, and the latter in turn is
permanently secured, as by secrews 19, to the
bed-plate B. Thus the said inner and outer
rings 10 11, together with the bars 3, held
thereby, are permanently secured to the bed-
plate, so that all the bars of the skeleton cyl-
inder, excepting such as are temporarily re-

leased forthe removal of oneor more damaged

bars, remain permanently locked in position
in the machine. There is therefore no lia-
bility of inadvertently lifting or displacing
all the perfect bars while removing and re-
newing damaged ones.

At their upper ends the skeleton-cylinder
bars S are spaced and positioned by a device
20, resembling a crown-toothed gear, the teeth
of which enter the spaces between the said
bars and hold the latter permanently and
positivelyspaced. This erown-toothed spae-
ing-ring 20 is in turn inclosed in and held by
the crown-ring 21, the depending flanges 22
of which overlie not only the outer and inner
faces of the spacing-ring 20, but also the up-
ser end portions of the bars 8. Thus the said
bars are locked at their upper ends not only
against radial but also against lateral move-
ment, the whole structure going to make up
a2 skeleton cylinder at once as firm and rigid
as though cast in a single base or otherwise
made integrai, as heretofore, yet which when
necessary permits ¢f the removal of any num-
ber of bars less than the whole number by
simply removing the crown-ring 21 and spac-
ing-ring 20 and releasing one or more of the
locking and clamping segments 19. |

Surrounding the skeleton cylinder S is the
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rotatable cam-earrier C, which is seated upon
the top of the outer skéleton-cylinder rin ol1l,
heretofore referred to. 'Thiscam-carrier car-

ries the needle-operating cams or cam-sur-

faces and is shown developed in Fig. 9.

As many needle-operating cams or groups
of cams are provided as there are feeds to the
maechine, and in the machine shown I have
provided for a single feed to take a single
thread or group of threads, although a plu-
rality of feeds may be used, if desired. -

Referring now to Figs. 9 and 10, at the right
thereof the cam-carrier C is cut away suffi-
ciently to receive the cam-plate 24, the ends
of which overlap the adjacent walls of the
carrier at the sides of said cut-away portion,
In which they are seated and to which they

~are secured in suitable manner, as by the
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faces.

screws 25, accessible at the exterior of the

sald carrier. This cam-plate 24 has a V-
shaped central recess, the side walls 26 of
which constitute needle-elevating cam-sur-
Centrally arranged within this V-
shaped recess is the V-shaped needle-depress-
ing cam 27, presenting the needle-depressing
cam-surfaces 28, which are opposed, respec-
tively, to the needle-elevating cam-surfaces
26, leaving between them a track in which
the heels of the needles may travel. The nee-
dle-depressing cam 27 is provided at its up-
per portion with laterally-extended guiding-
ears 29, which overlie the top of the cam-car-
rier and serve to control the needles as they

approach and leave the ecam -surfaces 26

and 28. . | |

T'he ends of the guiding-ears 29 are pointed
to provide surfaces 30 and 31, which aid in
depressing and lifting the needles during nar-
rowing and widening, as will hereinafter
more fully appear.

In the regular continuous rotation of the
cam-carrier for straight circular knitting the
needle-heels rest upon the top of the cam-car-
rier U, are engaged at eachrotation of the said
carrier by theleading needle-depressing cam-

surface 23, and are depressed thereby to cause
- thelir needles to engage the knitting thread
or threads and

pull the same in loop form
downward through the loops previously
formed and held by the needles. As the
heels of the depressed needles pass under the
depressing-cam 27 they engage and ride up
the needle-elevating cam-surface 26, which
18 beyond, and thereby elevate their needles
to cause the shanks thereof to rise through

the newly-formed loops preparatory to the

formation of new loops. | |
The path between the needle elevating and

depressing cam-surfaces, as will appear from

Fig. 9, is always open for the passage there-

through of the heels of the needles in either

dirvection, and whatever be the direction of

~ travel the needle-heels are acted upon and

‘depressed by the said cam, thus insaring ab-
solute uniformity of stiteh in both directions
This is not ob-

of travel of the cam-carrier.
tainablein practice with machines where sepa-

1

S

rate depressing-cains are éniployed for OpPO-
site movements of the cam - carrier. Fur-
thermore, excepting to facilitate the transfer
of work to the machine, the said depressing-
cam 27 remains fixedly and permanently in
position. Thus my machine is
any of the objections or difficulties which in-

evitably accompany the use of pivoted, swing-

ing, or otherwise movable depressing-cams
which require to be shifted at each recipro-

| cation of the cam-carrier during narrowing

and widening. My invention therefore mnot

only greatly simplifies the first construection,

but renders the machine much more durable

and certain in operation. -
To facilitate transfer of work, the needle-

depressing cam 27 (see Figs. 9, 10, and 11)

18 mounted to slide radially in a suitable
guideway upon the outwardly - projecting

not open to

70
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base-flange of the cam-carrier and is provided

with suitable means, as the lever 32, Fig. 11,

fulerumed at-33 upon the said carrier, where-

by the said depressing-cam may be withdrawn
or removed from the path of the needle-heels
when desired and without necessarily chang-

ing the direction of relative movement be-

tween the needle and cam to avoid depress-
ing the needles and permit the said needles
to be raised into one and the same elevated
plane for transfer.of work. I have herein
provided a spring 34 to move the lever 32, so
as to maintain the said depressing-cam nor-

mallyin its innermost needle-engaging posi-

!

1

‘Tles.

tion, and when it is desired to elevate all the
needles for transfer of work the said lever is
pressed inwardly by the operator to withdraw
the depressing-cam to permit the cam-carrier

to be rotated sufficiently to elevate the de-
pressed needles, after which the said depress-
permit its said
spring to move it inwardly against the heels

Ing-cam may be released to

of the raised needles, against which it rests
until the transfer has been completed. When

1

I00

1C5

IIO

the machineis again setin operation, the said -

depressing-cam travels around, pressing upon

~the heels of the needles, until it reaches the

leading needle of the long-heel series, when
the leading needle-depressing cam-surface 28
will engage said long-heel needles and will
depress the same successively until the de-
pressing-cam has traveled beyond and has
cleared the series of short-heel needles; when
1t springs inwardly to its normal position
close to the shanks of the needles, where it
will thereafter engage and depress in regular
order the heels of all the needles of both se-
Thus whereas in machines as hereto-
fore constructed, so far as known to me, it
has been necessary when transferring to posi-
tively and manually operate the cams or nee-
dle-operating devices not only at the begin-
ning, but also at the end of the transfer op-
eration, with my construction as here shown
atter the depressing-cam has been withdrawn

to permit of the raising of the needles to a

115

120

I25;

L 30

uniform level the said cam thereafter and au-

tomatically at the proper time resumes its.




IO

20

'.25

30

40

55

60

=2

proper operative position, requiring no fur-

ther attention from the operator.

To rotate the eam-carrier, I have provided
the same, Fig. 11, at its periphery with a pair
of preferably cushioned lugs 35 36, between
which stands an operating-arm 37, fast on the
gear-ring 38, which surrounds the cam-car-
rier and is seated in the bed-plate B, in which

it isfreely rotatable. This gear-ringisdriven.

by a bevel-gear 39, Ifig. 3, fast on the main
shaft 40 of the machine, (see Figs. 1 and 2,)
which shaft is journaled in suitable bearings
in the uprights @ @ of the frame. Asthe gear-

ring is rotated it operates through the arm 37 |

and one of the lugs 36, referred to, to push
before and with it the cam-carrier C, causing
the latter to act upon the needles, as de-
scribed. Upon the gear-ring 38 at a point in
the vicinity of the depressing-cam 27 stands
a post 41, (see Figs. 3, 11, 12, and 13,) and to
the top of this post is hinged at 42 the usual
latch -ring 43, which surrounds the upper
hooked ends of the needles, said ring being
provided atitssideoppositethehinge 42 with a
projecting arm 44, which when thesaid latch-
ring is down enters a recess therefor provided
in the upper end of a post 45, also monunted
upon the cam-carrier 38, but at a point there-
on diametrically opposite the post 41.

The posts 41 and 45 carry, respectively, the
horizontally-arranged yielding or spring-con-
trolled holddown-pins 41*, which at their in-
ner ends overlie the erown-ring of the skele-
ton eylinder and hold the latter down in 1ts
proper position upon the crown-toothed ring
which surmounts the removable skeleton-cyl-
inder bars.

The latch-ring at a point adjacent the post
41, Figs. 3 and 13, is provided with a thread-
guide 46, through which the thread is con-
ducted to the needles within the said ring.
In the operation of the machine this thread-
guide should be always slightly in advance
of the leading needle-depressing surface 23
of the depressing-cam 27, so that it may de-
liver its thread to the successive needles
slightly in advance of the depression thereof.
- Referring to Fig. 11, with the arm 37 in po-
sition against the lug 35 to rotate the cam-

carrier in the direction of the arrow thereon,

said thread-guide 46, while not shown in said

ficure, but which is opposite the vertical cen-

ter of the post 41, occupies a position slightly
in advance of the leading edge of the needle-
depressing surface 28 of the stitch-cam 27
(see Fig. 10) to deliver the thread to each nee-
dle immediately before it is depressed. In
narrowing and widening, however, when the
cam-carrier reciprocates first in one and then
in an opposite direction 1t 1S necessary to
shift this thread-guide 46 from one to the op-
posite side of the needle-depressing cam 27,
so that the thread will always be delivered

to the needles slightly in advance of the de-

pression thereof irrespective of the direction
of movement of the cam-carrier. To accom-
plish this, I have separated the lugs 35 36 on
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the cam-carrier to provide a lost motion be-
tween the gear-ring 38 and the said cam car-

‘rier C, which causes the said gear-ring upon

reversal of its movement to travel a given dis-
tance sufficient to shift the thread-guide 40
automatically from one to the other side of
the depressing-cam 27 before the said cam-
carrier is engaged and rotated with the gear-
ring, thus insuring correct position of the
thread-guide at all times, whether the cam-
carrier be rotated continuously in one direc-
tion or reciprocated in opposite directions.
In narrowing and widening, as for the for-
mation of the heel and toe of a stocking, it 18
necessary first to raise approximately onehalf
the needles above the path of movement of the
depressing cam-surfaces and to operate by
reciprocatory movement of the cam-carrier
upon the remaining half of the needles only.
It is further necessary during such reciproca-
tions of the cam-carrierfirst to raise one needle
ateach reciprocation or change of direction of
movement of the said carrier during the nar-
rowing process, thereby gradually to shorten
thesuccessive coursesknit,and forsubsequent
widening to depress or bring againinto opera-
tion one or more needles at each reciprocation
of the cam-carrier for the gradual lengthen-
ing of the successive courses knit until the
heel or toe has been completed. The raised

‘needlesare then brought againtoan operative

level for the resumption of circular knitting.
To accomplish this, I have mounted upon the
gear-ring (see Fig. 11) a bearing 47, in which
is mounted a short horizontal shaft 48, pro-
vided at its inner end (see Fig. 9) with a lat-
erally-extended switch-cam 49, which nor-
mally stands in elevated position, as shown
in dotted lines, in which position during cir-
cular knitting it travels above and clears the
heels of all the needles. At itsouterend the
said short shaft 48, Figs. 11, 13, and 14, has
formed therein a segmental series of teeth,
which are engaged by a toothed segment »0,
pivoted at 51 to the side of said bearing 47
and provided with a laterally-extended arm
52, which carries an outwardly-projecting pin
53, adapted to be engaged at the proper times
by suitable operating means upon the bed-
plate of the machine. In the present in-
stance for such operating means 1 have pro-
vided a vertical shaft 54, (see Figs. 11 and
15,) journaled in said bed-plate and provided
with oppositely - extended lifting and pull-
down cam-surfaces 55 56. When the said
shaft 54 is turned into its dotted position,
Fig. 11, to swing its pull-down cam - sur-
face 56 into the path of travel of the pin 53,

‘said pin will engage said cam-surface and

travel downward thereon and will thereby
turn its segment 50 to throw the switch-cam
into its depressed or full-line position, Kig. 9,
with its point slightly below the top of the

cam-carrier and of course below the needle- -
In this position said. -

butts resting thereon.

switch-cam will npon rotation of the cam-car-
| rier engage all the long-heel needles in the
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machine and raise-the latter to a level above
the path of movement of the depressing-cam
27,80thatasthe latterrotates it will fail to act
upon the raised needles. The needles thus
raised are held in their elevated positions by
the usual offsets n?, Fig. 3, of the needles ris-
ing above the usual '-'aprmnf friction-band n?®,
which encireles the needle-cylinder and nee-
dles.. To again lower the raised needles, the
short shait 54 isturned into position to swing
the other or lifting cam-surface 55 into the

path of movement of the pin 53 of the toothed
segment50,sothat thesaid pin willengageand
ride-upwmd on said cam-surface 55 and will |

thereby lift its arm 52 and turn the switch-
cam 49 into its dotted-line position, Fig. 9,
where it will engage the heels of the raised

"needles and w111 depre% thie same upon the

cam-carrier.
The switch-cam shaft48 (bee Fig. 11)is pro-

vided with a radially -extended pin or screw

57, which works in a spiral slot 58 in the
bea,rmﬂ‘ 47, so that as said switeh-cam is

turn ed from its depressed into its elevated po-.
sition preparatory to drawing down the raised .
needles at the close of the narrowing and
widening processes said switch-cam will also.

be moved inward into position to engage any

-short-heel needle which may have been left.
in raised position at the close of the widen-
ing and will draw the same, together with the |
others, down into the Opemtmu‘ level, where
-they will beengaged by the depressing-cam 27.

