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| To eZZ whomy it MY CONCETTL:

Be it known that I, JOSEPH BENNOR, a citi-

::' zen of the United Stetes, residing at the clty

and county of Philadelphia,and btate of Penn-

sylvania, have invented certain new and use-
ful Improvements in Knitting-Machines, of

- which the following is a fall, clear, and exact
~ description, reference being had to the accom-

- TO

1o

20

“mechanism not being shown.

~an end view of Kig. 6.

panying drawings, forminn'e partofthis speci-.

ﬁeetmn

- Figure 1 is epePSpectwe view of a knitting-
mechme embodying my invention.

Fig. 21s
a side elevation thereof, the varn-take-up
Fig. 3 isa par-

tial plan of the machine. Fig. 4 is a partial

end view. TIfig. 5 is a transverse vertical sec-
tion as on the line = - of Kig. 3.
under side view of one of the cam-carriages
‘detached, the knitting-cams being represent |

Fig. 6 is an

ed in the down or aetwe pObltIOl’l Fig. 7 1s

- of the lower or cam-supporting section of the
~carriage, the cams being represented in the

~arm or sector and its adjunets.

up or active position. Fig. 9is a like view of
said section, the cam-supporting plate being

removed therefrom to expose the oscillatory
Fig. 10 is an

~ end view of oneof the yarn-carriers as mount-

~ed on its rock-shaft.

35

Fig. 12 1s a detail of one of the

tion thereof.
I'ig. 13 is

end bracket-plates and adjuncts.

a transverse section through the yoke which
- connects the cam-carriages.

Fig. 14 is a sec-
tional elevation of the du plex-serew mechan-
ism for operating the needle-actuatinglevers.

This invention relates generally to Stmwht-
knitting machinesof the kind in which latch-
11eed1es are employed, and more particularly

 to that class of machines designated “auto-

10

45

50

matic,” in which are provisions for relatively
operating certain end needles during the

fashioning process—as, for example, while

knitting the heel and toe parts of a sock or
Stoekmg In some of these machines the knit-
ting is commenced at the toe of the sock or

3stoekin gand continued therefromthrough the
foot, heel, and leg portions thereof, whereasin

others the order of operation is reversed the
knitting in the latter being commenced at the
top of the leg and eon(,,luded at the toe por-

tion.

Fig. §1s an elevation

Fig. 11 1s a side eleva-

| improvements in the general construction
and organization of such machines, the pre-

cise nature of which improvements will be
more clearly understood from the following
description and claims, reference being had
to the annexed drawings, in which—

The numeral 1 represents the framework of

‘the machine, comprising the end heads 2. the

supporting-legs 3, and the oppeeltely-melmed
needle-beds 45,

6 represents the cam- -carriages that tr averse
the needle-beds, these carriages being coupled
by means of a 1eeiproe&tin yoke 7. The
yoke is eonnected by means of a pitman 9
with a crank-wheel 10, which is fast on a suit-
ably-disposed vertical shaft 11, geared up

~with an adjacent shaft or stud 12, upon which

the pulleys 15 are mounted. |
The cam -carriages are supported and
oguided in their 10nﬂ*1Lud1113.1 traverse by
means of a pair of pelellel rods 14, which are
supported in bracket-plates 15 16, fixed to the
respective end heads 2.
1s a longitudinal shaft 17, which is provided
on one end with two bevel-wheels 18 19, one

of which 18 engages with a bevel-pinion 20

on the stud 12 and the other of which en-
gages & similar pinion 21 on the vertical shaft
11, whereby the latter and the shaft 17 are
operated in concert. The shaft 17 isprovided
on its opposite end with a sprocket-wheel 182,

to which a step-by-step movement is im pelted-

by any suitable meehemsm—suell for exam-
ble, as that shown in the dra,wmﬂ's-—---that 18 to
say, a grooved-face cam 23 18 secured fast to
the shaft 17, a ratchet-wheel 24 is affixed con-
centrically to one side of the sprocket-wheel,
and the pivoted pawl-supporting arm 23 is
engaged with the cam-groove by means of a
stud or block 26. PdSSil’lﬂ' around the wheel
13* and also around SLlltEtblV disposed pul-

leys 27 is the endless pattern-chain 28, the

links of which are properly formed to contml
the operation of the knitting and yarn-guide
mechanisms, as hereinafter descubed

The blaeket—plete 15 18 grooved or chan-
neled transversely for the reception of a hori-
zontal slide-bar 29, the ends of which project
beyond the edges of the piate in the path of
the tappet or shifter devices for controlling
the positions of the knitting-cams, these ends

'The present invention comprises various Itlms constituting stops or abutments for
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such devices. The bar is provided on its in- | narrowed web the desired length of the toe-

ner or acting face, nearits ends, with studs 30
~and openings or offsets 31, which are each |
adapted to be brought into the paths of the

said shifter devices at certain stages of the
knitting operation, as hereinafter explained.

