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JAMES I‘RAAIER BARD OF WAY"TE PENNSYLVANIA

ATTACHMENT FOR AUTOMATIC CIRCULAR KNITTING MACHINES

SPECIFICATION fermmg pert of Letters Pa,tent No. 706,509, dated August 12, 1902.
Appheetlen ﬁleﬂ I'ebruerjr 18. 1901. Berla.] No. 47,714 (Nn medrﬂ)

To all whom it Moy concern:

Be it known that I, JAMES FRAZIR IR BARD

a citizen of the Umted States,. residing! a,t.
Wavne, in the county of Deleware and Stabe |
of Pennsylvania, have invented certain new.
and useful Improvements in Attachments for.
Automatic Circular - Kmttmg Maehmes, of

which the following is'a specification. . & -
My invention has relation"to a kmttmt‘r-

machine of the type or class known as a ‘‘cir-
cular-kmttmﬂ' ” machine, such in particular

as is 111ustreted in.the Umted States Letters

~ PatentNo. 536,616, granted to EmilJ. F ranck

15
20

%5

35

~ ing ring.

fabric formed by the machine. -

It has heretofore been proposed to edapt:
the circular:knitting machine of the Franck:
type to the purpose of knitting the front of.
the fabric with open or lace work: meshes by’
_arranging the regular needles so -that they:
may be mdependently movable in their car-|
‘rier and providing means-for locking or re-
- When the: needles are.
releaeed their. beerds are not sufficiently de-
pressed.on the down movement of the carrier.
to come into contact with the beard-closing
- ring, and hence said beards remain open and:
do net cast off the loops or crossing threads,: |
which accumulate until the needlesare locked.
to the carrier and are- carried -down thereby:
to operetwe ‘engagement with the beard-clos- |
By my-present improvement, how-

leasing these needles.

under date of Aprll 2, 1895, and in such con-

nection it relates to the eonetruemon and ar-

~ rangement of certain mechanism constitut-
.~ ing a means whereby the machine may knit,
~in conjunction with the ordinary meehes,'

open or lace work, either in the front or rear
or both in the front and rear of the tubular

- ever, both fagshioning and: reﬂ‘uler needles are

40

45

calued in the usuel manner by their respec-
tive carriers and remain locked thereto. The
control of the beards of certain needlesin my
present invention is secured. by dispensing

with the usual beard-closing ring and substi-
tutmn* two series of jacks, the ;]a,cke of one

series . bemg statwnary or fixed, while the

other jacks are movable autematlcally, SO as .

to either-close the beards on the downward

movement of the needlee controlled or else

be swung or llfted out of the
beards to prevent the closure of the beard

- and eaetmﬂ' off of the thread from the needle.

The nature and scope of my invention will

be more fully unde1stoed flem the follewmrr"

path of said ;

b are adapted torecipr ocate.
‘stitutes the fashioning- needles or these which

eompenymn* dlewmﬂe, fmmmrr part hereof,
in which—
Figure 11s a front elevatwnel view of the

upper portion of a circular-knitting maehme,
‘the attachment therefor embedymfr main fea-
tures of my invention being connected there-
| with. Fig. 271s a vertical central sectional
view. thereof |

_Fig: 3'is a side elevational
view of Fig. 1 lookmﬂ' toward the right-hand
side of the machine.
sectional view on the lme 4 4 of Fig. 3. Tig.
5 is a top or plan view of the sinker-bar bed
and needle-cylinder, certain parts of the same

‘being broken away. Fig. 6is a view similar
to I‘w 2, bat. 111ust1eb1ng the needles in op-

posite peeltlone Fig. 7 is a detail view of
one section of the eam-ring for operating the
movable jJacks. Figs. 3, 9 and 10 are en-

larged detail views ef certem parts of the at-
. teehment
_trating dlawlemmetwelly one form-of lace or-
f;open werk knit by the: ‘needles; and- Fig. 12
is a 'view of a portion of the tubular fabrle
knit upon the machine; ‘the " fabric being
.',sprea,d out upon a flat surfaee o

