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To all whony it »uay conceri:

Be it known that I, JOSEPH
zen of the United States,

DENXNOR, a ¢ltl-
residing at the eity
Phitadelphia, and State of
Pennsyivania, have invented certain new and
useful Improvements in straight - lKnitting
Machines, of which the following is a full,
clear, and € act deseription, reference being
had to theaccompanying drawings,of w hich—

Figure 1, Sheet 1, is a general perspective
view of my machine as in
belt having been thrown from the fice 1 +o the
loosgpuliey, andthe pattern-chaturenresented
by the dotted lines. Fig. 2, Sheet &) is a side
elevation of the working puartsof the maching,
the take-up levers and im"xwdim‘e adjuncts
not shown.
same., gl d Sheet 4, 18 f.-m end elevation
look 1112, m {1 e 1‘111*{3(?‘{1011 of the arrow marked
"1g, 3
tical section, enlatged, as on the linexa, Fig.
3. Ifig. 6, sheet &5, is an elevation of one set
of needle-operating cams and immediate con-
nections, the cams being in their up or dis-
engaged pesilion. I*Hr. ¢ 1s a like elevation,
the cams being in their down or engaged po-
sition and the _ﬂfm} -caan removed. i* 18, 518
an end view of the same.  ©Flg. 9 is an eleva-

- tion of the cam-frame, the notened slide-bar

30

- sttion.

40 C

50

and the sprine-controlied loeking-pin being

shown therein. Fig. 9, Sheet7,15a view simi-
lar to Fig. 7, %11’0%*111” the “ safety-cam” in po-
ln-.ﬁ GY {8 a view ahumnn the cams in
the intemwdmie i?aomtlon Iw 9¢ is an cn-
larged view of one end of the safety-cam and
the admtentend of the needle-controlling bar,
the full lines showing their relative positions
when the- lmlttmﬂ--c.1mb are down and the

~dotted lines hll(ﬂ?lﬂb their positions when the

cams are in ine intermediate position. IFig.
10, Sheet 6, is a rear elevation of the shding
c&m-p1ate
lating bar and its {1{13 usting-serew ﬂemched
Fig, 12, sheel 8, 18 a 10}1rr1tadmal section
through the necdle-bed B’ t}m needle-throw-

I

actual use, the

‘*iﬂ. g, sheet 35,18 a pilan of the

IMig, 5, Sheet' ), is a transverse ver-

Fig. 11 is a view of thu canl-regu-

ing fingers, serew-shallt, &t‘,m on the line iy,

Fig. 8.
of the pmtem-ohany the sprocket-wheel, its
ratehet, and the vock-arms,  ifig. 14, Sheet 10,
is a front clevation of the gearing, the clutch

¥io, 13, shest ‘) 15 & broken elsvation

(No model.)

- devices, and adjunets.

carrier.
‘sliding roeking lever with the.plate {o which
1t is pivoted, showing the projecting.
| and the spring-washer.

i opener being shown in dotted lines.

Fig, 15 is a a iike ele-
vation of the toggle-lever, the adj jacent end
of the shifter-bar, the drop- rod, and connee-
tions, the full Iines.showing the position of
the parts when the machine is in operation
and the dotted lines showing their position
when the machine is stopped. * IFig. 1¢;Sheet

11, is a side elevation of one end of the yarn-

carrier-supporting bar, showing the yarn-car-
riers thereon, the sliding rocking-lever, the
cam slotted arm for actuating the same, and
the lever for controlling said arm, the paris
being in their neutral or inactive position—

that is, the rocking-lever disengaged from

both earriers. Kig. 17 is a like elevation
shiowing the position of the several parts
when the rocking lever is engaged with the
uppercarrier. Fig. 18isalikeelevation when
the rocking leveris engaged witih the tower
Fig, 10 1s a separate view of the

?. Pins
Fig. 20, Sheet 12,
is a bottom view of a part of a sinker-actu-
ating bar. I'ig. 21 is a plan of the latch-con-
trolier and the adjacent parts of the sinker-

actuating bar, showing the studs or shoul-

*

ders ¢ on the latter. IKig. 22 is a like view

'of the shifting-blocks and their support-

ing-arms, the arrows indicating their. dlffel

ent positions 1‘6‘1&“1«’9 to the central cam-slid-
ing bat.  Fig. 23 isa verticalseetion through
one of said bloek% and the upper end of its
supporting-arm. Fig. 24 is a view of the
fixed end stop or block detached. Fig. 25 18

t & view of the needles used in the machine.

Fig. 26, Sheet 13, is a vertical section through
the sinker-framecandthe needle-bed; being de-
signed more especially to show the constriic-
11011 of theneedle-retaining barand adjuncts.

Fig. 27, Sheet 7,1sa sepamte view of the cam-

lever for opermmw said bar, showing, also, a
‘section taken through the dotted line on the

wedge-shaped cam., Fig. 28, Sheet 13, ig:a
trmwerse section throuwh one of the smkei-

frames, the adjacent m,edle bed, the latch-

opener, and the needle-retaining ba v, & sinke-
er and needle being shown in place, and 2

TO POWELL

6o

7°

So

90

95

needle about to be unlateched by the lateh-

ig, 29

jRele



shows a modification of the latch-opener Fi .

- 3018 a plan.of one end of the sinker-frames,

10

15

20

25

30

showing the latch-openers and sinkers. Fig.
31 shows the pan—arm-actuatmw cam and a
part of-said arm. Kig.32is a horizontal see-
tion through the clutch-sleeve and its shaft,
showing the engaged bifurcated arm and 1ts
rock-shaft. Fig. 83 1s a perspective view of
said clutch-sleeve detached. Fig. 34 isa view
of a part of the studded drop-rod and its
slotted supporting-box. Fig. 35 is a view of
the ends,anumberof thencedle-hooks,and the

| mterposed sinkers, showing their relative po-

sitions and the position of the- yarn when
both sets of needles are simultaneously re-

{racted at the outset of the knitting opera- |

tion. Fig. 36, Sheet 7, is a view of one end
of oneof the smker latch-epener, and needle-
‘hook supporting frameﬁ‘-

This invention has reference more particu-
larly to that class of knitting-machines some-
times termed “straight-row” machines,where-
in are employed two opposite parallel rows or
sets of needles which are so relatively actu-
ated by suitable mechanism as to knit auto-
matically a continuous series of whole and
complete socks or other hoswry of uniform
or variable color.

To improve the construction of these ma-
chines in such manner that their operation

~will be positive and uniform and better and

more perfect results than heretofore thereby

- secured. is the primary object of the mven-

35

40

45

tion.

It consists, ﬁrst in the general construc-
tion and arrangement of the mechanism for
controlling and actuating the reciprocating
needle-cams at various &tagea of the work:
secondly, in the special construction of Sdld

cams, whereby certain hereinafter-described

results and advantages are secured; thirdly,
in novel mechanism for automatically throw-
ingthe needles into and out of action during
the operation of knitting the heel and toe

parts of the sock; fourthly, in devices for

- automatically changmg the color (or size, if

50

55
'60

05

desired) of the yarn at any prescribed point
in the operation; fifthly,indevices for insur-
ing the opening of the latches of the needles,
slxthly, in & simple means for positively ar-

resting the motion of themachinein the event.

