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U N1 r TE D ST ATE S

PATENT OFFICE

OF PEN N SYLVANIA

KNITTING-MACHINE ' -

Spemﬁea.tmn of Letters Patent

To aZZ whom zt may concern

Be it known that I, Joux B. HIPWELL of

Reedmg, in the Sta,te of Pennsylvania, have

-~ 1nvented certain new .and useful In.prove-:
5 ments in Knitting-Machines, whereof the fol- |
lowing is a spemiIcetmn reference bemg ha,d.f‘

to the accompanying dra,wmgs

machine of the rotary-cam-cylinder type an

o 01rcular—rlb-kmttmglmal;chlﬁle tjf)f thed r(%ta,ry-.‘
| n:.both: of . sald forms

eem—cyhnder type.

. of my-invention the thread-chan INg ‘opera-
- 20 tions are effected under control of a pattern-

- chain and may be varied in accordance there-

E ~ with. - The form of my invention applied to

R thread-severmg mechamsm may also’be ap- |
;_30 plied, if desired, to the- ﬁrst-lllustrated em- |

o _:_35

45 V in I*
o of the crank—sha,t fo,r liftine the thread--

III Fig. VII |1
18 normally retained.an its 0peretwe posnloni -
| by mesns of the locklng-belt 36, which is =
pressed. by the spring 37 1nto engagement-: N
with the recess 38 in the side wall 39 of 'the

o 1s a plan view of an ordma,ry circular-rib- |
~ knitting machine eompnsmg a rotary cam-
_ '50 cylinder- and embodymg a modlfled orm of
SR VIII is an elevation of
- the rig ht-ha,nd side of the machine shown in |
I*lg VII Flg IX 18 a,n elevatlon of the m—-"_,.

- my mventlon

 said rib- kmttmg machine includes means ar-
L ra,nged to sever the idle thread from the fab-
25 ric and clamp said thread until required for
-~ the knitting, the thread shearing and clamp-
- _ing operations being also under the control of
 Csaid pattern-chain.

Tt is obvmus that thls

bedlment of my invention.

- ment herema,fter more. definitely specified. .
In the: accompanying drawmgs TIigu
a plan view of- an erdmary circular-

“and embodying my invention.

1Il1s.a sectlonal view taken on the
I III in Fig. I, but on a larger scale.

- IVisan elevatlon of the left—ha,nd side of the
- mechanism shown i in Fl TII. I‘l%

honzontal sectlonel view ta,ken on theline V.
.IV. Fig. VIisa perspectwe View

changlng levers shown in Fig.

Fig..

invention - eemprehends the varlousf-
“novel features of construction and. errange—'.-

ure 11 is
1ttmg
‘machine comprising & rotary’ cam-cylinder |
Fig. 11 1s a‘i
. side.elevation of the mechme shown in Fi
- 40 Hig. Ime
o Tig.

' |'ner 51de of the thread—chengmg mecha,msm
“shown in Flg VIL. TFig. X is a vertical sec- _
{“tional view “of the threa,d shearing ‘device,. BRI
| ‘taken on the line X X in Fig. VIL. “Fig. XI s :} o
is a vertical sectional view of the thread-~ =
| .'_jcha,ngm mechamsm teken on, the lm_eXI XI' .
. 1o Fig. L -
- 'My improvements relate partlcularly tof
. ‘means for changing the threads supplied to
10 & circular series of knitting-needles during |
. their epera,tmn 50 as to produce tra,nsversej
o strlpes in & tube knit by said needles.. .- .
‘T have chosen two embodiments ‘of my in-
- ventlon for illustration, respectively,in ‘con-
r5 ‘nection with an ordmary circular-knitting

