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To all whom it may concern:
Be it known that I, JOHN BYI‘IDLD of

Lowell, in the county of Middlesex and State

of Massachusetts-, have invented cerfalin new
and useful Improvements in Knitting- Ma-
chines, of which the following, taken 1in con-
nection with the accompanying drawings, is &

specification.

ting- machmes in which a series of barbed or

spring needles are arranged and adapted to
be revolved in a circle, and in which mech-

~anism for intermittently throwing into and

20
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out of action yarns of different (301018 is em-

ployed and 18 an 1mprovement upon the in-
ventions described in Letters Patent No.
252,864, granted to me January 31, 1832, and

in another application of mine filed January

16, 1832; and 1t consists in certain novel con-

Structlons, arrangements, and combinations of
devices, which will be readily understood by
reference to the description and drawings, and
to the claims hereinafver given.

- Figure 1 is a plan of a2 machine embodying
my invention as applied to a single needle-

- head, that side of the machine nearest which

30
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“the pattern -wheel 18 mounted being the frout

side of the machine and the end mhere the

driving-pulley 1s the right-hand end of the

machine for the purposes of the description
hereinafter contained. Fig. 2 is a vertical
section on line 1 1 on Fig. 1. I‘w‘ 3 18 a
transverse vertical SthIOIl on llne 2 2 on
Fig. 2, looking toward the left. Fig. 4 is an
elevation of the yarn guiding and controlling
devices, the yarn holding and severing de-

vices, and a portion of the needles and needle

cylinder or head.  Fig. 5 is a front end eleva-

~ tion of the yarn holding, directing, and sever-

40

ing devices. Fig. 6 is a vertical section of
the same on line 3 3 on Figs. 1 and 5. Fig. 7
is a plan of the front p01t10n of the Severlng

devices and the push-blade for carrying the:

loop of yarn between the holding devices.
Fig. 8 18 a plan of the latch-cam for operating

- the movable yarn-severing knife, drawn to an

50

enlarged scale. Iig. 91sa transverse section
of said cam on line 4 4 on Fig. 8. Fig. 10 is
an inverted plan of the pattern-wheel, drawn
to an enlarged scale. Iig. 11 1s a plan of a

- small section of the same, and Fig. 12 1s a

[

i

shown in section.

wheel on a line cutting through the center of

one of the radial rows of pin- “holes. Fig. 13
is an elevation of a portion of the left-hand
ends of the series of cam-bars and the pawls

for moving them, with two of the bars moved

forward. Fig. 14 is a plan of the latch-lever
for holding the yarn guide-lifter-rods in raised
positions. Fig.151 15 an elevation of thelevers
tor depressing the pawl-lifting levers, said le-
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vers and a portion of the patteln plate being

Fig. 16 is a vertical trans-
verse section through “the com-bar- .operating

pawls, and showmn* the relation of the litter- 65

levers thereto. Fig. 17 is an elevation of the
push-back and the work-lifting plate; and
Fig. 18 18 a plan of the cam-bar for 0pelat1ncr
the reversible crank.

A is the table or bed of the machine, sup-
ported upon the legs A’ A', and having mount-
ed in a suitable bearing therein the needle-
head B, provided with the bevel gear-wheel

B’ at its lower end, which engages with and is

operated by a corresponding bevel gear-wheel,
C, on the driving-shaft D,’ mounted in bearings
beneath the table A, in a well-known manner.
The needle-head B has secured thereon a se-

' ries of barbed or spring needles, arranged in

a circle about said head in a ‘well - known
manner. The needle-head B is arranged to
be revolved about the vertical shaft or stud
E, set in a fixed position in the stand I¥, and
1)10V1ded at its upper end with a collar” or
ﬂ(mcre, a, to which are secured the stands ¢
and «*, which carry the journals, upon which
are mounted the ‘*landing-wheel’” I and the
‘“ knocking-over wheel’’ G in a well-known

manner.
H is the ‘‘stitch-wheel,”” 1 the “leldmg-

wheel,”? J the *‘presser- wheel 7 and K the
| clemlnﬂ‘ wheel, all arranged around the outb-

side of the cireular series of needles and

adapted to.co-operate .therewith in a well-
known manner.

Listhe “ push-back,”” of or dma,ry coust1 ue-

75

30

g0

99

tion, adjustably mounted upon the post L/ in

a well known manner.