The switch-cam segment 50 may be pro-

vided with suitable friction means, as the:
-plate 59, to hold the said cam friebiana,lly'in
~either of its extreme positions.

For the formation of the heel and toe of a

the number of needles operated upon while
narrowing and similarly toinc¢rease the num-
ber of needles operated upon while widening.

This I accomplish by the following-deseribed.
(See Figs. 2,11, 16, and 17.) TUpon.
the oppositely-extended foot portion of the:

nost 41, which carries the thread-guide, hence

mevable with the gear-ring, [ ha,ve auano'ed:
two freely - mmmble vertical shafts 60, thea
upper ends of which are slotted vermcally to-
receive the needle-pickers 61 62, pivotally
mounted at 63 in said .shafts to swmﬂ' verti-
These pickers at their free ends, adja- |
cent the needle-cylinder, are provided with.
heads (see Figs. 9 and 17) which have upper
As.
here shown, these needie-engaging portions
are notch- shaped and the notches may be
made of the same depth to engage, resnec-
tively, the heeis of the samme number of nee-
dles, or, as herein shown, the lower mnotch
may be deeper than the upper notch, where-
by it may engage two or more needles, as de- |
sired, while the upper notch ordinarily will:
These pickers 61 62

and lower needle-engaging portions 64 65.

engage a single needle.
project, respectively, through the wings of a
vertically-positioned guide-plate 66, secured

y

‘being bounded,

[kl
-

ings in said guide-plate next the post. 41
respectively, by the con-
verging guide wallg or surfaces 67 68, termi-
nating, respectively, at the adjacent ends in
the horizontal pockets or slots 69, as best
shown in Fig. 17. At their outer portions
the said openings are respectively bounded
by the downwardly and outwardly inclined

~guide walls or surfaces 70. The lengths of
.these pickers are such that when projecting

radially inward the free ends thereof will
just elear the skeleton cylinder, and the heels
of the needles, which project outward through
and beyond the said skeleton eylinder, will
overlie or underlie the heads of the pickers,

| so that during circular knitting said pickers
1 rotate idly with the gear-ring.

The separa-
tion of the vertical pTerP-G&I‘l}’IHU‘ shafts 60

| is less than the amount of lost thotion between
the gear-ring and the eam -ecarrier, so that

daring narrowing and widening at - each
change of direction of movement of the gear-
ring the lost motion between it and the cam-
carrier operates to carry first one and then the

other of the pickers into position in front of.

the said needle-depressing cam 27 and in each
case trailing the other picker nupon the outside
of the said depressing-cam; but neither picker
can be trailed behind the needle-depressing
cam without causing it to be swnng abont its
vertical axis 60 by and to clear the said cam,

and this swinging movement of such pmkel
brings it dﬂ‘d,lIlS'D the outer downwardly-in-
-.clmed ﬂ'mde surface 70 of the guide-plate 66,

which causes the swinging plcker to be de-

pressed into its lowermast posmon as shown
| at the right in Fig.17. When, therefor

o, the

' direction of reciprocation is again changed
and the depressed pickeris by the lost motion

between the gear-ring and cam-carrier moved
Into position in front. of the needle-depress-
ing cam, it will be in its said lowermost posi-
tion, where its upper notch 64 will engage the

‘heel of the first needle of the lower or knitting
‘series.

‘Since the needles do not rotate, this
engagement of the free end of the depressed
picker-with the said first needle acts to stop

said free end, so that continued rotation by
the gear-ring of the pivotal end of said picker
causes the latter to swing about its vertical
axis 60, but in an 0pposite direction from be-

fore,and asit swingsit engages the upwardly-

1nelined guide-face 68 of the opening in the

guide-plate through which it extends, which

.causes the said picker to rise as it swings,
and asg 1t rises it takes with it, of course, the
needle which it has engaged, thus lifting said
needle above the apex of the pointed end of

the depressing-cam 27 and delivering it to

the nupper inclined face 31 thereof,which con-
tinues to raise the needle to the top of the
sald cam, where 1t remains held frictionally

by the bands n° referred to. As the active
end of the rising picker delivers the needle-
heel tothe cam-surface 31 the swinging move-

| ment of the picker continues sufficiently to

‘to the inner face of the post 41, the open- i carry it into the clearing-noteh 69 of the-
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cuide-plate, in which it moves until it has

freed itself from the needle-heel, when 1t 1s
automatically swung back to a central radial
position by a C-shaped spring 72, encireling

the picker-shaft bearing, said spring at its |

ends bearing upon two studs 72 and 73, the
former upon the bearing and the latter upon

the shaft 60 and projecting outward through.

said bearing. As the picker-shaft is rotated
in either direction one end of the spring is
carried by the stud 73 away from the other

end, which remains seated against the stud

72 of the bearing, and as soon as the picker 1s
released the spring returns the stud 73, which

was moved toits normal position, where it re-

mains centered bhetween the ends of the
spring. The picker after having been raised
by the needle which it engaged to the level
of the clearing-noteh 69, which is substan-
tially central vertically between the limits
of movements of the picker, remains held
frictionally in such central position by a ver-
tically-movable spring-actuated pin 74, Fig.
3, arranged in the picker-shaft and engaging
a noteh in the under side of the picker.

Other notches to be engaged by the same |

spring-actuated pin serve to retain the picker

frictionally in its extreme elevated and de-

{0

pressed positions. Thus into whatever ver-
tical position it is moved by its several guide-

- surfaces the picker is there held until acted

40

50

55

iYe

65

upon by another guide-surface and moved
freely—z.e.,without opposing force orspring—
into a different position. Following the nar-
rowing it becomes necessary for subsequent
widening to depress one or more of the ele-
vated needles at each ensuing reciprocation of
the cam-carrier,thereby gradually tolengthen
the courses knit until circular knitting is re-
sumed. The leading picker,therefore, at each
reciprocation of the machineduring widening
must be elevated to engage the endmost nee-
dleof the elevated seriesand depress the same.
To accomplish this, I have provided a T-
shaped shifting-lever 74*, Fig. 106, pivoted
centrally at 75 to the outer face of the post
41. The oppositely-extended horizontal arms
of the said T-shaped lever overlie the ex-
tended tail ends of the pickers 61 62, while
the central depending arm 76 of the said le-
ver is arranged to be acted upon at times by
a radially-shiftable cam 77, (see Ifigs. 11, 13,
and 16,) mounted to slide in the bed-plate B.
This cam has a pin 78, which enters the slot-
ted end of an arm 79, fast on the upper end
of a short shaft 80, Figs. 15 and 18, which ex-
tends downwardly through the bed - plate.
When this cam-plate 77 is moved radially in-
ward close to the gear-ring 38 and into the
path of rotation of the depending arm 76 of
the picker - shifting lever, 1t engages and
swings the said depending arm to rock the
said lever and cause the leading horizontal
arm thereof to depress the tail end of the
leading picker and elevate the free end there-
of,so that just before the reciprocating move-
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picker will engage the projecting heels one
or more, herein two, of the needles of the sta-
tionary elevated series. This ecauses the said
picker to be swung inwardly about its verti-
cal axis 60, and in swinging it is acted upon
by the downwardly-inclined guide-surface 67,
Fig. 17, which causes the said picker to be
depressed to its middle position, where it en-
ters the clearance-recess 69, as before, there-
by depressing the needles engaged by it to a
level where they will be engaged by the low-
ermost leading cam-surface 30 of the depress-
ing-cam 27, which takes them from the picker

75

30

and completesthedownward movementthere-

of into the plane of the active needles, where
they are acted upon by the depressing-cam
27 prior to the end of the reciprocatory move-
ment. DBefore coming to a stop the cam-car-

rier is moved beyond the end of the lower-

most or active series of needles sufficiently
to permit the direction of movement to be
reversed and the lost motion between the
cear-ring and cam-carrier to be taken up to

| shift the thread-guide and pickers before the

return movementcommences. Uponreversal
for the next reciprocation the other depressed
picker, now brought into leading position,
engages the first of the depressed series of

‘needles and lifts the latter into elevated 1n-
active position, the needle so elevated being

one of the needles just previously depressed
by the companion picker near the close of
the preceding reciprocating movement. In
the further return of the reciprocating cam-

carrier the depending arm 76 of the T-shaped

picker-actuator meets the stationary cam 77,
but at the opposite end thereof from the pre-
vious movement, and is tipped thereby into
an opposite dotted position, Fig. 16, thereby

90

95
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to depress the tail end of the now leading

picker, causing the free end thereof, being
the same picker which at the beginning of
said return movementhad raised a needleinto
inactive position, now to be elevated, so that
as it approaches the end of the return move-
ment its lower notech 65 will engage one or
more, herein two, endmost needles at the
other or opposite end of the elevated series
and depress the latter into position to be
acted upon by the needle-depressing cam 27
before such return movement ceases. Thus
during the reciprocatory movements of the
machine when narrowing the depressed lead-
ing picker engages the leading needle of the
lowermost or active series and elevates the
said needle to shorten the courses knit, while
during widening the said depressed leading
picker at each reciprocation first elevates
the leading needle of the active series just
as in narrowing, and before the end of the
same reciprocation it is elevated by the T-
shaped actuator deseribed to engage a plu-
rality of needles at the rear end of the ele-
vated series and depresses them to join the
active series, thus widening the successive
courses knit at each reciprocation by as many

ment is completed the lower notch 65 in said | needles as the number depressed exceeds the
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- number raised. To rock the vertical shaft

- o4, Fig. 11, carrying the raising and

down cam -surfaces 55 and 56, which con-

‘trol the switch-cam 49, and also to operate
the shaft 80, which controls the radially-

~movable cam 77, for positioning the pickers,

IO

L5

as described, I have extended the said fwo
shafts through to the under side of the bed-
-plate, as best shown in Fig. 15, which is a

view looking at the under side of the bed-
plate. | , S
-Secured to the under side of the bed-plate
(see Figs. 3and 15) is a series of lugs 81, which
farnish bearings for the suspended ring 82,
having a short rotary reciprocatory move-
ment. This ring is provided at its periphery
with a pair of depressions 83 &4, separated by

& projection 85, which codperates with the

20

two arms of a yoke 86, fast on the lower end

of the shaft 80. - When it is desired to shift

~the said radially-movable cam 77, this sus-
- pended ring 82 is rotated slightly, causing

30

the projection 85 to engage the yoke 86 and

swing the latter to rotate the shaft 30 and
slide the cam outwardly, it being restored to

1ts original position by a reverse movement
of the said suspended ring. The said ring is
also provided with a second projection 87,
which engages a finger 88, fast on the lower

end of the said shaft 54, a spring 89 acting

to hold said finger always in contact with the

periphery of said ring.

35

In the operation of the machine the ring 82
1s first shifted in the direction of the arrow
thereon, Fig. 15, to cause the projection 87,
engaging the finger 88 on the shaft 54, to turn

- said shaft and swing the cam-surface 55 into

position to shift the switch-cam and cause

- elevation of substantially one-half the needles

40

§O

55

bo

preparatory to narrowing.