‘Fig. 1lisaperspective view illus-

~Referring to the- drawings,. it Will be seen

'="that main pOl'DlOIlS of:the ‘machine are ar-
‘ranged and operatein substentlally the man-
‘ner: 1llustleted and deseribed in the Letters
‘Patent No. 536,616, hereinabove referred to.
‘Thus the needle eyhnder a 18 prowded on .
its pemphery

with lonmtudmelly arranged
grooves in which the two sets of needles b end
‘Oneseét, b, con-

knit the heel and toe and rear portions of the

‘tubular fabric or stocking, and this set occu-

pies the grooves ﬂ'reuped on-one-half the pe-
riphery of the cylinder a. The otherset, 0,

are the regular needlesand occupy the grooves 95

of the remaining portion of the cylinder.
Both sets are conneeted to their respective
carriers d and d and operete in substantially

the manner described in the Franck pa,tent

The sinker-bars e, the sinker-bar bed ¢, and
web-holders ¢* are also of the same type and

operate substantlelly as the eorrespendmfr
-perte described in the said patent.

The present improvement resides 1n the

"mea,ns for controlling the beards of eertem

needles in one or both groups band b', sothat
those. beards may be closed or left open to

| deeeupmon, taken in connection with the a.C- 5 g

60
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and the casting off of the old loops or else to
preventthe castingoff of theloopsand threads
previously fed into said beards.

In carrying out my invention the beard-
closing ring of the machine described in the
Franck patent is removed and in its stead
two series of jacks are employed, one series
being stationary and performing to the nee-
dles adjacent to which they are located the
functions of the beard-closing ring, while the
other series is movable at will, so that these
Jacks may either close the beards of the nee-
dles which they control or prevent said clo-
sure. The preferred forms of jacks, as well
as the preferred means for controlling the
movable jacks, are as follows: Each needle
0, whose beard is to be constantly closed
upon the downward movement of the needle,
has adjacent to its beard and in the position
usnally assumed by the beard-closing ring a
stationary jack 7. This jaek J is arranged
radially with respect to the needle-cylinder
and is located below the sinker-bar bed and
has its nose or projecting end 7' formed to
engage and depress the beard of the needle.
T'he preferred form of the jack fisillustrated
In detail in Fig. 9. The other needles b'.,
whose beards are to remain open at certain
downward movements of the needles, have
adjacent to each beard a jack 72, shaped, pref-
erably, as illustrated in detailin Fig. 10. The

-movable jack f*has a nose or projecting end

/%, shaped to engage and depress the beard
of a needle b" when the nose 73 lies in the
path of said beard. It hasalso a free end or
tall piece f4, projecting away from the beard
of the needle, and intermediate of its ends 3
and f*it has a rounded fuleral point 73, by
means of which it is supported in a plate 7,
arranged below the sinker-bed. It follows
from this description that when the tallpiece
J*1is depressed the jack 72 will oscillate and
its beard-closing nose 12 will be elevated, so
as to clear the beard of the needle b when
sald beard descends. The jack f?isso weight-
ed that normally its nose 73 will fall under
the influence of gravity and its tailpiece f*
will be elevated, or a coiled spring ¢ may be
employed to bring the jacks f? back to their
normal position. Tosecure the depression of
the tailpieces of the jucks 72 and the corre-
spounding elevation of the beard-closing noses
J? into inoperative position, two semicircular
cam-rings ¢ and ¢’ are preferably used. Each
segment g or ¢' is adapted to turn within the
depending ring /i, which projects below the
sinker-bed ¢’ and incloses all the jacks. For
this purpose each cam-segment g or ¢’ has a
Din or stud m or m' at one end. The seg-
ments g and ¢’ do not together form a com-
plete ring, but there is a space m?separating
the ends,which permits under certain cirecum-

. stances a turning of one segment ¢ without

disturbing or turning the other segment ¢'.
Hach segment ¢ or.¢’ has on its exterior pe-
riphery a diagonal slot or slots ¢2, into each
of which fits a pin or stud ¢?, traversing the

706,509

ring h, within which the seg ments are adapted

to turn. It follows, therefore, that if the seg-
ments g and g’ are turned in one direction
they will be elevated by reason of the slotted
portions of the segmentsriding up on the pins,
whereas if the segments are turned in an op-
posite direction the segments will be lowered
In the ring 2. 'When so lowered, the base of
the segments g and ¢’ will impinge on and de-
press the tailpieces f* of the oscillating jacks
/* whereas when the segments are elevated
their bases do not engage these tailpieces and
the jacks f* assume their normal or beard-
closing position. |

