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'To all whom it ma 1 CONCETT:

" Beit known that I, LouIs N. D. WILLIMIS

a citizen of the Unlted States, residing in Ash-
bourne, Montgomery county, Pennsylmma,.

have invented certain Implovements in Rib-
Knitting Machines, ef whlch 1he follomnfr is
a spemﬂeatlon

The object of my invention is to SO COL-
struct a rib- knitting machine as to form
blocks; plaids, stnpes, or like fanecy figures,

an especial feature of theinvention compris-
ing means whereby such figures are produced

in portions of the fabric whleh_ are fnrmed

~ throughout in **tuck-stiteh.”
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In the accompanying drawin gs, Fl“‘l]le 1 1S
a vertical sectional view of sufﬁﬂlent of a rib-
knitting machine to illustrate my invention.
Fig. 2'is a plan view of the dial-cain plate,

'_showing the v'a,rio_us cams on the under side
of the same in dotted lines.

tional view illustrating an ad;ustmenb of the
cams of the dial-cam pldte differing from
either of those illustrated in Fig. 1. Fig. 4
is a sectional view of a dial, dial- cam plate
needles, cams, and -cam-epef‘ating devices of
a character somewhat different from those
represented in Figs. 1 and 2, but embodying
the main features of my invention. Fig. 51is

a plan view of said dial-cam plate with the
Figs. 6, 7, and

cams shown in dotted lines.
8 are diagrams illustrating the dlfferent po-
sitions assumed by the cams of the dial-cam
plate under different conditions of working.
Figs. 9 and 10 are respectively a vertical sec-

tional view and a sectional plan view show-
ing a modified construction of cams fora ma- |

chine such as illustrated in Figs. 1 and 2.

Figs. 11 and 12 are like viewsshowing a modi-
fied construction of cams for a machine such

as 1llustrated in Figs. 4 and 5, and Figs. 13
and 14 are views showing eenStmetions of
cams which may be used when ‘“welts” are
to be made.

In Fig. 11 have illastrated my Iinvention
as apphed to an ordinary form of rib-knitting
machine having the vertical needle-eylinder
1, with needles 2, and vertical cam-box 3,
with cams for actuating said needles, so as to
cause them to knit. The circular horizontal
plate or dial 4 is mounted, as usual, upon the
central depending stem or spindle o of the

Flig. 318 a sec-

thread-feeding point.

set of them.

(No medel ) |

! ma,ehme and 18 loeked tothe Veitma,l eyhndel
‘1, so as to be prevented from rotating with

sald dependmﬂ' stem orspindle 5. Above the

dial 4is the dial-cam plate 6, which is secured

to the spindle 5, s0 as to rota,te theremth and

53

in unison with the cam-bhox 3in such manner

that the dial-needles will be projected simul-
‘taneously with those of the needle-cylinder

to receive the knitting thread or threads.

ing provided, respectively, with long and

“shortlatches. Thus supposing thedialto con-
tain in all, say, two hundred needles, these.
needles may be divided into twenty sets of
ten each, ten of these sets being composed of
while the
other ten sets altemmte with the ﬁlst and are
eomposed of needles 8, having long latches—
‘that is to say, the needles of the dial would
present first aset of tenshort-latched needles
7, then a set of ten long-latched needles 8,
'then another set of ten shert latched needles

needles 7, having short lfltehes

7, then another set of long o-latched needles S,

" mld so on throughout.
* The machine is a deuble feed machine—

that is to say, it is intended for use with two

diametrically-opposed thread-guides, one of -
30

which feeds to the needles d_thread of one

color or shade, while the other feeds to said
needles a th1ead of a different and contrast-
“ing color cr shade.