This movement
of the ring, however, is insufficient to bring

-the projection 85 against the yoke 86 of the

radially-movable cam 77, said ring remaining
inthisintermediate position until the narrow-
Ing has been completed, when preparatory to
widening thesaid ringisgiven a further move-
ment in the same direction as before to cause
sald projection 85 to engage the yoke 86 and
rotate the shaft 80 to slide the cam 77 into
position toactupon the T-shapedlever 742 and
operate the latter to cause gradual depres-
sion of the elevated needles for the widening.
T'he widening having been completed, the sus-
pended ring 82 is returned by a single move-

ment to its original position, acting thereby
and substantially simultaneously first to with-
draw the radially-movable eam 77 and then
to swing the finger 88 and cause the cam-sur- |

face 56, Fig. 11, to be brought into position

‘to depress the remaining elevated needles.
T'his suspended ring 82 may be rotated, as de-

seribed, by any snitable means. I have herein
connected the same (see Figs. 15 and 2) by a

link 90 with an arm 91 on a vertical shaft 92, .

Journaled in suitable bearings 93. The lower-
most bearing93 is located on the base A of the

“f

] machine-frame, while 'the topmost bearin'g-;93

)

i
|

|
|

| tended arm
~enters a path-cam 100 (see Fig. 19) in a pat-

pull- | is secured to the thread-guide post 94, which

latter is fixedly positioned upon the crown-
plateof the frame or abracket secured thereto.
This vertical ring-actuating shaft 92 is pro-

vided at its lower end with a toothed segment

95, which is engaged by an intermeshing seg-
ment 96 on ahub 97, loosely surrounding the
bearing for the needle-cylinder-supporting
post 4 and provided with an oppositely-ex-
98, having a roller-stud 99, which

tern-cylinder 101. ‘This eylinder is fast on a

pattern-shaft 102, journaled in bearings 103

ou or secured to the base A of the frame.

Reverting to Fig. 3, the sinkers 104, one of
which is shown separately in KFig. 20, consist
of a single member struck out from sheet
metal and shaped to present the inwardly-

extended parallel guiding parts or legs 105,

the outer upturned lip 106, and work-engag-
Ing portion 107. - '_
T'he sinker-cylinder K (see Figs. 3,21, and
22) will best be understood by describing its
mode of formation. Said cylinder is first cast
with an outwardly-extended flange or lip 108
at its upperend. The cylinderis then placed
in a lathe, and a groove 109 is turned in its

inner face, said groove being located just be-

low the horizontal middle of the said flange
108, the same being turned to a depth some-

what in excess of the thickness of the eylin-
der proper, as best shown in Fig. 22. "The

flange 108 is then by suitable means slotted
vertically, as at 110, said slots extending in-
ward to the outer periphery of the eylinder
proper, which causes them to cut through
into the groove 109, and thereafter (or it may
be previously) the top end of the said eylinder

is slotted radially, the radial slots bein gshown

at 110* and registering with the vertical slots
at the circumference of the ¢ylinder. There

18 thus provided a single integral or one-part
sinker-cylinder, presenting at its outer face
the vertical and radial slots 110 110* to re-

ceive and properly space the sinkers. The
sinkers are inserted from the outside of the.
cylinder, the lower legs 105 of ‘the sinkers en-
tering the groove 109 first turned in the inte-
rior of the cylinder and the upper legs 105 en-
tering the radial slots milled in the topend of
the cylinder. The said upper legs of the sink-

ers have long side bearings furnished by the

long walls of the radial cuts in the top end of
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the cylinder,whilethelowerlegsof the sinkers

have the best possible top and bottom bear-
ing-surfaces provided for them by the turned
walls of the annular groove 109 in the inner

‘wall of said cylinder, it being recognized that

IZ$

a turned surface is smoother and better for a -

sliding action such as required by the sinker
than any milled or sawed surface such -as
ordinarily produced. TFurthermore, the for-
mation by turning of the top and bottom guid-

130

ing-surfaces for the sinkers insures absolute -

accuracy and -uniformity of alinement and
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to. This slidable clutch memberis provided
‘at its opposite faces with engaging lugs 124
125, the lug 124 when the said member is slid

“action for all the sinkers, which is rarely, if
ever, possible where the guiding-suriaces are
separately produced by sawing or milling.

10

The sinker-cylinder deseribed is extremely

simple in construction, furnishes uniform
cuiding-surfaces, and also presents the great-
est possible strength and acenracy in the vi-
cinity of the sinker-guiding slots or grooves.

The sinker-cylinder is wholly separate and
distinet from the needle - eylinder and 18

dropped within the latter and supported by |

its projecting vertically-slotted portion 108,

~ resting upon the top of the needle-cylinder, |

I o | wise attached one to the other so that they
15
~ resting upon a ledge 111, near the top of said

112, the same being radially grooved at its |
~upper side and in alinement with the radial |

20

)
3{3

- 35 |
“ers to be withdrawn at the knitting-point and
thereafter to be projected inward to carry
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as shown in Fig. 3.

Outside the needle-cylinder, -Fig.: 3, :a}nd

cylinder, is an outer ring-like sinker-guide

arooves of the top of the sinker-cylinder, so

‘that the sinkers may rest and be guided there-
in. This outer supporting and guiding ring
‘112 may be secured in position by serews 113,
~acting against the face of the needle-cylinder.’
Resting upon the top of the guiding and
- supporting ring 112 is a rotatable sinker cam-
ring 114, provided at its under side with a
cam-groove which receives the upturned op-

erating-fingers 106 of the sinkers, said cam-

ring having also a depending peripheral lip

or flange 115, which surrounds the ring 112 |
and furnishes proper bearings to enable said |
cam-ring to be rotated by and with the needle-

cam carrier. The cam-groove in this ring 114 |
is shaped in usual manner to cause the sink- |
| mounted upon thesaid fixedsleeve 133. Thus

the loops over the hooks of the needles, they
being then withdrawn slightly in a manner
common to knitting-machines of this type.
This cam-ring (see Fig. 13) is rotated by two
adjustable stops 116, mounted in brackets
117 on its periphery and adapted to be acted
upon by the post 45, rising from the gear-ring
38. As the gear-ring rotates it carries with
it the sinker cam-ring, and during narrowing
and widening each reversal of movement of
the gear-ring causes a corresponding reversal
of movement of thesinkercam-ring with sufii-
cient lost motion to provide for the adjust-
ment of the cam-ring properly with reference
to the knitting-point, it being in this respect
similar to other machines of the class.

Having now described the knitting devices:

and their operation, I will take up the means
for governing the operation thereof.
Tarning to Figs. 1, 2, 23, and 24 the main
shaft 40, hereinbefore referred to and upon
which the driving-gear 39 is mounted, has
splined upon it the slidable clutch member
119, grooved at its periphery to receive the
forked end of the clutch-lever 120, (see Fig.1,)
pivoted at 121 upon a bracket of the frame and
having its oppositely-extended arm 122 pro-
vided witharoller-stud 123,adapted tobeacted
upon and moved by the clutch-operating wheel
188 on the said pattern-shaft 102, referred

to the right, Figs. 1 and 23, entering a coop-
“erating recessin the opposing head of asleeve

126, surrounding the outer end of the said
shaft 40 and carrying upon its outer end the
fast pulley 127. This fast pulley, which may

be provided with a handle 128, is cupped at
its inner face and is provided thereat with an

75 -

inwardly-extended stud 129, (shown alsoin

Fig. 24,) upon which are loosely mounted two

pinions 130 and 131, made integral or other-

will rotate in unison. Thepinioun 130, which

80

is preferably smaller than the pinion 131,

‘meshes with a gear 132, formed upon the end

of a sleeve 133, which surrounds loosely the

sleeve 126, upon which the driving-pulley 127

is mounted, said sleeve 133 being firmly o

bearing-surface within which the said sleeve

126 revolves. The gear 132 therefore 18 a
fixed or stationary gear, and in the rotation =
of the drive-pulley 127 the pinion 130, carried =~
thereby, is rolled about and upon the sta-
‘tionary gear 132. The pinion 131, referred

clamped in the supporting - bearing for the
shaft (see Fig. 37) and itself furnishing the

95

to as integrally united with the pinion 130,

meshes with an- intermediate pinion 131%,

mounted on drive-pulley 127, said interme- =

diate pinion 131* meshing with a gear 134,

loosely mounted upon the fixed sleeve 133
and in turn secured to and for rotation with

ICO

the intermediate pulley 135, also loosely

when the driving-belt is upon the high-speed

pulley 127 the sleeve 126 and the slidable
clutch member 119, if engaged therewith, will
rotate in anison. If, however, the belt be
thrown upon the intermediate pulley 135, the
said pulley in its rotation will operate through
its gear 134 to turn the pinions 131 and 1317
and by them the smaller pinion 130, causing
the latter by meshing with the stationary gear
132 to rotate the high-speed pulley 127 in the
same direction as before, but at a reduced
speed, the difference inspeed depending upon
the proportions of the several gears and pin-
ions involved. I have also provided a third
loose oridle pulley 136, loosely mounted upon
the hub of the intermediate pulley 135 and
upon which the belt may be run when the ma-
chine is to bestopped. The driving-sleeve 126
at its cluteh end has formed upon it a gear
137,(see Figs. 1 and 24,) which meshes with a
back gear 138, mounted loosely upon a stud
139 on the frame. This back gearhas acrank-
pin 141, joined by a connecting-rod 142 (see
also Fig. 2) to a segmental gear 143, fast on
a shaft 144, journaled in the frame, This seg-

mental gear in turn meshes with a clutch-gear

145, (see Figs. 1 and 23,) loosely mounted
upon a bushing 146, which is clamped in the

frame and furnishes a long journal-bearing

for the main shaft. The said bushing 1s
flanged outwardly at its end to retain the
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cluteh-gear 145 in position.
145 is provided at its face adjacent the slid-
able clutch member 119 with a suitable re-
cess for the reception of the lug 125 on the
‘sald elutch member. Thus whenever the ma-
chine is in operation and whether the belt
upon the high-speed pulley 127 or upon the

intermediate pulley 135 rotation of the back ’

gear 138, through its connecting - rod 142,
16

tory movement of the clutch-gear 145. Thus
there is provided at one side of the slidable

- 1§ cluteh member a member 126, which rotates

continuously in one direction, but at varying
speeds, determined by the particalar pulley
which for the time being is employed to drive
1t, and at the opposite side of said slidable
clutch member a clutch-gear 145, which re-
ciprocates constantly and also at a rate of
speed determined by the particular driving-
- palley employed. |

During circular knitting theslidable clutch
member 119 is retained in engagement with

20

25
and when the reciprocating movementsof the
cam-cylinder are required for narrowing and

widening, as heretofore described, the said |

30 clutech member 119 is slid to the left, Fig, 23,
~ Into engagement with the clutch-gear 145,
 causing the latter to impart its reciprocatory
movements to the said slidable clutch mem-
ber and main shaft, thence through the driv-
ing-gear 39 to the gear-ring and cam-earrier
described. I have thus provided a speed-re-
ducing mechanism which is exceedingly com-
pact and is arranged wholly within the diame-
ter of and concealed by the driving-pulleys,
where the said mechanism is kept free from

35

40

dust and also by its concealed gears guards

against accident such as may result where
gears are exposed. | o
In the operation of the machine it is desir-
able that the belt be shifted from the high-

- speed pulley 127 to the intermediate or re-

45

duced-speed pulley 135, so that the speed of

the machine shall be reduced just previous
to and -during the continuance of the recipro-
catory or narrowing and widening move-
ments.

50

sultable pattern mechanism properly adapt-
ed for the purpose and which may be of suit-
able or desired type or construction. In the
embodiment of my
described this pattern mechanism includes a
pattern-chain (shown at 147, Figs. 1 and 2)
passed over a suitably - toothed sprocket-
wheel 148, Fig. 19, loosely mounted upon the
pattern-shaft 102, hereinbefore referred to.

35
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Fast to the'side of the said toothed sprocket- !

wheel 148 is secured a ratchet-wheel 149, ar-
ranged tobe operated bya pawl 151, (see Fig.
25,) connected at 152 with a cam 153, fast on
the pivotal shaft 144 of the reci procatory seg-

This is accomplished, also the shift-
ing of the clutch member, together with the
rotation of the depending cam-ring 82, by a |

The clutch-gear | mental gear 143.

J

- | ciprocating movements of the machine.
be | control the movements of said ratchet and

L}

-the left or in a direction toshift the.belt from

pulley onto the intermediate - pulley move-

Ke

The said pawl 151 there-
fore receives a forward-and:-back movement

| eoincident with the reciprocatory movements "0

of the segmental gear which produces the re-
To

sprocket wheels, I provide a patr of friction-

springs 154, Fig. 26, which embrace and en- 75

_ .| gage, respectively, the ratchet and sprocket
causes reciprocation or back-and-forth move-

ment of the gear-segment 143 and through it
a corresponding back-and-forth or reciproca- |

wheels, which constitute, in effect, a’ single
structure always rotating together. The belt-
shifting mechanism, which is operated by or

from the pattern-chain, (see Figs. 1 and 24,) 8o

-comprises a usnal belt-shifting lever 157, ful-

crumed at its lower end upon a stud 158.
T'his belt-shifting lever (see Figs. 24 and 25
to 29) is provided with & spring 159, which
tends constantly to throw the said lever to

the high-speed pulley to the intermediate pul-
leys, such spring-actuated movement being
normally resisted by a forwardly-projecting
stud 160 on the said lever and resting against

. Q0
a trip-dog 161, pivoted at 162 on the frame .