The bar is operated through the action of a

vertical lever 32, fulerumed on a stud 33 on

the end head, the upper arm of the lever be-
ing slotted and connected by a pin 34 with

the slide-bar and the lower arm being pro-

- vided with a foot 35, that rests upon the links.
~of the pattern-chain. This foot is main-
tained in operation with the links by means |

of a strong retracting-spring 36, which is con-
nected with the arm and with a stud 37, pro-
jeeting from the end head. DBy this con-

- struction it will be seen . that when the

- 20

sprocket-wheel is intermittently rotated the
links of the pattern-chain will be brought

- successively into engagement with the foot

__30

35, which latter will thereupon rise or fall

in accordance with the height of the faces
of the links, and thus impart the predeter-
mined movements to the abutment-bar 29.

"When the reciprocating knitting-cams are
to be alternateiy thrown into and out of
action, the position of this bar 1s such that
- the studs 80 lie in the paths of the cam-

shifting devices. When the cams are to be

- thrown into an intermediate position, the bar
- is shifted longitudinally, so as to move the
- studs out of said paths, in which case the

35

shifter devices abut against the face of the
bar, and when one set of cams is to be per-
mitted to remain in action and the other set
to remain out of action the position of the bar

~is such that the openings or offsets 31 are in

40

45

line with the shifter devices, all as herein-
after more fully set forth. |
At the beginning of the knitting operation

the cams are thrown into the intermediate

position above mentioned, in which case both
sets are active. The cams then make one

stroke, thus throwing npward simultaneously
the needles in both beds at the same time
the yarn is delivered to the needles, where-
upon the cams in the reverse stroke retract

the needles with the yarn engaged therewith.
At the end of this second stroke the cams
are moved into their tube-knitting position—
that is, one set 18 1n the extreme down or op-
erative position, while the other set is in the

~ extremeuporinoperative position. Thecams

55

6o

then makeacompletereciprocation—r. e., two
strokes—thereby forming around of stitches.
The positions of the cams are reversed at the
end of the first stroke of this movement, and
then atthe end of the secondstroke returned to
their previous positions. In the succeeding
strokes of the cams they are maintained in
these relative positions—that is, one set act-
ive and the other set inactive. Hence the

knitting is carried on by one set of needles

only. Duringtheoperationtheend needlesof
this set are alternately thrown out of action

pouch, whereupon the outthrown needles are
alternately moved back into action with the
cams. There is thus formed the fashioned
toe-pouch of the stocking. This done, both

sets of cams are thrown into the tube-knitting

positions and the formation of the foot ef-

fected. Reaching the heel, the pouch there-

foris formed, similarly to that of the toe, fol-

lowing which the leg 1s formed, similarly to
the tubular portion of the foot. When the

article is completed, others may be likewise

started and formed successively.
- Examples of macihines for producing socks

80

according to the above-deseribed process are

illustrated in Letters Patent of the United
States to John Nelson, No. 214,308, dated April

15,1379,and 1in my assigned Letters Patent, No.
440,339, dated November 11, 1890, to which ref-

erencemay behad. Referencemayalsobemade
in this connection toan application for Letters

Patent filed by me March 17,1892, Sérial No.
425,286. Inthe present case the cam-carriages

are each made In two sections, similarly to
‘those described in my said pending applica-

9o

tion,the upper sections being attached to the

yoke and the lower sections, which carry the
knitting cams, being transversely adjustable
in respect to the upper sections, suitable ec-
~centric and screw connections for this pur-
pose being provided. It isunnecessarytode-

s¢ribe herein this particular construection, as

1t 1s set out very fully in the pending case

just mentioned. Insteadof employinga trans-

95

I0O

verse slide-bar, as formerly, to control the po-

sitions of the knitting-cams I use an oscillat-
ing arm or sector 38. This sector is pivoted

at con the under side of the lower section,

just back of the transverse slide-plate 39, on
which the knitting-cams are mounted. It is
connected by means of a pin 40 with an ap-
propriate cam-slot 42* in the said plate, where-
by when the sector is oscillated the plate will
be reciprocated transversely. The sector is
superior to the slide-bar in that less force is
required to operate the former than the lat-
ter, and hence the wearing action upon the
cam-slots in the slide-plate and upon the other
elements which coact with the sector is re-
duced to a minimum., Thesectoris provided
with a projecting arm 41, which extends ont-
wardly beyond that edge of the cam-carriage

| which approaches the fixed end stop 42, this
| edge beingsuitably cut away to permit of the

oscillatory movement of thearm. When the
arm abuts against this stop and the sector oc-

cupies the position indicated in Fig. 9, the

sector 1s moved forward.. The arms of the
sectors 1n the two carriages as they approach
the end stops in the position thus indiecated

are inclined upwardly; but when they abut
against the latter the arms are moved down-

ward to a horizontal plane, or nearly so. The

stops 42 comprise blocks affixed to the faces

| of the beds, respectively, the acting edges of

which blocks are curved coincidently with the

with the cams, soas to produce a gradually- | ares described by the ends of the arms 41.