There are eensequently
two sets of cam mechanism both in cylinder
and dial, so as to project the needles at each
The cams of the cam-
box for acting upon the needles of the ver-

t tical cylinder and also the draw-in cams and

guard-cams of the dial-cam plate may be as
ueual and hence need not be further referred
to. The needle- projecting cams of the dial-
cam plate, however, are of novel construc-
tion; but as both sets of cams are precisely
alike it will be necessary to describe but one
There are in each set two cams

9 and 10, the cam 9 being a sliding cam and
the cam 10 apivoted and v 1b1 ating cam. The
cam 9 has a bolt 11 projecting tlnoun*h a slot
in the dial-cam plate and engaged at a point
above said cam-plate by one arm of alever12, 1co
which is hung to a suitable pin on said cam-
i plate. The cam 10 is earried by a pivot, stud,

60
| The needlesofthe dialaredivided intogroups
or sets distinguished from each other by be-
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or shaft 13 of an arm 14, and the hub of said !

arm 14 has above the dial-cam plate a toothed
segment 15, which meshes with a correspond-
Ing toothed segment 16 on the hub of the lever
12, so that motion imparted to the lever is
transmitted to the arm, and vice versa, these
two elements being thereby caused to move
In unison, but in opposite directions. Each
of the cams 9 and 10 is susceptible of Leing
moved to either of three different positions,
such movement being effected by contact of
the lever 12 or arm 14 with a stud or disk
moved intoline with the outer projecting por-
tion of said arm orleverin a manner common
In this class of mnachines, the arm and lever
occupying different horizontal planes, as

- shown in Fig. 1, so as to permit of the ready
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operation of either of them in this manner.
When the cam 9 is fully retracted, as shown
at the right-hand side of Figs. 1 and 2, it
fails to project either of the needles 7 or § to
such an extent as to ‘“clear” the same—that
is to say, to carry the inner or free end of the
latch outwardly beyond the stitch upon the
needle; but when the cam 9 is fully retracted
the cam 10 is fully projected, and this cam
acts upon the inner ends of the stems of the
needles 8 so as to project or clear the same,
as shown at the right-hand side of Fig. 1, said
cam 10 having no effect upon the needles 7,
owing to the fact that their stems or shanks
are shorter than those of the needles 8. At
the right- hand side of the machine, there-
fore, the needles 8 will be ““cleared” or will
cast their stitches and receive newones, while
the needles 7 will be ‘‘tucked”—that is to
say,they will not cast thestitchesalready apon
them, but will receive the thread to form addi-
tional stiteches. WWhen the cam 9 is partially
projected, the cam 10 is partially retracted, as

shown at the left-hand side of Figs. 1 and 2.

Hence when the needles 7and S are subjected
to the action of the cams when thus adjusted
the cam 10 will not have any projecting effect
upon the needles 8, both sets of needles be-
ing projected to the same extent by the cam
J.  This extent of projection is sufficient to
clear the needles 7, having shovt latches, but
18 not enough to clear the needles 8, having
long latches. Hence at this poiut the nee-
dles 7 will be cleared and the needles 8 tucked.
At the point where one knitting-thread is fed
to the machine, therefore, one half of the nee-
dlesinseparated setsorgroups will becleared,
while the other half ¢f the needles in alter-
nate sets or groups will be tucked, while at
the point where the second kuitting-thread
1S fed to the machine the needles which were
cleared at the first feeding- point will be
tucked and those which were tucked at the
first feeding-point will be cleared.

Thethread which isfed tothe needles when.

the tuck-stitches are being formed upon them
appears more prominently on the face of the
fabric than the thread which is fed to the nee-
dles which are being cleared. Ilencesolong

as the cams retain the positions shown in |

IFigs. 1 and 2 one thread will appear promi-
nently upon the surface of the fabrie through-
out all portions of the same represented by
the groupsof needles 7, while the otherthread
will appear prominently upon the face of the
fabricthroughout all portionsof the same rep-
resented by the groups of needles 3, the effect
being to produce stripes in the fabrie, owing
to the different or contrasting colors or shades
of the knitting-threads.