11

plate of the machme, in. Whlch is suitably

j-mounted the rotary cam- eyhnder 2, Whlch'
<7 'maybe prowded with actuating means of ordi- 65 -
“nary construction. (Omitted from the draw- -~ -~
ings.) - Saldbed--pletelha,s twopendentbear-. =~ .
'-"1ng-breckets 3 for the shaft 4; which latteris . =~ -~
1 provided with the sprocket—wheel 6, having

teeth 7 arranged to -engage the pins 8 on the

“Said plate 1 is

“the stress.of the spring 21, which depresses
| said lever end 20 when the low links 10, 12,
“and'14 of the pettern—cham are presented be—-g
‘neath said lever end. The opposite end 22 - =
-of saidlever 19 carries the plate 23 in opera- =~
“tive relation with the plungers 25. S&ld plun- .
gers 25 are mounted for vertical reciproca-—

tion'in the stationary bracket 26, supported

its operative position shown. Said frame 35

bracket 32.: The spring 40, secured on said

i-bracket 32 beers egemet the end of sald

,'_ ) ra.tent.ea M.a.rcn 13 1906
Apphcatmn ﬁled June 28 1904 Berlal No 214 459 e SR |
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Re errmg to the form of my 1nvent10n_;;‘*é‘,-.-'f'. PR
t'_shown in Figs. T to' IV, meluswe 1isthebed- . ..

A
| pattern-chain compnsm the links 9, 10, 11, - .
112, 13, 14, and 15. Said shaft 4 may be ro-'._ e A
.t&ted b the mech&msm which rotates said -~ . . .
.'-_.'eam-cylmder 2 and in definite relation with -

| the movement of the latter.
-also provided with the dependmg bracket 17,
having the fulérum; 18 for the lever 19, which -~ '
is.adapted to be raised by its end 20 riding © .

| on the high licks 9, 11, 13, and 15 of the pat--

| tern-chain, which letter is shifted in the di-
‘rection of the arrow shown in Fig. o
- movement of the lever 19 is. effeeted against

8o

I Suh

go
by the bed—plate 1, and each plun er i1s pro- ...
vided with a sprmg 29, (effectively weaker .~

| than the spring 21,) tendmrr to maintain it in =

the lower p031t10n shown by pressure ega,mst' S
| its .collar 30. Said cem—eylmder 2 1s pro-

Vs a e

| vided with the standard 31, upon which the =
1 bracket ‘32 1is. ad]ustebly secured. - Said
| bracket 32 is provided with the shaft 34, ~ =
upon which the frame 35 may be tilted from .

100

ws



. frame 35 and tends to return it to its lower !

&

~operative position when upraised. Said

- frame 35 carries the latch-guard 41 in proper

5

1O

relation to a circular series of needles carried
by a needle-cylinder within said cam-ring 2.

Sald series of needles and their eylinder may

be 'of ordinary construction and are omitted
from the drawings. Saidlatch-guard41iscon-

veniently secured in adjustable relation on
sald frame 35 by the screws 43, which also
‘serve to secure the housing 44 of the thread-

changing levers 45 and 46, which are mount-

~ ed to oscillate upon the horizontal pivot 47

‘in sald housing. Each of said levers com-

prises a main horizontal arm and a vertically-
depending extremity, and each carries an eye
48 1n proximity to the right-angled bend be-
tween these parts and a terminal aperture 49,
the said e%res and apertures being the guiding

‘elements for the respective threads 50 and 51.

-~ The pivoted end of the main horizontal arm

30

35

,_40 __

of each lever is expanded to present exten-
sive flattened surfaces on each side in contact
with the housing, and the housing is made of
considerable size and has separate slots cut
in 1t, as shown, for the reception of the pivot-
ed ends of the levers. - Thus the sides of these
slots bearing upon the flattened sides of the

levers insure the greatest accuracy in the

motion of the levers on their pivot. Said
housing 44 1s provided with abutment-pins

52 and 53, which respectively limit the down-

ward movement of the thread-changing le-
vers 45 and 46, and it is to be understood
that when either of said levers is in its lower
operative position (occupied by the lever 46

in Figs. IT and IV) the inner end of the lever

presents the thread within the recess 64 of

the latch-guard 41 in proper relation to en-
gage the needles. This recess consists of