105
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jacent ends of the two carriages, the positions

of which upon the needle-beds are reversed,
‘it follows that when one set of cams is moved

upward out of action by the operation of the
arm just described theothersetis moved down-

Ward into action.

Fitted to offsets 43 in the

- opposite edges of the cam-carriages are tappet-

 pins 44, which lie in line with the edge of the
sector, whereby when the outer ends of said

10

rodSImpm getheabutment-bartheirinnerends

forciblystrike the opposed edges of the sectors

 thus returning the latter to theu former po-

: .'1:57._

sitions and reversing the positions of the knit-
:tmrr-cams

Of course when the openings or
off sets in the abutment-bar are brought ‘into

‘the path of the tappet-pins and held therem

20

the positions of the sectors are unchanged
during the succeeding strokes of the cam-car- .

'_:rlwes

Durme‘ the knitting operation, here111before

-deserlbed the sector 1s caused toassume three
positions—viz., the extreme right and -left.

| ‘positions to throw the cams entlrely up and

down and an intermediate position to throw

the cams only partially up.
tor in these positions, its underor convex edge

T'o lock the sec-

- is provided with three suitably - dleposed

30

35

40

~ of the
“clined, similarly to the outer edges. of said

“wing-cams, and being extended belew and
'_slwhtly be5 ond the 10we1 ends of the latter.

of the sock.

notehes 45, with eachof which is successively
“engaged a splme-eentmlled pin 46, fitted to a
.pelfereted lug 47 on the under seetlon
cams which are borne by that carriage which
~ traverses the bed 4 are caused to actuate the
needles upon each stroke of the carriage dur-

The

ing the formation of the heel and tee parts
I have mounted upon the slide-
plate of this carriage a rocking guard-cam

~ 47* the function of Wthh is to insure the en-
_-eeeement of the reciprocating knitting-cams

Wlth the needles. Thisguard-cam comprises

a piece pivoted to the shde -plate 39 at a point

midway between the wing-cams 48, the ends
piece being eppowtely beveled or in-

- The d1spes:tt10n of the pivot issuch that when

the piece is rocked its extremities will be al-

ternately brought into and out of contact
- with the lower ends of the wing-cams, respect-

ively

that is to say, when the piece is tilted,

as represented in Fig. 6, its advancing end

55

60

will abut against the adjacent wing-cam—

‘the needles in the path of said end thus be-

ing directed thereby onto the leading wing-
cani, while the opposite end of the piece Wlll
be below the end of the other or following
wing-cam, so as to leave a gate or way by
whleh the needles may escape. When the
knitting-cams are moving in the reverse di-

rection, the inclined position of the piece is:

reversed its action thereupon correspond-
ing with thet just described. A means where-

.by I oscillate this guard-cam at the end of

each stroke of the kmttmﬂ*-eems in order to
throw it into the requisite pesumns 18 eleerly

wheels and the shaft is at rest.
struction and operation of the devices last
described are known, minnte ‘description
thereof is unnecessary. On the shaft 53 are

two oppositely-pitched serews -61, which - are
movable longitudinally, the sha,ft being.

ing mdependentlv of theshaft.

- :Inebmueh as’ these arms pI’OJGGt from the ad- | longitudinal slide-bar 49, let into.the pl@te

Juet in rear of the kmttmn*-cems, the ends
of the bar being extended beyond the outer
edges of the carriage. This bar is provided
at points between the wing-cams with two

studs 50, and the piece is p1ev1ded on its up-

per edﬂ‘e in line with the pivot with a stud 51,
which exteude between the studs 50. The
upper edge of the piece is inclined slightly
downwmd oneach edge of the stud, whereby
when the bar is 1e01pleeeted the studs 50

70

75

thereon will ride upon theineclined edges alter-

nately,and thus oscillate the guard- -cam. The
central stud 51 limits the movement of the

o

bar, while the fr1et1enal action of its studs -

upon the inclined edges maintains the parts
positively in peeltlon
the end of each stroke of the knitting-cams
by its striking the abutment- -stops. -

- 52 52 are beveled bloeks ﬁxed to the lewe1

ends of the ﬂ'uerd ea,m whleh bloeks are de--

signed duunﬂ* the aetwe traverse of the car-
riage to dir ect the needles up above the plane
of the lower edge of said cam.

The bar is actuatedat .