‘ -and held normally in elevated or holding po-
the continuously-rotating clutch member 126, |

sition by a spring 163. The said trip-dog also™7
has an arm 164, which underlies the tail of
an intermediate lever 165, (shown best in Fig.
24,) pivoted at 166 on the frame and having
1ts active end standing in position over and
close to the periphery of a pattern-wheel 167,
which is fast on the pattern-shaft 102. (See
Fig.19.) Upon the periphery of this pattern-
wheel, Fig. 24, are diametrically opposite lugs -
168, either of which may be brought into po-
sition under and to lift the active end of the _
sald intermediate lever 165 and by its tail™
end depress the arm 164 of the trip-dog 161
and move the latter to free the belt-shiftet,
and when freed said belt-shifter, under the

action of its spring 159, will be moved into

position to carrythe belt from the high-speed

ment, 1t being there arrested Ly contact of

‘the post 160 with a step 169 on the said dog

invention here shown and |

161, (See Fig. 28.). .The belt-shifter may be
released frowm this intermediate position and
be moved by its spring to carry the belt upon
the idle pulley by any lug upon the pattern-
wheel 167—such, for instance, as is indicated

115

‘1n dotted lines at 170, Fig. 24—properly posi-

tioned thereon to stop the machine when de-
sired. I have also provided hand-operated
means for moving the belt-shifter, the same
(see Figs. 1 and 24) comprising a rock-shaft
171, journaled in a suitable bearing 172 on
the frame and provided at its outer end with
a-laterally-extended handle 173. At its in-
ner end (see Fig. 24, also Figs. 27 and 29) said
rock-shaft is provided with a depending arm
174, which stands behind the stud 160 on the
belt-shifting lever. Obviouslyif thesaid han-
dle173 be raised the depending arm 174 will be
swung to the right, Fig. 29, and will thraw the
belt-shifting lever toward or upon the high-
speed pulley, Fig. 27, where it will be automat-

12C
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| ically caughtand held by the trip-dog referrad
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to. Depression of the operating-handle 175
causes the depending inner arm 174 toengage
a pin 175, Figs. 27and 29, on the latch-dog and
depress said dog to release the post 160 and
belt-shifting lever to permit the latter under
theaction of itsspring to move to theleft upon
the intermediate pulley, as in Fig. 28, or the
idle pulley, as in Fig. 29. The belt-shifting
lever after having moved upon the interme-
diate pulley may be returned at the proper
times again toits outermost position to place
the belt upon the high-speed pulley by other
beveled-faced lugs 176, Figs. 1 and 24, which
in the rotation of the said pattern-wheel en-
oage the shifter-post 160 from behind and
force the shifter into its outermost position
just as it is thrown outward by the hand-le-
ver described |

The pattern-shaft 102, upon which, as here-
tofore stated, the chain sprocket- wheel is
loosely mounted, may itself be moved by a
ratchet-wheel 177, fast thereon, (see Fig. 19,)
and arranged to be moved by a pawl 178, (see
Fig. 25,) connected with the upper end of a
swinging lever 179, pivoted at 180 upon the
frame. Thispawl-carryinglever179 also has
a roller-stud 181, which is held by a spring
182 against the face of the cam 153, herein-
before referred to asmounted npon the pivot-
shaft of the segmental gear 143 and recipro-
cable therewith. Thus at each reciprocation
of the said segmental gear the said pawl 173
is also reciprocated to ratchet around the

~ wheel 177 and the pattern-shaft 102 if said

35 pawl be in engagement with said ratchet-
wheel. The said pawl, however, is normally

4.0

50
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disengaged from its ratchet-wheel by a con-
trolling-lever 183, (see Fig. 25,) pivoted at
184 in the frame and having its forward end
at the right provided with a laterally-extend-
ed lug 185, which (see IFig. 1) overliesthe pat-
tern-chain. At its inner end, Fig. 25, said
controlling-lever underlies a pin 186 on the
side of the pawl 178, and a spring 187, encir-
cling the hub of the said controlling-lever
and connected therewith and with the arm,
maintains said lever normally in position
with its said inrer end elevated and holding
the said pawl out of engagement with its
ratchet-wheel.

At the proper times in the operation of the ;
machine a lug 200 upon one of the links of .

the pattern-chain (see Fig. 30) reaches the
lug 185 upon the said controlling-lever, lifts

‘the latter, and thereby drops the said pawl

178 into engagement with its ratchet-wheel
177, whereupon the said pawl imparts a step-
by-step rotation to said ratchet-wheel and the
pattern -shaft 102, with the various parts
mounted thereon. Thisstep-by-step rotation
of the pattern-shaft continues for a period
and is determined by the number of links of
the pattern-chain provided with the required
lugs which comeinto position or by thelength
of time during which any single chain-link

|

|.
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under and to hold the said controlling-lever
in its elevated or abnormal position.

The pattern-shaft 102 at the left of the
sprocket-wheel, Figs. 1 and 19, has fast upon
it a elutch-shifting wheel 188, which 18 pro-
vided at its periphery with a plurality of
pairs (herein two) of slanting peripheral
notches 189 (see Ifig. 31) with laterally-ex-
tended inclined cam-faces 190 to direct the
stud 123 on the clutch-shaft lever 122 into the
said openings. The said cluteh-shifting-le-
ver stud 123 stands always at one or the other
side of this wheel 188, and as the latter 18 ro-
tated by the ratchet-wheel 177, referred to,
the said pin is engaged first by the cam-lug
at one side of the wheel and thrown through
to the opposite side thereof and then at the
proper time is engaged by the cam-lug at the
opposite face of said wheel and thrown back
again to the first side thereof or into its origi-
nal position, thereby to shift the slidable

70

75

0

clutch member 119 first into engagement with -
the continuously-rotating clutch gear or mem-

ber and then into engagement with the op-
posite or reciprocatory clutch gear or mein-
ber to impart to the machine continuous ro-
tary or reciprocatory movements. The tim-

| ing of these movements is determined by the

rotation of the said wheel 188, and this in
turn isdetermined by the periods of operative
engagement of the pawl 178.

Referring to Fig. 26, a spiral spring 200,
seated in a part of the frame, carries at its
end two friction-disks 201, which are pressed
by the said spring respectively against the
adjacent faces of the chain-feed ratchet 177
and the pattern-wheel 167 to keep the latter
always under sufficient friction to control
them during the step-by-step movements
thereof. The multiplier feed-ratchet 1512 is
also controlled by suitable frietion means—
as, for instance, (see Fig. 30,) the frietion-
faced spring 202, which bears against the pe-
riphery thereof. The pattern-cylinder 101,
Fig. 19, heretofore referred to as mounted
upon the said pattern-shaft 102, and which
controls the rotative movements of the verti-
cal shaft 92 and the depending ring 52, here-
tofore referred to, has also upon its periphery
a plurality of raised cam-surfaces 194 19o.
(See Fig. 36.) These cam-surfaces in the ro-
tation of the pattern-cylinder 101 pass under
a lever 196, which (see Ifigs. 1 and 2) is piv-
oted at 197 upon a bracket on the machine-
frame. This lever 196 underlies a lug 198,
Fig. 1, adjustably secured to the rod 4, which
supports the needle-cylinder. Consequently
raising and lowering of the said lever by the
said cams will act to raise and lower the said
supporting-rod and needle-cylinder to vary
the lengths of stitches taken by the needles
in the said éylinder. To permit of these ver-
tical movements being readily adjusted, I
have provided the under side of the elevat-
ing-lever 196 (see Fig. 38) with a pair of ad-

having a properlug is maintained in position i justable contact members 19%9, shown as
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springs and acted upon by set-screws 1992, by | all the needles whether long or short.. The
hand - shipper 173 is now lifted thereby

means of which the free ends of said springs
‘or members may be adjusted to a greater or
less. distance from the under side of said le-

ver. The cams 194 195 act upon these ad--
Justable spring members, and by adjustment
of the latter the extent of lift of the needle-
cylinder by either cam may be adjusted at

will, the lowermost position of-said needle-

cylinder in either case being determined by

adjustment of the adjustable screw 5, upon.

which the post 4 normally rests. |

Any usual means may be employed for de-
livering the thread to the thread-carrier of
the machine and for controllin g the thread at
all times—as, for instance, during the recip-
rocations . of the machine. Also any usual
means may be employed for deliveringa thick-

ening or .supplemental thread when needed.

and forremoving the same at the proper time.
In the operation of the machine, assuming

- 1t-18 desired” to -knit a half-hose, the ribbed

top, which is commonly knit on .a separate

~machine, is first transferred to .the present

25

30

machine. Tg do this, the machine being of

course at rest, the lever 32, Fig. 11, is pressed
inward.toward the cam-ring, thereby to with-
draw the stitch-cam 27 from its operative po-

sition, F'ig. 32, to its inoperative position, Fig.
83, outside the circle of heels of the short-heel
needles. The machine is then turned par-
tially by hand, causing one of the elevating
cam-surfaces 26, Fig. 9, to raise the depressed

= needles, so as to bring . all the needles to a

35
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common level. Theentireneedle-eylinderis.

now raised bodily (and relative to the needles,
which latter remain stationary) by means of
a ‘hand-lever 250, Fig. 2, arranged under the
lifting-lug 198 on-the cylinder-supporting rod

4, the raising of the needle-cylinder carrying

with 1t the sinker-cylinder and raising the

latter until its sinkers stand at substantially

the level of the hooked ends of the needles,

whereby:the sinkers may serve as guides.for

the positioning of the transfer device. The
transfer device carrying the ribbed top is now
placed in position with its - points between the
sinkers and. directly behind the respective
needles of the machine, which brings the
loops in the ribbed top directly over the nee-
dles. By means of the said lever 250 the nee-
die and sinkercylinders are now dropped, to-
gether with the transfer device resting upon
the latter, which causes the needles to pene-
trate the said loops, after which the transfer
device is withdrawn, leaving the ribbed top
upon the needles as if knit thereon.. . The
thread is. now led through the thread-guide

-~ 46 tothe needlesand the cam-carrieris turned

-60

until the stitch-cam 27, which is held by its
spring against the ends of the heels of the
needles, (see Fig. 33,) reaches the series of
long-heel needles, when the said cam engages
the said iong-heel needles and depresses the
same and after having cleared the short-heel
needles springs forward into. position, Fig. 32,

~ where 1t may thereafier engage the heels of

dueing the speed of the machine.

through its inner depending arm 174 to throw

the belt-shipper 157 to the right, Figs. 1 and

29, upon the high-speed pulley 127, Fig. 27,
which starts the machine upon cireular knit-
ting. The pattern-chain feeds forward until

75

at the proper time a lug 200 upon one of the

links of said chain engages and lifts the lng

185 on the outer end of the pawl-supporting

lever 183 and drops the inner end of said le-

ver, Fig. 30, to permit the pawl 178, resting
thereon, to engage its ratchet-wheel 177 and

lugs 168, Fig. 24, on the wheel 167 to lift the

trip-lever 165 and depress the trip-dog 164, .
Fig. 28, todropthe end 161 of the latter below
the stud 160 of the belt-shipper and permit-
‘the latter, acted upon by its spring 159, to be

thrown to the left until the said post brings
up against the step 169, thereby carrying the
belt upon the intermediate pulley 135 and re-

pawl 178, remaining in engagement with its
sald ratchet-wheel, continues to rotate the
pattern-shaft 102, and thereafter and imme-

diately following the change in speed of the

machine the clutch-controlling stud 123 on
the lever 122, Fig. 1, meets one of the in-
clined lugs 190, Fig. 31, and is thrown there-
by through one of the peripheral noteches in

1ts wheel to the opposite side of. the latter,
thereby turning the clutch-lever 120 to carry

11

The said

70
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move the same, thereby to cause one of the
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the slidable clutch member 119 from engage-

ment with the continuously-rotating clutch
' member 126 into engagement with the recip-
rocating clutch member 145, thus establish-

ing reciprocatory movement of the cam-car-.
Tier.

with the

These movements are so timed that the ele-
vation of the long-heel needles, which com-

the machine, take . place on the.final half-ro-

tation of the contintouns rotation of the.cam-

carrier and before the reéciprocatory move-

105

Subsequent to the reduction in speed
and substantially simultaneously
shifting of the cluteh from the continuouns ro-.
tary member to the reciprocatory members, -
as described, the cam-groove 100 in the pat-
tern-cylinder 101 acts upon the lever 98, Fig.
2,.and turns the latter to rock the vertical
shaft 92 and cause the latter, through the
conneciing-rod 90, Fig. 15, to shift the de-
pending ring 82 sufficiently to cause the pull--
‘down cam-surface 56 to be turned ‘into posi-
tion to engage the pin 53 on the toothed seg-
| ment 50, turning the switch-cam 49, Fig. 9,
‘down into position to catch all the long-heel
needles. to throw the same out of action.