. Two, three, four, or more bars, b 0" b* b°, ac-
cording to the number of colors of yarn to be

IGC

used, are arranged in suitable bearings.b* 0°,ab

-the rear of the bed A, each of said bars hav-
‘1ng secured thereto 01 formed .thereon a cam

-Vertwal section through a 1)01131011 of said i or wedﬂe, ¢, which, when said bar is moved
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~ toward the right-hand end of the machine,acts | consequently the direction in which the wheel
- upon and raises one of the vertical rods d, &/,

&% and ¢, mounted in bearings formed in the

shelves d* and ¢ on the stand M. The bars b

b b* VP are alsoeach provided with ashoulder,
¢, ab or near its front end, with which one of

the pawls /' /' f* f° is arranged to engage to

- Inove sald bar forward or toward the right-

20

tion, and that either of the bars b 0’ 2> 0* that
‘has been moved to the right shall be moved
to the left again by the movement of said bar |

: 25 :
g to the left, caused by the engagement of the

- hand end of the machine at certain prede-
IO

termined intervals, which are controlled or
regulated by the pattern-wheel, as will be

“hereinafter deseribed.  Another bar, ¢, 18
‘mounted in the same manner by theside of the
“bars 00" 0 1F, and hassecured to its right-hand
‘end the arm or plate ¢/, which projects trans-
versely therefrom and over the ends of the
‘bars b 0" U* " in a position to be acted upon
by either of the pins % set in the upper sides

of the barbs b 4 0* I, in such a manner that
the bar ¢ shall be moved toward the right-
hand end of the machine whenever either of
the bars 0, ', 0% or b* is moved in that diree-

- hook-pawl ¢° with the notech or shoulder g7,

40
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formed in the upper edge of the bar g,at or near
1ts left-hand end, as shown in Fig. 13. The
30
.- slde upon acommon pivot, 2, set in the forked
- movable end of the lever N, mounted upon |
~~ the rear end of the rocker-shaft N’, which in-
~ turn is mounted in the bearings N* N* and to
35

pawls f, ', f% % and ¢* are mounted side by

which an oscillating or rocking motion is im-
parted by the driving-shaft D, through the
medium of the lever O, firmly secured to the
shalt N', the crank I, mounted on the shaft D,
and the link or connecting-rod O, connected
to sald crank and lever by ball-and-socket or
universal joints, as shown. The crank P is
mounted loosely upon the shaft D, and con-
nected by the straps or stays P’ P’ to the collar
% alsomounted loosely on said shaft. Thehub
of the crank PP has formed therein a radial
groove or notch,which engages with the side of
the pin,setintheshaft D, to compel theshaft D
and crank I’to move in unison with each other,
sald crank being held in engagement with the
pin ¢ by means of the spiral spring Q, sur-
rounding the shaft D between the collar P
and the pin ¢, the object of which will be
hereinatter described. The rock-shaft N’ has
loosely mounted thereon, so as to revolve
therewith and be moved endwise thereon, the
cam N in the form of a segment of a eylin-
der, the path of which acts upon a pin set in
the outer or movable end of the lever N*, piv-
oted to the axis of the pattern-wheel S, to vi-
brate sald lever about the axis of the wheel
S and Impart an intermittent step-by-step re-
volving movement to the wheel S about its
axis in elther direction through the medium

~of the double-armed pawl j, which is pivoted

to the lever N¥ and engages with the teeth

~ cut 1n the periphery of said wheel S8, as shown

S will berevolved, is determined by the spring-

arm 7', according as to whether said arm is
placed in . one or the other of the two outer
detent-notches 1n the rib j% extending trans-
versely across the upper side of the lever N, |
and 1f 16 is desired to stop the motion of the
wheel S the arm 4718 placed in the central de- -
tent-noteh in said rib, yyhen both ends of the
pawl 7 will be disengaged from the teeth in
the periphery of the wheel S. This arrange-

ment and mode of eontrolling the position of
the pawl jisthe same as described in my prior
application now vpendine before the Patent
Ofiice.

a fixed guide caused the axis of

machine as salal wheel was revolved about its

In my sald prior and pending appli-
cation is shown and deseribed a pattern-wheel
provided upon its under side with o single
sceroll-cam path or groove, which by engage-
-ment wit!
said wheel to be moved transversely of the

30

axis, and upon its upper side with a series of -

-holes arranged in the form of a scroll corre- G

sponding to the scroll-path in its under side,

In certain of which holes were placed round-

~ended pins, which projected above the sur-
face of the wheel and acted as cams to lift a
lever, thereby causing a movementof the yarn-
guide-operating cam-wheel about its axis to
“throw outb of action one yarn and into action -
~another yarn. In said prior application the

pins 1n. the scroll-wheel simply determined

~the number of courses of a color that was to
“be knit, or the time of changing colors, while
the cam-wheels, acting directly uponthe yarn-

guides, determined the order in which the

colors should be lknit.