of the breaking or endmg of the yarn; sev-
enthly, in a certain reciprocating devme
termed the‘latch-controller,” for holding the
latches in their open position; eighthly, in a
simple means for holding the needles within
their grooves; ninthly, am] finally, in the de-
tails and minor features of construction of
the several parts and in their special ar-

rangements and combinations, all as will be

nereinafter fully and cltﬂarly described, and
be definitely poinced out in the claims.
Referring to the annexed drawings, A rep-
resents the frame work of the machine; B B’,
the oppositely-inclined needle-beds; C /| the
sets of needles therein contained; 1) ‘the Te-
ciprocating needle-operating cams, whose

jacent shaft or stud G,

440,389

frames d’
d?, and E the sinkers or loop-holders, whose

'ﬁngers e’ project into and play w1thm the

centrallongitudinal throat or slot A’, through
which the knitted web descends. The rela-

tive arrangement of these partsis the same

as heretofme

F represents the main ‘shaft of the machine,
by and from which the mechanism is actuated
Onone end f’of this shaft ig R spur-wheel £
with which gears a pinion ¢’, fast on an ad-

from some proper source of power by means

of a belt H passing around a ﬁxed pulley ¢g*

on said shaft or stud.
I is a vertical shaft, which is mounted near

the wheel f*in boxes or bearings 7, that are
borne m arms J, projecting from the end-

cheek a’ of the frame-work On the lower
end of this shaftI is a bevel- -gear v/, whose

teeth engage with those of a similar gear f°

on the shaft If, and on the upper end of shaft
I is a crank or disk wheel 72, which is con-
nected with the cam-yoke (l? by means of a
rod or pitman K. - In this way the shafts ' G

commiinicate tloir motion to theo vermcal,

shaft, and the latter in turn imparts a recip-
rocatmﬂ- motion to the ecams. The construc-
tion and operation of these cams is such that
in- knitting tubular work one set is active
while the Other setisidle,and vice versa, both
sets being alternately thrown into and out of
action by means of mechanism, which will be
hereinafter described. |
Loosely mounted on the end f* of shaft F
i3 & sprocket-wheel L, which carriesa ratchet
" on its outer face. Next this ratchet there
1s fixed on said shaft a face-cam I, below
which to the end head a® of the frame A is

pivoted an arm B which latter is provided

with a pivoted stud [* thereon that projects
into and rides within the cam or eccentric
groove [°>. On the upper end of this arm isa
pawl I*, which normally engages with the
teeth. of the ratchet-wheel, as bhOWH From

are connected by the yoke or saddle .

70

75

The latter is driven

80

QO
95 .
1C0O
105

IIIC‘

this construection it will be seen that the shaft .

F through its cam 2 will oscillate the arm I3
and its pawl % and the pawl in turn will im-
part a btep-by-step movement to the ratchet,
and perforce to the sproeket—wheel L. A

115

lower stop-pawl ¥, which is pivoted at z on

the head a? nor mally engages the teeth of the
ratchet and prevents
thereof. DBorne by the sprocket-wheel L is a

measuring or pattern chain M, whose pecu-

harly-formed links m/, thmuﬂ'h intermediate
mechanism engaging theremth determine
the various positions of the needles at the dif-

ferent Btages of the operation, and the color

(or size, if desir ed) of yarn that is supplied,
as will hereinafter appear. Chain M in the
present instance is supported upon pulleys

M?, IFig. 1, which are mounted in a suitable

frame or upucrht M?, firmly secured to the

floor, adjcent to the end a of the machine.
~dournaled in the end heads or cheeks of

the. ffame A, adjacent to the shaft F, aretwo

backward motion

12G

125
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paraliei '}?0Q]i-s'ha,fts N and N’, upon each of
which is supported an upright arm »n*, which

extends through a slot in the top plate ¢3 and

carries at its upper or free end a block n, In

‘the presentinstance this block is fitted loosely

on one end of a stud 7, which proiects from
the arm 7° and is held in place by aset-screw
8, which is adapted to work in the block and

bear against said stud. 'The other endof the |

latter is serew-threaded and worksin the arm-
n° so that by properly turningthe stud it will
be moved in or out, and the block thus be set
tﬂward or from the arm, as desired. When
so set, if the block be not in proper horizon-

tal pOSlthIl it may be readily loosened onthe

.stud v, moved to and fixed at the proper point

. 0f ad,]ustment by properly turning the set-

screw S. (See Figs. 22 and 23.) The arman?
are united by a rod nt, and ave normally held
at a preserlbed point by means of a retract-
ing-spring n°, whose ends are respectively se-

" cuted to said rod and to the near end head

30

_ through the cam-frames and are designed to

35

40

45

‘tain limits, at right angles to the slide-har 8,

properly disposed and secnred the usual nee-

in general use, consisting, e%&entmlly oi the

7, and right of Fig. 5, they will engage and

a?, as seen. The end of one of thess rock-
shafts (N’ in the present instance) extends
out beyond the head a® and has“fixed thereon
an arm n® which is provided at its free end.
with an enlarged head n', which successively
rides upon the individual links of the pattern-
chain daring theintermittent motion thereof.
1t will be noticed that the blocks n® swingin
the paths of two longitudinal slide- bars d?,

respectively, which ba s extennd centr ally

control the position of the cams D therein
contained, and cousequently thelr action up--
ontheneedles. These cams are of the follow-
ing construction: d’ indicates the frames in
which the cams are supporfed. Hach frame
is reciprocated on its needle-bed in the man-
ner before stated, being guided in a channel
or way a', formed In the stae of the main
frame A of the machine, as clearly showu.
d* is a plate which is movanle, within cer-

being guided b}r suitable offsets d* in the
under side of the frame ¢’. On this pilate are

dle-actuating cams D, which in the present
instance do not dlffer materially from those’

iateralspring or gravity controlled wing-cams
d® and the upper depr essing-cam f with the
addition of the lower neec le cm‘ztmllmg cam
or bar d’. |
In Fig. 9* the positions of fue nuedle-hede;
before, durmg} and after engagement with
the ea-m’s;.-D are represented by the dotted
line 2 2, &e. YWhoen the cams are down or in
active position, as shown in this figure, Fig.

aﬁtvatp the needlea ‘r- it when the cams are
ap oriu idie pos 1L10‘1 they will in thelr stroke
pass above ‘the needle-heels without gperat-
ing the same—that is to say, the line of the
LEEdie haels will bﬂ jnst below that of the
lower edge of bar d, 5—111{1 tha needles there-

sraremain guiescent.  (Sesloftof Fig. 5, and |

also Fig. 6.) The ends of this bar d7 are

pointed or beveled on both sides, as seen, in
order {0 deflect theneedle-heels upon contact
therewith above or below the saimme. 'The

plate d*is provided with inclined slots d®,

into which predect from the slide-bar d° studs
or pins d°. Obviously the movement to and

fro of the slide-bar will force its projecting

studs egainst the sides of the slots in the eam-

plate and thereupon raise or lower the latter

and its cams, positively throwing said cams
into and out of action with the heel*-; of the

needles at each complete reciprocation of the.

bar. During the process of knitting the foot

or leg of the sock the head of the rock-shaft-
arm n® rides upon the medium faces m? of
‘the pattern-chain links and in this way main-

tains the stepsn?of the swmgmﬂ' blocks n’in
line with the ends of the respective bars d®of
the sets of cams. Now it will be apparent
that when these cams have traversed the nee-

70
75

8o

dle-beds the ends of their said bars 3 will .

strike against the steps 7°and be pushed back

itherebv, thusthrowingonesetof camsintoidle

position and the othersetinto active position.
These opposite. positions ol the two sets of
cams, which are identical in construction,
arise from thefact that the cams are d15posed
on the opposite needle-beds, which disposi-
tion of course reverses the adjacent ends of

the two sets. Although the cams and frames

on the opposite needle-beds are identical in
construction, the bars ” have the projecting
portion (shewn at the right in Fig. 6 of the
dragwings) at opposite ends, the same being
necessary in order that when in place on the

pear at the same ends of the cam-frames, as
shown in Hig. 3.

Tn order that the eams shall alternately be
thrown into and out of action at each recip-

rocation thereof, 1 secure near the end of

the frame A OPposwe to that where the blocks

7% are arranged, but in line with the latter,

fixed stops n’, against which the ends of the
bars d® f-stmke Wwith the. result mentioned.