90 -

The meehanlem which I employ for thlow-' :

ing the end needles in the bed 4 out of and
mto action during the fermatleu of the heel

and toe parts of, the sock is illustrated in
Its con- -

Figs. 2, 5, and 14 of the drawings.
stluetmn 1s as follows: Mounted in and be-
tween the end heads of the suppor ting-frame
is a shaft 53, one end of which is xtended

95

100Q

outwardly beyend the adjacent head and is
equipped with a bevel gear-wheel 54. This

wheel engages two 51m11e1 wheels 55 56 Ioosely |

mounted on the vertical shaft, Wthh wheels

may be alternately fixed to and released from

the shaft by means of an interposed eclutch

105

57, that is connected with one end of a longi- -

tudmel shaft 58, under the control of the pat-
tern-chain.
end a depending arm 59, that bears upon the
upper end of a lever 59“ that rests upon the

The shaft 58 has on its opposite .
IIO

links of the pattern- eham being held thereon

by the action of a sultebly dlsposed spring
60. .

faced link of the chain the clutch is en gaged

with the upper bevel-wheel 95, which la,tte1

thereupon rotates the shaft in one direction.
When the arm rides upon a high-faced link,

the cluteh is disengaged from the upper w heel

55 and engaged. w1th the  lower wheel 56,

which latter thereupon rotates the shaft in
a reverse direction, and when the arm rides

upon amedmm-faeed link the cluteh is thrown
into its original or intermediate position, in
which case it 1s out of engagement with beth

_As the con-

Vlded with a spline 62 to e

represented in IMigs. 6 and 7. It comprises a | werk in internally-threaded nuts or bosses

Thus when the arm rides. upon a low-.

prevent thelr rotat-
Thesescrews

II1I§

120
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63, fixed to the inner faces of the end heads, |

 the construction being such that when the

IO

-whereby when said screws are-moved longi- |-

20

- b of which levers extend to and against the

30

- 65, so as to be moved therewith. For this puar-

35

40

45

shaft is properly rotated the nuts or bosses
will effect the movement of the screws toward
or away from each other. - |

- Fixed in and between the end heads, 1In
proximity to and parallel with the shaft 53,
is a shaft 64, on which are mounted a couple
of vertical plates 65, thatare provided on their
outerfaces with langed bosses 66. The flanges
of these bosses extend into circumferential
orooves 67 on the headed ends of the screws,

tudinally the plates will be correspondingly
impelled. The upper portions of the plates
are supported and guided in their traverse by

means of a longitudinal shaft or rod 68, suit-

ably disposed between the end heads of the
frame. TIulcrumed on the shatt 64, contigu-

ous to the inner faces of the plates,are two le-

vers 69 69, respectively, the longer arms a of

which extend diagonallytoor neartotheunder

side of the needle-bed 4, and the shorterarms

end heads of thé screws, respectively. These
shorter arms are bifurcated, so as to straddle
the shaft 53, and receive small rollers or wrist-
pins70ontheends of theadjacentscrew-heads,

respectively, whereby when the said shaft and
screws are rotated the rollers or pins, acting

against the members of the shorter arms b,will
oscillate thelevers. Thelengerarms a of these
levers are held against the facesof the plates

pose I employ bracket-pieces 71, secured to

the plates and extended in front of said arms

b. Secured to or formed on the upper end of
each of these arms is a plate 72, the upper
edge of which is recessed to form end teats

or shoulders 73 74, that lie 1n close relation
to the under side of the bed 4. The needle- |

grooves in this bed are open,as formerly,and
the needles therein are provided with depend-
ing tails 75, which project into the planes of

the recesses in the plates 72, respectively.

The thickness of each of these plates is about

equal to the width of a needle-groove,so that

the plates may be moved below and caused

to act upon the needles individually—that is
“to say, as the arms are moved inward and

upthrown by the action of the screw devices
the teats will impinge against the opposed
tails of the eénd needles in the bed 4 success-

~ ively and throw them up out of action, while,

55

60

on the other hand, when the arms are retract-

ed or drawn away from each other after the
requisite number of needles have been. up-
thrown the opposite teats of theplate will im-

pinge against the tails of the needles and re- .

turn them successively 1nto action.
The back or return strokes of the oscillat-
ing arms b during the inward traverse of the

Jevers and the forward or return strokes of
said arms during the outward traverse of the

levers take place in each instance in the

tion of the parts being 'designed to this end.

The levers 69 are each maintained normally
'in the intermediate position (represented in

Fig. 5) by meansof a spring-actuated plunger
76, which bears against a suitably -shaped

70

cam-surface 77 on the outer edge of the lever. .

This plunger is disposed in line horizontally
with the center of the shaft 64. It is fifted
to a bracket 78 on the innerside of the adja-
cent plate 65 and is preferably equipped on
its inner end with a small antifriction-roller
79, that acts upon the cam-surface.

- The spring-actuated sinkers D, which alter-
nate with the needles and serve to hold the
upper rounds of stitches as they are success-
ively formed, together with the spring-actu-
ated bits E, which bear upon the needles in-
dividually to prevent the jumping of the lat-

ter upon their being freed from the knitting-

75

80

cams, are identical in construction and opera-

tion with thelike parts set out in an applica-
tion for Letters Patent of the United States,
Serial No. 417,909, filed by me January 13,
1892.
sinkers immediately before the back stroke of
the needles while the stitech is being formed
differs slightly in construction from that dis-
closed ‘in” the application just referred to—
that is to say, in lieu of the long cam-bar pro-

- vided with blocksorstuds,betweenandagainst

which-acts the inwardly-projecting-arm d on
the cam-carriage, I use in this instance a
agrooved end-beveled head D’ fitted to a rib
d’ on the under side of a transverse bar d?on
the arm d. _ |
with lips d? thatlimit the endwise movement
of the head D’, the space between these lips
being equal to the length of the head plus the
distance of lost motion thereof requisite at
the initial movement of the carriage in each
stroke in order to throw the head into proper

time with the knitting-cams.