By making the cam-wheel which acted upon
the yarn-guides of sufficient diameter to con-
tain the requisite number of cams to make the
necessary changes required in a pair of stoek-
ings, most any pattern or arrangement of
stripes could be knit; or with a smaller cam-

~wheel, adapted {o contain the necessary cams

for the changes of asingle stocking, any design
or arrangement of stripes that was symmetri-
cal, or, in other words, which commenced and
ended with the same color and width of stripe,
and in which the corresponding stripes,
counting from the top and the bottom, were
alikein colorand width, could beknit. XEither
of these arrangements, however, involved con-
siderable expense in thelarge number of mov-
able or changeabie cams required in designs
confaining a large number of stripes, and to
overcome this objection I conceived the idea
of having the scroll-wheel not only determine
the time of changing the colors, but also deter-
mine which color should be thrown into ac-
tion; and to accomplish this I form in theun-
aer side of the wheel 8 two seroll-paths, p and
p’, parallel with each other, and unon the up-
per surface of said wheel I mark two corre-

sponding scroils, and drill within the lines of

each of said scrolls two, three, four, or more
series of holes, according to the number of col-

in Iig. 1. The position of the pawl j, and ! ors the machine is designed to use, there be-

103

110

I120

125

120




wn

311173 D 3

1ng as many holes in each of sald series as there

are teeth in the perlphery of said wheel.
In the machine shown in the drawings the

-'pd;ttern wheel S 1s pr 0V1ded with two SL'[S of
four-scroll series of -holes, ¢/,

four Lars, b 0" b*
b, %LI]d four yarn guiding and changing levers,
s, §, & and §’. If four colors of yarn are to
be used pins /7% are placed in certain of the

-~ holes  in each of the eight series, according

19

20

to the arrangement of colors desxred said pins

being removed and arranged in a dlffuem: Or-
der when 1t is desired to Lh&l]ﬁe the design.
The pawls f f’ f* f* are held in “elevated posi-

tions, with their free ends above theshoulders

¢ on the bars b, ¥, 1%, and °, by the levers [,
U, I, and &, respectwely, until said levers 7, 7,
Z’"” and P are depressed by the levers m, m', m?

and m’ , respectively. The levers{, 7, I dnd
I’ are pwoted to the stand T at one end by a

common pivot, and. are made of different

length, and are provided at their free ends

25
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wheel, and terminating

with upwardly pm]e(,tmrr

1, U, I% or Z* that are not depressed.

portions, upon
which the pawls f /7 7* /%, respectively, rest,
said upwardly-projecting portions being of
sufficient height to permit a single pm\l to

drop soasto engage with the shoulderse with-

out coming in cantact with either of the levers
| The le-
%618 Z Z" i, 'and P are held up by the springs
n, W, Emd n’, lespeetlvely, until the; are
deplessed by the levers m, m/, m, and m®, re-
slt)ectlve]y, 0perated by the plmj The levers

m, m’, m°, and m® are mounted upon a common |

axis near the middle of their lengths in posi-
tions at right.angles to the levers L, U, I, and
’, and are each provided at one end with a
downwardly projecting teat or point, 0, which
fits into a recess formed in the upper edn'e of
one of the levers 7, 7, I’, or &, as shou n in Fi ig.
15.  These levers m, m’, m* and m® are also
provlded at their 0pp081te ends with down-
wardly-projecting toes o', the two opposite
sides of which are lnclmed in such a manner
that the round-ended pins j° %, set in the scroll-

wheel, may pass easily under the same and vi-

brate said lever, whether said wheel is being
rotated in one dlrectlon or the other. The
ax1s of thescroll-wheel Sis mounted in a bear-
ing in the biock or carriage S, which is fitted
to slide 1n the transverse slot S* formed in the
bed A as 1t is impelled tfhereto by the travel-
ing of the scroll-paths p or p" past the station-
ary pin p° as shown in IFig. 3. Two springs,
U and U/, are secured to the bed A by oneend,

while the other end projects into the slot S
one near each end thereof—in positions to be
struck by the carriage § as it approaches the
ends of the slot 8% as shown in Fig. 3. The
scroll-paths p and p”are formed by downward-
ly-projecting ribs formed upon the underside
of the wheel S, said ribs commencing at one
end some httle distance from the center of the
at the other end near
the periphery of said wheel as shown in Fig.

10.

drawings, with the pin p* in the posnmn 11-
:dmated in Fig: 10, and the spring-arm j' is in

pin p’ to the path p'.
‘the wheel S in the dileetion indicated by the

If the: wheel S is Set asS shown in. the

the position shown in Fig. 1, and the machine
be set in motion, the wheel S will be rotated
in the direction indicated by the arrow ¢, and
by the action of the pin p* upon the path p

the wheel 5 will be moved bodily toward the

rear of the machine till the point ¢’ reaches
the pin p* when the reaction of the spring U,
which has been compressed or sprung by the
rearward movement of the carriage S, moves
said wheel S bodily toward the front of the
machine a distance sufficient to transfer the
During the rotation of

arrow ¢ all of the pins 5° set in the four-seroll
series’ of holes formed between the lines » 4’
on the upper face of the wheel S will have
passed under the inner ends of the levers m,
m/, m’, and m’, thereby operating the mechan-
1sm for throwmﬂ into and out of action the dif-