These steps are adjustable, as required, the -
serew - holes n!" therein, througit which the

screws n'! pass, being elongated, as sean.
As 18 well known, in knitting-machines. of
the-eclass to which my invention relates the

‘knitting commences at the top of the toe-
‘pouch, pmeeed% downward and upward, knit-

ting the pouch complete, and then forming

_'the foot, the heel, and the leg of the sock in

regular mdm at the conclusion of which oper-
tion another sock is likewise started and a

similar operation repeated, and so on in con-

tinuous succession, At the outset of this op-
eration both sets of needles atre thrown up-
ward and the yarn 1s conducted thereto, the

needles seize the yarn and retreat mth the

same, (see Ifig. 35,) and after forming & round

90
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' needle-bedssaid projecting portions shall ap-

105
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of %fitches one set of cams is thrown out of

action and the other get proceeds with the
knitting, as will hereinafter appear, In or-

der, therefore, to throw both cams simultane-
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- both sets of needleb as described, in begin-

ously into action,so as concertedly to actuate | period I provide the pattern-chain with a se-

ning the stocking an offset or depressmn n?
is formed in one side of each of the blocks
73, and the face m2 of one of the chain-links

.18 made slightly higher than those preceding.

~Thus when the hea,d of the arm n® engages

- with the face m?® said arm, as also the arms n?
with which the blocks are connected, will be

10

£5

20

| needles.

30

35

moved laterally, thereupon bli[]“lrl“‘ the off-
set, portions n!? of the blocks in lme “with the
‘ends of the respective bars . When these
ends strike the offsets, the bars will be pushed
inward thereby a distance only sufficient to

throw both sets of cams into active position—
that is to say, the cam-plates d* will not be

moved so far as to permit the needle-control-
ling cams d7 to pass over the heels of the nee-
dles
have been thmwn into this intermediate po-
‘sition, they will simultaneously act upon the
In the first stroke of the cams the
two sets of needles will be actuated in con-
cert, their hooks while receding engaging the

yarn delivered thereto and dmwmw it into a

zlgzag line, as seen in Fig., 35. I‘he yarn is
merely caurrht on the hookq no stitches what-
ever havmeeen formed. As the cams reach
the end of the first stroke, the leading ends of
the slide-bars * will abut azainst the stops
n’ and be pushed inward, thus throwing one
set of cams into the down or active posltlon
and the-other setinto.the up or idle position.
In the return-stroke of the cams one set of
needles wiil be acted upon, thereby knitting
a .straight row of stitches. Meanwhile the

chain will be moved a distance of one link,

40

and the face of the following link being of
the same height as the medium faces m?
the blocks 7n? when the head of arm 7°

drops upon said link, will be returned to.

their former position—that 1s to say, the steps
n® will be in line with the ends of the slide-
bars d3. Upon the latterstriking the steps »n*

- 5 .the positions of the two sets of cams will be

55

' 6o

reversed—1i. e.,the idle set will be thrown into
action ard the other or active set will be
thrown out of action, whereupon during the
next stroke of the cams a row of stitches will
be formed by the opposite set of néedles, thus
making a complete round of stitches. Asthe

CAINS reach the end. of this last-mentioned

stroke, the leading end% of the slide-bars will
strike the fixed stopq n’, and the positions of
the cams will thereypon 'be reversed—thaf i is,
those . which traverse the hed B’ will become
.active, while those¢ on the other bed will be
idle.
the needles in bed B’, knitting to and fro
thereon, while the other set remains idle.
During every stroke of the active cams a nee-
dle at each cide of 'the bed is thrown up out

of action without dropping the stitch from its

hook, so as to narrgQw or contract the portion
of the toe- pouich being formed, as will be here-
inafter fully e*cplamed That the cams will
retain these relative pogitions fora prescribed

(See Fig. 9%.) When both sets of cams

1 the lonn'er the leg.

‘The active set of cams now operates | machine, as illustrated in Fig. 1.

ries.of links with low faces m?*, which series

immediately succeeds the medmm-faced link-

last referred to. When the head n' rides
upon these low faces m?, i{s arm nf, together

with the arms n*, will be moved backwald SO

as to throw the blocks n? wholly out of the
paths of the slide-bars. _
remain in the active and idle positions afore-
said. After a suffi¢cient nuinber of needles

have been withdrawn they are automatlcally_'

returned into engagement with, the cams in

‘regular order—that is, one at each side of the

bed I3’ during every streke of the cams, which
returning of the needles causes the comple-
tion of the pouch; or,in other words, a gradu-
ally-widened portlon is formed, which corre-
sponds with the gradually contracted or nar-

rowed first-formed -portion, and is connected

therewith during each stroke of the cams by

the return of the upthrown needles, as will be

reacily. understood by one conversant with
the operation of this class of machinery.
When all the upthrown neodles have been
retracted and the pouch is thereupon com-
plete, another series of medium-faced links is
bmurrht below the head =’ thus throwing the
stepq 7" of the swinging blocks into the paths

‘of the bars ?, as before stated, whereupon

the cams will be alternately thrown into act-
ive and idle position and pwceed with the
knitting of the tubularfoot portion of the sock.
The number of links in this series will deter-

mine the length of the foot portion, and fol-

Thus the cams will
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lowing the same is another seriesof low-faced

1111L:a, which govern the formation of the heel

portion of the sock. ‘When the head of arm -

n® rides upon these low-faced links, all the
parts will assume the same positions and op-

105

erate in thesameé manner as hereinbefore de-

seribed with regard to the knitting of the
pouch, the needles being thrown into and out
of action in like manner. Upon-completion

110

of the heel another series of medium-faced

chain-links are brought below the head of

arm n5 and the meehamsm is again thrown

into the tube- -knitting position, *whereupon
the leg portion of the sock is made. The
number of. these links last mentioned pre-
scribe the length of the leg—the more links

to deliver yarn to the needles until the sec-
ond reciprocation of the cams, as will - be
hereinafter described. Thestitches will thus

XI5

When the latter has
| been formed the yarn-conductor will cease

120

be cast off the needles, and the sock will fall -

therefrom down through the throat of the
~In this

second reciprocation of the cams, they hav-

12§

ing again been thrown into.the intermediate

posmon both sets of needles will thereby be

'31mu]tane0usly actunated, the yarn will be

fed to and caught by the needles, and the
foregoing - ‘described operation will be  re-

130

peated and in litke mannerin continuous sue-
cession whole and completesocks will be knit

by and cast from the needles.

It will be ob-
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vious that the zigzag line into which the yaru

is drawn by the cams at the outstart of the

operation will form on one side of. the toe-
pouch & row of connected M-loops. As it is
{’ieq rable that these loops be as tight, and

therefore as indistinet as possible, the kait-
ting-cams ave thrown' into the ihtermediate
p051t10n anove described: ¢(When the cams
are 1n this position, less throw will' be given
thereby to the needles than if both qets of
cams were In full aetive position. In the
fermer case less yarn will be drawn by the
needles than in the latter case,and of courss
the loops formed by the varn will be corre-
spondingly tighter or. smaller. The differ-

ance in- the depths of the offsets n* in the

D9

.—J.-I'?

blocks »% as shown in Figs. 3 and arises
from the Tact that to threw the up or idle
cams into thefintermediate position it re-
quires a g
than it does to throw the down or active cams

into this position. Phereforetheoffc:.etafram%t,

which strikes the bar of the idle set is {)f less
depth than the other offset.

