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UNITED STATES

PATENT OFFICE.

MOSES MARSHALL, OF LOWELL,

‘MASSACHUSETTS.

IMPROVEMENT IN KNITTING-MACHINES.

Spe(}lﬁtﬂi ion furmmrr part of Letters Patent No. 180 200, dated July 2._), 1876 ; application. filed
January 27, 18‘?’6

£

To all whom it ma Y CONCErn :

Be it known that I, MOSES MAR&HALL of
Lowell, in the county ot Middlesex and Smte
of Massaohquttq have invented certain Im-
provements in Kuitting - Machines, ot which
the following 1s a specification:

My invention counsists 1n various improve-
ments in that class of circular-knitting ma-
chifies which contain both vertical and hori-
zontal needles for the production of ribbed
fabrics. Certain of the features are also ap-
plicable to the machines having vertical nee-
dles only, for the production of plain fabrics;
but as they are considered of secondary im-
portance, 1 have in the accompanying draw-
ings shown a machine of the first-mentioned
class, constructed to lay two threads into the
tabrie at each revolution, and 1n the following
description I will confine myself thereto.

"My first 1mprovement counsists in the em-

ployment of a suspending-rod, serving to sus-

“tain the dial-plate, in w uu,h the horizontal

needles are mounted to hold the same from
tarning, and also to adjust 1t with its needles

vertically, the object of this arrangement be-
ing to provide for the ready and accurate ad-
justment of the dial, to render the machine
simple and compact, and to dispense with
certain devices hitherto used for holding the
dial-plate, which were ohjectionable on account
of their producing au injurious strain and frie-
tion upon the tabrie dllllll“ 1ts passage down
through the machine.

My bELOl](l LHnprovement COIISIbtb in mount-
ing the horizontal needle-cams, the bobbin-
cn'rrier, and the take-up devices on a sleeve

surrounding the above-mentioned suspending-.

rod, and . rotated by the action of the machine,
so0 that the yarn may be fed to the machine
from two or more points at once from separate
bobbins, and the take-up operated automati-

cally, and maintained in its proper relation to
the other parts.

The third improvement consists in the pe-

culiar coustruction and arrangement of a take-
up device, containing a pivoted Hly by which
the devi ICL 15 Ol}el a,ted whenever-the motion of
“the machine is reversed, but at no other time,
the object being to take up automatically the
slack wlich occeurs 1n the yarn when the mo-

tion of the machine. is reversed, as, for exam- |

| ple, when kmttmn a flat web with Selvaﬁ‘e

edges, which is accomphshed by giving the
needle-ecylinder a reciprocating instead of a
continuous rotary motion.

The fourth improvement consists in the em-
ployment of small slides, technically termed

¢ needle-bits,” mounted in the grooves by the
side of the.needles, and operated by special

adjustable cams, for the purpose of setting
the needles in the proper position to be acted
apon by the fixed operating-cams, as usual.
The bits serve simply to move the needles up
into the path of the operating-cams, which act
entirely independent of the bits advancing
and retracting the needlas, and causing them
to form the stltches in the usual manner. The
object in using the bits and their special ad-
justable cams is to so control the needles that
all or-a portion -of them may be operated 1n
unison, and so that a portion of them may be
_Operated while the remainder are standing

-idle, whereby the machine is adapted for knit-

ting different fabries without removing the
needles, a simple instantaneous shlftmn* of
either bit-cam serving to throw the needles
controlled thereby into or out of action, while
the remainder continue to operate.

The fifth improvement consists in a special
manner of arranging certain of the adjnstable
needle-bit cams, and in connecting the cams
of the vertical needle bits with those'of the
horizontal needle-bits, in such manner that the
two may be adjusted mmultfmeously

The sixth improvement consists in a special
arrangement of the remaining needle-bit cams
other than those above mentioned, so that

‘they may be adjusted separately,.so as to op-

erate the needles in conjunction with the
main operating-cams and the other needle-bit
cams, in the special manner required for the
' productlon of different fabrics. "
The seventh improvement consists in the
employment of spring pressure-feet in the
cam-plate of the horizontal needles, to press
the needle-bits down upon the needles and
holding the latter in place, so that when the
needles are not required to operate there will
be no danger of their being .accidentally
moved so as to be c.;wfrht by the operd,tmg
cams. . ~
The elﬂhth 1mpr0vemeut consmts in gmncr
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- the cam-groove, by whmh the horlzent.:ﬂ nee-
~dles are operated, a peculiar form at certain.
points, in order to arrest the inward or back-
ward movement of each of said needles until
the adjoining vertical needles have completed

' 3 arn to ‘form the stitch.

thelr downwmd mm emenh 'md dmwu over

.....