70
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ferent-colored yarns and making the necessary
changes to complete a design fm asingle stock-

ing. It will be evident upon careful examina-
tion that if the motion of the seroll-wheel were
reversed without tmnsfefring the pin »* from

‘the scroll-path p to the path p’, the same pinﬂ*
7°that h‘we Just passed under the leversm, m’,
Cme, and m® will again pass beneathsaid levers |

but in the reverse order; and it will also be
obvious that the passage of any given pin be-
neath said levers will cause the necessary
movements of parts to throw into action the
same colored yarns without regard to the di-
rection in which the wheel S is moving. If,
now, the last pin which passed beneabh and
opemted one of the levers m, m', m*, or m®
cansed the throwing into action of a, red yarn,

and out of action a Dlue yarn, and the motion

of the wheel S were reversed by moving the

QO

935
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105

Spring-arm j 80 as to cause the opp031te end

of the pawl j to engage with said wheel while
sald red yarn was bemﬂ‘ knitted into the work,
the red yarn would eontmue to be knitted into
the work until the plnj whlch last passed
under a lever m, m/,
beneath the Same level and caused the Same
movements of the yarn-guide-operating mech-
anism which threw into action the red yarn
and out of action the blue yarn; but as the red
yarn 18 already in action, no chfmﬂ'e of yarns
would be produced antil the second pin- 4°
passes beneath 1ts lever, when the blue yarn
would be thrown into. detmn 1f, however,
the stripe which preceded the bluein kmtbmo
the first stocking was a greater or less width
than the blue Stl]pe? the blue stripe in the
second stocking would be of the same width
as sald other stripe, so that the two stock-
ings would be of essentially different de-
signs ; hence the necessity for the use of the

”double scroll-path and the double sets of pins
J°. 'When the wheel S has been moved by the
' spring U so as to tl.;msfu the pin p* from the

path p to the path p’, the opembm moves the
spring-arm j’ to the detent-notch in the oppo-
site end of the rib 52, thereby dlsengaﬂ*mfr from
the wheelSthe end of the pawl 4 that ha,,._ been
acting thereon, and causing its opposite end to

11O

or .’ again passed
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engage with the teeth of said wheel and rotate
1t In the opposite direction.

In the four-scroll series of holes formed in
the upper surface of the wheel S between the
scroll-lines " and 7° are arranged a series of
pins j° corresponding in number to the series
set between the linesr and ', but so arranged
that the pin between the lines#” and »* and in
the same radial row of holes with the pin be-
tween the lines » and +" which when it passed
under its lever caused the red color to be
thrown into action and the blue color oub of
action shall cause the red yarn to be thrown
out of action and the blue yarn into action,
and so through the entire design. When the
wheel S has been moved toward the front of
the machine and compressed the spring U’till
the pin p* reaches the point ¢% Fig. 11, the
tension of the spring U’ will move the car-
riage S and the wheel S toward the rear of the
machine a distance equal to the distance be-
tween the centers of the two p&ralld paths p
and p, thus transferring the pin p* from the
path p’ to the path p again, when the opera-
tion may be repeated at w11]

In order to adapt the machineto knit stoclk-

ings of various lengths, or to vary the length
of tube to each cluster or design of stripes, [
make one or more short sections of one or both
of the scroll-ribs which form the sides of the
paths p and p’ removable, as indicated at p* p?,
Fig. 10, so that by detaching said sections the
transfers of the pin p* from one path to the
other will take plaw at those points mste adl
of at the points ¢’ and ¢%, said sections p* being
secured 1n position, when desired, by screws,
as shown, or 1n any other convenient manner.
. YV 1s a thin metal arm, secured at one end
to the carriage S so as to travel therewith,
and having its outer end forked and arranged
to receive between the arms of the fork the
cam N°® in such a manner that the movements
of the carriage S’ transversely of the bed A
will be transmitted to the cam N°® substan-
tially as described in my prior pending appli-
cation. Four yarn-guiding levers, s, §', 8%, and
s’, are pivoted at s* to the upper end of the
stand M, and at their rear ends to the pendent

“rods d, d, d*, and d’, and are each provided

532
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-~ d, &, and & being

at their mner ends with an eye, through which
the yarn 1s passed in ifs passage from the bob-
bin (not shown) to the needles.
rods d, d', d*, and & has fitted thereon a spiral
spring, so arranged as to tend to force said
rods downward, and thus raise the inner ends
of the yarn-guiding levers s, §, s°,and s’ above

the needles to throw the yvarns out of action

with the needies. The rods d, d, d°, and dg
each has formed therein a detent - notch, s

with which the latch §°, pivoted at s to the
shelfl d* of the stand M, engages when said rod
is raised by the came, said lateh bein o pressed
into said notch by the spring ¢, said rods d,
flatted or cut away above
sald noteh, asshown at ¢, Fig. 4, so that those
rods which are not raised shall not prevent
the engagement of the latch s with the notch

Hach of the !

