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To ail whom z:i m(iy CONCEPTL: |
Be it "nown that I, JAMES L. ECK, a citi-
zen of thi. United Sba,tes residing at Reedmg,

county of 3erks, State of Pennsylvama have.
invented certain Improvements in Circular-
Knifting Machines, of which the following is

a epeelﬁeetlon.

My invention relates to circular-knitting

~machines; and it consists, first, in improved
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- - needles together in the narrowing operation
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mechanism for raising out of service the
‘““half-back” needles, as required preparatory
to the formation of the heel of a stocking, for
instance, and for again lowering said needles
after the heel has been formed, second, in
providing for the lowering of two of the raised

and the reraising of one of them, whereby the
formation of the heel is more satwf&etomly
effected.

The features of the 111ve11t1011 are fully de-

‘scribed in connection with the accompanying
drawmfrs, and are particularly pomted out

- in the claims.
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- the line « ¢ of FKig. 1.
‘separateviews of several parts ofthe machine.
My presentinvention relates particularly to
the form of machine for which Letters Patent
were issued to. me July 17, 1894, No. 523,111;
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a portion of tne cam-
switch-cam mechanism attached thereto; and

Figure 1 is an elevation partly in section
of the needle- cylinder of the machine. Fig.
2 is an inside view of a portion of the cam-
cylinder developed. Fig. 3 is a plan view of

Fig. 4 is a sectional elevation of the same on
Figs. 5,6,7,and 8 are

aud in thé accompanying drawings I have

only shown so much of the general construec-

tion as is required to clearly explain the ap-
plication and effect of my improvements.
The cam-cylinder A is arranged to turn
upon the inclosed needle- eyhnder B with
either a rotary or reciprocating motion, as de-
sired for different work, in the nsual manner,

“and is shown prowded with a cam mechan-
“ism similar in the main to that which is par-
ticularly described and claimed in my prior

- patent referred to. 'This mechanism consists,
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essentially, .of seperate throwing-down and |
throwing-up cams adapted to opera‘ue respec-
tively, upon the raised and lowered series of

needles in w1demnn' and narrowing. The
throwing-down cams D D are eaeh earrled b;y

cylinder, having the

c¢ylinder, the cam b ing adapted to turn in
one dlreetlon upon its pivetal connection d°
to the arm, (against the tension of a spring

1n0% ShOWIl in the drawings, } but rendered

rigid therewith as to strains in the opposite
direction by means of stops d” d*. ’f‘he throw-
ing-up cams I ¥’ are pivoted at j 7 to the
cam-c¢ytinder and are weighted so
maliy fall into lowered p’esition.- The only
difference to be noted in these two sets of

cams, as compared with those shown in my

previous patent, are, first, that the hooked
ends d of the throwing-down cams are lengih-
ened S0 as to engage the heels of {wo n ,..eales

instead of one, and, second, that the throw--

ing-up cams are indepeﬂdent of the crosg-
arms K and connected mechanism whereby
the throwing-down cams are moved into op-
erative or mopemtwe position, instead of be-
ing arranged to engage therewith. The effect
of these differences wiil be deseribed later.

The central pivoted cam H, fixed cams H’

' H? and K K, and pivoted cams G G form

jointly, as heretmere the upper and lower
courses of the needles required to form the
stitches in ordinary knitting.

In my prior patent no special pI'OVIE:IOH
was made for raising out of action about one-
half of the needles, technically called the
‘“ half-back needles,” as is required prepara-

{ tory to the operation of forming the heel or

toe of a stocking. To accomplish this and
the subsequent lowering of the same anto-
matically, 1 now pro ﬁde a novel meehamem

| comprising a pairof switch-camsd M," which

are mounted in oppobltely-melmed poe tion

in openings in the wall of the cam- eylinder

and are capable of radial movement, and a
lever mechanism whereby. one or other of
said cams is caused to project inwardly into
the path of the needles and engage such of
the latter as are intended fto be operated by
them. A guide-bracket N is provided for the
headed eh&m{ “*’J" forming part of each cam,

and a spring #' (ene of whichis Shewn on the

left-hand shank in Fig. 3} isarranged to nor-
mally retract the cam, wiile & 1ever {2, pw-
oted at .¢° to a bracket O on the cam- cylin-
der, is adapted when reeked te bear at ¢ne or

_other of its opposite ends ¢’ ¢~ against a cam-
| shank N', s0 as to. press the cam inwardly

s o nor-

lan e@erier arm D', pivoted at d? to the cam-
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- until it projects it suﬂiéie‘ntly"into the path |