110

115

120

prise substantially one-hall the needles of

125

ments thereof commence.” At the same time -

and it may be by the same rocking movement

of the vertical rock-shaft 92 the usual*‘take- -

up,” typified at T', Fig. 2, is released to care

for the thread during the reciprocatory move-

I3°

ments of .the'machine and-also the:means to o

automatically introduee a thickening-thread,
| 1If one is to- be used. During reciprocatory
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cam 27, so that the said thread shall alwa}ys '

be in advance of the said cam, and the same

~ lost motion operates also to carry the pickers

30

35

40

50

55

60

alternately into position in front of the said

‘stitch-cam to enablethe same at each recipro-

.

cation tothrow up aneedle, thereby gradually

to shorten thesuccessivecourses knit untilthe
Immediately fol-

“and caused the latter to lift the pawl 178 out

726,178

treme right-hand position, Ifig. 27, to carry

‘the belt upon the high-speed pulley, said ship-

movement of the vertical rock-shaft 92 also

per being caught andlocked in its new posi-

| tion by spring-actuated movement of the end

| of the trip-dog 1

of engagement withits ratchet-wheell77 and

- caused the movements of the pattern-shaftt

102 to cease. At the completion of the nar-

rowing the further movement of the pattern-

chain brings another lug 200 into position,

------ Fig. 30, to again drop the said pawl 178 into |
""" ~ engagement with 1ts ratchet-wheel 177 to ;
“cause further rotation of the latter and the |
pattern-shaft 102. Thisfurthermovementof

vertl
tion of the depending ring 82, Fig. 15, there-

~ able eam 77 to cause the latter to swing the
- T-shaped lever 74%, Fig. 16, at each succeed-

ing reciprocation of the cam-earrier first in

one and then in the opposite direction to
cause the pickers alternately to be raised into

elevated position to engage one or more of

the elevated series of needles,thereby to bring
the latter, as heretofore desecribed, gradually
down into working level {o increase the
lengths of the suceessive courses knit. The
pattern-shaft 102 after having moved suffi-
ciently to produce the final movement of the
depending ring.82 for widening is stopped by
disengagement of its pawl 173 upon move-
ment of the pattern-chain. When the widen-
ing has been completed, continued movement
of the pattern-chain brings another lug 200
into position, again to drop the pawl 178 into

engagement with its wheel to cause further

rotation of the pattern-shaft 102. Such fur-
ther movement operates to cause the cluteh-
controlling wheel 188 to shift the slidable
clutch member from the reciprocating gear
member to the continuously-rotating driving
member, thereby to restore continuous circu-
lar movement of the cam-carrier. The groove
100 in the pattern-cylinder 101 also operates
to restore the depending ring 132 to its origi-
nal position, thereby moving the radially-slid-
ing cam 77 from further engagement by the
depending arm of the T-shaped picker-con-
trolling lever and swinging the raising cam-
surfaces 55, Fig. 11, into position to raise the
pin 53 on the toothed segment 50 to raise the
switech-cam 49, Fig. 9, to catch the long-heel

cal rock-shaft 92 and cause further rota-

the pattern-shaft operates through the cam- |
~aroove 100 in the pattern-cylinder 101, Figs. |
1 and 19, to impart further rotation to the |

by to throw inward the sliding radially-mov- |

61 behind it. Circular knit-

ting is now resumed for the formation of the

foot portion of thestocking and is continued

for the required length of time, determined

by the movements of the pattern-chain, until

when the toeis reached the said ehain operates

latter down into working position. Return

spring, to throw to the left to carry the belt 1

past the intermediate pulley and upon the
loose pulley. At the proper times in the ro-
tation of the pattern-cylinder 101 the sur-
face-cams 194 195 thereon act to elevate the
needle-cylinder, as hereinbefore described,
to lengthen the stitches—as, for instance,
when knitting the heel and toe of the stock-
ing when an extra thread is introduced there-
at. The parts are so adjusted, being con-
trolled by the chain, that the pattern-shaft
102, with its belt-controlling and cluteh-con-
trolling wheels and pattern-cylinder, makes a
complete rotation for each complete cycle of
movements necessary for the knitting of a
single stocking.

From the foregoing description it appears
that the various movements of the machine
which take place automatically are governed
or timed by the pattern-chain, and as the
circular knitting is usually continued for a
considerable period of time, as while kait-
ting the leg and foot, during which time the
pattern-chain is called upon to perform no
work, it is obvious that said chain would
necessarily be of considerable and inconven-
ient length if daring these periods its move-
ments were continued. To obviate this and
to enable the length of the chain to be short-
ened, so that it shall move approximately
only at such times as it is called upon to per-
form work, I have provided a multiplier,
which comprises in the present instance the
ratchet-wheel 151%, Fig. 19, loosely mounted

needles in elevated position and bring the | upon the pattern-chain sprocket 143 and be-
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tween the latter and the pattern-feed wheel

149, and the chain-ratchet-feed pawl 151 over-
lies this multiplier-ratchet. This multiplier-
ratchet wheel 151% is larger in diameter than
the chain-ratchet 149 and has a mutilated
portion 156. - (Best shown in Figs. 30 and 34.)

At the times when the chain is to perform
- work the chain-feed pawl 151 while operating
toratchet around the pattern sprocket-wheel -

works in the mutilated or recessed portion of

- the multiplier-ratchet 151°, hence produces

I5
- 1f continued in motion it would merely rotate

~of the links of the chain in the final nrovement:
20

nomovementof thelatter. When the pattern-
chain in its movement has performed its last
function of operation, immediately preceding
a long period of knitting—as, forinstance, the
legorfoot of the stocking—during which time

or move, idly a small lug 201, Fig. 34, upon oue

of the chain engages a pin 202, Fig. 19, on
the side of the multiplier-ratchet 151* and

~moves the latter forward sutficiently to bring
~ the first of its series-of teeth behind the mu-

- 25

tilated portion into position in front of and
to be engaged by the pawl 151, and since the
multiplier-ratchet is larger in diameter than

‘the chain-feed ratchet 149 the said pawl upon

- engagement with the multiplier-ratchet is

30

raised out of engagement with the ehain-

ratchet, so that the further movements of the-
sald pawl engage only the multiplier-ratchet

without moving the chain. The diameter of

- this multiplier-ratchet is such that it is per-
~mitted to make a eomplete turn before fur-

oY
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40

45

ther movement of the c¢hain becomes neces-
sary, and when such complete turn of the said
multiplier-ratchet has been made and the
mutilated portion is again reached the pawl

1ol drops into engagement with the chain-
ratchet, while feed of the multiplier-ratchet
The chain is thus fed sufficiently to
produce the required movements or opera- |

ceases.

tions, when a lug 201 thereon again moves

‘the multiplier-ratehet forward, where it takes

the feed of the pawl 151, thereby again stop-
ping the chain. In this way the chain is
caused to move only at such times as it-is

- called upon to perform work in timing vari-
~ousoperations of the machine,and at all other

50

times—that is, when if in motion it would
merely move idly—the chain remains at rest -

and the multiplier-wheel 151* is rotated.

- Should the period of time during which the

55

multiplier is desired to operate exceed that

required for a complete rotation of the said

multiplier-ratchet, the first link of the chain
brought into position at the end of a com-

- plete rotation of the multiplier-wheel may

0o

6

time.
ing which the multiplier operates below that
- required for a complete rotation of the mul- |

cause the latter to he moved -forward for a
second rotation without further movement
of the chain. In this manner the multiplier-

ratchet may be given as many complete ro-
tations as necessary to permit the chain to !

remain stationary for the required length of
If 1t is desired to reduce the time dur-

| tiplier-ratchet, the latter may be provided

with one or more additional mutilated por-
tions,which will permit operation of the chain
to be commenced more frequently than where
a4 single mutilation ounly is provided.. In this
way the movemernts of the chain may be re-
daced to a minimum, and the multiplier may
be thrown into action at any time upon move-
ment of the chain through a distance equiv-
alent to a single link.

- Referring to Figs. 19, 35, and 30, the lat-
ter figure showing the surface of the pattern-
cylinder 101 developed, it will be noticed that
the two raised-surface camns 194 and 195 are
circumferentially in line, they being adapted
to act upon the left-hand spring 199, Fig. 1,
S0 that in the rotation of the said pattern-cyl-

inder in the knittingof a short hose or stock- .

ing, hereinbefore described, the surface-cam
194 will first through the said spring 199 and
lever 196 lift the needle-cylinder to increase
the length of the stitches while knitting the
heel, then drop the said leverand needle-cyl-
inder until in the further rotation of the said
pattern-cylinder the surface-cam 195 reaches
and lifts the said spring 199, thereby again
to lift the needle-cylinder to lengthen the

stitches for the knitting of the toe. In the

knitting of long or ladies’ hose, however, ad-
ditional movements must be imparted by the
pattern-cylinder to the needle-cylinder.

Referring to Figs. 35 and 36, there is cir-

cumferentially between the rear end of the
surtace-cam 195 and the leading end of the
cam 194 a third cam 196*, which is offset from

‘the said cams 194 195, so as to clear the left-

hand spring 199 on the lifting-lever, but to
act upon the right-hand spring 199 on the
sald lever, and this third cam 196* is made
tapering from its leading to its rear ends, as
best shown in Fig. 35. These surface-cams
are so positioned upon the pattern-cylinder
that when circular knitting is commenced at
the top of the leg the pattern-eylinder 101 oc-
cupies a position with the active ends of the

‘two springs 199 at the point marked 197* on

Fig. 36 with the active end of the right-hand
spring resting upon the leading end of the
cam 196* The pattern - ¢ylinder is main-

‘talned at rest during the knitting of the leg

by means of the multiplier described, and
when the knitting has progressed down to the

~vicinity of the ankle, where it is desired to
‘gradually shorten or tighten the stitches to

draw in or shape the stocking to fit the ankle,

& lug 200 on the pattern-chain, Fig. 30, drops

the feed-pawl 178 into engagement with the

pattern-ratehet 177, causing the pattern-shaft

102 to be fed forward until the first of a series
of teeth 198* on the said pattern-eylinder
comes into position under the active end of a

feed-pawl 220, (shown in dotted lines, Fig. 2,)
the same being mounted upon the free end of -
‘a pawl-carrying lever 221, fulerumed upon
‘the bed-plate A and held by a spring 222 with

1ts upper end in the path of movement of the

segmental gear 143. A pin 223 (see Fig. 1)
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on the side of said pawl by contacting with | without departing from the spirit and scope

one of the bars a of the machine-frame limits
the rearward spring-actuated movement of
the pawl and prevents it following the seg-
mental gear throughout the entire movement
of the latter. Therefore said segmental gear
toward the close of its forward movement
meets the upper end of the pawl-carrying le-
ver 221 and moves the latter forward slightly,
the said pawl following the segmental gear
on the return movement until the pin 223
brings np against the frame. When, there-
fore, the first of the series of teeth 193 on the
pattern-cylindér has been brought into en-
cagement with the feed-pawl 220, the latter
during the ensuing reciprocations of the seg-
mental gear ratchets the pattern-cylinder and
pattern-shaft slowly forward throughout the
length of the series of teeth 198%, thereby
causing the right-hand needle-cylinder-sup-
porting spring 199 to follow down upon the
inclined cam - surface 196* and gradually
shorten the stitches knitin the vicinity of the
ankle. The needle-cylinder follows down this
inclined eam for the entire length of the cam

or until the needle-cylinder in its lowering

movement is arrested by the adjustable stop-
serew 5,which has been previously adjusted to
give the minimum length of stitch. After the
pawl 220 has rotated the pattern-cylinder for
a distance represented by the length of the
series of teeth 198* the pattern-cylinder and
pattern - shaft remain at rest until another
lug 200 on the pattern-chain again throwsinto
action the pattern-chain feed 177, when the
said pattern-cylinder will be further rotated
to cause the left-hand spring 199 to ride upon
the cam-surface 194 to lengthen the stitches
for the heel. At the clese of the heel the
said spring 199 leaves the cam-surface 194
and drops the needle-cylinder upon the stop-
screw 5, which supports the e¢ylinder until
the toe is reached, when further rotation of
the pattern -cylinder causes the said left-
hand spring 199 toride upon the cam 195 and
again lift the needle-cylinder to increase the
length of the stitches at the toe. The cam
195 at its rear end has a raised portion or toe
225, which after the toeis finished and a suf-
ficient number of courses have been knit for

the purpose of looping the toe further lifts

the needle-cylinder to cause a few, usually
one or two, courses of extra long stitches to
be knit, along which the stocking may be
severed from the preceding or succeeding
stocking. |

I have herein described the operation of
my improved machine as when the latter is
used with a single feed—that is, with the
thread or yarn delivered to the needles at one
point on a cam-ring only, a single stitch-cam
being required for this purpose.