The construction and organization of the
yvarn-guide devices and of the mechanism for

-controlling and operating the same areclearly

shown in Figs. 1,2,3,10,11,and 12 of the an-
nexed drawings, as follows: 30 80 represent a
pair of parallel roek-shafts disposed longitudi-
nally above the throat of the machine and sup-
ported at their extremities by the end brack-
ets 1516. "These shafts are provided at suit-
able points near toone (16) of the end brackets
with depending pins 81, that are connected
by a spiral spring 82, the tendency of which
is to draw the pins toward each other. Fixed
to the bracket 16 18 a block 33, the ends of
which act as positive stops to limit the inward

‘movement of the pins. On each of the shafts

80 there 18 mounted a yarn-carrier 84, which
1s adapted to travel to and fro thereon. The
carrier ecomprises a sleeve-like device 85, pro-
vided on its under side with a projection 86,

to which 1s secured a short depending rod 87,

that supports the yarn-guide head 89 nor-
mally above the throat or median line of the

spaces between the needle-grooves,the pitchof | machine. The carrier is guided in its longi-
the screw-threads and the general organiza- | tudinal traverse by means of a spline 90 on

ole

The cam. device for retracting said .

95

100

The ends of the bar are provided .

105
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~ therock-shaft, Projectinginwardly from the

the limit of the
carrier devices and lies in such respect to the

485,317

opposite end head 15 is a pin 90, the forward
beveled end of which extends slightly beyond
advancing stroke of the yarn-

Daths of the latter that the projections there-
on as the carriers advance will bear foreibly

. against the sides of the beveled end and be

10

I5

- 2¢
- provided on their upper side with two

25
30
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pressed outward Iaterally thereby. When

one of the carriers is drawn back or outward

sufficiently far to escape the beveled point of
the pin, the shaft of this carrier assumes its

zo_t*igi_na,l. position,and thus returns the guide-
head to the median line of the machine for a

succeeding operation.

The yarn-carriers are laterally deflected, as

above described, so that the inactive one will
- not obstruct the
being understood that only oneof the carriers

path of the active one, it

Sald carriers are each
proy pro-
Jecting studs 91 92, the funection of which will
hereinafter appear. The mechanism for re-
ciprocating these carriers comprises a slide
rod or bar 93, fitted in the side walls of the
yoke and provided about midway of its length
with a depending lug 94, which when the rod
or bar is properly operated may be disposed
directly above either of the shafts 80 or be-
tween the same, as desired. Thus when the
two carriers are engaged with the pin 90, as
above stated, and the yoke properly moved
over and above the same the said lug 94 may
be slid between the studs 91 92 on either of
the carriers, whereupon in: the outward
stroke of the yoke this stud will abut against

1S 1n service at a time.

- the opposed stud 91 on the carrier and per-
- force impel the latter in concert with the

- knitting-cams.
40

Obviously when the lug 94
is in the intermediate position the yoke may
be reciprocated independently of the yarn-
carriers. I prefer to make the stud 92 of

- each of the yarn-carriers somewhat longer or
. higher than the other stud 91, so that the

45

edge of the yoke will abut against the former
stud in the reverse stroke. This edge of the

~_yoke is offset to the slide-bar, or nearly so,
the adjacent face of the former being slightly

15'0

55

beveled or inset, as seen in Figs. 11 and 13,

so that it will not come in contact with the -

studs. 92 during the advancing strokes.

‘Hence the yoke itself and not the slide - bar

will impel the carriers forcibly against the
deflecting-pin. The slide - bar, thus being
free at this end of its traverse, may be
readily slid to and fro to engage or disen-

- gage its lug 94 with or from the carriers, as

-~ above described.

60

. r1k The means which I em-
ploy forshifting thisbaratthe predetermined
intervals comprises a horizontal lever 95, piv-

oted on a block or post 96 on one side of the
‘yoke, one arm of the lever being connected

with the projecting end of the bar 93 and

the other arm of said lever being provided
with a V-shaped opening or recess 96>, There
18 fulerumed on the stud 33 on the end head
2 of the frame a vertical lever 97, the lower

| ¢chine 1s in operation.

|

arm 98 of which is provided with a foot 99,
that rests upon a link of the pattern-chain,
while its upper arm is extended above the
plane of the needle-bed in a manner to inter-

sect the path of said horizontal lever during

the reciprocation of the ecam-carriages. The
foot is held in contact with the pattern-chain
by means of a strong spring 100, the ends of
which are fastened to the arm 98 and the stud
37, respectively, whereby the position of the
lever will be directly under the control of the

links of the pattern-chain—that is to say,

when the foot rides upon a medium-face link
the upper arm of the lever will be in a cen-
tral position, and when it rides upon a high

or low face link it will be moved either to a

right or left inclined position, as the case may
be. IHence whenthe V-shaped endof the hori-
zontal lever 95 approaches this arm the in-