of the needles to engage such of the latter as
are provided with long heels ¢, while permit-
ting those with short heels ¢/, Tig. 1, to pass
5 freely. "The cam M’ is set low down, so that
the heels of the needles cannot pass under
its lower ends when it 18 projected, but are
torced to raise upn the ineline and pass over
the top end, while the cam M is sef high, so
o as to cause the heels of the raised needles to
. eomein contact with it, when it is projected,
and to ride down its inclined side and under
1ts‘end into the lower course. To operate
the lever Q, I employ a shaft P, mounted
15 vertically in the bracket O and provided at
its upper end with & cam or tooth R, ar-
ranged to engage teeth or projections q g on
the rocking lever, and at its lower end with
an arm S of any suitable form whereby the
20 shaft may be turned. The tooth R is S0
shaped as to rock the lever Q a sufficient dis-
tance to properly project the switch-cam and
to pold it in such position against any strain
upon the cam. |
25  For convenience in assembling and discon-
necting the parts, the shanks N’ are prefor-
ably detachably secured to their respective
cams and cam R is removably secured by
any suitable means to.itsshaft P. The man.-
30 ner preferred of securing the shanks to the
cams 18 by screw-threads, as shown. FKEach
shank is shown as encircled Dy a collar N,
having an enlarged end, which is let 1nto a
reeess in the contiguous cam. and provides
35 an abutment for the end of the coiled spring
n', said collar being formed on the end of
bracket N.. . |
The use of twa series of needles having
. heels ¢/ or ¢ of different lengths is not new,
4o but I have provided tiie shank of each needle
with an additional heel or stop ¢* adjacent
to the main heel, but nearer the hook of the
needle, said supplemental heel Serving as a
‘positive stop for the needle, and thereby per-

45 manentiy relieving the main shank of its |

function as a stop against the needle-band.
The needie is preferably formed with a com-
pound curve, as shown at ¢, above said Sup-
plemental heel to provide a pockes contigu-
30 ous to the latter for the band B'. ' The pur-
pose and effect of this improvewmens are, first,

both of the veedlesand the ribs b between the
needle-grooves, and, seeond, to inerease the
5 guiding and wearing surface of the nsedles

cular groove &' in the periphery of the needle-
cylinder for the spring-band B’ makes the
eorner 0%, Fig. 8, of cach rib so weak that any |
o considerable side strain is likely to break it
off. I have found that in practice such
strains are brought against the needle-heels
¢, and that in the construction of needles

apon the weak coruer &° of the rib and re-
sults in breakage both of the ribs and needles,

.28 |

of making the main heel C serve as a ston
against the spring-band B’ the strain brou oht
upon the main heel is taken by the riba con-
siderable distance below the weal upper cor-
ner and no breakage is likely o oceur, while
at the same time the stop ¢® furnishes an nd-

~ditional bearing and prevents rapid side wear

on the needle, thus considerably increasing
its life.

~In the operation of the machine for ¢ir-
cular knitting the needles take the course
marked 3 in Fig. 2, the needle-heels passing

under the throwing-up cam I, which has
- been raised from its natural lowered position

by the first needle contacting with it, as in-
dicated by the arrow 4, this needle bein g Sub-
sequentiy lowered again by the throwing into
action of the switch-cam M. Thus the cam
I is held in raised position by the needles
passing under it instead of being independ-
ently supported, as in my prior constrietion
referred to, and falls freely into the lowered
position indicated in the drawings when a se-
ries of needles are raised out of the course 3.
When the heel of g stociking is reached, for
instance, about one-half of the needles must
be raised and the motion of the cam-cylinder

changed from rotary to reciprocating. To

effect the former action, the switch-cam M’

is thrown into service, as before described,

and the long-heeled needles are raised, as
Indicated by the dotted line 1. The narrow-
ing is then effected by the action of the cams
F' and F, which alternately raise the end

needles out of service, the throwing - down

cams being lowered so as to permit the pas-
sage of the raised needles over them, all as
In my prior construection referred to. The

- widening is then effected by raising the cams

D D’ to the position shown. This brings two

' of the raised needles under the hook d of the

cam, as indicated by dotted lines, and they
are both thrown down by the movement of
the latter and pass under the eam ' which
1s held in raised position by the preceding
lowered needles with which they follow the
course o, On the return stroke one of these
needles (marked C*) is again raised by the

cam F, so that each double m ovement of the
cam-cylinder widens on? y one needle at each
- end, as heretofore.

to greatly reduce the liability of breakage |

Having thus fully explained my invention

‘and distinguished the same from "what has

heretofore been done, what I desire to claim

| 1g—
m 8aid grooves. It is evident that the cir- .,

L. In a knitting-machine, the combination

~with the cam-cylinder, of two oppositely-in-
clined switch-cams radially movable through

openingsin the eylinder-y all, shanks project-

1ng through said wall from said cams, retract-
Ing-springs on said shanks for holding gaid
-cams normally out of the needle-path, a rock-
Ing lever arranged to engage one or the other
heretofore used this strain eomes. directly |

-
Ll

of said shanks when moved from its central

position, for projecting said cams one at o
, tiwe into the needle-path, and means for op-

By providing the addiifonal heel ¢?instead | erating said lever.
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92, Ina kmttlnﬂ-maehme the combination
with the cam-cy 11nder of two oppositely-in-

clined switch-cams radially movable through

- openingsin the eylinder-wall exterior shanks

onsaid camsprovided with retraetmﬂ'-sprm oS, -

a rocking lever adapted to engage one or other

-of said eam-shanlks wihen moved from its cen-

tral position, and a Tertlcally arranged shaft

- Pro \TldefLWIEII a cam engaging said mekmo

10

I5

lever and adapted.to opemte the same, sub-
stantlally as set forth. .