I have herein described one embodiment
of my invention; but it is understood that
my invention in no respect is limited to the
specific embodiment here shown and de-
seribed, for thesame obviously may be varied

i
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of the invention. | |
Having described my invention and with-
out limiting myself to details, what I claim,
and desire to secure by Letters Patent, 18—
1. Ina knitting-machine, a skeleton cylin-
der provided with removable bars and means
to release lessthan the whole number of bars.
2. In a knitting-machine, & skeleton eylin-
der provided with removable bars and means

70

75

to release said bars without removing the -

same from working position in said machine.

3. In a knitting-machine, a skeleton eylin-
der provided with removable bars and means
to release one or more of said bars without
removing the same from working position in

'said machine. .

4. In a knitting-machine a skeleton cylin-
der comprising a sapporting-base perma-

30

nently secured in the machine, bars remov-

ably mounted upon said base, and means to
release less than the whole number of bars,

for removal of the same.

5. In a knitting-machine a skeleton cylin-
der comprising a supporting - base perma-
nently secured in the machine, bars remov-
ably mounted upon said base, means to sup-
port said bars at opposite faces thereof and
means toretain said bars in working position.

6. In a knitting-machine a skeleton cylin-

der comprising removable bars, and means

engaging the lower ends of said bars and
holding them positively against lifting move-
ment from working position.

7. In a knitting-machine a skeleton eylin-

der comprising removable bars, means en-

gaging the lower ends of said bars to hold
them against lifting movement from working
position, and codperating supporting mmeans
removably engaging the tops of said bars.

8. In a knitting-machine, a skeleton cylin-
der comprising removable bars, means en-
caging the lower ends of said bars to hold
them against lifting movement from working
position, and coidperating spacing means re-
movably engaging the tops of said bars.

9. In a knitting-machine, a skeleton ¢ylin-

der comprising removable bars, and means to

hold said bars positively against vertical

- movement from their working positions.

10. Inaknitting-machine, a skeleton eylin-
der comprising removable bars, means engag-
ing the lower ends of said bars to hold them
against lifting movement trom their working

positions, and a crown-ring engaging the

tops of said bars. - -

11. Inaknitting-machine, a skeleton eylin-
dercomprising removable bars, means engag-
ing the lower ends of said bars to hold them
against lifting movement from their working
positions, a crown-ring engaging the tops, of
said bars and means to hold said crown-ring
in position.

12. Inaknitting-machine, a skeleton e¢ylin-
dercomprising removable bars, means engag-
ing the lower ends of said bars to hold them
acainst lifting movement from their working
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positions, a crown-ring engaging the tops-of |
sald bars and traveling means to hold said’
erown-ring in position. |

13. In aknitting-machine a skeleton cylin-

der comprising bars, and a crown-ring cover-:

ing the tops thereof.

- 14. Ina knitting-machine a skeleton eylin--
~der comprising bars, and a ¢crown-ring cover-.

ing and embracing the tops of said bars.

15. Imaknitting-machine, a skeleton ¢ylin-
der comprising bars, a crown-ring surmouant-.

Ing the same, and spacing means independent
ot said erown-ring for and at the tops of said
bars. . | o - - -
16. In a knitting-machine a skeleton eyiin-
der comprising bars, a crown-ring surmount-

Ing and embracing the tops of said bars and |
‘spacing means incloséd within said crown-

ring. -

17." In a knitting-machine a skeleton eylin-
der comprising bars,a crown-toothed spacing-
ring surmounting the same, and a crown-

ring surmounting in turn the said crown-
toothed ring. |

18. In aknitting-machine a skeleton eylin-
der provided with removable bars and retain-

ing devices for the lower ends of said bars,:
each retaining device retaining a plurality of

bars. - | .
19. Ina knitting-machine a skeleton cylin-

der comprising removable bars, clamping de-

vices for the lower ends of said bars, each

clamping device engaging a plurality of bars.
20. Inaknitting-machine, a skeleton cylin-

dercomprising removable bars, and contract-

Ing clamping means forengaging and elamp-

- ing the lower ends of said bars.

40

21. In a knitting-machine, a sinker-cylin-

der presenting integrally-formed top-and bot-
tom guiding-surfaces arranged facing each

other, |

22. In a kuitting-machine, a sinker-cylin-

~-der presenting integrally-formed top and bot-

45

55

60

tom guiding-surfaces arranged facing each

other, also lateral guiding-surfaces. |
25. In a knitting-machine, a sinker-cylin-

der -having radially-arranged sinker-guide-

ways and a holddown portion above the same-
combined with sinkersarranged insaid guide-

waysand having portionsoverlying said hold-
down portion.

24. Ina knitting-machine the combination
with sinkers each having a plurality of arms,
of a sinker-cylinder therefor provided with-

guideways open at both ends for both the
arms of said sinkers. -
20. Inaknitting-machinea sinker-cylinder

presenting turned top and bottom sinker-

gulding surfaces, also lateral guiding-sur-
faces. o | o
26. Inaknitting-machinea sinker-cylinder

presenting near its top atits inner surface an:
annular groove, and at its outer surface, op-
posite said groove, a ring-like projection slot-

ted -vertically to a

depth that will intersect
sald groove. S | |

27. In a knitting-machine, a sinker-cylin- |

walls constituting the sole connection  be-

tween said ring and the sinker- eylinder

proper. _. .

- 28. Inaknitting-machine an internally an--

15

‘der having a holddown-ring, and spacing-

nularly grooved sinker-eylinder having, op- -

posite said groove, an outwardly-projecting
portion provided with a plurality of radial -

cuts extended from the periphery thereof

through into said groove to form integral con--

75

necting-spacers between the portions of said

cylinder respectively above and: below said

oroove. . -
29. Inaknitting-machine, aninternally an-

30

nularly grooved sinker-cylinder having its -

top radially slotted and having opposite said
groove an outwardly-projecting portion pro-

vided with a plurality of radial ecuts extended
{ from the periphery thereof throngh into said

groove toform integral connecting-spacers be- -
tween the portions of said cylinder respec-

tively above and below said groove.

50. Inaknitting-machine, aninternally an-

nularly grooved sinker-cylinder having its

90

top radially slotted and having opposite said

groove an outwardly-projecting portion pro-

vided with a plurality of radial cuts extended

from the periphery thereof through into said

95

groove toform integral connecting-spacers be- -

tween the portions of said cylinder respec--
tivelyaboveand belowsaid groove, said radial -
cuts intersecting and registering with said top-

o . 100

radial slots. - - -
sl. A knitting- machine provided with a

plurality of driving-pulleys, one of which is

connected with and to operate said machine,

1-and speed-varying devices between said pul-

leys for varying the speed of said connected
pulley from and by another of said pulleys.

52. In a knitting-machine, a plurality of

driving-pulleys connected with and to operate
the machine respectively at varying speeds’,r :

one of said pulleys operating through the me-:

dinm of another.

ITO

33. A knitting- machine provided with a

plurality of driving-pulleys having the capac- -

1ty to drive said machine respectively at dif- -

ferent speeds and means to connect said ma-

chine at will with and to be operated by either

pulley.

115

34. A knitting- machine provided with a

loose pulley, and a‘plurality of driving-pul-

leys, all axially alined, and speed-varying de-
vices intermediate the said driving-pulleys
for driving one by the other. |

120

35. In a knitting-machine, a plurality of -

driving-pulleys connected with and tooperate

sald machine, one of said pulleys operating
through the medium of another, and recipro-
catory driving mechanism arranged to oper-
ate sald machine through either of said pul-
leys. o o a .

36. A knitting - machine provided with a

125

130

plurality of driving-pulleys connected with
and to operate said machine, one of said pul- -
leys operating through the medium of an- -
-other, reciprocatory driving mechanism and -
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means to throw the same into action with

the change of drive from one to another of
sald pulleys. ..
37. A knitting-machine provided with a
pluralityof driving-pulleys, one of whichmay
be driven direct, and speed-varying devices

between it and another of said pulleys for

driving it at a different speed from and by

'said other pulley. |
33. A knitting - machine provided with a
double-acting stitch-forming cam and means -

to withdraw it bodily from operative engage-
ment with the needles.

39. A knitting-machine provided with a
double-acting stiteh-forming cam and means
to withdraw it bodily and radially from op-
erative position. -

40. A knitting-machione provided with a
double-acting stitch-forming cam, means to
withdraw it from operafive position, and
means auntomatically to restore it to opera-
tive position.

41. In aknitting-machine, the combination
with a double-acting stiteh-forming cam,
adapted for circular and reciprocatory knit-
ting, means for removing the depressing-sur-
faces thereof without removing the needle-
clevating surfaces, of needle-picking means
operating in connection therewith.

42. In a knitting-machine the combination
with a double-acting stitch-forming cam
adapted for circular and reciprocatory kuit-

ting, of a needle-picking device operating at

each side of said cam both to elevate and de-
press needles.

43. In a knitting-machine the combination
with a double-acting stitch-forming cam
adapted for circular and reciprocatory knit-
ting, means for removing the depressing-sur-
faces thereof without removing the needle-
elevating surfaces, of needle-picking means
operating alternately at opposite sides of said
cam.

44. In a knitting-machine the combination
with a double-acting stitch-forming cam
adapted for circular and reciprocatory knit-

ting, of a needle-picking device codperating |

with said cam and at each side thereof to ele-
vate or depress the needles during narrowing
or widening.

45, In a knitting-machine the combination
with a double-acting stitch-forming cam
adapted for cirecular and reciprocatory knit-
ting, means for removing the depressing-sur-
faces thereof without removing the needle-
elevating surfaces, of needle-picking means
cooperating with said ecam to elevate or de-
press the needles.

46. Ina knitting-machine the combination
with a double-acting stitch-forming cam
adapted for circular and reciprocatory knit-

ting, means for removing the depressing-sur-

faces thereof without removing the needle-
elevating surfaces, of needle-picking means
operable alternately at opposite sides of said
cam, the latter having portions coodperating
with said-needle-picking means to continue

|
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the elevating or depressing movements of the
needles after movement thereof by said pick-
ing means.

47. The combination with a double-acting
stitchi-forming cam and means to withdraw
only the depressing-surfaces thereof from op-
erative position, of needle-picking means op-
erable at opposite sides of said cam.

43. A knitting-machine containing needles
and codperating stitch-forming cam-surfaces
combined with means for withdrawing said
cam - surfaces from operative engagement
with the needles and without changing the
direction of relative movement between the
same and said needles. | .

49. In a knitting-machine the combination
with needles and means to maintain the
same in elevated position of a double-acting
stitech-forming camm and means to withdraw
the same from operative engagement with
its needles.

75

30

50. A knitting-machine provided with a

stitch-forming eam adapted for circular and
reciprocatory knitting and presenting the
same path of movement for the needles irre-
spective of the direction of relative move-
ment between the same and said cam and
needle-picking means supported independ-
ently of said cam and adapted to operate au-
tomatically in connection with the respec-
tive ends of said cam.

51. A knitting-machine containing needles

and stitch-forming cam-surfaces for operat-

ing the same, combined with a plarality of

automatieally - operable needle -picking de-
vices, each adapted for movement for ele-
vating and depressing the needles about a
fulerum, fixed with respect to the needle-
levels.

52. In aknitting-machine, the combination
with needles and stitch-forming cam-surfaces

for operating the same, of a plurality of ver-

tically and horizontally movable needle-pick-
ing deviees, each having movement about a
fulerum, fixed with respect to the needle-lev-
els, to elevate and depress the needles.