- a vertical slot reaching almost but not quite

to the bottom of the-latch - guard and is of
sufficient width to allow the thread-changing

levers to enter 1t, in which position the face of

45

the depending extremity of the lever is sub-
stantially flush with the surface of the latch-

guard, rendering it substantially continuous,

- and the terminal aperture 49 occupies in rela-
~ tion to the latch-guard the position of the

usual thread-guide. Said levers 45 and 46

are ralsed and lowered in alternation by

means of the crank-shaft 54, (shown in sec-

~tion in Fig. 11I and in perspectivein Fig. VI,)

55

64

65 raises the thread-changing lever against the

said shaft being provided with cranks 55 and
56, situated on opposite sides of the shaft.

The expanded pivoted ends of the levers 45

and 46 have cam-holes 57 and 58 cut through
them, and the shaft 54 passes through these
cam-holes, one of its ¢ranks being in opera-
tive relation to each one of the levers. Each
of the cam-holes is provided with cam-sur-
faces above and below in such relation to the
crank which rotates within it that the turn-
ing of the crank to its uppermost position

-

815,167

opposition of the spring 160, while the turn-
Ing of 1t to its lowermost position locks the le-
ver In 1ts lower position. When the shaft 54
1s 1n 1ts ordinary position, one of its cranks
1s up and the other down, and therefore one
of the leversis held up and the other locked
down. If now the crank is given a quarter-
rotation, the curvature of the cam-surfaces of
the cam-holesis such that thelever previously
ralsed 1s lowered by its spring, while the one
previously locked down is not raised, but re-
mains down under the tension of its spring
until the succeeding quarter-rotation of the
shalt raises 1t and locks the other down. Said
crank-shaft 54 is arranged to be intermit-
tently rotated by the bevel-gear 59 (shown
in Fig. 1V) in operative relation with the

‘bevel-gear 60 on the vertical shaft 61, which

latter 1s mounted for rotation in the brackets
62 and 63, projecting from said housing 44,
and 1s provided at its lowerend with the star-

‘wheel 65, secured thereon by the nut 66 and

arranged to be partially rotated a quarter-ro-
tation at a time whenever its teeth encounter
the ends of one of the plungers 25, projecting
above the bracket 26. The hub 67 of said

star-wheel 65 1s provided with four sockets

68 (best shown in Fig. V) to receive the de-
tent comprising the ball 69, which is pressed
therein -by the spring 70, mounted in the
bracket 63 and retained by the screw-plu

71. Said shaft 61 is conveniently provideg
with the handle 72 at-its upper end, whereby
1t may be manually set in any desired posi-
tion, although 1t is to be understood that
during the normal operation of the machine
the movement of said shaft 61 is controlled
by the pattern-chain above described, which

effects the vertical projection and retraction

of said plungers 25 in a sequence predeter-

‘mined by the arrangement of its links, said

plungers when raised being in the path of the
star-wheel and when lowered, as shown in
Fig. 11; being flush with the top of the bracket
26 and clear of said star - wheel—that is to
say, referring to ‘Fig. II, it 1s to be under-
staod that when the high links 9, 11, and 15
uphold the lever 19 by contact with its end
20 said plungers 25 are in inoperative posi-

tion and the star-wheel 65,shaft 61, and mech-

anism connected therewith, including the
thread -changing levers 45 and 46, remain

stationary, whereas when the low links 10,

12, and 14 register with the end 20 of said le-
ver 19 the spring 21 shifts the latter so as to

uplift the plungers 25 into the path of said

star-wheel to rotate the latter and effect a
corresponding change in the relative position
of the thread-changing levers 45 and 46, said
wheel 65 being req{uired to successively en-

counter both of said plungers 25 to effect the

complete transposition of said levers 45 and
46. Owing tb the opposed position of the

cranks 55 and 56 on the crank-shaft 54, the

quarter-rotation of the star-wheel 65, which
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g
.~ provided withthe standards 82 and cross-
- head 83,supporting the dial-cam plate85 and:
- needle-dial 86 in concentric relation with the
. stationaryneedle-cylinder'88. It isto be un-