In the fashioning of a tubular fabrie, such
as a stocking, it may be advisable that the
fashioning-needles » have their beards uni-
formly closed, and hence movement to the
segment g',controlling the beard-closing jacks
J* of that set of needles b, must be prevented
without, however, interfering with the move-
ment of the jacks 7? of the other set b’ of nee-
dles.. To accomplish this, the stud or pin m,
by means of which the segment ¢ may be
turned, is downwardly bent and engages per-
manently a fork or clutch m3. This elutch 13
has a broad tongue m¢, extending normally
between the downwardly-projecting stud m
and the straight stud m' when both segments
are to be turned. The cluteh m3® and its

tongue m* are adapted not only to be rocked

by preferred mechanism, hereinafter to be de-
scribed, but it is also adapted to be moved up
and down in a vertical direction, so that, if
necessary, its tongue m* may be lowered out
of engagement with the stud m/, and yvet the
cluteh m? still remains in engagement with
the stud m. To thus raise and lower the
tongue m*, the tongue is provided with a hori-
zonutal arm m? arranged toslide up and down
on a square rock-shaft mb The arm m° has
a grooved collar m7 engaged by a forked
cluteh m?®, formed at one end of an angle-le-
verm’, pivoted, as at m', to a fixed part of the
machine. 7The other end of the angle-lever
m’ is connected to a link or rod m. Suit-

able means controlled by the machine and

not illustrated may be employed whereby the
link at certain times may be shifted in one
direction to actuate the lever m° so that the
arm and tongue m?* are elevated on the rock-
shaft m° or in an opposite direction to lower
sald tongue. The square rock-shaft 8 may
be oscillated by the preferred mechanism
1llustrated in the drawings, which consists,
essentially, of a pattern wheel or disk 2, con-
trolling the horizontal oscillation of a forked
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arm n', connected to and adapted to swingizg

the square shaft mS. When the clutch m2and

1ts tongue m! are elevated by the angle-lever

m? to the position indicated by full lines in

Ifigs. 1 and 3 and the rock-shaft m® is oscil-

lated, both segments g and ¢’ are oscillated

and rise and fall within the ring 7. When,
however, the clutch m® and tongue m* are low-

ered to the position indicated by dotted lines
in FFigs. 1and 3, the tongue clears the pin m’,

I30




~-and hence only the segment ¢ will be osml--

IC

‘between adjacent ends of the segments.
ratchet pattern wheelordisk» is adepted tobe |-
‘advanced step by step, as required, by means-
of a pewl n?, the movement of which is pref-
~ erably secured or controlled by the.up-and-.
‘down movement of one of the needle-carriers.
 This is, eccompllshed by securing to the car-

i '7"‘06,509:-:-

lated a distance meesured Dby the free space m?

rier d’a bar or pin 7’ adapted as the carrier

~ d' descends to impinge upon and depress the

- free end of a lever n?, the other end of said
This
rock-shaft n° carries a rock-arm n°, to Whlehf |
the pawl n?is secured. The 1oek -arm n° is
normally under the tension of a spring n”"-
‘which tends to retract the arm n®and pewl ne
and.to elevete the leve1 n* when the cmuer:

I3

20

lever being secured {0 a rock-shaft n’.

d’ rises.

In the fOImatleu of a febllc Sueh fer 11:1--'
stance, as is illustrated in. Figs. 11 and 12

the needles of the set b’ are ar ra,nﬂ'ed in the

needle-cylinder, as illustr ated in Fw‘ 4, to the:
right of the eylmdm—nemelv there is firsta
leguler needle b, adjacent to which is a sta-
tionary beard- elesmﬂ* jack f, then there are.
two grooves or spaces in which no needles.
are pleced then there is one needle b, adja-
cent to which is a movable jack 12, then two
more vacant grooves or channels, then two.
regular needles b, controlled by the  jacks:
7, then two vacant spaces, and so on around
the semiperiphery of the ¢y linder.
tern disk or wheel.n has upon alternate faces
= either buttons »n® or vacant spaces 7, which-
control the in-and-out shifting of the. eluteh—.,

~arm 7', and therefore the up or down move-

15

_-menh of a segment g, or both segments ¢ .and.
g, so that the movable jacks f? may be ele-
Vated or depressed, according to the pattern:

desired. The needles b in thelr up --and-

down movement knit regular loops or meshes
p; but the needles bt only kmt and cast off
an elongated loop or mesh p'at those periods:
of time when the nose of the movable jack 12
‘closes the beard of said needle bl.
form of fabric the beard of each of the nee--| .