This. a,rrangement
in addition to its other admntanes, admits of -
the cam-groove in the dial-plate being con-

~ tracted, so as to afford room for from two to

four eeme where heretofore only . one could be _

used in 1111(*111119.'5 of small size. -

The ninth lmprovement consists in bevel-
ing the upper inner edge of the vertical needle-
cy Tinder and the jacks or ribs between the ver-

tical needles, in order to have them cast the

stitches over inside of and below the tops of

~ the.jacks as fast as they are formed, in order

~order to raise and lower the jacks, and there-

to avoid the nsual strain of dr awmﬂ the fab-

ric down over the jacks, and apply the strain
and tension to the workin mneedles whlle the
stitch is being formed. -

T’he tenth nnpl‘evement eeuslsts in mela..mn"

the needle- -cylinder, LdJllsteble vertically, in

by change the length of the stitches without

~ changing the edJustmeut of the needle-oper-
| etmﬂ' cams or the movement of the needle.s. |

I“Iglll’e 1 represents a side elevation of my

“complete machine, and illustrates its general

form and construction,
which the dial-plate, the lorizontal cam-plate,

the bobbin- -holder, and the take-up devices are

sustained,  Fig. 21is a vertical central section

on the line 40 of Fig. 1, showing the suspen--
sion-rod with the dlal plate ett%hed to its
“lower end, the sleeve surrounding s

said rod,
and eerl‘ymﬂ‘ the bobbin-holder, the take: np

devices, and the cams by which tlle horizoutal

needles are operated. Xig. 3 is a side eleva-
tion of one of the take- up devices and its actu-
ating meeh.;mlsm.- Fig. 4 is a horizontal sec-
tion on the. line 50 et Pl 2, looking down-

__w"u'(] and showli ng the tflke np devlce and
Iig. dis another sec-

gumes or carri lers.

and- the manner in

|
L

| of the same, partly in section,
| top-plan view of the dial-plate, in which the

tlou on the same line as the last, looking up- |

ward instead of downward, and lllustretmw
the action of the pivoted ﬂy, by which the
take-up arm is operated. Iig. 6 is a vertical
setion on the line 41 of Tig. 3, showing the

~manner in which the spring m]xe -up arm is at-

tached and supported; Fig. 7, a horizontal

eross-seetion of the same on the line 42 of Fig.

3; Fig. 8,.a vertical section through the lower
end of the suspension rod and qleeve and the
cam-plate by which. the hormontal needles

are opemted illustrating the manner in which

said plate is 'Ltta,ched to the sleeve and ren-
dered capable of a vertical adjustment to cor-

‘respond. with the adjustment of the dial-plate.

Fig. 9 is an enlarged horizontal section, taken

 on_the line 51 51 of Tigs. 10, 14, and 15,

~...showing the form and ermunement of the
.+ cams’. by ,which- the 1101‘*1.401:11;3,1 needles and.
f':s-:-é-??fi-af%f;@if;;.;;-ﬁni_eedle bltS are operated, the arrangement and

~.action: of: the_ needlee end blts, and the spring l and one of its slot- cams for. 01:. mtmg the DltS.

by the eperetmg -cam., -

edge view of the same.
tal cross - section’ of the stationary vertical

section of the said mlmder-

14, lIfig.
of the needle bit- opemtlng cams attach ul to-

tal. needle-bit cams.

pressure- feet by. Whleh the needles and bits
are prevented from moving aceidentall V. TFig.

10 represents a vertical central section on the

line 43 43 of TFig. 9, illustrating clearly the
form and "eranﬂ'em(,nt of:the needle bits,and
the difference between the lon g and short bits
| used on opposite sides of the ‘machine.

11, a vertical radial section through the left

.hz‘md side of the machine on the line 44 of

Fig. 13, showing the -needle. p‘u*tlallv'l"nsed

PFig. 12 .is a vertical
radial section through the I‘l{,"lllt dand side of
the machine, showing the- vef"twal needle at
its highest pemt I‘1g 13, a ‘top-plan view of

the lmlttmn-- 111..-.1(.,]1111

ed Fig. 14, a vertical central seetmn of tlle

proper complete, the
‘bobbin-carrier and take-up not being includ-

dial-plate sustained and held by the usual de-

vices instead of miy svspending-rod. Ifig..15

1is a vertical central section tluough the cam-
plate by which the horizontal needles and nee-

dle-bits are operated, showing the manner

in which the needle- blt cams are mounted and
| adjusted, and also the arms which serve as

pressers, yarn - carriers, and. 1f1teh openers,

Fig. 16 is a bottom - plan view of said cam-

, cam-grooves, lateh-

plate, showing the cams
Ifig

openers, and spring preeeure feet.

Fig. 18 is an edge view of tlle

needles and a short needle bit.
Fig. 21 is a horizon-

mhmlu* n whleh the vertical needles are

mountul as - usual.
Ifig.

horizontal meedles are mounted; Fig. 24, a
cross-section of the same on the 111"e 46. Ifig.
25 is a vertical sectional elevation of the exter
nal revolving cam-ring, by which the vertical
needles and needle - Dits are operated, taken
on the line 44 of Fig. 13.  Fig. 26 is a similar
ahen at right an-

Ifig. 22 is a elde elevation -
23 18 a

gles to the first, on the line 43 of Ifigs. 1-:‘» and.