When the cam 9 is projected to its full ex-
tent, it acts upon the bits of all of the nee-
dles so as to project them to the clearing-
point, and thus produce plain ribbed work,
as shown 1n Fig. 3. In order to produce
bloeks or plaids, the dial-cams are shifted at
intervals—that is to say, a certain number
of courses are knitted with the cams in the

position shown in Figs. 1 and 2, and the posi-

tion of the cams is then reversed, the cams
which were before adjusted. to the position
shown at the right-hand side of Fig. 1 being
adjusted to the position shown at the left-
hand side of said figure and those cams which
were before adjusted to the position shown
at the left-hand side of Fig. 1 being adjusted
to the position shown at the right-hand side
of said frgure. The needles 7, which were be-
fore tucked at the right-hand side of the ma-
chine, will now clear, and theneedles 8, which

were before cleared at that point, will now
tuck, and in like manner the needles 7, which

were before cleared at the left-hand side of
the machine, will now tuck, and the needles
8, which were before tucked at that point,
will now clear. Hence there will be a change
in the character of the threads appearing
most prominently on the face of the fabric.
In the modified construction shown in Figs.
4 to 8§ both cams and needles are somewhat
changed, two vibrating cams 20 and 21, lo-
cated one above the other, taking the place
of the sliding cam 9 and vibrating cam 10 be-

| fore described, and the short-latched needles

7, having bitsintended to be acted upon by the
lower cam 20 only, while the long-latched
needles § have longer bits intended to be
acted upon by the upper cam 21 and also un-
der certain circumstances by the lower cam
20. Bothcams 20 and 21 are carried by a sin-
ogle stem 22, which has above the dial-cam
plate a two-armed hub 23, one of the arms
being connected by a link 24 to a pivoted arm

"25, hung to a stud which rotates with the dial-
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cam plate, and the other arm of the hub be-

ing connected by a similarlink 26 to an arm
27, likewise pivoted to said stud. Henece by
proper contact of an actuating lug or disk
with the arm 25 or 27 the cams 20 and 21 can
be adjusted to either of the positions shown
in Figs. 6,7,0or 8, When adjusted to the po-

sition shown- in Fig. 0 and at the right-hand
side of Figs. 4 and 5, the upper cam 21 pro-
jects the long-latched needles 8 to the clear-
ing - point and the lower cam 20 only pro-
jects the short-latched needles 7-to the tiuck-
When adjusted to the intermediate

point.

125
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position shown in 'Fig...7 and at the left in
Figs. 4 and 5, the two cams have about the

same throw, and the short-latched needles 7

will be projected to the clearing-point, while
the long-latehed needles 8 will only be pro-
jected to the tuck-point. 'When the cams
are adjusted to the position shown in Fig. 8,
the lower ecam 20 projects all of the needles
to the clearing-point. Hence provision is af-
forded by this construction for all of the va-

- rious operations possible with the construe-

20

tion shown in Figs. 1, 2, and 3.

Either arran crement of cams deseubed pro-
vides for the prod uction of block or plaid pat-
ternsin fabric knitted in tuck-stiteh through-
out; but when itis desired to produce tneked
strlpes of the same color throughout or to

produce blocked stripes of tuckwork alter- |

nating with stripes having plain portions al-

-ternatlnﬂ' with the- tueked portions it 1s not

necessary to have the same construction of

- cams at both sides of the dial-cam plate, a

_25

20

35

single cam being used at one side of said
plate and said cam being adjustable to two

positions and serving when in the inner po- |

sition to project the lenn lateched meedles to
the tuck-point and the short-latched needles
to the clearing-point and when in the outer-
most position projecting both sets of needles
to the clearing-point. Such constructions are

illustrated in FKigs. 9, 10, 11, and 12, Ifigs. 9

and 10 showing a sliding cam 28, intended for
use in conjunction with cams of the character
shown in Figs. 1 and 2, while Figs. 11 and 12
show a swinging cam 29, adapted to be used
in connection with cams of the character

-shown in Kigs. 4 and 5.

40

When it is desn'ed to construet the ma,(,hme

so as to produce a -welt by knitting on the

cylinder-needles while all of the dlal needles

are retracted so as to retain their stitches,

50

55
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but form no new ones, the cams 9 and 10 may
be combined with a swinging slotted cam 30
of a character similar to that set forth in
Robert W. Scott’s patent, No. 363,429, dated

“August 16, 1887, such cam following the cams
-9 and 10, as shown in Fig. 13, and being car-

ried by a stem pivotally mounted in the dial-
cam plate, whereby it is adjustable so as to

direct the needles either to the clearing, tuck,

or welt points, all of the cams being so hunu

‘and actuated as to be independent one of an-

other, or such a cam may be used in advance
of a cam 10, as shown at 31 in Fig. 14, said
cam 10 serving to project certain of the nee-

