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To all whom it may concerrn:

chester, in the county of Hillsborough and
State of New Hampshire, have invented an
Improvementin Knitting-Machines, of which
the following description, in connection with.
theaccompanying drawings, isa specification,
like letters and figures on the drawings repre-
senting like parts. |

This invention has for its object the pro-

‘duction of an improved knitting -machine

adapted to produce in novel manner a fabric

presenting at desired intervals plain-rib and

tuck or royal rib knitting.

Rib-knitting is commonly done on two sets
of needles, and when the fabric is to be made
of that form called ‘“tuck” or “‘royal” rib it
has been customary to place the needles of

one set in sueh position with relation to the

thread guide or guides used to supply such

needles with thread that said needles will re-

ceive the yarn, but will not be immediately
withdrawn far enough to cast off their loops

and knit, said needles, however, knitting

when brought into such relation to a second
thread-guide that they may receive thread,
the needles casting their loops and knitting

‘after they have taken the thread from the

second thread-guide or from the same guide

the second time as when there .is but one

thread-guide. The thread-guidesreferred to
always supply threads to the needles whether
knitting tuck or royal rib or plain rib. In
this way it will be seen that when tuck or

royal rib is being knitted the needles actually

knit only atalternate thread-guides, and con-
sequently only half the number of courses
will be knitted as when plain rib is being
knitted, for during the knitting of plain rib
every needle knits its thread before taking
another thread. I have aimed to keep up the
product of this class of machines and knit as

- many courses when working the machine for

45

50

tuck or royal rib as when knitting plain rib,
and I have effected my object by providing
the machine with a plurality of auxiliary-
thread guides, each having its own. thread,
said auxiliary-thread guideshavingcombined

with them auxiliary cams to operate the nee-

dles to knit only while tuck or royal rib is be-
ing made, the needles at such time taking

Beit known that I, Jou~n H. RICE, of Man-

thread also from the auxiliary-thread guides.

These auxiliary cams are placed under the
control of a pattern-surface, and they may

consequently be brought automatically into

operation atany desired time. Theauxiliary

threads put into the fabric when Lknitting
tuck or royal rib are cut off by a suitable cut-

ting device when plain-rib knitting is to be
resumed, and the cut end of the thread lead-
ing to the bobbin is held by a suitable clamp
or holder, so that it will not fly out of the
guide. |

Figure 1, on a small scale, shows in side
elevation a knitting-machine containing my
invention. Fig. 2, on a larger scale, shows a
plan view below the dotted line z, Fig. 1.
Fig. 3 shows in elevation, partially broken
out, the machine shown in Fig. 2. Tig. 4 is
& top or plan view showing a part of the dial
or plate needle bed and the devices located
in the space bounded by the latched ends of
the dial or plate-needles. Fig. 5 is an under
side view of the dial-needle cam-plate, and
Fig. 6 is a defail showing the clamp for hold-

ing the end of the auxiliary thread.

- The bed-plate A for supporting the working
parts, it being erected in practice upon a suit-
able stand or legs, (not shown,) the dial-nee-
dle bed o? the dogs b, the spindle B’, the
yoke B, the body of the dial-needle cam-plate
A, toothed at ¢, the main shaft A% it in prac-
tice having a bevel-gear A3 toengage the teeth
a and rotate the dial-needle cam-plate, the
dial or plate needles a? the cam-cylinder B2
for actuating the cylinder-needles 03, it being
fast on said spindle B', the eylinder-needle
bed B?, having lugs (see Fig. 3) embraced by

the dogs 0™, the washer b5, on which the cylin-

der-needle bed rests, the collar b7, the toothed
gear (C°, driven from the teeth « of the dial-
needle cam - plate through an intermediate
gear and pinion, (shown by dotted lines in
Fig. 1,) the pattern-shaft C%, having an at-

| tached sprocket-wheel C', the chain C, carried

by said sprocket-wheel, the rod ¢ resting on
the pattern-chain and carrying at its upper
end a cam to be described, the ratchet-wheel
¢’, mounted loosely on the top of the dial-nee-
dle cam-plate, and the spring-pressed pawl e,
mounted on the bell-crank lever ¢, it having

| an attached roller or other stud ¢? which is
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~actuated by the cam earried by the said rod
% are and may be all substantially as shown
and designated by like letters in United States
~Patent No 573,275, dated December 15,1896, |
This present mventlon differs, however from
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the invention shown and described in said

patent chieflyin the construetion of the cams
carried by the dial-needle cam-plate and 1n

the shape of the cam carried by the rod ¢’ and

the shape of the pattern-teeth mov&ble Wlth

the ratchet-ri ing ¢

" The rod ¢© herein has a cam. a,m prowded.