27 1is a top-plan view, showing one

the rev elvmg ring, illustrating the manner

in which it 18- mounted SO tlm.b it can Dbe
'thrown into and out of eetmn at will. -
28 is a plan view of the needle-bit cam sitn |

Ifig.

ated on-the epposwe side of the machine from
the one shown in the last figure, showing the

‘manner in - which it is adjusted and ].1eld 1n

position. Fig. 29 is a plan view of a shifting-

ring, carrying three slot-cams and a spring-

arm, for the purpose of makiug the required
changes in the position of the needle-bit cams,
and securing them in position. Fig. 30 is a

side elev ation of the cam, by means of W]Jl(.,llh ;
motion is communicated trem the slnftuw Ting

tothe devices em ployed form evmg the horuou-

view of a portion of the annular shifting-ring:

TR

-------

T111 .

_,meehme on the line 44 of Fig. 13, with the |

c17 18
a side view of -one of the needles and 2 long
needle-bit. -

same. Tfig. 19 is a side view of one of the

Fig. 20 1s an

Fig. 21 is a side or edge '

B oy g . L
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of the vertical needles. Tig. 32 is an enlarged

horizontal section, taken on the lme 5151, Figs.

10,14, and 15, showmﬂ the spring preswre feet

to ret.:un the bltS and ueedleb in pOSlthll . Ko,

03, an_elevation of the ‘same; partly in sec-
tion. Fig. 34 is a top-plan view of a portion
of the mterml stationary cylinder, showing
the yarn-guide or latch-opener in bectmn and
also the tOl)b of the jacks and the needles and
the manner of forming stitches with the same.
Ifig. 35 is a partial elevation of the inside of
- the stationary needle-cylinder, with a portion
of the needles in place for receiving the yarn
and forming the loop.
section throu gh the upper edge of the needle-

“eylinder, showmn the jacks and needles and

the first and last positions of the stitches
upon the same. Fig. 37 is a plan view of a
portion of the needle cylinder, showing the
manner in which it is beveled on the 1nsule,
in order to aid the downward movement of
the stitches as fast as they are formed.  Tig.
33 18 a vertical cross - section of the needle-

(,,}lmder showing the form of the jacks, and,

H dotted lines, the form and location of the
needle and needle bit cams, and the needles.
In its general construction and mode of
~operation the machivé is similar to those now
11 use, consisting essentially of a series of ver-
tical nee{]les mmmte'd in grooves in a vertical
cylinder, and of a series of horizontal needles
mounted in radial grooves in a dial-plate, and
arranged to pass b(,tween the ends of the ver-
tical needles, the needle-cylinder and dial-
- plate being held statlonary, and motion com-
111111110&1:9{1 to the needles by-moving CaL LS,
In Fig. 1, A represents a standard or pillar

to suppoxt the machine, having its upper end |
bent to one side to sust.«.nn the bHSlel(llll“-lOd'

~of the dial-plate, as hereinatter deseribed. B
represents a shelf secured rigidly to the pillar

to support the knitting-machine proper; C,

the said machine mstenu] upon the shelf; D,

ro.ls arranged on the pillar below tlw nm-_

chine to receive the fabric and draw it down
through the machine:
ri¢ passing down the center of the machine.
X represents the stationary eylinder, in which
the vertical needles are mounted, and S the
dial-plate,inwhich theradial horizontal needles
are mounted, arranged in the upper end of the
cylinder, so that the ends of the horizontal

needles pass outward between the ends of the

vertical needles in the usual manner. Thedial-
plate S and the eylinder are both held sta-
tionary,and their needles operated by cams,

the cams which operate the horizontal needles

being located in the under side of a rotatmn

plate R, which is situated upon the dial- pl:ltE,'-

whlle thb cams which operate the vertical
needles are located on the inside of a ring, Y,
which encireles and revolves about the ncedlb
cylinder X, as usual.
the dial- plate Sand cam-plate in the usual man-
ner, I secure the dial-plate to the lower end
of @ suspension-rod, P, having its upper end
secured to the upper end of the standard A,

Ifig. 306 is a vertical

and F, the web or fab--

Instead -of sustmmurr_

sleeve I 1 secure

as shown in Fms. 1 and 2, and secure the eam-
plate R to the Tower end of a rotating sleeve,
H, surrounding the suspension-rod, and con-

nected by a bar C, and posts U with the ro-.
tating cam-ring ot the machine, so as to re-

ceive motlon therefrom The rod P holds the
dial-plate firmly and rigidly in position, while
the sleeve I, receiving a rotary motion from
the maehme,_ rotates the cam-plate R, aund
causes the proper action of the horizontal
needles. The suspension-rod P is prevented
from rotating by a set-screw or a feather at its
upper end, mu]_ is sustained by a thumb-nut,

Q, applied to sald end, as shown in Figs. 1 a,nd

2, so that by turning Sfud nut the dml plate
and its horizontal needles may be raised and
lowered, as required.  In order to allow the
cam-plate to rise and fall with the dial-plate
1t will be attached to the sleeve by a set-

screw or by a lome slotted connection, as

shown in Figs. 2 and 8, so that it can rise and
fall without moving the sleeve or (115(3[1 gaging
therefrom.