- dles D" is only closed at every second revolu-

50

 _55:

‘tion of the thread, end hence the needle b,
will carry a loop p'" and one cmssmﬂ' thread.
p* before the loop ' "and thread p? are cast off
and a new loop p' is formed. On the other
- side of the cylinder g, in which the set b of |,
- fashioning-needles are grouped, there are by
preterence no needles 1em0ved and hence:
those needles b of this set b mll form and:
retain the loops p®- only and not crossing-
~ threads, the result being nuek stitches upen'.

the needles b1 on.that. side of the cylinder.

6o

Itis, however, obvious thatthe entireeylinder |
a may contain needles ﬂ*rouped as illustrated
~in the right-hand side or in the left-hand side-
of the cylmder or that one side, the fashion-
1ng-11eedle side, may not be provided with |
needles 01, eontrolled by the jacks 7%, but by |
the ordmery needles b“’ controlled by the _1 .

~ fixed Jecks I

The

The pat-

In this

1‘

character

Ha,vmfr thus- descubed_ the nature and ob- -

ject of my invention, what I claim as new,
and desire to secure. by Letters Patent, is—.

1. In a circular-knitting machine Of the
deserlbed

meshes thereon.

needles, and mechanism for elevating seld

jacks to prevent the closure of the bemds_- |
during the downward mevement of said - Te-
‘maining needles.

in - combmetwn with:
‘bearded needles and . ‘mechanism for: operat-
ing the same, two sets of beard-closing jacks,
of Whleh one set is fixed and controls certain.
of the needles to form regular meshes and. the
~other set is movable. and. adapted when. with-
‘drawn to clear the beards of certain other
‘needles and prevent the formatlou of 1errula,1 8
25

2. In a circular- l{mttmo* ‘machine of the |

character described, a series of bearded nee-

dles and mechanism for operating the same,
means for constantly closing the. beards' of
certain of said needles at every downward
.| movement of the same, a series of movable -
jacks controlling the beards-of theremaining -

o

75

__ 9'.9

3. In a machineof the chmaeter descubed o

‘a bearded needle, a needle-cylinder Wherem_ )

theneedle’ is adapted to be reciprocated, a -

sinker-bar bed adjacent to the needle-eylm---ﬁ*
‘der, a sinker-bar arranged to operate in sald
bed and a heeld-elosmg jack in fixed lat-
oral relationship to the needle-cylinder and

95

fulerumed below the sinker-bar bed so as to-

‘oscillate toward and away from.the beard of
the needle, substantially as and for the pm-— o

poses deserlbed |
4. In a mechme of the charecter deseubed

‘abeard-closing jack havingatoneend a beerd—
~elosing nose end at the other end a tailpiece,
said jack having a fulerum intermediate of
1ts ends, and a segment&l cam-piece adapted
to be esmlleted and to be elevated and de-
pressed adjacent to the tellpl_eee and when

depressed adapted to impinge on said. tail-

‘piece.to depress the same and to elevate and
withdraw the nose of the Jeek fr om the beald |

of said needle.
5. In.a circular-
cherecter described, beerded needles, mech-

anism for 0pe1etmﬂ' the same and- fixed and:
‘movable jacks. for respectively closing regu--

100

',.1.0-5 |

'IIO _.

kmttmo‘ mechme of the |

115

larly -and mtermlttently the bemds of seld B

needles.

6., In a euculel

lcmttmn' machme of the-_
character described, bearded needles, mech- _
anism for operetmﬂ' the same, two sets of

120 -

jacks, whereof one set is adapted to continu-

ously in one direction close and the other set

intermittently inthe same direction close the
beards of said needles. |

125

In tesmmony whereof I have heleunto set;f‘ -

II]“‘ WIBHBSSBS

JA\{[ES I‘RA/ IILR BARD

W’ltnesses |
J. WALTER DOUGLAS%
- THOMAS M. SMITH.

‘my signature 11:1 the p1 eSence of two subser 1b-
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