~with a curved acting face a®, said cam, when

raised to put its 'aet,ing face in the plane oc-
cupied by the roller or other stud e?of theel-
bow-lever ¢/, acting to move said lever and
cause ‘it to turn the
scribed in said patent; but herein the said

ratchet-ring ¢, as de-

~ring is shown as cut away at its inner edge to

- 20

‘leave a series of patiern projections 2, which |
in the rotation of said ratchet-ring are made |
©  to act on the toes of levers ¢*, mounted on-

-~ the dial-needle cam-plate A%,
has ceonnected to it by suitable screws § aux-

This cam-plate

iliary segments ¢, having slots 4%, said slots

receiving stud-screws 3, which;are- connected

- with and rise from cams «’, pivoted at 6 on

   30_

the said auxiliary segments..
serews 3 are also embraced by the levers a®, |
so that when the projections 2 of the ratchet- |

'T'hese stud-

ring meet the toes of the said leversthe cams

a’will be put into the full-line position, Iig.
- 5, in which position they will act to move all
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- thread from the auxiliary-thread guides, and
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‘theé plate-needles far enough in to pass their

latches fully into the loops on their shank and

at the same time take thread from the aux-

iliary-thread guide a® and when the said nee-
dles are drawn outwardly or back they will
knit the auxiliary thread taken from the aux-
iliary-thread guide, said auxiliary thread be-
ing, however, drawn or laid against the inner
sides of the usual eylinder-needles b3, which
at this particular point stand high enough to

enable the said auxiliary thlead to be 1a1d
against them and into their hooks, which are
then open.

When the levers «¢® are not moved in-
wardly, as described, by the projections 2 of
the ratchet-ring, said ring being at such time
at rest, then said cams ¢’ occupy their dot-
ted-line positions, F'ig. 5, and the butts of the
needles when passing the said cams are not
thrown forward thereby far enough to take

consequently the needles are in such posi-
tions in the said cams ¢’ that they are not
moved to take thread and knit. The dial
cam-plate has also attached to it by screws b
(see Fig. 2) what I shall call the ‘““main seg-
ments” &', they having at their under sides
the usual throwing-out cams 0® and a draw-
cam b, also of usual construction. The aux-
iliary segments a* also have connected with
them like draw-cams ¢*’. FRach of these draw-
cams b* and o' have, respectively, studs 10
and 12, which are extended upwardly through
suitable slots In the said segments. The

studs 10areacted upon by a screw 13, mounhted -

‘in a split ear rising from said segment and

a spring 14 aects to keep the stud 10 pressed
agalnst the screw 13 in its adjusted position.

.The studs 12 are each embraced by a short
link 15, attached to one end of a lever 16,

pwoted at 17, said lever having at its inner
end an ear 18 which bears. a,ﬂamsb the head

of an aJd,]ustmﬂ -screw 20, mcselted in one end
of ‘a lever ¢, pivoted at ¢, said lever being
-spht at its end where 1t is threaded to re-

7£:> _ 
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ceive the screw 20, so that by or througha

‘screw ¢* the said screw 20 when adj] usted
into position may be firmly elamped and held
- The cams on the main segment
‘are in action at all times, whatever may be
the character of the -knitting, and they actu-
ate all the dial-needles to take thread from
the main-thread guides d, and each of said

immovable.

threads is knit to form a course of stitches at
eaeh rotation of the dial-needle cam-plate.

~During the times that plain-rib work is be-f :
ing knitted the auxiliar y cams ¢’ are held, as
deseubed out of aection, and only the main -~

threads in the main- th1ead cuides are used

to knit; but when the tuck or 1"-03?&1- rib stiteh
is to be knitted then the cams ¢’ are auto-
‘matically thrown into operative position, so

8o
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that they actuate the said dial or plate nee-
dles in such manner that they take thread

from the auxiliary-thread guides located be-
tween the main-thread guides, and then both
‘the main and the auxiliary cams work the
“said plate-needles to effect the knitting of

two courses of stitches at each 1otat10n of
the dial-needle cam-plate, they knitting the
same number of tuck courses that the main
cams knit plain-rib courses.