As a simple and effective means by which
the cams may be securely retained in the
tiiree above-specified positions whieh they
ave caused -to assume, [ provide the under
edge of each bar @3 mth a corresponding

namber of sockets d!° at prover points there-
in, with which sockets is adapted successivaly
to engage a strong spring-controlled pin d'\,
that piays '“m ‘& lower recess (! in the cam-

frame,

in ¥igs. 6, 7, cmd 9°, the kmttmﬂneams are
wn in the up, down, and mtermedmte PO-
tions respeci:wely, in each instance being
looked in ‘position by the pin d" engaging
wiln the proper noteh in the slide-bar s,

T'o guasrd against any - possibility of the
heels of the needles passing below the cam-
L*u* ¢ while both sets of cams are in simul-

ansous action, I provide below said bar a

Ammp}ade a'**, Figs. 6, 5%, 9% and 9, which]
term g cf S@tety-c@m % Tts ends pro,]ect up-
ward and are oppositely beveled or inc¢lined,

E‘h
S

~as shown, and it is provided with Iongltudi-

nal slots therein; through whiech loosely pass
the secvews. '3 that connect it to the cam-
frame. 'I'nisplate bears upon the face of {he
negdle-bed, and at each:stroke of the cams
its inclined end is carried by the frictional

eontact into proper ‘position with respeect to

the inelined end of the cam-bar, so asto close
ihe mten"ﬂnmw g&p whlch vsould otherwmﬁ
reﬁ““ -

Tho ki une‘um} of Lhe safety-can mll De
raore readily understood by reference to Figs.

would of course be a gap betwe‘en the up-

- projecting end of the same-and e ad,]acent

endﬂi the bar d"when the cams are in the |
1 This is clearly repre-
When

e“medi ate peosition..
nied by the dotted lines in Fig. 9°

m thw intermediate. position, the cams must.
eRZAZe the needle-heels .and not pass 1dly
over the same.« Therefore the moving of tL

reater movement of the slide-bar

It it were stationary, there=

ting-cams are inactive.

up- ‘{}mjecfing end of the safety-cam "td and

against the leading endof the bar df obviates

all liability of theneedle heels drepping acei-
dentally down between thesaid ends and be-
ing passed over. by the bar d* instead of bhe.
ing aeted upon by the knitbing-cams.

ing ends of the safety-cam. 1s fo deflect the
needles upm ard should the leading end of said

79

~The
{ purpose of the ounter bevels on the up-project-
75

cam duort ing ‘the reciprogation. of the knitting.

cams strike
dropped below the line of the retracted nee-
dle-heels, and the purpose of the inner bevels
on the Smd up-projecting ends is to deflect
above the top thereof any needle-hicels which
shall havedropped down upon the upper edge
of the safety-cam during the passage of the
bar ' over the same—that is, while the knit-

also assist the safety-cam to move readily to
beveled end of the bar d’ striking the op-

posed inner bevel on thesafety-cam ‘when the
cam-supporting plate is depressed—i, ¢.,,when

the knittiag-cams are thrown from the 1dle

into the ﬂctwe position. I state in this con-
nection that when the bar dpasses abovethe
heels of the idle needles the latter are there-
by prevented from jumping
Tari, |

That the position of the cams m&y be read-

iy {,hanwed at will, so as to vary the throw
of the needles and thus eause ught or lgose
stitches to be produced thereby, I provide the -

a needia-hesl w hich shall ha,ve-

These inner bevels

8o -

‘the position shown in Fig. 9° upon the lower -

Qa

95

m{l c,&.tbhuwthe |
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under side of the movable cam-supporting

plate d* with an inclined notch or recess dU,
and below said plate,in a space d%, I &d;jum
ably secure & bar d', which iy pmv’lded at a
peint therecn, in line with said noteh or re-
¢ess, with a ¢ tl‘regpandmfﬂy—mclmed tooth or
projection %, By moving this bar inward

the toothh thereon will hmit the downward
movement of th% cam-plate and its cams, and
iesaen fhe throw of the nee-

thus of course

105

ITo -

Gles, causing ﬂmm to form eommmt1mly~'
sm&l* and ‘ught stitehes, and, again, by mov-

g the bar backward an 0pp0¢1te effect will

be Ql'odue{,d A very convenient and simple

way by which this bar may be gquickly ad-.
Justed, as occasion may require, is shown in

Sheet 6 of the drawings. It consists in pro-

viding one end of the bm with an upturned

slotted Ing d¥, ﬂll’{}i!ﬂ‘h which nasses a get-

serew d¥, wor km*t* in tha ond of ‘-‘he framed’.
As this serew is provided with an inner flange

_1‘_15

120

or. projection. d¥, it will be obvious that by

PI'OPGT'I.V turning the screw. the bar may.-b'e -
: | 125
When the stitch- regulating bar d¥ is ad-

moved in or out, at pleasure.

Jjusted as.above dese: ﬂ:} ad,the range of mo- e-

i
[
3

ment of the slide-bar {
press the cam-plate d 1.{:&&{;&1{1 be eomespond

ingly altered—nat is 1o say, if the bar d*be
seb so as fo Jessen the

*‘iﬁwnward throw of
the cam-plate vhe fixed stop n

. when acting ‘to de- ¢ v

‘onthe needle-- j

oed 3" and {he swinging. ﬁttm ntonstheibed - o

bHe

Bowill

mw-ﬂd 10&#:tudmﬁﬁy Gﬂt\'«"&l‘d a



the bar ! be set 0 as to permif an mcreased

“downward throw of the cam-plate said stops

'1_'-‘3
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- the end heads a’ a? adjacent to the rock-shaft |

. project beyond said heads.

-~ ential groove

40
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needle-bed B/, which bed carries the set of

.60

will be moved inward.: These stops are ad-
justable, as above mentioned.

In order that certain needles shall be auto-
matically and successively thrown out of and
into action, so as_to narrow and widen the

web during the formation of the toe-pouch |
and the heel of the sock, 1 have devised the
. following novel mechanism:

O is a shaft
which is journaled in the end heads a’ a*® of
the frame A. The end o’ of this shaft ex-
tends beyond the adjacent head a’, and has
secured thereto a bevel-gear 0% which en-
gages with two similar gears o® 0%, that are op-
positely but loosely mounted on the vertical
shaft I, hereinbefore referred to. On thislat-
ter shaft, between the gears 0® and o4 there
is interposed a verticaliy-imovable sleeve o7,
which is secured against independent lateral
movement and guided in its veltlcal move-
ment by means of a spline of projecting
theremto from the shaft I. This sleeve or

‘“ clutch member,” as it may be termed, is pro-
vided with plOJQCthI‘lS or teeth o”.and of on its
upper and lower ends, respectively, and the
opposme faces of the gears are provided with
studs o0, with which szud teeth are adapted

to engdge successively, as and for the pur-

pose hereinafter described. Journaled in
N’ is another similar shaft o' whose ends

fixed thereon an inwardly-extending arm o0'?,
whose forward end is bifurcated, as seen, the
limbs 0" thereof being provided with pivot-
blocks o', which register with a circumfer-
e 0'° in the sleeve ¢°..
posite end of shaft o is secured a depending
arm oY, which is similar to the arm »® on the

| ad,]acent rock-shaft N’, being likewise pro-

vided with a head o', which is adapted to

‘rideupon thefaces of the pattern-chain links

just aside of the head 7% .Iead 0'® is nor-
mally held against the chain by means of
strong retracting-spring o', Fig. 1, which is
secured to the forked arm

the vertical shaft I. Fixed on the shaft O,
in line with the sides of the series of needle-
orogoves 0% are two oppositely-pitched screws

019 and 0%, and on these serews are mounted cor-

respondlmrly-bllreaded nuts or followers o%.