!

s* of the rod thatis raised so as to lock it and
bold it in said raised position until it is de-
sired to throw the yarn carried by its yarn-
guide out of action. A short lever, ¢? is piv-
oted at or near the middle of its length to the
shelf d* 1n a vertical position, with its upper
end 1n contact with the inner edge of the latch

$°, and its lower end projecting below the shelf

d*, asshown in Figs. 2 and 4. The bar ¢ has
adjustably secured to its upper edge by the
screw ¢ the stand ¢°, in aslotin theright-hand

end of which, Fig. 13, is pivoted the toe ¢’,

held in an upright position by the spring ¢,
pressing sald toe against the left-hand end of

‘said slot, in which position the end of sald toe

will, when the bar ¢ is moved to the right,
Strlhe the lower end of the lever ¢ pwoted
in a slot in the shelf d*, and move it about its
fulerum a sufficient dlsbanae to disengage the
Jateh §° from the notch s', in which every rod
d,d, d’, or d’may have been previously raised,
and thus permit sald rod to be forced down-
ward by itsspring. The toe g’ may be moved
into an inclined position by turning the but-
ton ¢° into a position parallel to the rod g
wihen it 18 desired for any reason to prevent
the lever¢’ from being operated thereby. The
bar ¢ also has. fldjusl:.mbly secured to 1ts frong
side the cam - plate W. provided with hixed
rib A/, arranged obliquely to the side of said
bar, and wf’.bli‘t;l’le pivoted gates 2* and A’ all
constructed and arranged as shown in detail

' in Figs., 8 and 9.

X 18 a stand upon which are mounted the
yarn severing and holding devices, as follows:
To the iuner end of said stand X is secured
in a fixed position the hoolx.-shaped steel plate
{, having a cutting-edge from ¢’ to * to co-op-
erate with the end of the cutter-blade °, se-
cured to or forming a part of the bar Y, which
1s fitted to slide endwise In bearings in the
stand X, and provided af its rear end with
the stud ¢*, which carries the anti-friction roll
°, with which the vertical face of the rib A
acts to move said bar toward the rear of the
machine, and extend the spring Y’, the reac-
tion of which causes said bar Y and the cut-
ting-blade # to be suddenly moved inward

when the bar ¢ has been moved to the right
has

till the corner #* of the fixed block #°
passed the roll . A clamping-jaw, u, 1S piv-
oted between ears on the inner end of the cap
X" of the stand X, the movable end of which
rests upon and 18 pressed by the spring « to
the upper surface of the stationary cutting-
blade 7 as a means of holding the end of the
severed yarn preparatory to its being again
thrown into action. I'he cutter-bar Y has se-

- cured to its inner end the push-blade ¢, which

is bent downward so as to rest upon or be in
close proximity to the upper surface of the
cutter-blade #’,said push-blade extending some
distance beyond the cutting end of said cut-
ter-blade ¢°, as clearly shown in Fig. 6. The

forward end of the push-blade #° is made thin,
but rounded so as not to cut the yarn when it
comes In contact therewith, but instead push
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the yarn doubled over its edge between the |
upper surface of the fixed cutter ¢ and the end
of the spring-pressed c]amp

Zi 18 a lever pivoted at «” to the upper sur-

face of the cap X’ of the stand X, and having
formed therein the cam-shaped f:.lotu in which
works the pin«*, set in the bar Y, for the par-

. pose of 11]:113&113111@ thereto a mbmtory motion

LO

15

about its pivot, the cap X’ having formed

therein a longitudinal slot w, for the passage

and travel of the pin as shown in Fig. 6.

The inner end of the lever Z has formed there |

on or secured thereto the wire v, bent at right
angles, or nearly so, to the length of said Te-
ver, and having a portion of its end bent

backward tow"ud the fulecrum end of said

lever, as shown in Fig. 1, the object of said

' wire hook being to insure ‘the proper placing

20

25

30

39

40

45

50

60

65

of the yarn thrown out of action in the proper

position to be carried by the push-blade i° be-
tween the holding-surfaces, and to be severed

-by the advance of the movable cutter-blade

The push-back Li has secured thereon the
plate v, which rises above and projects out-
ward over the needles for the purpose of pre-
venting the wire hook v from getting caught
in the needles. The push-back also has se-

cured thereto the wire guard ¢*, which rises

above and extends outward over the needles
and through an eye in the guard-plate w, and
has its other end secured to the cap X’ of the
stand X, the object of said wire guard »* being
to insure the proper engaﬂ*ement of the yarns
with the needles when the yarn-guides are
thrown downward to throw the yarnsinto ac-

tion.