15

30 .. ﬁ..

clined or flaring sides of the end will embrace

the said arm, which latter, according to its po-
sition, will thereupon act upon and move the
horizontal lever to the central position or de-
lect it to the right orleft. When the horizon-

18 central or inactive, and when said lever is
in the right or left inclined position the lugis
engaged with one or the other of the yarn-car-
riers, as above explained. |

I shall proceed to describe the novel fea-
tures of the stop-motion devices which 1 pre-
fer to employ in conjunction with the forego-
ing-described mechanisms. Such devices ap-

pear very clearly in Fig. 1 of the  drawings,

to which reference will now be had. 101 rep-

resents a longitadinal rocker-shaft mounted

in suitable brackets 102 on the front of the
machine. One end of this shaft extends be-
neath the pulleys and bears a suitably-dis-
posed belt-shifting frame 105, through which
the driving-belt passes, whereby when the
shaft 1s properly rocked the belt may be trans-
ferred from one to the other pulley. Iixed
on the opposite end of this shaft is a vertical
arm 104, the free end of which extends up to
a double notched or shouldered lever 105, tul-
crumed at i on the end head 22 The arm is
kept in a normal or retracted .position by
means ol a strong spring 1006, secured thereto
and to a pin on the head 2. 'The position of
the shifter-frame relative to this arm:is such
that when the latter is in the position just
mentioned the brelt is upon the loose pulley
and the machine is at rest. In that case the

end of the arm bears against the shoulder x
When thearm 104 is thrown
forward against the action ot the spring to
transfer the belt from the loose to the fast

onthelever105.

pulley, the end of the arm engages the for-
ward notch or shoulderzin the lever 105 and
is locked therein. This being done,the ma-
It will be obvious that

if the inner arm of the lever 105.be depressed
the outer arm thereof will be raised, so as to
free the end of the arm 104 from the notch 2,
whereupon said latter arm will be retracted to
its first position to stop the machine. This

90

tal lever is in the central position, thelug 94

95

100

105
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lever is operated by means of a vertical drop-

rod 107, supported at the end of the machine
by theoutwardly-extending bracket-arms 108,

the latter being sustained by the fixed end |

rod 109. The lower end of the drop-rod is
equipped with a stud 110, that projects di-
rectly above the inner arm of the lever 105,

- while its upper end is provided with a cross-

10

15

bar 111, that extends into the paths trav-
ersed by the spring-actuated take-up levers
112 when they are thrown upward. The drop-
rod 18 also provided at a point above the
lower bracket-arm 108 with a stud 113, that
rests normally upon a post 114, rising from
sald arm. When the stud issupported upon

- this post, the stud 110 lies above the arm of

- 20

the lever 105; but when the stud 113 is trip-
ped or moved off the post the rod drops by
gravity, the stud 110 thereupon striking and
depressing said arm, with the effect above
described. Normally the inner arms of the
spring - controlled take-up levers are held

- down by the yarn on its way to the yarn-car-

30
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riers, the yarn passing through eyes 114* on

disposed check-fingers 115, which are similar
in construction and operation to those de-
scribed and claimed in my aforementioned
pending application. By this construction it
will be seen that if one of the yarns should
break or terminate during the actual opera-
tlon of the machine the inner arm of the take-
up lever will be released, whereupon the other
or outer arm thereof will be drawn back by
the spring 116. The inner arm, thus being
thrown upward, will strike against the arm
of the cross-bar in its path, thereby partially
turning the drop-rod and releasing or trip-
ping the same.

Having thus deseribed my invention, I

claim as new and wish to secure by Lettels
Patent—

1. In a knitting-machine, the combination,

with theneedle-beds, theneedles,the knitting-
cams, and shifting devices therefor, of the
sliding abutment-bar so disposed that its

ends normally project into the paths of said

shifting devices, respectively, and provided
with the openings or offsets, the pattern
mechanism, and provisions intermediate the
same and the abutment-bar whereby the lat-
ter may be moved endwise at predetermined
intervals, substantially as described.

2. In a knitting-machine, the combination,
with the needle-beds, the needles, the knit-
ting-cams, and shifting devices therefor, of
the sliding abutment-bar provided with the
openings or offsets, the pivoted lever con-
nected with said bar, and the pattern mech-
anism for operating said lever, substantially
as described.

3. In a knitting-machine, the combination,

with the needle-beds, the needles, the cam-
carriage, and the knitting-cams, of the oscil-
latory arm or sector mounted in the cam-car-
riage and provisions whereby said arm or

485,317

ting-cams, together with means for operat-
ing said arm or sector, whereby the knitting-
cams may be thrown mto and out of actlon

substantially as described.
4. In a knitting-machine, the combination,

with the cam-carriage and the knitting-cams
therein, of the oscillatory sector pr ovided with
the opemtmﬂ* arm, provisions whereby the
sectorisoperatively connected with said cams,

and the tappet-pin adapted to act upon sa,ld

sector, substantially as described.