The latter are provided with inclined broad-

faced arms 0®, which extend up to and between

two guide- rlbfs U3, Fig. 5, that are formed on the

under side of the top plate a® just below the

needles C’ ﬂlctt knit the toe and heel of the
sock. Ontheinnerfaceof each of thesearms,

| immediately below the screw, are pivoted two

curved fingers o® and 0*, which normally -

eross each othel,aq shown, in a manner some-

‘what similar to the leﬂ‘s of a pair of inside

cahpels, being held in this position in the
present 1nstance by means of rphractmrr-

112)

The end o''* has

On the op-

1 o' and to a pin 0%,
that projeets from the upper journal-box 3 of

440,380

sides of the fingers and 'to a screw 0%, project-
| ing from the face of the arm. (See Flgs 5 and
The free ends of these fingers extend up
| to or néarly to the lower side of the needle-
bed, the grooves therein being cut entirely
through thebed at a point between the oppo-
site edges of these said ends, as seen. The
lower side of this open slotted section of the
bed is concave,in order to provide a free path
in which the fingers 0% 0%? mayswing on their
| common fulerum. The upper ends of these
fingers are secured against lateral displace-
| ment by means of a plate 0%, which is screwed
| or otherwise fixed to the side of the arm o%.
The needles C’, which are contained within
the slotted bed B’, differ from those in the
‘other or plain, gr ooved bed B in so far that
their (C’) lower ends are elongated and bent
| downward—that is, in a direction opposite to
the heels of the needles. W hen the needles C’
are in their grooves, these bends project down
‘through the respectwe open slots. The piv-
oted ﬁnrrers are provided with enlarﬂements

posite the axis of the shaft O. These enlarge-
ments project into the paths traversed by ra-
| dial studs 0%, which are detachably secured
| by screws o¥ to the inner ends of splines 0%,
adapted to travel within lon fntudma,l grooves
o’in the screws o'® 0%,

From the above-described construction it
will be seen that when the shaft O is rotated
in one direction—to wit, in that of the arrow
2, Figs. 2 and 5—the screws o' 0% thereon will
movetheir respective nuts, with their pivoted
fingers, toward each other the studs o® in
their rotation impinging a,n-amst the enlarge-

ward the free ends of the latter. These ends
will bear against the downward bends of the
adjacent needles and carry the same, with the
loops thereon, out of action with the cams,
The springs 0% will return said fin gers to their
! first position for a succeeding operatlon on

3, 1 the next adjacent needles, .rmd so on until the

predetermined number of needles—thirteen,
for instance—has been thrown up at each end
of the row, whereupon the shaft O is rotated
in the reverse direction,so that the other fin-
aers 022 will be likewise actuated in order suc-

position. The pitech of the screw-threads is
equal to thedistancebetween thecenters of the

| parts are so timed that when the up-throwing
fingers 0% are in action with the needles the
other or down-throwing fingers 0%* will be

upon the stud 0%, while at one-half of its rota-

throwing ﬁnn*erq ‘and the converse..
tion of the shat’t O at thedifferent stages—viz.,

the starting, reversing,and stépping thereof—-—
is governed by the pattern-cham- M. When

| upon ‘the faces 0™ of the pattarn-cham links,

cesswely to return the needles to their active

the head o'®of the rock-shaft arm-0'.is riding

proper distance, while, on the other hand, if |qpmnﬂ's 0%, whose ends are conneeted to the

70
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0% on their inner edges at points dlrectly op- -
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ments 0% on the fingers. 023 and throwing up-

I10

115
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two needies of each pair of needles, and the -

125

| moved in the spaces between the two needles, -

tion striking the enlargenients on said down-
The ac-

130
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the sleeve ¢® will be held in a neutral posi- | is centrally pivoted, as at pit. To prevent
tion; but when the faces 0% of the foliowing | voluntary movement of this lever, a screw p1?
links are brought helow said head by thecam- | is passed through a guaide-slot p® therein into 70
actuated pawl-and-ratchet mechanism afore-. the plate » and a spring-washer '+ is inter-
5 sald,thespring o' will foree the head 0% down posed between the pivot and guide SCrows, as
upon the faces 0%, and thus d aw the sleeve soen most clearly in Fig. 19. The inner side
2° up against the under side of t.s gearo®, | of the lever P ig provided at suitable points
whereupon the tooth o7 on said steeve inits ro- | thereon with three projecting pins—to wit, 7 3
tation will engage with the stud on the u nder | one p at its leading end, one p'%at its oppo-
to cide of the uppen bevel-gear and impart mo- | site end, and one p near the pio 2 It will |
tion to the latter, and conseqguently to the | be apparent that the act of moving up or
shaft O, turning it in the direction of the ar- | down the leading end of the lever when the
row marked 2. After shaft O has made a yoke d* is at the limit of -its forward sfroke 8o
stitable number of revolutionsin this diree- will engage the pin. p'¥ with the recess »*in
5 tion another series of links with raised fa17es | ons of the iingers p° »?, and the lever will de-
0** is brought in the same manuner as the | part with the connected rarn-earrier, remains
preceding links into engagement with the { ing in engagement with tiic «atter until the
head of arm o', thus foreing out the latter { end of the lever is oppositely moved.’ As a 85
against the stress of the spring 0%, which ac- | means to engage this lever with one or the
20 tion disengages the sleeve from the gear 0® | other of the yarn-earriers, or wholly to disen-
and engages its lower tooth ¢® with the stud gage 1t therefrom, as desired; I pivot on the
0’ on the lower gear o, thereby imparting mo- | end of the bar P a lateral arm p"*, whose in-
tion to thelatter and turning the shaft in the | ner end has a ¥-shaped opening therein. By go
~direction indicated by arrow 1. After the | properly moving this arm either leg of the
25 funetion of the shaft in this reverse move- | will be orought'into the path of the pin 7
ment has been performed g series of links | on the leading end of the iever, which pin will
with medium faces 0* is brought into engage- | impinge against the opposed inelined edge of
ment with the head of arm o'’, and the sleeve | the ¥-leg, and, as the case may be, be guided gg
18 thereby returned to its first or nentral po-  up or down thereby, thus correspondingly
3o sition, the shaft G thereupon remainiig idle, I actuating the end of the lever and throwing
as will be readily understood by any skilled | the pin pY'into ot out of engagement with the
mechanie. Itis to be remembered that the yarn-carrier fingers—that is to say, if the pin
-~ gears 0° and o are normally loose on the ver- | be sogaged with one yarn-carrier it widl be 100
tical shaft I. It will be observed that an oub- | digengaged therefrom and be engaged with

by

i

| e,

TN T

-wardly-projecting plate 0% is formed at the
top'of each of the arms o2 Asg the nut is
moved forward during the rotation of shaft
O, the upper edge 0% of this plate will pass
under the bends of the up thrown needles,
and thus prevent the latter from prematurely
dropping down into action with the Cams.

It is desirable that the toe and heel of the
sock shall differ in color from thas foot and
leg portions thereof. This necessitates the
use of two kinds of yarn; whish must sue-
cessively be throwa into and ocut of action
with the needles at certain stages of the op-
eration. To effect this echanging of the Varns.