3. In a knitting-machine, the combination
with the cam-cy lmder of two oppositely-in-

clined switch-cams radially movable through

openingsinthe cylinder-wall, exterior ehanhs
In said cams prowded with 1'et1'aet1n g-springs,

~arocking lever adapted to engage one or other
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ends a cam within said opening,
_upon ‘the walls thereof to rock emd lever, and

of said eam-shanks when mov ed from its cen-
tral position, a vertical shaft, carrying a cam

or tooth R adapted to eperate and lock said.
rocking lever, and means for turning said

eam—shaft substantmll} as set forth.
4, In a Lmttmf“-maehlne the combination

with the eam—evlmder of two oppositely-in-

clined switch-cams radially movable through
openings in the cylinder-wall and having ex-

teriorly-projecting’ shanks, guides for saldj-

shanks having springs thereon arranged to
retract the cams, a lever-bracket w1th rock-
ing lever and eam-shaft mounted thel‘eon for
operatmn the switching-cams, and means for
turning the shaft, substantmlly as set forth.

5. In a knittin e'-ma(,hme, the combination
with the cam-cylinder, and the radially-mov-

able switch-cams havi Ing sha,nks of arocking
_. -lever having its ends arranged to e11wawe and
move said shauhs inward, and a cam engag-

ing sald lever and 1=oek1110' the same for the
purpose specified.

with the cam- eylmder and the radially-mov-

able switch-cams having shanks, of arocking
lever having its ends-arranged to engage and
move said shamks inward, said lever being
formed with an opening between said ends

a cam within said opening, operating upon
the walls thereof to rock said lever and lock
the same, and a shaft carrying sald cam, sub-
stantlally as described.

7. In a Lmttmﬂ'-maehme the combination

with the cam-eylmder the redmlb—mevable

swilch-cams having shanks, and springs’'en-

cireling said shan I for holding the cams nor-
mally in their outermost posmons of a rock-
ing lever for projecting said cams one at a

- tlme into the needle- peth said lever having
- its ends arranged to engage said shanks, and |

being formed wu;h an opening between said

a shaft ca,rrym sald cam.

6. In a knitting-machine, the combination -

of the needles, n

operating |-

S. In a Lmttmﬂf wdehine, the eomblnatlon

with the cam-cy lmder and the fixed cams H'-

H H? and K K and pwoted cams Il and G G,

of the throwing-down cams, having hooked

ends arranged to a_utelnatlcall} lower two
needles at the end of a raised series, pivoted
arms carrying said throwing -
CrOSS - Arms }L, throwing-up cams a,rranﬂ'ed
to reraise one of said lowered needles, smd

throwing-up cams being independent of said
Cross-arms and having Wewhted ends. |

0. In g kn1tt1n0'—maeh1ne the combination
of free narrowing-cams W1th Wldemnﬂ'-ca,ms

constructed and arran D‘ed to throw down tWo

needles at once. -
10. In a knittin ﬂ'-maehme the eombmatlon

with the cam-eyhnder of the widening-cams

constructed and arranged to throw down at
once two needles at the end of a raised series,

“and a narrowing-cam ar ranged to reraise one

of said lowered needles st Dstantlally as de-
seribed.

11. In ahnlttmﬂ'-maehme the eombmatlen
of the wﬂemnﬂ'-eams hav Ing .hooked ends
" constructed and arra,nﬂ'ed automableally to

lower at once two needles at the end of a

raised series, pivoted arms, carrying seld

cams, cross-arms E, and narrowing-cams ar-
ran lr:»'ed to reraise one of said lowered needles,

ismd narrowing-cams being independent of
said cross-arms and havmn weighted ends,

substantially as described and for the pur-

poses specified. | :

12, The combination of a needle-cy 1111der

a. eam cylinder, means for operating one of
said ey 1mders, needlecs disposed in the nee-
dle-cylinder, stitch-camsdisposed in'the cam-

cylinder, narrowing-cams for moving indi;

vidual needles mto Inoperative 'DOSIthL and
widening-cams provided with hooks a,da,pted

‘to engage at once a plurality of inoperative

needles to bring them into dperative position,

ach narrowing-cam bemﬂ' movable into and
out of 0purat1ve p051t10n mdependently of
the widening-cams.

13. In g Lmttmﬂ'-machme the cemblnatmn
of the needles, a needle-enﬂ'a ging cam inde-
pendent of control ling devices, and a needle-

engaging cam censtructed to engagé two ad-
Jacent needles.

14, Insa kmttmﬂ-machme, the combination
narrowing-cams.independent
of eontrollmfr devices, and widening - eanis
constructed £o engage two adjacent needle%.
In testimony whereof I affix my s‘ifruatm'

in presence of two witnesses.

. _ J A\I_Eb L. ECK
- Witnesses: |
- W. . STEWART,
CAMERON E STRATUSS.
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