53. Inaknitting-machine, the combination
with needles and stitch-forming cam-surfaces
for operating the same of a plurality of ver-
tically and horizontally movable needle-pick-
ing devices, each having movement about a
fulerum, fixed with respect to the needle-
levels, to elevate and depress the needlesand
means for controlling the time of operation
of each.

54. In a knitting-machine, the combination
with needles and stitch-forming cam-surfaces
for operating the same, of a plurality of al-
ternately operable, vertically and horizon-
tally movable needle-picking devices, each
having movement about a fulerum, fixed
with respect to the needle-levels, to elevate
and depress the needles. |

55. In aknitting-machine the combination
with needles and stitch-forming cam-sur-
faces for operating the same of a needle-
picking device having movement about a
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~fulerum fixed with respect to the needle- levels

10

I5

20

and means to elevate or depress the active

end of said picking device aceording to the

desired movement of the needles.

56. Ina knitting-machine the combination |

with needles and with stiteh- forming cam-sur-

faces for operating the same, of a plumhty;
of vertically and horlzonbellv swinging pick-

ing devices arrangsad reepeetwely te Swing
about axes fixed wwh respect to the needle-
levels, and gmde-surfeees fer directing the
movements thereof.

. 7. Inakmttlnw-machme the eombmabmn:,'
with a stitch- formmﬂ' cam of needle-picking

means and means fm shlfbmﬂ' the same al-

‘ternately into position at opposwe sides said

cam on opposite reciprocations of the ma-
chine. * -

58. In a,kmttmﬂ*-maehme the combination
with the needle-operating cam -surfaces of

needle-pieking means supported independ-

- ently of said cam-surfaces, and means pro-

23

30

viding a lost motion between the picking-

means support and the said cawm - surfaces,
whereby at each reci preeatlon of the maehme
the said picking means is positioned first at

~one and then at the opposite side of the sald
cam-surfaces.

59. Ina knitting-machine the comblnatlon.
with stiteh- fermmw cam-surfaces of needle-
actuated needle- plekmﬂ' meanssupported and
operated indepeundently of said cam-surfaces.

60. In acireular- knitting machine,the com-
bination with a cam - carrier ha,vmn' stitch-.
forming cam-surfaces of needle- aetueted nee-

dle - picking means supported and operated

- 1ndependently of said cam-carrier.

- 40

pendently thereof, and needle- -picking means.

61. Inacircular- knitting machine,the eem-;
bination with a cam -

stitch-forming cam-surfaces of an operating

member for Sald cam-carrier thesame having

movement in unison therewith and also mde-_-

~mounted on said operating member.

45
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62. Ina kmtbmg—maehme, a needle-picking

device having needle-engaging surfacesat one.

when moving in one direction only.

63. Ina kmbtmw machine, the combination
with a stitch- formmu* cam-surface of a needle-
picking device supported independently of
said cam-surface for elevating and depressing |

needles when moving in one direction only.

- 64. In a knitting - maehlne, a needle-oper-.

ated needle elevabmw and depressing picker

and coeperatmﬂ' means wheleby 1t may re-.
main in the plane into which it is moved by.

a needle

65. In a knitting - machine, a freely verti-
eally movable, needle elevatm gand depress-

- ing needle- actnated picker.

bG In a knitting - maehlne a freely verti-.
cally movable, needle eleva.mw and depress-:

ing picker, means to operate. the same and

other loekuw means,.to hold it 1 in one or more

of its differ eut pomtwns
07. In a knitting - m

|

- carrier pro vided with

‘side only for eleva,tmg and depressing needles |

L

cally movable, needle elevating and depress-
ing picker, means to operate the same and
frlcmen locking means to hold it in one or
more of its dlfferent positions.

68. In a knitting-machine, a needle- pleker
haviog a herlzontal movement and yielding
means to restore the same automatieally to
its starting position, said picker h.«wmﬂ' elso
a free vertical movement.

- 69, In a knitting-machine, a need]e -picker
having a horizontal movement, and yielding

means to restore the same automatleally to

its starting position, said picker having also
a free vertical movement and means to hold
the same in one or another of its vertical po-
sitions.

70. In a knitting-machine, the (,ombmatlon
with the needles and stitch-forming cam-sur-
faces therefor, of a needle-picker and a sup-

70
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porttherefor havm gamovementind ependent

of said stitch- iormnw cam-surfaces for posi-
tioning said picker elther in or out of opera-

tive relation to said needles and means oper-

ated upon withdrawal of said picker from
said operative relation for positioning the

‘same in readiness for engagement when again

moved into operative relation.. |
71. Inacircular-knitting machine, the com-

bination with the needles emd the cam-carrier

having stitch-forming eam-surfaces of an in-
dependent ring havmg a movement both with
and mdependently of said cam-carrier and a
needle - picker mounted on said independ-
ently-movable ring, and adapted upon inde-

péndent movement thereof to be moved into

and out of operative relation to said needles
and means whereby upen withdrawal of said
pleker from said operative relation, the same

18 automatically.positioned for reenszafrement

when subsequently moved into Opeletwe re-

j1.3,1;101:1

72. In a kmbtmg-machme the combination
with needles and a cam-carrier having stitch-

093
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forming cam - surfaces of an mdependent |

independently of sald cam - carrier, a .plu-
rality of pickers mounted on said mdepend-
ent member and having a free lateral nee-

dle-actuated movement, and means on said

independent member and rendered operative

by said needle-actuated swinging movement

for rajsing and lowering said plckers for ele-
vating a.nd depressing the needles.

73. In a knitting-machine the combination
with needles and a cam-carrier having stitch-
forming cam - surfaces of an independent

.member having a movement both with and

mdependently of said cam -ecarrier, a plu-
rality of pickers mounted on said mdepend
ent member and having a free lateral nee-

dle-actnated movement, and means on said

1ndependent member, for raising and lower-

ing said pickers for eleva,tlng and depleesmﬂ'

the needles.

74. In a kmtm_ucr machine a needle- cylm-_

der and its needles, and a cam-carrier pro-

aehme a freely 1e111- | vided with stiteh-forming cam-surfaces com-

-member having a movement both with and
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bined with an independent member having a
movement both with and independently of
the said cam-carrier, thread-guiding means
and needle-picker means, both arranged on
said independent member and adapted upon
independent movement thereof relative to
said cam-carrier to be shifted automatically
into operative positions relative to said nee-
dle-stitch-forming cam-surfaces according to
the direction of independent movement.

75. In a knitting-machine, the needle-cyl-
inderand its needles and the cam-carrier with
its stitch-forming cam for operating sald nee-
dles combined with a member having a move-
ment both with and independently of sald
cam-carvier and a plurality of needle-pickers
mounted on said member and separated by a
distance less than the length of said move-
ment, whereby such independent movement
causes one of said pickers to be shifted into
operative position in front of said stitch-
forming cam and the other of said pickers to
be shifted at the same time into position be-
hind said cam.

76. In a knitting-machine, the needle-cyl-
inder and its needles and the cam-carrier
with its stitch-forming cam for operating said
needles combined with a member having &
movement both with and independently of
said cam-carrier and a plurality of needle-
pickers mounted on said member and sepa-
rated by a distance less than the length of
said movement, whereby such independent
movement causes one of said pickers to be
shifted into operative position in frontof said
stiteh-forming cam and the other of said pick-
ers t0 be shifted at the same time into posi-
tion behind said cam, and means whereby
the shifting of said last-inentioned picker be-
hind said cam positions said picker for ac-
tion when subsequently shifted into position
in front of said cam.

77. In a knitting-machine, the combination
with a cam-carrier, and a member arranged
adjacent theretoand having movements both

“inunison with and independently of said cam-

0O
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carrier, and a switeh-cam mounted on said
independently-movable member and means
for operating the same.

78. In a knitting-machine, a cam-carrier,

an independently-mounted switch-cam, and
means automatically to impart vertical and
also in-and-out movements thereto.
- 79. In a knitting-machine employing long
and short heel needles, a eam-carrier, an in-
dependently-mounted switch-cam, and means
antomatically to impart vertical and also in-
and-out movements thereto.

80. In a knitting-machine the combination
with a switch-cam of operating means there-
for comprising swinging cam-surfaces and
means simultaneously to swing the same re-
spectively into and out of operative position.

81. In a knitting-machine the combination
with a switch-cam of operating means there-
forineluding a rocking member and cam-sur-

|
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means to rock said member to carry one of
said cam-surfaces into and the-other out of
operative position.

82. Inaknitting-machine, a cam-carrier, an
independent operating member therefor and
permitting a lost motion between it and said
cam-carrier at each reciprocation of the lat-
ter, a switch-cam mounted on sald operating
member, and means tooperate the said switch-

cam.
33. Inaknitting-machine, a cam-carrier, an

independent operating member therefor and

permitting a lost motion between it and sald
cam-carrier at each reciprocation of the lat-
ter, a switch-cam mounted on said operating
member, a stationary support and means
thereon to operate said switch-cam:.

34. In a knitting-machine, a needle-cylin-
der and its needles, a stitch-forming cam, a
carrier therefor, and a switch-cam supported
independently of said cam-carrier and oper-
ating means therefor.

85. In a knitting-machine, a needle-cylin-
der and its needles, stiteh-forming cam-sur-
faces and a carrier therefor combined with
needle - actuated needle-picker means sup-
ported independently of said cani-carrier.

86. Inaknitting-machineaneedle-cylinder
and its needles, stitch-forming cam-surfaces
and a carrier therefor combined with needle-
picker means and a switch-cam, both sup-
ported independently of said cam-carrier.

87. In a knitting-machine, a needle-actu-
ated, needle elevating and depressing picker
having a fixed fulerum and means to move
said picker into preparatory elevated and de-
pressed position.

'88. In a knitting-machine, a plurality of
needle-actuated needleelevating and depress-
ing pickers normally oceupying intermediate
positions, and means to move them respec-
tively into preparatory elevated and de-
pressed positions.

89. In a knitting-machine, a plurality of
needle-actuated needle elevating and depress-
ing pickers normally occupying intermnediate
positions and means common to both pickers
for moving them respectively into prepara-
tory elevated and depressed positions.

90. In a knitting-machine, a needle-cylin-
der and its needles, stitch-forming cam-sur-
faces, and a carrier therefor combined with a

supporting member independent of said cam-

carrier, a needle-actuated picker carried by
said member and means to position the said
picker independently of the said needle.

91. Inaknitting-machineaneedle-cylinder
and its needles, stitch-forming cam-surfaces
and a carrier therefor combined with a plu-
rality of needle-actuated needle-pickersand a
support therefor independentof the said cam-
carrier and means to control the operation of
said pickers. -

92. Inaknitting-machinea needle-cylinder

and its needles, stitch-forming cam-surfaces

and a carrier therefor combined with a suap-

faces thereon for operating said cam and | porting memberindependentof sald cam-car-
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riet, a needle-actuated picker carried by said

member and means on-a stationary part of

the machine to position the said picker inde-
pendently of the said needle. .
93. Inaknitting-machineaneedle-cylinder

and its needles, stitch-forming cam-surfaces
and a carrier therefor combined with a plu-
rality of needle-pickers, a support thereforin-
dependent of the said cam-carrier and means

on a stationary part of the maechine to con-
trol the operation of said pickers.

94. In a knitting-machine, a needle-cylin-

- der, a stationary bed-plate surrounding the

15

20

same, and a needle-¢ylinder support inde-

pendent of said bed-plate and offset to one
side of said needle-cylinder.

95. In a knitting-machine, a needle-cylin-

der, a bed-plate surrounding the same and a

‘needle-cylinder support independent of said

bed-plate. o
96. In a knitting-machine, a needle-cylin-
der, a bed-plate surrounding the same and a

- needle-cylinder support independent of said

bed-plate and having a vertical

movement
relative to said bed-plate. |

97. In a knitting-machine, a bed_—plate, a
needle-cylinder, a continuous ring-like sup-

- port therefor, and vertically-sliding support-
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~ normal position.

ing meauns therefor wholly at one side the nee-

dle-cylinder and carried independently of

said bed-plate.

98. In a knitting-machine, a bed-plate, a |
needle-cylinder, a cylindrical support there-
for, and a supporting-post for and at one side
of the support and carried independently of

sald bed-plate.

99. In a knitting-machine, a bed-plate, a
‘needle-cylinder, a continuous ring-like sup-
porttherefor, a carrying-post for said support |
and bearings for the said support and for and
at the lower end of said supporting-post said.

post-bearing being independent of said bed-

- plate. | |

100. Inaknitting-machinea shipp_er,means

to move it in one direction, a step-by-step re-.
leasing device to permit such movement, and.

a pattern mechanism governing the operation
of such step-by-step device.