On the middle or lower portlou of the sleeve
H I secure a plate, G, provided with spindles.
which receive the bobbins and carry them

around with the machine, so that they are al-

ways held 1n the same relative position there-
to, while at the same time they are above the
Sl]llb, out of the way of the .:Lttﬁll{]:ult SO as
not to interfere: Wl_th the control of the ma-
chine or its work. On the upper end of the
a  plate, I, carrying the
thread-guiding arms O and the take-up arms
N, which take up the h]rl(,k thread when the
motmu of the machineisreversed. The take-
up arms have their outer ends provided with
eyes or hooks, to carry the thread, and their
inner ends wound spirally upon a bub on the
side of a bracket or plate, M, secured. upon

the plate I, as shown in Figs. 6 and 7, S0 that
the

tendency of the outer end is to sSpring
downward. By the side of the take-up arm
al its Inuer end, and concentric therewith, [
mount a disk, L, provided with a pin, 4%, ex:
tending under the arm, and with a shoulder,

at, engaging with a lip on the free end of -

horizontal arin, K, pivoted on the plate I, as
shown, so” that when the arm K is moved
backw ard its lip turns the disk I, and causes
the pin thereon to raise the take-up arm N,

and take up the thread or yarn.
The movement of the arm K is effected by

providing it on the upper side with-a pivoted

hml/outallyswmgmg fly, ¢f, having a notch
or recess in its outer eml, and providing the
standard A with a fixed plate, J, having in
1ts under stde a circular col_meutric. groove, to
recelve the fly ¢, and a stud, ¢/, to engage
therewith, as shown in Iigs. 2, 4, "and 5 D. The

rotation of the disk I,with the arm K there-
on, carries the ly ¢* round and round within
the grooved plate J past the stud ¢. When

the machine is running forward contmuously
1n one direction the fly is turned to one side,

and the stud passes the same from its pwotul
rany. -

end toward: 1I:5 free end mthout causing




“duction of either

materi a,l movement of the arm K, but when
" the motion is reversed and the. qtud carried

toward . the {ree end of the fly, as shown in

Fig. 4, it engages. therein, .:wd turns the fly
OVer. upon its pivot, and in so doing causes

~_the fly to push the arm K back, as shown in
- Ifig. 5, and thereby operate the take- -up arm
N. . After the fly is turned the parts may con-.

tinue thur motion in the new direction with-

out causing any further action of the ﬂy or
take-up, but the instant the umtlou is re- |
versed the fly and t‘tke-up w111 be agam ol}er- ..

ated.
1t wﬂl thus be seen tlmt ﬂlthounh ﬂle miy-

“¢hine ecan run c.t:mtlu110119-,13r in elther dII‘ELthII_

without operating the take- -up, the latter is

automatically brought into action each and-
every time the reversal of the motlon ocwrs-

to produce a slack thread.

The essential feature of the tdke np 1S the'
as described, and it is ob-

pwoted flv, acting
vious that it may be used Wlth take up de-

vices of any qmtablu constructlou othu' than
- that shown, -
In order to provlde fm‘* the aﬁ]ubtmeut fmd_
-()pemtmn of the needles to produce different |
fabries and accomplish results not attainable.
lereinatter de-
- seribed, I employ a series of small slides called

in other circular Il]’lbhlllLS

needle- blts operated by a special set of cams,

for the. purpose of moving the needles into.

~such position that they mll be operated and
caused to formn stitches by the ubua,l

| 'tlu, usual manner. .

TInstead of mmnrrmn the 1mrts as usual so_i:,_,

cams lll

tlmt the needles alw ayS remain in pOSlthll to

~ba caught and moved by their operating-cams,
I so arrange them that, althongh the motion

of the operating-cams (,..ontlmlub, they will not

move the needles until the latter have first
been moved up thereto by means of the nee-
The
» needle-bits are ar-

dle-bits-actuated” by the apeuml cams.
cams which operate the
ranged so that they can be thrown into and

ont of action at. “ll] 80 that in order to have
remain .Lt rest out of action 1t 1s-
needle-bit cams
“out of action, the result of whicli is that the
bits are not moved, and, consequently, the
‘needles not pushed up mtu the path ot their
By this arrangement I am.
enabled to throw thu needles ont “of action 111-
stantly without removing them from- tht, ma-

the needles
only necessary to throw. the

operating: - cans.

chine. -

In order to per:mt @ p() tion of the llee{l'les;
to be thrown out of action withount affecting
the operation of the others, I use bits of dlt-;-
ferent forms operated by different cams, so-
‘that although one series of cams and bits

~ may be thrown out of operation the remain- |
~der will be unaffected thereby.

o rangement the machine is adapted for the pro-
r a tubular web or a single or

_{f-ii%.?é-'.f.;-ftwo separate flat webs with selvage edﬂ'es,
T l:t_]]EI' of  them with a plfml or a 11bbed sur-

ace, as preferred.