Iprovide devicesof the following description:

~ P represents a bar, Figs. 2 and 5, which is
mounted longitudinally above the center or
apex of the machine, being supported by fixed
end posts p’. This baris furnished on one
side thereof with parallel guideways P4 in
which are adapted to travel slide-blocks 2° P
respectively. “The upper bloek is provided
- With a forwardly-inclined finger p° which is
notched ‘or recessed at p®on its under sid..
and the lower block p*is pravided with an.op-
positely notched and incline Jfﬁnger p°. Each

of these blocks carries s varn-conductor o8,

-

whose eye p° is adapted to move in c¢lose
proximity to the needle-hooks in the usus
manner. _ o
On the bottom of that side of the yoke d*
adjacent to the grooved side of the bar P is
secured a plate p¥, Fig. 5, to which a lever P*

[ tne Gther carrier, or be entirely disen'gaEEd

irom both carriers, according to the position
of the lever. L s |

In order to retain the lever engaged with 105
one or the other of the yarn-carriers, or wholly
disengaged therefrom, as occasion may re-

‘quive, 1 provide the face of the bar P with

lateral ribs or projections p" whose forward

ends are beveled or pointed, as seen. These 110

ribs are above and below the horizontal plane

of the pivetal point p' of the lover P?, 80 that-

wien the latter is inits neutral position— 7. e., __
isengaged from both fingers——the lever-pin

o' will be guided in the channel ¥ between 1 15

the ribs, and thus the lever be positively held
in the neutral position, and when the lever is

in engagement with one or the othier of the

yarn-carriers said pin will accordingly be
guided above the upperrib or below the-lower 1z0
rib with like effect. To actuate this lever‘&u-l |
tomaiically, as and under the circumstances -
stated, I pivot on a stud p*, Fig. 2, that pro-.
jects from the end @® of the main frame A,
whereat the chain-wheel is located, a lever p®, 125 |
whose lower.end is normally held in contact
with the oaterside of the ehaia-links by means
of & spring %, preferably flat, which is so
secured to the stud p* as to bear against and

{ throw outward the upper arm of the lever. 130

The top of said arm hasa laterally-projecting
pin »* thereon, which pin enters- a cam-slot

- p” near the pivoted end of the bifurcated arm
t oY% The shape of this cam-slot is sneh thas
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when the upper end of the lever is vertical, |

right, or left oblique, the arm p* will be
thrown into the relative positions above men-
tioned, soasto actuate the lever I’ in arder to
engage its pin p'" with oneor the other of the

- yarn-carriers, or wholly todisengage it there-

from, as-clearly shown in Sheet 10 of the draw-

ings.  When the lower end of the lever p* is

10

bearing against the plane sides of the chain-
links, the bifurcated arm p'™ and reciprocat-

‘ing lever P2 will occupy the relative positions

shown in Fig. 17—that is to say, the pin p"

- will be engaged with the notched finger p°of

20

30

35

the upper yarn-carrier,the yarn Y, Ifig. 1, con-

ducted thereby, being white, colored, or party-
colored, as desired. -

As a means to-throw the parts into the po-

sition shown in Fig. 18—that is, so that the
pin p7 will be disengaged from the upper car-
rier and engaged with the finger p' of the
lower carrier, whose yarn Y’, Fig. 1, may be

“colored or party-colored, as required, I provide

certain of the chain-links at proper points in

the chain with lateral studs *, and the lower

eud of the lever p* in the path of these studs
I equip with a curved or beveled flange p*,
so that during the movement of the chain, as

above mentioned, the studs p* will be drawn

undersaid flange and the latter will ride upon
the studs, thus actuating the parts as stated.

As it is necessary that the yarn be not car-
ried at the completion of one sock before

another is commenced, I provide the proper |

link m” with a short stud p*®, so that when
the end p* of lever p*¥ is raised by and upon

~ said stud the parts will be thrown into the

40
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_-pla,ne links any preseribed part or

formed.

position shown in Fig 16—i. e., the lever P*
will be neutral or out of engagement with
both yarn-carriers. The cams will make one
reciprocation without the yarn being caught

by the needle-hooks, and the sock will thus

drop down through the throdt A’

In the next movement of the cams all the
needles will be thrown up, as hereinbefore
stated, and the yarn will be grasped thereby
and the aforeimentioned operation of knitting
the sock repeated. | S -

By relatively arranging the studded and
or parts of
the sock may be varied in color; as desired,
and by lessening or increasing the number
of links in each series the length of the leg
and foot and the contraction of the toe and
heel parts may be correspondingly altered.

Instead of the yarn-carriers conducting dif-

ferent-colored yarns to the needles, as de-.

scribed, different grades or sizes ol yarn may
be so conducted. L

"E represents the loop-iiolders or “sinkers,”
so-called. They are substantially the same

‘as heretofore in construetion, arrangement,

..nd operation, being pivoted at €* in slotted
frames &5, that are secured one on each side
of the throat A’, wherein the stitches are
There is one sinker for each needle,

said sinker being provided with a hooked

point or finger e’, which is adapted to engage

the loop imnmediately upon its formation by

the needles and to hold down said loop. until

another round of loops is formed, whereupon

the operation is repeated, each sinker likewise
working in its regular order. Each row of
‘sinkers is operated by a sliding-grooved bar
¢, into the giroove ¢° of which extend lugs €’

that project from the sinkers. This groove
is provided with an offset or cam portion e’

therein, which throws the .sinkers into-and
out of engagement with the loops when the

FAS
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bar is reciprocated. A lugorarm ¢° projects

from the cam-frame d’ up between two studs
or shoulders €%, that are formed or secured on
the-top of the slide-bar ¢, so that when the
cam-frames are reciprocated the slide-bars
will be correspondingly actuated thereby.

‘The distance between the studs or shoulders

e® is greater than the width of the arm €% so
that at each réturn-stroke of the cams there
will be a slight interval or lost motion before
the bar et is actuated, the object belng to
properly time the operation of the sinkers.
To insure the opening of the latches ¢* of

8o

9o

the needles when the latter are thrown up by

the cams, I secure on the opposite facesof the
slotted sinker-frames, at a slightly greater

‘angle or incline than the needles, thin metal
plates Q, whose lower edges g’ are beveled
and so disposed that the under sides of the.

latch-heads ¢! will impinge against the same,
and this the latches be positively opened
thereby. By inclining the plates as just de-
soribed the nzedles will be free therefrom
after their hooks have passed the edges ot
the plates. Were it not for this increased
inclination of the plates—thatis, if they were
at the same angle as the needles—if the hook

95

10O

10§

of one. needle should happen to be slightly

larger or coarser than the others it would upon
passing below the plate raise the latter and

thus throw its forward edge out of line with

the lateh-heads. Even though in such case

thd degree of elevation would be or might be

very slight indeed, still if the edge be ever so
slightly above the lower point of the latch-
heads the purpose of the plate will be de-
feated. 'As the needles are thrown upward

‘sucecessively by the knitting-ecams, their hooks
will singly engage the opposed edge of the

plate, the latches will be thrown open thereby,
and the hooks with the open latches will pass
freely under the plate, so that if one hook
shall be coarser than its fellows it will not
interfere with the action of the plate on the
latter. It will be understood that the plate
is elastic or yiolding, for if it were rigid
when a coarse hook-needle struck the edge
thereof the hook would be bent or broken.
Although it is essential that the edge of
plate Q be not above the line of latch-heads,
such edee may, however, be below that line,

and, in fact, in practice I prefer so to make

the latter, for the reason that. the action of

the edge upon the latch-heads. will be more

positive, owing to its yielding contact with

(10
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120

125

130

the needlé-hooks,not only when the parts are



ojecting arin s, By properly 'turn‘ing'the. -

' ond of the strip their cams s*

-~ the adjacent onds.of the 79

4 the strip will thus be forced
springs into the

ames ¢ and.
B B, respecti’ ely, have recess s ab
and would otherwise against the action of the
the 1&tch—heads helow the oTOOVE S’ and hold the needles in place. By
_edge of the plate. The re-turning the arms of the Cams the strips
will be released and the springs-will raige the 75
’ dle or needles -

d, periorce, self-ad)
| os of | Sa1e, whereupon &. ]
ér or oth-
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,_ K10g-pin adapte -
th 5386 with saig notches op Tecesses sneeag. 70 1
_ evice #20 S8ively, substantml,ly_ as ,deseribed . -
balrs of diskg s loosely | - 4. In a knitting-machine Of the clagg re- ]\
Mounted op 4 transverge bar 2 the 1sks of Cited, the combinatmn,,. With the needle-bed, 1
each pair being helq togethert means of spj the needleg therein Contained, apg the eam- L
Yal springg *® and Provided with djacent tame, of the--transverse slide-plate arranged 75 |
__gui'de—.hqpks AL eyarns Y y’/ , @ passed Within gsgig frame ang Carrying the needle- ;
1o from theip respective bobbmsUU’ up through actuatino cams, the longitudmal- slide-pap '!
‘the looped arm ¢, thence through the hooks Provisions Whereby it iq opeératively Cconnect-
A hence down, over the hooks *and between ed with ga; te
the tenaiﬂn-disks, thenee gve; the
endsof the lake- 2