‘dles to the clearing-point when the cam 31 18

at the tuck-point and being moved entirely

out of the way when the cam 31 is adjusted.

to the welt-point. The stem which, carries
the cam 30 or 31.is acted upon by mechanism
of a character similar to that which acts upon
the stem 22 of Figs. 4 and 5, so that said cams
can be moved to either of three positions—
that is to say, to an innermost or welt posi-
tion, as in Fig. 13, to an outmost or clear-
ing poswwn, as in Fw 14, or to an interme-
~diate or tuck p051t10n

sition shown in Fig. 13, it acts upon all of the

needles to retract the same to such an extent

that they will not receive thread from the

guide at that side of the machine. Hence
st1tches will be formed on the cylinder-nee-
dles only, and this may be continued for as
many courses as desired. In the construc-

‘tion shown in Fig. 14 the cam 31 is adjusted

so as to move all of the needles to the clear-
ing-point; but when it is moved inward to

the tuck-point the cam 10 can also be moved
| inward so that the needles will remain at the
‘tuck-point.

‘When the cam 381 is adjusted to
the intermediate or tuck position, the cam 10
can be adjusted so as to either permit the
needles to remain in this position or move
them outward to the clearing position.

Tt will be observed on reference to Figs. 1,

| 3 and 9 that the cam 10 is located at or close

130 the base-line of the needles or bottom of

the grooves in which said needles work, so

that its presence adds nothing to the thick-

-ness of the dial-cam plate, while its action

upon the needles is most direct.

70

75_

8o

g0

Although I have deseribed the peculiar nee-

dles and cams constituting the subject of my

invention as applied to the dial and dial-cam
plate, it will be evident that needles and cams

of a qubstantla,lly similar character can be em-
ployed In connection with the needle-cylinder
and its cam-box when it is desired to produce

‘thepeculiarcharacterof work described upon
the cylinder-needles.

_ Hence in the claims I
have used the term ‘¢‘needle-carrier” to indi-

cate either the dial or cylinder and the term
‘“¢cam-carrier” to indicate eilther the dla,l-ea,m

plate or cylinder cam-box. |
Having thus described my invention, I

95
100

105

claim. and desire to secure by Letters PaJt- |

ent—

1. The combination in a kmttmg maehlne,
of a needle-carrier provided with needles ar-
ranged in alternating groups, and having re-

spectively long latches and short latches, with
“a cam-carrier having cams acting independ-
‘ently, one upon the short-latched needles and

the other npon thelong-latched needles, these
cams belng adj usta,ble to vary the extent of

11O

115-

projection of the needles whereby either set

of needles may be caused to tnek and the
~other set to clear.
2. The combination in a kn1tt1ng-mach1ne,-

of a needle-carrier provided with needles ar-
ranged in alternating groups, and having re-

a cam-carrier ha,vmﬂ* cams acting 1ndepend-—
ently, one upon the short latched needles and
the other upon the long-latched needles, one
of the cams being a,lso adapted to act upon
both sets of needles, and these cams being

adjustable to vary the extent of projection of

thesneedles whereby either set of needles may

be caused to tuck and the other set to clear or

both sets of needles may be caused to clear.
3. The combination in a knitting-machine,

‘of a needle-carrier provided with needles ar-
When in the po- | ranged in a,lterna,tmg groups, and having re-

120

'epectn ely long latches and shortlatches, with -

125
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4.

spectively long latches and short latches, with | needles or upon the bits of the long-latched

a cam-carrier having two cam structures, one
effecting such adjustment of the needles that
the long-lateched needles will be cleared and
theshort-latched needlestucked and the other
effecting such adjustment of the needles as
to clear onthe short-latched needles and tuck
on the long-latched needles.