...........
ik 'I.:-:-: il :!..:;.Iw.'r;i ;;;;

R R R

By this ar-

‘therein,

in Fig. 19,
:-[‘lﬂ"b.
*wwh grooves for the
in, and in these grooveb there are mounted
two cams, & and m, on Ol)llt)blte sides of the
center, to act upon the short bits s/, and two
cams, § and I, also. on O])[}OSItb sides of. the
“center, to act upor the short bits s, as (,Ie*u-- O
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dle- blts Wlll be readily understood upon refer- .

ence to Figs. 9, 10, 11 12, 17,18, 19, and 20.
The needles are mfule of 'the. usml fnrm as
shown in Figs. 17 and 19, with a lateral pw-j

' jection or heel, 22, at the middle, to engage

with the operatmﬂ' cam, and, as usual in this

class: of machines, they ‘m:a simply placed |
loosely in grooves in the cylinder and.the

dial- -plate, so as to slide freely therein.

The bits for setting the needles C(:)l]Sibtl'I'

sunply of -small m(,ta.l slides .s s/, such as

shown in Figs. 17, 18, 19, and 20, of such size
‘and form as to ﬁt mto the. needle grooves up-
on the back ends of the needles, ‘ll]d fill said

arooves out flush with the s:urfaee of the dial
and cylinder, as shown in Figs. 9, 10, 11, and
12. 'T'he neeu]eb and the bits are free to slide

in the grooves independently of each other,
except when the forward ends of the bltb_
strike ag mnst the heels 22 of the needlu,. -

The bltb are used in the same manner wﬂ:h

both the vertical and horizontal needles, al-
‘though the difference in’ location, of coursn,j_ _'
necessitates a correspomlm o (llﬁerellce in the
form and arrangement of the Operfttmg -cams,
In order to pemmt the operation of the bits
'-and needles on one side of the. machine, w hile
those on the other side are idle, I provide two
| different sets of bits and corresponding cams,
80 that each cam, while operating one set ot
bits and nee(lles, will permit the. others to
pass by without moving them, so that Loth
‘sets of needles may be {)pemted at once, or

either set operated alone, or the two operated
alternately, as w11[ Le. lmreumtter more fully
explained.

- Figs. 9, 10 14, la mul lblllllstrltb tlleumn- :
ner in .w 111(311 tlle llonmnml needles
hits are moved. -
horrizontal cam-plate, and 13 the CAM-groove .
made of a cirenlar concentric form
amd ]nmnded oll Ollllﬂhlte sides of the machine
with the two eccentric or c¢am portions 137, by
which the needles are advanced and retr act-
ed, as usnal.
_the needles outw..-.u'{l until their heels enter
the eccentric or cam ‘portions 13/, for unless
this is done the heels will (‘outmue to travel
within the circular. groove, and the m—.,ulles_._
will remain at rest in the {lml plate notwith-
standing the rotation of the cam-plate.
needles on one side of the dial-plate are pm- .
vided iwith long bits s of the form shown in
Tig
ivlded ilt.]l the short bits. s’ of the form shown
as will be’ Lle*u'lv seen in both -
9 and 10. The cam- plate R is pmvulul

R, Iig. 9, IE[}IPbelltb the

The office of the cams is to push

.17, while t,hc)be ) tbe otlmr side are pro-

E“lldb of. tlm bltb to travel

ly lepre%eutul in Figs. 9 and 10,

 As the needles and bits are carried afouml
a - by the rotation of the dial-plate, the. |
| ME,I;ii:@“ﬁé?cnnstructmu and operatlon of the nee i k, L, fmd m act agamst the bltb, and pushm g

ala - L}
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them' outward cause them to push the needles | same for the ]ong and short bxts of the verti-

outward far enouﬂh to be caught and operated

by.the main oper: ttlllﬂ cams 13, The bits do

not move the ll(‘BdlEb far enough to ¢
~ thiem to operate, buﬁﬂlmply seb them so that
- they can be operated by the usual cams, as
. Dbefore stated.
~are all of them attached to vertically-sliding
~rods, as shown in Fig. 10, so that they can be
~drawn up out-of action independently of each
other. By adjusting the cams, all the needles
may be advanced and retracted twice during

each rotation of the dial, or either set oper-

ated in this manner “lnle the others are at |
rest, or elther set caused to operate twice

while the others are operating onee, or both
sets eaused to operate onee at each revolution,
or, finally, both sets stopped entirely.