101. In a knitting - maehine a shipper, a.;

means to move 1t in one direction, a step-by-
step releasing device to permit such move-

ment, and a pattern mechanism governing the
‘operation of said step-by-step device,said pat-
tern mechanism operating also to move said
shipper in a direction opposed tosaid means.

102. In a knitting - nachine, a shipper,
means to move the same in one direction, a
step-by-step pattern-controlled releasing de-
vice, said pattern mechanism being also eon--

structed to move said shipper from an inter-
mediate position back to normal position and

‘manually-operable means to move said ship-
position back to said.

per from its extreme

103. Inaknitting-machine,the combination
with opposed fixed clutch members, with

I means to rotate one and to reciprocate the

between said fixed clutch members and to co-
operate singly therewith, and a rotary pat-

- operated thereby for positively moving said
cluteh member in both directions. S
104. In a knitting-machine, a needle-cylin-

therefor, a bed-plate and a switch-cam com-
' bined with a controlling device depending
i from said bed-plate and pattern-controlled
means for rotating it to control the operation
of said switch-cam. = | '

105. In a knitting-machine, a needle-cylin-
der and its needles, stiteh-forming cam-sur-
faces therefor, a bed-plate, and needle-picker
mechanism combined with a rotatable con-
troller depending from said bed- plate and
connected with and to eontrol the operation
| of said picker mechanism and pattern means
governing the operation of said depending
controller. | | |

106. In a knitting-machine, a needle-cylin-
der, its needles, stitch-forming cam-surfaces,
-a carrier therefor, a bed-plate, and switch-
cam and needle-pickerdevices combined with

 said bed-plate and connected with and to con-
‘trol the operations of said switch-cam and
picker mechanisms.

-

faces and a carrier therefor, needle-actuated
picker mechanism supported independently
of said cam-carrier and pattern-controlled de-

| other therefrom, of a movable clutch member

der, stitch-forming cam-surfaces, a carrier

| & pattern-timed controller depending from

107. In a knitting-machine, a needle-eylin?_
der and its needles, stitch-forming cam-sur-

5L . pat- 70
tern-controlled clateh -actuator, and means
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vices for governing the operation of said

picker mechanism.

108. In a knitting-machine, a needle-cylin-
der and its needles, stiteh-forming cam-sur-
faces and the carrier therefor, a switch-cam
| supported independently of said cam-carrier

7 and pattern-controlled means for governing

the operation of said switeh-cam. o
| 109. Ina knitting-machine, a needle-cylin-

i faces and a carrier therefor, aswitch-cam and

{ needle-picker devices, both carried independ-

ently of said cam-carrier, and pattern-con-
trolled means for governing the operation
thereof. | |

anism including a pattern-chain, a ratchet-

wheel for positively rotating the same, its

pawl, a multiplier-ratchet arranged to be op-
erated by the chain-ratchet pawl and means

drivicg engagement with said pawl.
111. In aknitting-machine, a pattern mech-

der and its needles, stitch-forming cam-sur-

- 110. In a knit.ting-maehinet pattern mech-

on the said chain to impart movement to said
multiplier-ratchet, to bring the latter into_

10§
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| anisin comprising alternately-operable pat- h
| tern and multiplier ratchets and a pawl for -

rotating the same, said multiplier-ratchet be-

ing such that when in operation it will hold

said pawl from engagement with said pattern- . .
ratehet, and a pattern-chain moved by said -
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- ‘anism comprising
B 3°

i ments mdopenoeut of thesaid pattern-shaft,

S ?'%.fmd controlling the periods of operation ofé.

~ thelatterand a mulmpher having movements

“independent of the pattern-chain and control-
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"éa,mom oomprlsm
ratchets, a single oporatmw-pawl thereforand |
0 means to cause sald pa,wl to engage smd ratoh~.; ]
f'_f_fffﬁotf: alternately. | R
1138, Inokmttmmmaohmo speod Lh&ﬂ“lﬂﬂ‘é ;
mechanism, a pattern mechanism to control |
the same and comprising a pattern-chain and-
“its ratehet, a multiplier-ratchet operable al- |
ternately mth said ¢hain-ratchet and means.
on said. chain to determine the perlods of Op-f
-;oratmn of said multiplier-ratchet. ~ =
114, Ina knitting-machine a needlo oyhn-f-- i
‘a crown-ring engaging the tops of said bars.
124. Indkmmmmmaohmo the oombmotlon, R
o[' a needle- oylmder its needles, meanstoop- . ..
eratethe same, a skeleton ovlmdox and aone- ...
| part sinker-cylinder presenting top and bot-
tom guiding-surfaces arrangei facing each .
;othor and sinkers. carried. thereby N -
125, In aknitting-machine the oombmdtlon TR
| of a noedle ovnndor its needles, meanstoop-. .
erate the same, a skeleton uoedle cylinder,
| and a sinker-cylinder plesentmﬂneaf its top-
“and at its innersurface an annular groove and

20

forward movement tosaid uulmpher ratohot? 5
'-to bring the latter into operation. .
112. Inaknittin n'-ma,chmo a pattern meoh-..
~pattern and multiplier |

. }'f-?fﬁj%der needle-operating cam-surfaces and acar- |
- rier therefor, picker and switch devieces sup- |
 ported mdopondently of said ¢
needle-support and patter o-oontroﬂed mooh-:
omsm for raising and lowering it. |
115. Ina kmttmrr-maehmo a pa,ttol - meoh-; |
‘anismincluding a pattorn -chain, aratchet de- |
“vice for feodmw the same, a mulmphor con- |
trolling the movements of sald pattern-chain |
- and means to operate oald mtoheb dovmo emdi
- _':-;_mulmphor: alternately. e
116, Ina kmttmmmachmo a pattnrn meoh-.._'
a8 pattern-shaft carrying |

‘pattern devices, a pattern-chainhaving move- | R
| depth that wili intersect said groove withra-
“dial slots in the end of said smkor oylmdorf: SR
and: rem%ermw with said vertical slots :a,nd;.
:smkors in said: Vertloal and radial slots. |

ling the movements of the said chain.
117. Ina kuitting-machine a needle-cylin-
der and 1ts needles a stiteh-forming cam, a
carrier therefor, a switch-cam supporbod in-
dependontly of &:d»ld cam-carrier and operat-
ing means therefor, and pattern-controlled
means for raising and Jowering said needle-
cylinder to vary ‘the length of stitch.

118. In a kmttnw-maohmo a needle-cylin-
der and 1ts needles stitch-forming cam, a
carrier therefor, a qwu,oh -canl supported in-
dependently of said cam- carrier, and means
tooperate the same, pattern- controlled means
for raising the needlo cylinder temporarily to
increase the length of stitch, and pattern-
controlled means for frmduallj lowering said
cylinder to shorten the stitch.

119. Inaknitting-machine,the combination
with a needle- 03111:1(161* its noedles and means
to operate the same, of a skeleton needle-cyl-
inder provided with removable bars, and
means to release less than the whole number
of said bars.

120. Inaknitting-machine,the combmatlon
with a needle- oylmdol its needles and means
for operating the same, of a skeleton cylinder
provided with 1emovab1o bars, and means to
release one or more of said bars without re-

moving the same from working position insaid
machine.

121. Inaknitting-machine,the combination
with a needle- oyhnder 1t needlos, and means
for operating the same, of a skeleton needle- |

1. which the mneedles pr o;goor

: means tosecuresaid bars in working pooztwn ot
"122. Inokmttmﬂ-maehmo the combmatlon{:;.g-;, o
_wmha needle-cylinder,its needles, and means .
to operate the same, of a skeleton noodlo-oyl-.; BRI

cam-earr 1o1"? a !
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and clamping

| inder ecomprising removable bars, means to
secure the same in positien at or near their =
lower ends, and means to. snpport the upnor S
“ends of said bars. .
- 123, Ina,kmbtmrr-mdohmo the oombm&tlon —
"wwho needle- oyhnder= its needles and means 8o .
to operatethe same, of a slkeleton neodlo—o:, -
1 inder oompmsmmemovablo bars, meanstose- . .

“cure thesameatornear thelr h)wol ends and

126. In a knitting-machinethe oombmablon
of a eylinder, its needles, means to operate
said needles, a skeleton noedlo cylinder, and
asinker-eylinder havingaholddown-ring with
spacing-walls constituting thesole oonneoblon
between said ring and the sinker-ecylinder
proper, and sinkers mounted in said sinker-
cylinder and between said spacing-walls.

127. In aknitting-machine,the combination
of a needle-cylinder, its needles, means 1o op-
erate said needles, a skeleton needle- cylinder
havingr emovablebarq and meanstosecurethe
same in position, and a sinker-cylinder hav-
ing a holddown portion connected with the
cylmdor proper by integral spacing-walls and
sinkers mounted 1n smd cylinder.

128, Ina knitting-m
of aneedle- oylmdor itsneedles, a double-act-
ing stitch-forming cam adapted for circular
and reciprocatory knitting, needle - picking
means operating at both sides said cam, and
a skeleton needle-cylinder haviug removable
bars and means to secure the same in posi-
tion.

129. Ina kmttmﬂ'-maohme the combination
of a needle- cyhndor' its needles, a double-act-
ing stitch-forming cam adaptod for circular
and reciprocatory knitting, means to with-
draw said cam from operative position, nee-
dle-picking means codperating with said eam,
and a skeleton cylinder having 1"omovablo
bars.

- 130. A knitting-machine provided with a

achine thecombination

‘pattern-ratchet and' constructed to impart | ‘eylinder comprising a supporting-base, bars
removably mounted upon said base between .

at its outer surface opposite sa,ld groove & .
ring - liko pro]oobmn slotted Vertleally to EX
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double-acting stitch-forming cam adapted to-

act upon and depress the needles, and means
to withdraw it from operative position rela-
tive to needles standing below it.

~13]1. A knitting-machine containing nee-
dles, and stitch-forming cam-surfaces for op-
erating the same combined with a needle-ac-
tnated needle-picker having the capacity for
truly vertical aund truly horizontal move-
ments. ) ' '

132. Ina knitting-machine,the combination
with needles and means to operate the same
of a needle-actuated needle-picker adapted to
both elevate and depress needles on move-
ment 1n one direction and standing normally
in inoperative relation to the needles and
means to move said picker intoneedle-engag-
ing position.

133. Ina knitting-machine the combination

with needles and a double-acting stitch-form-
ing cam for operating the same, of a needle-
actuated needle-picker adapted to both ele-
vate and depress needles on movement in
one direction and normally standing in inop-
erative position with respect to the needles,

and means to move it into needle-engaging

position.

134. In a knitting-machine the combination
with needles and means to operate the same,
of a needle-actuated needle-picker adapted
to operate upon needles in different planes,

- needle-actuated movement of said picker car-

- 35

40

rying it alwaysinto a plane intermediate said
needle planes. - |
135. In a knitting-machine a needle-cylin-

der and its needles, a skeleton needle-cylin-

der, having removable bars, a stitch-forming
cam, a carrier therefor and a switch-cam sup-
ported independently of said eam-carrier and
operating means therefor.

¥

- 1386, Inaknitting-machine the combination
of a driving-shaft, means to rotate it, rotary
and reciprocatory clutch members alined with
sald shaft and driven thereby, a movable
clatch member between and to codperate sin-

gly with said rotary and reciprocatory clutch

members, a rotary pattern-controlled cluteh-

-actuatorand means operated thereby for posi-

tively moving said clutch member in both di-
rections. ' | _
137. Inaknitting-machine the combination
of a driving-shaft, a plurality of variable-
speed driving-pulleys thereon to rotate said
shaft at varying speeds, rotary and recipro-

catory clutch members alined with said shaft

and driven thereby, a movable clutch mem-
ber between and cooperating singly with said

21

50
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rotary and reciprocatory clutch members, a

rotary pattern-controlled cluteh-actuator,and

means operated thereby for positively mov-
ing said clateh member in both directions.
138. In a knitting-machine a needle-cylin-

60

der, its needles, a stitch-forming cam, a car-

rier therefor, a switch-cam supported inde-
pendently of said cam -ecarrier, operating
means therefor, pattern-controlled means for

raising and lowering said needle-cylinder,and

| iIndependent means for raising said eylinder.
- 139, Inaknitting-machine,the combination

with the needles, of a needle-actuated, nee-
dle-picking device, having needle elevating

70

and depressing movements in one direction

only. |
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. o |
B ' GEORGE D. MAYO.
Witnesses: |
FREDERICK L. EMERY,
ANNIE E. CHESLEY.
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