- 4. The combination in a knitting-machine,
of a needle-carrier provided with needles ar-
ranged in alternating groups and having re-

- spectivelylonglatches and short latches, with

'3
20
_25
30
35
40
45
50

55

& cam-carrier having two cam structures one
actuating the needles so as to clear on the
long-latehed needles and tuck on the short-

latched needles, and the other acting to clear

on the short-latched needles and tuck on the

‘long-latched needles, the latter cam strue-

ture being adjustable to vary the extent of
projection of the needles thereby so as to
clear on both sets of needles. -

5. The combination in a knitting-machine,
of a needle-carrier provided with needles ar-
ranged In alternating groups and having re-
spectively longlatches and shortlatches, with
a cam-carrier having two cam structures one
actuating the needles so as to clear on the
long-latched needles and tuck on the short-
latched needles, and the other acting to clear

on the short-latched needles and tuck on the

long-latched needles, both cam structures be-
ing adjustable to vary the extent of projec-
tion of the needles thereby so as to clear on

- both sets of needles.
6. The combination in a knitting-machine,

of a needle-carrier provided with needles ar-
ranged in alternating groups and having re-
spectively longlatchesand shortlatches, with
a cam-carrier having two sets of cams, each
set comprising independent cams, one for act-
ing upon the short-latched needles and the
other for acting upon the long-latched nee-
dles, each set of cams being adjustable to
vary the extent of projection of the needles
thereby so as to provide for tucking upon
either set of needles, and clearing upon the
other. |

7. The combination in a knitting-machine,
of a needle-carrier provided with needles ar-
ranged in alternating groups and having re-
spectivelylong latches and short latches, with
a eam-carrier having two sets of cams, each
set comprising independent cams, one for act-
ing on the long-latched needles only, and the
other for acting upon either the short-latched
needles only or upon both sets of needles, said
cams being adjustable so that either set of

- needlesmay becleared and the others tucked,

6o

65 toacteither upon the bits of the short-latched |

or both sets may be cleared.

8. The combinationin a knitting-machine,
of a needle-carrier provided with needles ar-
ranged in alternating groups and having re-
spectively long latches and short latches with
a cam-carrier having a sliding cam adapted

688,275

needles, and a pivoted and vibratable cam

acting upon the ends of the stems of the long-

latched needles.

). The combination in a knitting-machine,
of -a needle-carrier provided with needles ar-
ranged 1n alternating groups and having re-
spectively long latches and short latches, with
a cam-carrier having a cam adapted to act
upon the bits of the needles, and another cam
for acting upon the needle-stems, the latter
cam occupying a position at or close to the

‘base-line of the needles.
10. Thecombinationina knitting-machine,

of a needle-carrier provided with needles ar-
ranged in alternating groups and having re-
spectively longlatches and short latches, with

‘a cam-carrier having cams for acting inde-
pendently upon the long-latched needles and

short-latched needles, a pair of cam-actuating
arms and connections between the same and
the cams whereby movement of either arm
will effect adjustment of the cams.

11. Thecombinationinaknitting-machine,
of a needle-carrier provided with needles ar-
ranged in alternating groups and having re-
spectively long latches and short latches, with
a cam-carrier having a sliding cam for acting
on the bits of the short-latched needles, a piv-
oted and vibratable cam for acting upon the
stems of the long-latched needles, a lever for
operating the sliding cam, an arm for operat-
ing the pivoted cam, and gearing connecting
sald arm and lever so as to cause them to move
in unison but in opposite directions.

12, The combination in a knitting-machine,
of a needle-carrier provided with needles ar-

ranged In alternating groups and having re-
spectively long latehes and short latches, with
a cam-carrier having a cam adapted to move
the needles to the welt-point, and a cam
adapted to move certain of the needles to the
clearing-point, both of said cams being ad-
justable to vary the extent of projection of
the needles and throw them into and out of
action.

13, The combinationin a knitting-machine,
of a needle-carrier provided with needles ar-
ranged in alternating groups and having re-
spectivelylong latchesand short latches, with
a cam-carrier having a slotted cam movable

S0 as to direct the needles either to the clear-

ing-point, the tuck-point or the welt-point,
and a projecting cam as 10 for acting upon
certain of the needles independently of said
slotted cam, said second cam being also ad-
justable to vary the extent of projection of
the needles thereby.

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

LOUIS N. D. WILLIAMS.

Witnesses:

WILL. A. BARR,
Jos. H. KLEIN.
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