_ Y les, the'eam-regulatm#
| InF AL, the inclipnegd tooth anqg noteh arranged
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8liding rogd 7o andg, tm'nmg-thel tter, will pe. atla,ntially 48 deseribed. o | |
lease itg stud fro ‘the offget M, with the re- 8. The combin&tio’n, ing knittmg-maehine,
sult above Sel forth, Adjacent to the togple. With the Cam-frame, the noteheg slide-plate 95
lever jg 4 bracket , which Carries g vertical heraip e;o'ntained, nd the needle-actpatin
30 Bcrew %, whose function ig to limit op adjust Cams supported Pon said Plate, of the mov-
the downwarg throw of the toggle. X, Fig able toothed bar p ovided with -
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the undep side |

. . 110
| k'ni.tting-machine 0f the class re.
: heIongltudmal slid -bar, ang pro- ‘ Cited, the,combinatwn, With the Cam-frame,
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g studs which tOgage with gaiqd slots, suh ing Cam-frame, the mechanism fop reciproegt-
Stantially ag describeq S Ing the latger, the sliding n-eed]e-eam-;support- 123
3. In g knitming-maehine"of the clags re- | ing Plate ."vithin sa,i,d'fl_ame, the slide-pap
cited,the combination, wit}, then_eedle-;bed,thﬁ and Drovisiong whepeb;g 16 1 Oberatively eon.
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5214 frame ang Carrying the needle-:-wtuating rock-arm Supporting saig block, the - CH- fj0
Cams, the’ lﬂngitudinal slide-bg Provided Shaft the armi of tha
with the edge noteheg o récessas, Provisions
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__ exXtremity of the Iatter
_ the measuriﬂg'dgvieej | K

- Connected with the slide- | ohas ' '
Mais ang adapted to rec ¢ 8ame to |

reciprocate th
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“therein supported, the slide-bar and provis-
lons whereby it is operatively connected with
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"and for permitting it to drop under the ¢ir-
ciumstances stated, the spring £ the toggle-
lever provided with the extension adjacent to
said pinorstud, and the shifter-bar connected
with said toggle-lever and provided with the
shifter-frame, together with the fast and loosge
palleys, substantially as deseribed.

30. Twa knitting-machine, the combination,
with the reciproeating varn-carrvier, of the
take-up lever having its onter arm weighted
and its tnner arm hooked or looped, the ver-
ticaily-movable rod provided with the later-
ally-projecting arm at a point thereon Helow
amd adjacent to said weighted arm and Pro-
vided with a stud or pin at its lower end, the
bearing %, with means for supporting the rod
# and for permitting it to drop under the cir-
cumstances stated, the spring % the toggle-
lever provided with the extension adjacent
to said pin or stud, the shifter-bar conneeted
with said toggle-lever and provided with the
shifter-frame, the set-screw 7 and its Lracket,
substantially as speeified. ,.

sl. In a knitting-machine of the class re-
cited, the combination of the cam-frame, the

slide-plate transversely movable therein and

provided with the inclined face-slots, theslide-
bar bhaving studs which engage with said
slots, the needle-actuating cams mounted
upon theslide-plate, and the spring-controlled
pin adapted to lock the slide-barin positions
of iongitudinal adjustment, substantially as
described.

JZ. In a knitting-machine of the ‘¢lass ro-
cited, the combination of the cam-frauie, the
slide-plate transversely movable therein and
provided with the inclined face-slots, the
notched or recessed slide-bar having studs
which engage with said slots, the needle-act-
uating cams mounted upon the slide-plates,
and the spring-controlled locking-pin dis-
posed within the cam-frame and adapted to
bearagainst the notehed or'recessed edge of
said slide-bar, substantially as described.

33. In a knitting-machine of the class re-s
cited, the combination, with the needle-bed,
the needles therein contained, theé recipro-
cating cam-frame, the needlo-actuating cams

said cams, of the Iaterally-movable end stop
or block, the rock-arm adapted to support

said block, the rock-shaft, tho arm on the ex-

tremity of the latter, the measuring deviee,
sueh as the deseribed cham, with which said
latter arm engages and by which it is acta-
ated, and means, such as the cam and pawl-
and-ratchet mechanism, adapted to operate
said measuring device, together with the op-
posite end stop, as »% substantially as de-
scribed. |

J+. In a knitting-machine of the class re-
cited, the combination, with the needle-bed,
the needles therein contained, the recipro-
cating camn-frame, the needle-actuating cams
therein supported, the slide-bar and Provis-
lons whereby it is operatively connected with

{

( sald canrs, of the fixed end stop, the movable
end stop or Llock provided with the offset
therein, the rock-shaft adapted to support
sald block, the rock-shaft, the arm on the ex-
tremity of the latter, the measuring device,
such as the described chain, with which said
Iatter arm engages and by which it is actu-
ated, and means, such as the eam and pawl- 73
and-ratchet mech..nism, adapted.to operate
said measuring device, substantially as de-
sceribed. I |

35. In-a Kiitting-machine of the class re-
' cited, the combination, with the needle-bed
provided with the open needle-grooves, the
needles therein contained, and the recipro-
cating necdle-actuating eams, of the shaft O,
| the right and left hand serews thereon, the
nuts on said screws, the fingers pivoted on
said nuts and adapted to engage and actuate
the needles, the longitndinally movable and
rotatable studs on said shaft.adapted toactu-
ate said fingers, substantially as deseribed,
means, such as the springs 0%, adapted to re-
turn said fingers to their normal position,

70

30

| ciuteh mechanism, sueh as the deseribed

gear devices, the interposed sliding - sleeve,
the rock-shaft o', conneeted with said sleeve,
the end arm on said rock-shaft, and the pat-
tern-chain, for starting, reversing, or sStop-
ping sald shafl O, substantially as described.

36. In a kuitting-machine of the class re-
cited, the combination, with the needle-bed,
the needles therein contained, and the recip-
rocating needle-actuating cams, of the shaft
O, the right and left hand screws thereon, the
mits on said serews, the fingers pivoted on
sald nuts and adapted to engage and actuate
the needles, the longitudinally movable and
rotatable studson said shaft adapted to actu-
ate said fingers, substantially as deseribed,
means, such as the springs o*, adapted to re-
turn said fingers to their normal position,
cluteh mechanisny, such as the described gear
deviees, the interposed sliding sleeve, the
rock-shaft 0¥, conneected with said sleeve, the
end ‘arm on said rock-shaft, and the pattern-
chain, for starting, reversing, or stopping said
shaft O, substantially as described.

o7. In a knitting-machine of the class re-
cited, the combination, with the needle-beds,
the needles thercin contained, the reciprocat-
ing necdle-actuating canis, and the conneect-
ing-yoke, of the longitudinal guide-bar pro-
vided with the parallel ribs p", the yarn-car-
Lpresempunted on said bar and provided with
Lue ppositely -notched fingers, the rocking
lever pivotally connected with said yoke and
provided with the projecting studs »'® pY, the
arm p% pivoted on said barand provided with
the *" shaped end and with the eam-slot p%,

I1C5
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115
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the  tern-chain provided with the plainand
stu - -d links, and the lever engaging with
sal nks and cam-slot, substantially as de- 130
ser 4, |

¢ 1Ihecombination,ina knitling-machine,
wit  he needle-bed, thelatch-needles therein
con  ned. and the needle-actuating cams. of

oy
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the thin elastic or self-adjusting latch-open-
Ing plate disposed in the path of the needles,
and the frame €3, upon which said plate is

Supported throughout its length, substan-

5 tially as specified. o

3% Ina kKnitting-machine, the combination,
With the cam-frame, the slide-plate therein,
thelongitudinal slide-bar, provisions whereby
sald plate and barare operatively conneeted,
the needle-actuating eams, and the needle-
controlling cam supported upon said plate, of
theslidingsa,fety-cmn mounted upon the cam-
frame belowsaid slide-plate and provided with
- beveled-up projecting endy, substantially as
15 -deseribed, . .