Prior to this myinvention it has been cus-
tomary in machines adapted to knit plain-rib
and then tuck or royal rib stiteh, said ma-
chines using two feeds, to so regulate the dial-
needies when the tuck orroyal rib stitch was
to be done that they would take thread for
the tuck-stiteh at one of the continuing feeds,
as d, and knit the thread off at the other of

100
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the two feeds, and consequently the fabric -

being knitted grew in length only one course
for each rotation of the machine. 7This re-
duced the production of the machine while
running it to knit tuek or royal rib, and to
obviate this loss of product when knitting
tuck or royal rib I have added to this oth-
erwise substantially old machine the auxil-
iary cams ¢® and the auxiliary feedsa®. The
pattern projections 2 of the ratchet-ring are
so spaced that when one acts to move the le-
ver ¢ another one acts to move the lever ¢
to cause it to open the draw-cam a’, coOper-

11§
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ating with the auxiliary cam «’, to draw the

dial-needles to knit stitches in the auxiliary
thread before the said plate-needles in the
rotation of the dial cam-plate are again acted
upon by the cams b* b* of the main segments.
- This invention is not limited to the partic-
ular shape shown for the cams ¢® and 0? nor

| to the devices shown for moving the cams @’
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Into and out of operative position, nor to the ]

particular cams shown for controlling the
length of the ribs knitted, and instead I may
use any well-known equivalent device, for it
would be obvious that these features may be

changed by only the skill of the mechanic

and without any invention. -

It "will be understood that the auxiliary
thread taken fromthe auxiliary-thread guide
a® will be introduced only when the tuck or
royal rib stitech is being knitted, and when
the knitting is to be changed to plain-rib
stitch then these auxiliary threads must be
discontinued, and I have therefore provided
cutting mechanism or devices to automatie-
ally cut off these auxiliary threads at the
proper times. The said cutting mechanism
consists, as herein shown, essentially of two
stationary blades ¢ and two movable blades
g', each pair of blades operating to cut its
own thread. The movable blades are con-
nected with a block e, mounted to slide on
the spindle B’ and acted upon by a spring ¢7,
whichnormally keeps the blades closed. This
block has connected to it a link ¢?, attached
to an elbow-levere?d, pivoted at e3%, said lever
having joined to its opposite end a slide-bar
e*, having at one end a roller or other stud 7,
sald stud when the auxiliary threads are to
be cut oiff being acted upon by the cam a?,
it being at that time raised, as described, by
the pattern-surface acting on the rod ¢, the
sald camn separating the blades to permit aux-
iliary threads to get in between them, and as
soon as the roller ¢° passes off from the end
of the cam in the rotation of the dial-plate
then the springs e’ and e® act to close the cut-
ters and sever the said thread. The two sta-
tionary blades g are attached to opposite sides

of a block ¢, fixed on the said spindle B’, and

suitable pins, as 36, (see Fig. 4,) carried by
the block ¢°, enter holes in the block e, thus
insuring the proper cutting relation at all
times of the two sets of blades. The plate-
needles take the auxiliary threads from the
under sides of the auxiliary-thread guides «°,

~and when the plate-needles are not actuated

5o

to take the said auxiliary threads then the
said threads, during the rotation of the dial
cam-plate, are drawn under the usual nee-
dle-supports f, connected to the lower ends

of the staffs 7', and they are finally drawn

between the open blades of the cutter, and
when passing under the supports 7 the said

55 threads are drawn each under a clip or finger

60

/% (see Fig. 6,) which clamps and holds the

cut thread near its end, thus keeping said
thread from escaping from the thread-guide
¢’ when tuek or royal rib stitch knitting is
not being done. |
- The method of knitting tuck or royal rib
stitches herein described is novel and forms
an important part of this invention.

Having fully described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 15—

1. In a knitting-machine employing two

sets of needles, one or more main - thread

guides to constantly supply said needles with
thread, and means to actuate said needles to
knit plain-rib stitch, combined with one or
more auxiliary sets of cams and one or more
auxiliary-thread guides which are not in ac-
tion when the machine is operated to knit
plain-rib stitch, and with means to put said
auxiliary camsintooperative position to cause
them to also actuate said plate-needlesto take
sald auxiliary threads and enable tuck or
royal rib stitch to be knitted at desired times,
substantially as described.