The manner in which the above cams are

held and adjusted, and their connection with
the cams of the vertical needles, will be here-

inafter explained. The cams fmd needle-bits
of the vertical needles are arranged and op-
erate in the same manner as those of the hori-
zontal needles, although, as before-stated, the

cams are. dltterultlv shaped, owing to the Llct-

that, instead ot being in a flat pl.:lte, they are
in the mner face of the ring Y surrounding

the needle-cylinder,.as showu n I‘l”b. 11,12,

- 25, and 26.
Tlle vertical needle'-‘, like the hor l/Olltf:ﬂ are

divided into two eqml sets, those. on one side
of the machine being provided with the long
bits, and those on the opposite side with short
bits, as shown in Figs. 11 and 12, in which
Migures » and p represent the cams tor operat-
ing the shorf bits; o and ¢ the cams for op-
erating the long bits, and ¢ the main operat-
ing-cam groove, by which the needles are op-
erated alter beiun raised by the bits. The
cam-groove y! extends around within thering
Y, in a continuous. straight line, so that thc
11110 can rofate without, opemtmn the needles;
Dut on opposite sides of the machine the

‘groove Is provided with deviating portions 2

10rmmg cams, as shown in Ifigs. 11, 12, 25,

and 26, which serve to opemte, the needles,

whenever they are started up therein by the
action of the bits. When the bifs fail to raise
the needles out of the straight portion of the
eroove, the cams pass by without moving the
needles. The. bit-operating cams =, p, 0, and
q are so arranged that they can slide outward
clear of the bltS $0 as not to act thereon, and
‘are each provlded with an operating stem or
rod extending through the ring, and protrud-
1ng on the. outfﬂde as shown 111 Figs. 11, 12,
26 27, ands 28, by means of Whlch rods the
. flms my be thrown ilito and out of action at
~ will, independently of each other, so as to ob-
tain the same action of the needles as before

deseribed, in Speakmﬂ' of the horizontal nee-.

dles._
It will be observed that thele, are in the

-machine four pairs of needle-bit cams, one

pair for the long, and auother pair for the ;

cause

The special bit-operating cams.

in Fig.

cordingly.

cal needles. Four of the cams, one of each’
pair, are entirely independent-of-each other,

and may e thrown into and out of actlou

without reference to each other, while the re-

‘maining four are connected in such manner as

to he throwu into and out of action all at the
same time. ~ Thisis effected by placing around

‘the cam-ring Y a loose ring or plate, ¢, pro-

vided with slotted cam phtes dand e,as shown
29, one of said plates operating along

bit-camn, o on one side of the machine, whﬂe
the other opemtes a’ short bit-cam, n, on the
opposite side of the machine. The ring. ¢,
termed the shifting-ring, is also prowded with
a vertical slotted cam- p]ate Jf,as'shown I
Figs. 29 and 30, which engages, as shown in. -

1 Fig. 14, with the lower end of a vertlca]ly
sliding rod h, pivoted at its top to a lever, 1,
‘Whlbh 18 pn oted at its middle to the horlaon-

tal cam-plate R, and provided at its innér end

‘with two arms, ‘which are pivoted, as shown
1in IFig. 19, to the. shifting rods or stems of the
two Loruont&l needle-bit cams 4 and k.

Upon turning the ring ‘e around the cam- -

ring Y, the slot cams d and e shift the cams

0 and g of the vertical needles, while the cam

f through the rod & and lever ¢, shifts the
_cams

9 and k of the horizontal needles all
four cams being thus shifted mmulta,neousl)
by sunply turmnﬂ' the ring. ‘In order to hold
the ring from tmn?ng accidentally, 16 1s pro-

‘vided, as shown in Fig. 29, with a Spring-arm

&, to engage 1In m)t(,hes in the cam-ring Y.
The cams l ‘m, p, and ¢ need not, necessarily,
be ])I‘OVIdE(]. with fastening devwes, buat it 18
preferred to provide the ste,m of each cam with
two I]OtGllEb, and to lock the same by a rotat-
ing pin, flattened ol one. slde, as shown in

I‘lg. 28.