7' is a curved shoe or w 011&: -directing plate
secured in position within the circle of nee-

dles, with its outer edge in close proximity

thereto, by the same bolt that secures the stand
that carrles the landing-wheel, the upper sur-

face of said shoe being curved upward and
parallel with and a short distance below the

under surface of the push-back, as shown in

Fig.-17, for the purpose of starting the work
upward on the needles before it reaches the
landing-wheel, said plate being placed so
close to the needles that the work cannot pass
between 1ts edge and the needles, and hence

it must rise on the needles to the ezxtenb that
sald plate is curved upward.

The operation of my invention is as follows:

The several parts being in the position shown

in the drawings, and thq yarn carried by the
yarn-guiding lever s being in action with the
needles, if power be applied to theshaft D to
revolve 1t the yarn in action will continue to
be knit into the work till a pin in the scroll-
wheel S passes beneath one of the levers m/,
m?, or m’—say m’'~—thereby raising its inner

end and depressing the lever 7, and allowing
the pawl //'to drop onto the bar b’ in position
to engage with the shoulder ¢ on said bar as
sald pawl 1s moved toward the right, which
causes the bar 5" to be moved toward the ri ight,
carrying with it, by the action of the pin6°in
its right-hand end upon the plate ¢, the bar |

. The movement of the bar &' to the right
carries the cam ¢, secured thereon, beneath
the rod d’ and moves it upward, thereby com-

pressing the spring thereon and throwing the
front end of the yarn-guide s downward to

throw the yarn ecarried thereby, which, for
convenlence, we will say is blue, into action
with the needles, and at the same time by the

forward movement of the bargthetoe¢®comes

1n contact with the lower end of the lever ¢’
and vibrates it sufficiently to move the latch

$* from engagement with the notch in the rod

d when said rod d will be suddenly thrown
downward by the tension of the spiral spring
surrounding it, causing the yarn-guide s to be
thrown upward to throw its yarn, which we
will say is red, out of action with the needles,
and drawing it into a position between the wire
hook v and the severing and holding devices.
When the bar ¢ has moved toward the right

till the corner 4* of block 7’ on the cam-plate

W has passed the roll #, the reaction of the

spring Y’ causes the bar Y and the cutter-

blade ¢’ and the push-blade #° to be suddenly
moved inward, the first result of which is a
movement of the wire hook v to the right,
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carrying with it the red yarn just thrown out '

of action and placing it in a position between
the cutting-edge of the cutter-blade ¢ and the

front ends of the push-blade ¢ and the mov-

able cutter-blade #,- when the push-blade 7,
coming in contact with the yarn, doubles it
around its edge and forces it between the
upper surface of the stationary cutter-blade
{ and the end of the clamping-jaw %, and a
continued advance of the bar Y causes the

“cutter-blades £ and £® to sever the yarn beneath

the push- blade *.  Whenthetoe g *has passed
the lever ¢, the tension of the spring ¢’ causes
the latch §° to engage with the notch s* in the
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rod d', to hold said rod in its elevated posi- |

tion until it becomes necessary to throw out
of actionthe blue yarn carried thereby. When

the lever N is vibrated towaxrd theleft, carry-

ing with it the pawls f, f/, f% f° and ¢* the

pawl ¢® engages with the noteh or shoulder ¢°-
in the bar g, and moves said bar toward the

left, said bar carrying with it the bar I’ by
virtue of the plate ¢ acting upon the pin b°
set in said bar §’, thereby removing the cam
¢ from beneath the rod d, so that :it may be
thrown down, when the latch ¢ agaln
tripped by the next forward movement of the

bar g. The movement of the cam-plate W

toward the left causes the movable cutter-blade

-and the push-blade to be -moved toward the

rear by the action of the vertical face of the
oblique rib 2" upon the roll #*, preparatory to
severing and clamping the next yvarn thrown
out of action.
are vibrated to the right and left at each revo-
lution of the driving-shaft D; but no effect is
produced thereby unless one of the levers {, 7,
!, orl’ 1s depl essed, 8o as to permit one of the

-pzmlsf 1’ 1% or f“" to engage with its b&r b,

b, b*, and b,
The operationsabove deseribed are repeated

The pawls £, f/, £% % and ¢*
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every time that a 9111 J° passes beneath one | |
by Letters Patent of the United States, 18—
1. Thecombination, with two or more yarn- -

of the levers m, m/, m% or m’, the color of the

. yvarn -to be thlown mto ‘wtmn benw de-

10

- of both stockings may be made from the same:
section of the tube in a well-known manner,
has been herembefmedescr1bed and need 1’1013'

. - I5

W’?h@@l S, and thereby reversing
‘the stripes, 80 as to knit a
from which two stockings may-
dividing a portion of it longitudinally and

‘termined by the particular lever m, m/, m or

m’ beneath which the pin passes. |
The operation of reversing the motion of the

| SthiO'

transversely in such a manner. that the feet

be 1*epeatud here.. .