40. The combination, ina knit_ting-machine,
with the nee‘lle-bed, the latch-needles therein
contained, and the needle-actuating cams, of
the latch-opening plate disposed in the path
of the needles and having its working-edgo
lower than the under
gether with the frame ¢’, provided with the
guideways e*, upon which the needle-hooks
{r'e supported, as and for the purpose speci-
25 lied, substantially as described. |

+1. In a knitting-machine, the combination,

10

20

side of the plate; to-
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‘nected with said nats or

B

] i

with the needle-bed, the needles, and the nec-
dle-nctuating cams, of, the shaft; as O, the
right and left hand serews thereon, the nuts -
or followers on said screws, the fingers con- 30
followers, and pro-
visions whereby said fingers are operated to
throw the needles into or out of action, sub-
stantially as deseribed, |
42. In a knitting-machine, the.combination, 33
with the needle-bed provided with open nee-
dle-grooves, the needles having downward
bends -or extensions which project through
said grooves, and the needle-actuating cams, -
of the shaft, as O, the right and left hand
screws thereon, the nuts or followers on said
screws, the fingers connected with said nuts
or followers, and previsions whereby said fin-

40

| gers are operated to throw the needles into

or out of action, substantially as described. 43
In testimony whereof I have hereunto af- -
fixed my signature this 24th day of May, A.

'1). 1889. .
| JOSEPH BENNOR.
Witnesses: | | |
JOHN NOLAN,
vEO0. W. REED.
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ihe lever engaging with said links and arm,
for automatically throwing said rockin glever
into and out of.engagement with the yarn-
carrier, substantially as deseribed, o
- 18, In akaitting-machine, the combination,

with the needle-beds, the needlestherein COouN- |

tained, tle neddle-aciuating cams, and the

yoke conneeting. the same, of _the longitudi-
nal gaide-bar, the yarn-earrier adapted to.

travel thereon, the plate secured to said yoke,
the rocking lever: pivoted on said plate, the
spring-washer, and mechanism, such as the

plain and stadded links, the pivoted arm, and .
the lever engaging with

for'automatically throwing said rockin g lever

into and out of engagemént with:the varn-

- carrier, substantially as desceribed.

20

25

19, In a knitting-achine of the class re-

cited, the combination, with {he needle-beds,
the needles therein contained, and the recip-
rocating needle-actnating cams, of the longi-
tudinal guide-bar, the yarn-carriers adapted
to slide thereon, the piveted rocking lever

adapted to-move in concert with said cams, .

and mechanism, such as the plain and stud-

ded pattern-chain links and the intermediata

lever and pivoted bifurcated arm, for auto-

. matieslly engaging said rocking lever with

30

40
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bo

pis

one yarn-carrier and disengaging it from the

.other yarn-carrier, substantiall v as deseribed.

20, 1In & knitting-machine of the Ciass re-
cited, the combination, with the needle-beds,
the needles therein contained, the reciprocat-

Ing needle-actuating cawms, and the yoke con-

necting the same, of the longitudinal guide-
bar, the yarn-carrier adapted to slide thereon
and provided with the notched finger, the

rocking lever pivotally connected with said

yoke and provided with the projecting studs

pP pY, the pivoted arm provided with the bev-!

eled or inclined inner end and with the cam-

sigt, the pattern-chain provided withthe plain

and stndded links, and the lever engaging
with said links and cam-slot, substantially as
and for the purpose set forth. g |

21, In a knitting-machine of the. class ro--

cited, the combination, with the needle-beds,

‘the needles therein contained, the reciprocat-

ing needle-actuating eams, and the yoke con-

necting the same, of the longitudinal guide-

bar, the yarn-carriers mounted thereon and
provided with the oppositely-notched fingers,
the rocking lever pivotally connected with
sald. yoke and provided with the projecting
studs p' p¥, the arm p's pivoted on said bar

and provided with the V-shaped end and

with the cam-slot p¥%, the pattern-chain pro-
vided with the series of studs p¥and the stud

p®, and the lever engaging with said links and.

cam-slot, substantially as deseribed.
- 22. In a knitting-machine of the class re-
cited, the combination, with the needle-beds,

the: needles therein contained, the recipro-

cating needle-actuating cams, and the con-
necting-yoke, of the longitudinal guide-bar
provided with the »ib ' the yarn-carrier

mountied on said bar and provided with the

said links and arm,
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connected with said yoke and provided with

the projecting studs p** p'® p¥, the arm pB8,
piveted on said bar and provided with the
ter..end and with the -
cam-glot, the pattern-chain provided with the

beveled or.inclined inner.end

plain and studded links, and the lever: ‘en-

gaging with said links and eam-slot, substan-

tially as and for.the purpose set forth.

. 23..In @ knitting-machine of the.class re-

cited, thé combination, with the needle-bed,.
~the latchtneedles therein contained, the nee-

dle-actudting cams.and . their frames, of the

sliding bars actuated by said frames and the.

(.Y

notched ﬁ'ﬁig,er, -the rocking léifep,-pivoi;ally |

A%,
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V-shaped latch-controlling plate. sectired to

sald barg substantially as described, .

24, In 21 knitting-mﬁqhine' of the. clj_a_?_,s_é re-
cited, the combination, with the needle-bed,
the latch-needles there.n contained; the nee-

dle- actuating cams, and their supporting-

frames, of the sliding bars actuated by said

frames, and the V-shaped lateh-controiling

plate provided with the opening + . therein

and secured to said bars, substantially as de-
scribed. e

.25. In a knitting-machine of the class re-
cited, the combination of. the needle- bed,

‘the latch-needles therein contained, the nee-
dle-actunating cams and'their frameg, the sink-

QG
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er-frames, the sinkers therein eontained, the

sliding grooved bars engaging withsaid sink-

ers, and the latch-controller composed of the -

V-shaped plate secured to said sliding bars

ter, substantially.as described . .
26. In a knitting-inachine of the class re-

.cited, the combination, with the needle-bed,
the mneedies therein contained, and the re-
cessed frame or block, as¢’, of the bar oy Sirip

stantially as deseribed.- .

27. In a knitting-machine of ‘the ‘class ro-
cited, the combination, with the meedle-bed,

‘the needles therein contained, and. the re.

cessed frame or block e’ of the bar or 'strig

S 100
aud adapted to move in concert with the lat- -
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S and the end lever cams st 5 thereon, sab-

110

S, the end lever cams s! %, and.the springs s?,

substantially as desceribed. = .y

28. In & knitting-machine, the combination,
with the yarn-carrier, of the take-up lever
through which the yarn passes, the shifter-

(o]

‘bar provided with the toggle-joint and the

belt-shifter frame, the drop-rod. between said
lever and bar, provisions for supporting said

rod and for permitting it to drop and .there-

upon to release the toggle-joint, and means,
such as a spring, for actuatjng said  toggle-
Joint, together with the fast and. loose pul-
leys, substantially as deseribed.

with the reciprocating yarn-carrier, of . the

take-up lever having its outer arm weighted

and its inner arm hooked or looped, the ver-
tically-movable rod provided with the later-

ally-projecting arm at a point thereon bylow

and adjacent to said weighted arm- and pro-
vided with a stud or pin at its lower ond, the

bearing 3 with means for supporting the rod

113
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2J. In aknitting-machine, the com oination,
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