5. In a knitting-machine, the combmatmn |

with the cam-carriage and the knitting-cams
therein, of the osullatory arm or sector, means
wheleby it is operatively connected with said

cams, means whereby it 1S oscillated, and

means whereby it 1s locked in positions of
adjustinent, substantially as desecribed.

6. In a kmttmn"-maehme, the combination,
with the cam-carriage and the kmttmﬂ'—cams
therein, of the oseﬂlatory arm or sector pro-

- vided on one edge thereof with notches or re-

cesses, means wherebv this arm or sector is

| opemtwely connected with the cams, and
the ends of the levers and through suitably- |

means whereby it is oscillated, together with
the spring-controlled 10(,1{1110*—-];)111 adapted to
engage the said notches or recesses, substan-

tially as deseribed.

7. In a knitting-machine, the combination,
with the cam-carriage and the knlttmﬂ'—camb
therein, of the Vlbratory cuard-cam mounted
below the knitting-cams and means for op-
erating said n*uald -cam during the traverse
of the carriage, substantially as deseribed.

S. In a Lmttmﬂ'-maehme the combination,
with the cam-earriage and the knitting-cams
therein, of the guard-cam pivotally mounted
below the knitting-cams and the studded
slide-bar adapted to operate said guard-cam,
substantially as deseribed.

9. The combination, with the suppmtmw-
frame, the needle- bedb, the needles, and the
knitting-cams, of the fixed nut or boss secured
to the frame, the shaft, the traveling screw
thereon engaged with said nut or boss, the vi-
bratory needle-actuating lever fulerumed in
proximity to the screw, provisions whereby
this lever is impelled by and with the screw,
and provisions whereby it is vibrated in 1fs
traverse, substantially as described.

10. The combination, with the supporting-

frame, the needle-bed, the needles, and the

knitting-cams, of the fixed nuts or bosses, the
shaft, the traveling oppositely-pitched screws
thereon, the vibratory needle-actuatinglevers
fulermned in proximity to the screws, re-
spectively, provisions whereby the levers are
impelled by and with said screws, and provis-

ions whereby they are vibrated in their trav-

erse, substantially as described.

11. The combination, with the supporting-

frame, the needle-bed, the needles, and the
knitting-cams, of the fixed nuts or bosses, the
parallel shafts, the traveling screws on one of
said shafts, the vibratory needle-actuating

levers fulerumed on the other shaft, the plates

sector is operatively connected with the knit- { mounted on said latter shaft, provisions
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 whereby these plates and the levers are im-

IO

20

‘oscillating said lever,

pelled by and with the screws, and provisions
- whereby the levers are vibrated

in theirtrav-
erse, substantially as deseribed. o
12. The combination of the supporting-
frame, the fixed nut or boss, the shaft, the
screw provided with the grooved head and
the end pin or roller, the plate engaging said

groove, a supporting device for said plate,

and the needle-actuating lever fulerumed in
respect to said plate and pin or roller, sub-
stantially as described. S R
13. The combination of the supporting-
frame, a shaft, a lever supported thereon and
provided with a pair of needle-operating teats
or projections, means for reciprocating said
lever lengthwise of the shaft, and means for
substantially as de-
scribed. |
14. The combination of the supporting-

frame, a shaft, a lever thereon, one of the

30
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arms of said lever being provided with nee-

dle-operating teats or projections and the
other arm being bifurcated, means for acting
upon the said latter arm in a manner to oseil-

late thelever, and means for maintaining said

leverin a normal position, substantially as de-

seribed.

15, Inaknitting-machine, the combination,

with the supporting-frame, a shaft, a needle-

actunating lever thereon, and means for oper-
ating said lever, of thespring-pressed plunger
supported in proximity to said lever and
adapted to act upon a V-shaped cam-surface

on the edge thereof, together with means for
supporting sald plunger, substantially as de-

- 8cribed.

16. The combination of the rock-shaft, the

- yarn-carrier thereon, means for reciprocating

40
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~oscillating the said sleeve or block at
determined intervals, substantially as de- |
- scribed. |
18. The combination, with the rock-shaft,
the yarn-carrier thereon, and means for re-

55

sald carrier, and means for rocking or oscil-

lating said shaft at predetermined intervals,
substantially as deseribed.

17. The combination of the shaft, thesleeve
or block thereon, the yarn-guide head depend-
ing from said sleeve or block, and means for
pre-

ciprocating said carrier, of the spring operat-
ing to maintain said rock-shaft in a normal
position and the end device adapted to act
upon sald carrier to deflect it laterally, sub-
stantially as deseribed. |

19. The combination, with the needle-beds,

‘the needles, and the knitting-cams, of the:

- rock -shafts mounted above the respective

60

beds, the yarn-carriers on said shafts, the de-

pending pins, the stop therefor, the spring,

and the end deflecting device, substantially

as described. _
20. The combination, with the needle-beds,

the needles, and the knitting-cams, of the
rock-shafts mounted above the respective
beds, the sleeves or blocks on said shafts, the
depending projections on said sleeves or

i

blocks, the yarn-guide heads connected with
said projections, the spring adapted to main-
tain said shafts in a normal position,and the
end pin adapted to act upon the said projec-
tions to deflect the guide-heads and their con-
nections laterally against the action of the
sald spring, substantially as described.