The joining of the yar ns ‘when the colors are
slight break in

changed necess&mly makes a

~ the edfre of each stripe, and 1t1s desirable tlmt

20

sald Jomts should all be at the back of the leg

but 1n order to accomplish this in the case ot-
-m‘thmw the feet of two stockingsfrom thesame

o s_ectmn of the tube divided _]onmtudlmlly 1t

25
- the crank ¥, The operator having moved the
bar Z back to its former position, the radial
groove in the hub of the crank I? will engage’

10

43

lknit.

18 necessary that the crank P should be turned
upon the shaft D one-half a revolution dur-
ing the time that each foot-section i1s being
Thismay be done without stopping the
- machine by the operator simply pulling the.
~bar 7 toward the front of the machine, to re-
~lease the crank I” from engagement with the |
- Ppin ¢,s8aid bar Z° being 1)1‘0\71(18(1 with a curved
. or Cam -shaped surface, , which acts upon the
~coilar P* to move it _fmd the ecrank P along
. the shait D toward the left t1ll the crank 'iS |
disengaged from the pin ¢, when the shalt D

will make a half-revolution without moving

with the pin ¢ again when theshaft D and the
needle-head have made a half-revolution each,
thus transferring the joints to the opposite
side of the tube bemﬂ knit.

The machine shown and described contains
but one needle-head; but two or more needle-
heads may be arranged upon the same bed,
and all be operated in unison, using only one

scroll-pattern wheel and one set of bars rr

4 7 and g, by simply extending the said
bews and the machine - bed to the desired

52 length, mounting the needle-heads in proper
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positions in said bed, and properly gearing
them to the main shaift,duplicating the stands
M and X and the parts mounted thereon—the
cam-plates W, the cams ¢, and the toe ¢*—for
each needle- heﬂd
the button ¢® may be dispensed with, said but-
ton only being necessary when two Or nmore
heads are mounted upon one bed and 16 is
desired to have one of said heads remain in-
operative while the others are in operation.

Instead of using the pivoted clamp v and
the spring «’ to press thereon, the spring «'
may be made of sufficient length to reach and
bear upon the cutter-blade ¢ in place of the

clamp u, which latbier may then be dispensed
with.

the order of |
© of a tube
be made by

i bars,

1§53 only one head 1s used,
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- What I claim as new, and desire:to secure

guiding levers a dmjted to carry yarns of dif-

| ferent colors, of {wo or more . reciprocating
ecam-bars, mechanism connecting said eam- .
bars with said yarn-guides, a pfltteln -wheel |

for controlling the movements of said eam-

bars, and mechanism connecting said pattern-
wheel with said cam-bars, Substantnlly as and |

fm the purposes described. R
The combination, with two or moreyarn-

'f‘fmdmﬂ levers and V‘Ll n severing and holding

devwes of two or more reciprocating cam-
mechanism connecting said cam-bars
with said varn-guides, a. Single reciprocating
cam-bar for operating the yarn severing and

holding deviees, and mechanism connecting
said cam-bars with the pattern-wheel, sub-
stantially as and for the purposes described.
- 9. The combination of a plurality of cam-
bars, b, 4, b°, or &, provided with the shoul-
ders ¢ and pins 6° 0°, the cam-bar ¢, provided
with the shoulder ¢’ and the arm or plate ¢/,

a plurality of pawls, 7, /', /% or f*, the hook:

pawl g5, and mechanism for intermittently
moving satd pawls endwise, subsmntnlly as
and for the purposes deseribed. .
4. The combination, with two or more yfu‘n-
ouiding levers adapted to carry varns of dif-

ferent colors, ot a plarality of pendent rods,
S' Sf' 2 ' {l,{'}‘d SH
pmvnled with a detent-notceh, g%, the latch-le-
ver &, arranged to engage with each of said
detent-notches s* when caid rods are ratsed to

hold said rods 1n said elevated  positions,
aising said rods, and mechan-

mechanism for 1
i1sm for tripping sald latceh to release the rods,
Subst-antial] y as described.
The emnbilmtion of a plurality of yarn-

mdmﬂ levers, d, d, d“’, or d’, of a plurality of
pendcnt rods, s, §, §°, or 5”’ the latch-lever &
the spring ¢, the lever , the bar g, hmvmﬂ
mounted thiereon thetoe «7" a plarality of bals,
b, O, 0°, or O°, each carryving a cam or wedge,
C, _zmd mechanism for intermittently moving
the bars b, b, 0%, ', and g endwise, substan-
tially as described.