2. In a knitting-machine, the following in-
strumentalities, viz: a cylinder-needle bed
to containcylinder-needles, a ¢ylinder-needle
cam toactuate said needles, a dial-needie bed
to contain a series of plate-needles, a dial-nee-
dle cam-plate having a plurality of main cams
to actluate said plate-needles, a plurality of
main-thread guides having threads to at all
times supply said plate-needles with thread
for plain-rib knitting, a plurality of auxiliary
cams carried by said dial-needle cam-plate, a
plurality of auxiliary-thread guides which oec-
cupy thelr inoperative position when the ma-
chine is actuated to knit plain-rib stitch, and
means under the control of a pattern-surface to
put said auxiliary cams into their operative
position to actuate said plate-needles to take
thread from said auxiliary-thread guides at
points intermediate the said main-thread
guide when tuck or royal rib is to be knitted,
and means to effect the putting of the said
auxiliary cams out of operative position when
plain-rib knitting is to be carried on following
tuck or royalrib knitting, substantially as de-
scribed. S

5. In a knitting-machine, the following in-
strumentalities, viz: a cylinder-needle bed
Lo contain cylinder-needles, a cylinder-needle
cam 1o actuate sald needles, a dial-needle
bed tocontain a series of plate-needles, a dial-
needle cam-plate having a plurality of main
camsto actuate said plate-needles, a plurality
of main-thread guides to supply said plate-
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needles at all times for plain-rib knitting, a

plurality of auxiliary-thread guides, a plu-

rality of auxiliary cams, and means under the

control of a pattern-surface to put said auxil-
iary cams into operative position to actuate
sald plate-needles to take thread from said

auxiliary-thread guides at points interme-

diate the said main-thread guide when tuck
or royal rib is to be knitted, and means to
effect the putting of the said auxiliary cams
out of operative position when plain-rib knit-
ting is to be carried on following tuck or
royal rib knitting, and means to cut off said
auxiliary threads, substantially as deseribed.

4. In a knitting-machine, the following in-
strumentalities, viz: a eylinder-needle bed to
contain cylinder-needles, a cylinder-needle

~cam to actuate said needles, a dial-needle bed

to contain a series of plate - needles, a dial-
needle cam-plate having a plurality of main
cams to actuate said plate-needles, a plural-
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ity of main-thread guides tosupply said plate- |

needles at all times for rib-knitting, a plu-
rality of auxiliary-thread guides, a plurality
of auxiliary cams, and means under the con-
trol of a pattern-surface to put said auxiliary
cams into operative position to actuate said
plate-needles to take thread from said auxil-
lary-thread guides at points intermediate the
sald mam-thredd guide when tuck or royal
rib is to be kmtted and means to e
putting of the said a,uxﬂmry cams out of op-
erative position when plain-rib knitting is to
be carried on following tuck or royal rib
knitting, and means to clamp and hold the
ends of said anxiliary threads, substantially
as described.

5. In a knitting-machine, a dial-needle
cam-plate, a pair of blades occupying a posi-
tion within the central opening of the said
plate, and a dial or plate needle bed, a cam

mounted therein, and a pattern-surface to

actuate said cam, combined with means in-
termediate one of said blades and said cam
to actuate the same at the proper time to cut
a thread placed between them, substantially
as described.

6. The dial - needle cam - plate, and the
ratchet-toothed ring having spaced cam pro-
jections 2 and mounted thereon, a pawl to
move said ratchet-toothed ring on said cam-
plate, a plurality of sets of auxiliary cams,
levers a*, and 16, connected with said cams,
and a lever ¢, said levers a® and ¢ being acted
upon by saild cam projections and actuating
sald auxiliary cams, substantially as de-
scribed.

foct the-

4 ' - 604,638

7. The dial-needle cam-plate, its cams &’
and o’, two levers a® and c connected with
said cams, and a third lever having an ad-
justing dewce combined with a ring having
cam proj ‘ections to actuate said levers a® and
¢, substantially as described.

3. In amachine for knitting plain-rib stitch

and tuck or royal rib stitch, the following in-
strumentalities, viz: a eylinder-needle bed to
contain cylinder-needles, a cam-cylinder to
actuate sald needles, a dial or plate needle
bed, a series of plate-needles therein, a plu-
rality of main - thread guides containing
threads to be used in plain-rib knitting, and
a plurality of auxiliary-thread guides to con-
tain threads to be used only when tuck or
royal rib stitch is being made, a dial-needle
cam-plate provided with a plurality of main
cams to operate sald plate-needles, to take
the threads from the main-thread guides for
plain-rib knitting, and a plurality of auxil-
iary cams, and means to automatically put
them in operative position to impart to said
plate-needles during each rotation of said
cam-plate extra knitting movements to en-
gage the threads of said auxiliary - thread

ouides only when tuck or royal rib stiteh 1s

being knitted, substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

JOHN H. RICE.

Witnesses:
T. J. HOWARD,
. T. E. RICHARDSO\I
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