21. The combination, with the needle-beds,

the needles, the knitting-cams, the yoke con-

necting the same, the yarn-carrier, and itssup-

porting parts, of the transverse slide rod or

bar mounted in respect to the path of said car-
rier and means for operating the said rod or
bar to engage it with or disengageitfrom said
carrier, substantially as deseribed. |
- 22, The combination, with the needle-beds,
the needles, the knitting-cams, the yoke con-

‘necting thesame, the yarn-carrier, and its sup-
porting parts, of the transverse slide rod or

bar mounted in the said yoke and adapted to
be engaged with and disengaged from said
carrier, the horizontal lever mounted in prox-
1mity to said rod or bar and conneected there-

7c
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with, and means for operating saidlever, sub-

stantially as described.

23. The combination, with the needle-beds,.

the needles, the knitting-cams, the voke con-
necting the same, the yarn-carrier, and its sup-

porting parts, of the transverse slide rod or

bar mounted in the said yoke and adapted to
be engaged with and disengaged from said
carrier, the horizontal lever mounted in prox-
imity to said rod or bar, connected therewith,
and provided with the bifurcated end, the
vertical lever extending into the path of said
bifurcated end, and the pattern mechanism

adapled to operate said vertical lever, sub-

stantially as described.

24. The combination of the needle-beds, the .

needles, the knitting-cams, the yoke con-
necting the same, the yarn-carrier provided

with the up-projecting studs, the transverse

slide-bar provided with the depending lug,
and means for operating said bar to move its
lug between and away from said studs, sub-
stantially as deseribed. |

25. The combination, with the needle-beds,
the needles, the knitting-cams, and their sup-
porting parts, of the reciprocative yarn-car-
riers mounted above the respective beds, a

transverse rod or bar, a support therefor, and -

means for operating said rod or bar at prede-
termined intervals to engage it with and dis-

engage 1t from said carriers, respectively, sub-

stantially as described. |

26. The combination of the needle-beds, the
needles, the knitting-cams and the yoke con-
necting the same, the reciprocative yarn-car-

riers, their supporting parts, and means for

laterally deflecting said carriers at one end of

the machine, said carriers having each pro-.

visions whereby they areimpelled toward this

end of the machine by the action of the yoke-
frame and having provisions whereby they
are impelled in the opposite direction by the
action of a movable member supported on the
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yoke, together with said member and means
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S T 27 Tn a kmttmﬂ‘ mdehme the combmdtmﬁ - as desembed I 25

oo of the driving mechamsm a rock -shaft | . Ina kmttmﬂ*—maehlne the combmatlon S
. % .5 mounted in pmmmlty thereto and equipped | Wlth the needle- beds the: needles,, the kmt-f S
... & . with means whereby said mechanism may be | ting cams, the smkexs, and their supporting
. . & . thrown into or out of action, a locking-lever, ! zpa,lts of a grooved end-beveled sinker-actu-:
... - %  anarm upon therock-shaft adapted to be en- | ating head and means for. supporting and op- 30
&  gaged by said lever, a drop-rod adapted to | erating the same in respect to -t'hie- jkmttmﬂf-; SR
... & 10 operate said lever '[0 release the rock-shaft, | cams, qub&tantlaﬂy as described. o
... & means for conditionally supporting said rod 1 30, The combination, with the cam- ca,rrlaﬂ‘e: o

ST T . together with the take- -upleverthrough Whichi ~and the arm extendmﬂ"theleftom of thesink-

i o & the yarn passes, and means, such as aspring, | er-actuating head havmn‘ashqueon_mectwnf 35
. &  for maintaining said rock-shaft manormal;%with said arm, substantially as deseribed.
;_g;;g;;_s:posmmn substantially as deseribed. | = In testimony whereof I have hereunto at-
% . 28.1In a knitting-machine, the Gombmatlon: i__eﬁxed my signature in the pres_ence of tWO' e
 of thefas‘tandloosepulleys theroek-shaft::rsubscrlbmﬁ'wwnesses -----
egz.weeeazz';;:;;:=:f;g;-.-.ﬂlebeltshmpmwframe thereon, thevertlcal.-* U
--------- :;f;:s;;r;-:':':mmansamshafl:the'notehedlever&d,]aeent??f?"'““““*i::-----
zotosa,ld arm, the drop-rod, means for condi- | W’ltnesse%
SRRSO R tlonaﬂysuppmtmﬂ*theS&me ﬂletakeuple--' ~JomN R. NOLAN S T T T A
5.3'3%15:::%5-2-?5j?"'5=zf' - ver adapted -to operate said drop-rod,and i  JOHN WILSON: ORR T PR
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