6. The pattern-wheel B, provided upon its
under ¢ide with the double scroll-paths p and
', and ‘having formed in its upper side four
or more scroll series of pin-hnles arranged 1in
two sets,
scroll-paths in its under side, substantially as
and for the purpose described.

7. The wheel B, provided with the two par-
allel scroll-paths p and »" in its under side,
and having one or more sections of the walls
of said paths removable, substantially as and
for the purpose described.

8. The pattern-wheel 8, provided with the

two parallel scroll-paths p and p’, and the two

sets of two or more scroll series of pin-holes,
the sliding carriage &', and means for moving
sald wheel, in combination with the fixed pin

t p?, and the springs U and U/, all arranged and

connected ther eto, and each

HU{
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each corresponding to one of the
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adapted to operate substantially as and for
the purposes described. |

9. The combination of two. or more yarn-
cuiding levers, two or more reciprocating
cam-bars, meechanism  connecting sald cam-

‘bars with said yarn-guiding levers, two or

more pawlsarranged to engage with and move
said bars, mechanism for reciprocating said
pawls, two or more levers, and two or more

springs engaging with said levers, and adapt-

ed to hold said pawls above the point of en-
gagement with said cam-bars, two or more
other levers arranged to bear one upon each
of the first-named levers to depress them, a
pattern-wheel provided with two sets of two

or more scroll series of holes; two sets of pat-.

tern-determining pins set therein, and mech-
anism for intermittently rotating said wheel
and moving its axis, substantially as and for
the purposes described. |

10. The combination, with two or more

yarn-guiding levers and yarn severing and.

holding devices, of two or more reciprocating
cam-bars, mechanism connecting said cam-
bars with said yarn-guiding levers, a single
cam-bar for operating the yarn severing and
holding devices, threeor more pawls arranged

to engage with and move said cam-bars, mech-

anism for reciprocating said pawls, two or
more Jevers arranged and adapted to hold the
pawls for operating the yarn-guide-operating
cam-bars above the points of engagement with
said bars, two or more springs for raising said
levers, two or more other levers arranged to
bear one upon each of said first-named levers

to depress them, a wheel provided with two

sets of two or more scroll series of holes, two
sets of pattern-determining pins set therein,
mechanism for intermittently rotating said
wheel in either direction, and mechanism for
moving the axis around which said wheel re-
volves, substantially as and for the purposes
described. | -

11. The combination of the shaft D, having

set therein the fixed pin 4, the crank P, hav-

ing a radial groove formed in the inner face

50

of its hub, and the collar I, secured thereto
or formed in one piece therewith, the spring
Q, and the reciprocating cam-bar Z°, all ar-
ranged and adapted to operate substantially
as and for the purpose described.

12. The combination of two or more yarn-

guiding levers, yarn -severing mechanism,

varn - holding devices, two or more recipro-

cating cam - bars, mechanism for connecting
said cam-bars with the yarn-guides, and a sin-
ole cam-bar for operating the yarn severing
and holding devices, and an arm or shoulder
formed upon or secured to said single bar,
and arranged and adapted to engage with or
be acted upon by each of the first - named

cam-bars to move them in one direction or to

move it in the opposite direction, substan-
tially as and for the purposes described.

13. The combination of the reciprocating
bar ¢, the cam-plate W, provided with the
fixed oblique rib #’; and spring-actuated piv-
oted gate A% the bar Y, provided with the cut-
ter-blade #*, and the roll £, and the fixed hook-
shaped cutter-blade ¢, all arranged and adapt-
ed to operate substantially as deseribed.

14. The reciprocating bar Y, having se-
cured thereto the cutter-blade ?, and the push-

blade ¢, in combination with the fixed hook-.

shaped cutter-blade ¢, and the spring-pressed
clamping-jaw u, all arranged and adapted to
operate substantially as and for the purposes
described. - g

15. The combination of the reciprocating
bar Y, carrying the cutter-blate ¢, the sta-
tionary hook-shaped cutter ¢, the pivoted le-
ver Z, provided with the cam-slot «°, the pin
w!, and the wire hook v, attached to the mova-
ble end of said lever Z, and arranged and
adapted to be moved at right angles, or nearly
so, to the movement of the bar Y, substan-
tially as described.

16. The combination of the bar X, carrying

the cutter-blade ¢, means for reciprocating
said bar, the pivoted lever Z, provided with
the cam-slot «*, the pin «*, the wire hook v,at-
tached to the movable end of said lever Z, the
push-back L, and the plate v, secured to said
push-back and projecting over the needles,
substantially as and for the purposes de-
seribed.

In testimony whereof I have signed my
names to this specification, in the presence of

two subseribing witnesses, on this 28th day

of April, A. D. 1835.
I JOHN BYFIELD.
Yitnesses: |

N. C. LOMBARD,

W. E. LOMBARD.
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