By the above- described arran o‘ement of long
and short bits, and the various cams for oper |
ating them, I am enabled to so control the

needles as to produce a ribbed or a plain fab-

ric, and to knit the same in a tubunlar seamless
web, or in a single or two separate flat webs
w1th selvage edﬂ'es When the machine is
not required to perform all the operations
above named the parts may be modified ac-
The essential and important fea-
ture is the Dbits arranged in the grooves by

‘the side of the needles so that the length of
the grooves and the sme of the machme need

not be, mcreased

T am aware that an attempt has been made
to use false shanks, sliding in the groove be-
hind and against the e,nds of the needles, to-

push them up and leave them standing, the

parts being operated by theusual cam, divided
into two mrts, which were sepamted from
each other in such manuner that the shank was

raised to push tlie needle upward, and then
drawn down and the needle left standmw with

the stitches thereon.. In their purpose and
operation these shanhks were totally different

from the bits of my machine ; and, moreover,

- short, bits of the houzontql needles, and the [ as they required an- increased spfwe behind
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the needles, they were 111111ractlc'tble in rotary
machines, in which the working parts  are
necessaml)f llmlted to a very smfmll space.
While I have shown and described the ver-

tical and the hmuontal series of: needles as.
and bhOI't bits into two_

cach divided by long
sets, operated by dn‘tu ent cams in dcpendent] y

of each other 1t 15 obvlﬁus tlmt all'the neetlleb }
in each series 'mw lmve bltb of the same fm m, -

and all be oper: ated by the same cam or cqms.

[nstead of simply dividing each series into |

two sets, they may Le dn*ulul into as many
sets as desired. by prm*ulmg a corresponding
number of different bits and cams. .

ab will, and thereby the needles dlwded into

1udependeut13 -operating sets or nloups i
rarious

such manner as to produce fabrics of
styles and forms, the arrangement shown in
the drawings being intended more especially

for the production of stocking-legs made of a
tubular seamless form down to a certam point,

and below that point pr ovided W1th a bllt and
selmne edges on each side.. S
Anotller of my lmprovements consmts in

SO shaping the horizontal meedle- opemtmn_
cam that the ncedles pause during their in-

ward movement until the adjoining vertical

needles have descended IJast them and drawn
over them sufficient thread to form the stitch-
es. This is accomplished, as shown in Fig. 9,

ln widening the cam-groove 13/ at the pmnm

¢ so that, :thhouﬂh tlle movement of the dial-
plate continues, t,he needles remain at rest

therein while thul heels are passing throu oly
the widened spaces.

thread or yarn for 4he stitchés or loops of the

horizontal needles also, I am enabled to in-.
crease thé length of the stitches for ribbed

work to any extent required in practice by
simply raising the dial-plate without changing
the cams or ‘the movement. of the needles
Another of my 1111pr0ve1nentb consists in
the employment of spring
horizontal cam-plate, bearing upon the nee-
dle-bits, and preventing any a.cculent‘ml move-
ment ot the bits or needles.. These feet are
made of a (1ovetful form, and arranged to slide

in vertical grooves, and are pr essul down byh

spiral springs, as shown at 12, Iigs. 9 and 32,
upon top of the bits, and pressing them upou
the needles; bnt any other form 01 1).:11*ts rm.y
be used. .

Another of my improvements consmts in a
peculiar manner of adjusting the needle-cyl-

inder vertlmllv without giving it a rotation,

in order to raise and lower the jacks, for the
purpose of changing the length of the stitches,

with or without a coueqpoudmg adjustment
As shown in Iigs. 11, 12,

of the dial-plate.
and 14 the needle-cylinder is arranged so that

it can be raised and lowered in the frame or

base-plate of the machine, and is secured by
screws 1 and 2 passing throurrh said plate.

The.serews are distributed at suitable dis- .
5;ta_nces apart, and half of them arranged to I

L. 1 o
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The.differ-
ent bits may be distributed among the needles_,

By thus‘arranging the'
parts ‘so that the vertical needles take the |
| I claim lb----—'

pressure-feet in the

the. down

These difficulties I overcome ln beve]mw oft’.
not only the. c.}hmler, as usual, but alm the.
inner or rear corners of the ']:lLth, as shown.
-at 7, I'tg. 30, thus giving each Jack an inclined;

H, having the thread-guniding
up N attfwhed thereto the smtlonary plate J,

bear upward agmnst the c}lmder, wlnl(, the o
s are arranged fo draw the same down-,___ _-
ward, so that bV turning one set upwm‘d and -

others

the other downward the c,jlmdu' ean De. read.: B

ily adjusted, as requlred _ R |
Another of my 1111[)1*0x'ements (,onqlbts in,

‘beveling off the inner upper edge of the nee-

dle-cy 1111(101', and the inner corners of. ﬂll,.]d(}kh

-as the ribs bctu een the neulles fue teclunuﬂllyﬁ,_ -
‘termed. - L

Heretof‘ore it haq been cuatomary to bwel e
the inside of the ¢y linder in order to. delIit:ltﬂﬂ_;--.__ L

the Jachq, and that there was great friction
upou the fabric in drawing it down over. the

inner corners of the ]‘1(_,119":5111(1 also that in-
_stead of the strain and tension being received.
‘upon. ‘the operating-needles, and the stitches

in course of iormdtmn, it was received ulmu
the stitches or loops resting on. the, jacks..

r(,ar f‘u,e at the upper uld, and bringing the
upper rear corner of the jacks forw aul ot tlu,
rear side of the needles. -

When the jacks are thus constrm*ted tlm

ard passage of the’ fdl)rlt.,, as itis.-
produced lw the needles; but the. inner or.
“baek corners thl]e_]d(,kb ha\*e Dbeen left; squfu' AR
and flat on top, the consequence of which.was, L
‘that one or two loops.always rested on top of

loop or stitches are cast down over and be-.

low their tops as fast as iormul the usual,

friction avoulu], and the strain :Lpphul to the
fabrie received upon the working- needles. ..

Having thua dur-ubul ny 111\*@11131011, \} ]mt

1. In combmatlon with the statlmmrv ht‘tlld
ard A and the knitting-machine C, having a

.st.«],tlonar's' lleedlu ulmder the \utlcal non-

'end secared rlnldly to tlle (]m,l pmte S (H]{l
its upper end sustained in the standard by
means of the thumb-nut Q as shown, where-
by the dial-plate is held from rotating W ithout
obstructing the interior of the nee(lle -eylinder,
and rendered capable of a vertical ad) astment

by simply turning the nut. -
2. In combina tlon with the rigid rod P, hav-

ing the dial-plate S dtt%hed the 1‘0ta,tmg_
fsleeve H surrounding said rod, 'and provided

with the cam-plate R, bobbin-carriers G, and

take-up N, subatanbmlly as shown. fmd de-
seribed.

3. In combm&tmn with the rotmtmﬂ' s](,ev
o arms o ::md take-

‘and mechanism for opemtxn o the take-up, sm(l
parts being constructed and arr ranged to op-
erate subsmutmlly as shown and described.

4, The combination, in a take-up mechan-

ism, of a grooved plate, J, provided with a

stud or shoulder ¢, and a vibratory arm, K,

provided with a pwoted fly, ¢, subsmntmlly
as shown and described.

The t‘LLe -up meohamsm consmtm g of the
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stationary grooted plate J, pi"ovided with the
stud ¢, and the rotating plate I, provided with

‘the arm N, disk L, and lever or arm K, hav-

ing the pivoted fly ¢* thereon. -_

0. In combination with a sliding knitting-
machine needle, a sliding bit mounted by the
side thereof and acting thereon, substantially

as shown and described, whereby the needle

IS brought into position to be acted upon by
the operating-cam. L .
7. The long and short needle-bits s and ¢,

constructed as sliown, in combination with

the needles of a knittin g-machine, as set forth.

S.. In a knitting-machine, the combination

. of' a series of needles and a cam or cams, 'to
~operate the same when knitting, with a series
of sliding bits and special cams, for operating

the same to set the needles in position to be
acted upon by such operating-cams, substan-
tially as shown and described.

). The combination, in a knitting-machine,

of a series of needles, all operated, when in
action, by the same cam or cams, with two or

more sets of different needle-bits for moving the
needles into the path of the operating-cams,
and special cams for operating each set of bits,
substantially as shown and described, where-

by each set of bits and their needles are oper-
ated independently of the others. L
- 10. In a knitting-machine, the combination
~of a series of needles and a cam or cams for
operating them when in action, with needle-

setting bits for bringing the needles into posi-
tion for action, and special adjustable cams

for operating said bits, substantially as shown
and described. |

11. In combination with the adjustable ring
¢, connected with the cams d and ¢, as shown,
the cam f, attached to said ring, and connect-
ed by the rod 4 and lever ¢ with .the cams §

and k, as shown, whereby the turning of the
ring serves to shift all four cams, substantially

as described.

el r—

.

12. In combination with the sliding needles
and the bits resting thereon, spring presser-
feet 12, bearing on the bits, substantially as
shown and described. . - = :

15. In combination with the vertical and
horizontal meedles, operating in. connection
with each other, the plate R, provided with
the horizontal cam-groove, having the widened
or concentric portions g3, for permitting the
horizontal needles to paunse in their inward:
movement until the adjoining vertical needles.

‘have completed their descent, as and for the

purpose st&ted. B S |
- 14, The combination, in a kunitting-machine,

of the vertical and the horizontal needles and
operating mechanism, substantially such as

described and shown, whereby the horizontal

‘needles are permitted to panse in their inward = -
‘movement until the vertical needles have de-

scended past them, in order that the vertical
needles may take the thread for both sets of
needles, as and for the purposes described.

I5. In combination with the base-plate Z
and the vertically-adjustable needle-cylinder
X, the screws 1 and 2, the former drawing
downward, and the latter bearing upward, on
the cylinder, as shown. | -

16. The needle-cylinder X, having its inner

-edge and the inner edges of the jacks beveled,

as shown, . -
17. The needle-eylinder X, provided with the
jacks having their upper ends beveled on the
Inner or rear side to a point forward of the
rear side of the needles, as shown and de-
scribed, whereby the tension applied to the
web 1s thrown direetly and wholly upon the

stitches held Ly the needles.

 MOSES MARSHALL.

Witnesses : o
Paivip T. DopGE,
W. C. DoDGI. |
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