. lever. -Accordingly it results that the throw-:
~ ing into action of a new thread is always ef-
.10 fected vhat betfore the old - thread i
- withdrawn from action, the circumferential-
' nterval between these two successive mo-
- tions being measured by the interval between
. -, the plungers.” In other words, the length of
. dependent upon the distance between the
. twoplungers25. ., .
_Inthe form of my invention shown in Figs.
- VILto XI, inclusive, 8 -plate, 1
~which 1s mounted the rotary cam-cylinder:81,

- . mounted for reciprocation in the bracket 92.
= Hach of said plungers 91 is provided with a
~ spring 94, which normally retracts it to the:
7 against its cpllar 95. The thread-c
.. mechanism (shown in Figs!VIII to XI, in-
- clusive) is conveniently mounted in:the:sta-

.~ tionary bracket 97, which is secured upon the
‘rotary cam-cylinder 81.  The housing'98 for
" thethread-changing levers 100 and 101 iscon-

. 40

 veniently secured to said bracket 97 by the
- screws102. " (Shown in Fig. X1.) . Saidlevers
. are mounted to' oscillate on the pivot 104 in |

- levers 100 and 101 is provided with an eye
. 12 intermediate of ‘its length and an aper-
ture 113 in its dependingextremity forthe re--
‘spective threads 115'and 116. Said housing.
© . 98 1s'provided with abutment-pins 118 an
. 119, whach respectively limit the downward:
. movement of the thread-changing levers 100
. and 101, and it is'to be understood that when

. : :_6.0

“results-from its contact with the first of the
- two plungers, is effective to lower whichever
~~oneof the levers 45 and 46 has been previ-
- . ously.raised, while the succeeding quarter-
‘rotation, which results from the contact of
. the star-wheel 65 with the other pl

= fects the raising of the other thread-changing

~derstood that said bed-plate 80 supports any
. sutable pattern device—for instance, a wheel
- or a pattern-chain similar to-that shown in |
- Fig. IT—in operative relation with a lever,
-~ havingthe end plate 90, (shown in Fig.VIIL,)"

~ adapted to codperate with the plungers 91,

‘with springs 105 .and 106, which tend ‘to |
~ thrust them intq their lower operative posi-
. tion, occupied by the in F. 5
o and XI. Said Jovers 100 and 101 are ar- |
‘ranged to be raised and lowered in alterna- |
- tion by means of the crank-shaft 107,(shown -
~ In;section in Fig. XT,) which is similar to the
- shaft 54 and isprovided with cranks 108 and |

109, (indicated in dotted lines in Fig. XI,)
‘which turn in cam-holes 110 and 111 in the |
~-respective levers 100 and 101. Each of said

1 -

5 with the. other plunger, ef-

somewhat before the old -thread is

the pverlap of the old and the néw thread is

80 is the bed-plate, in

similar to-the plate 23, above: described,

lower posttion (shownin Fig. VIII) by pressure
' anging

] .. o ! '. : , ' - . -.'l.‘ 13 : ! i . . Lo
' 1 . B . . . . . I "_.I : ,..I".:._* I : _|::| -I ...I ... Ey L. . R . . . _I . .
. , , P . . s 81..5*":. 167 . I _ . -- .
' k ! l" . L [ |. P | . . . - .I . . - \ La .

sy -

| at 1ts upper end ‘wi

‘arranged to be intermittently rotated:

e thread-clamp-

i

the lever 101'in Figs.VIIT

N

said levers arein their lower position their de-

L
L} . .
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‘pending extremities are prfesepted in there- -~
-cess 120 of the thread-guide 122, whichisdis- >~
| posed in proper relation with the needle-dial =~
186 and cylinder 88. Said crank-shaft 107is =~ o
ATt g nitt rotated by the 76 - =
“bevel-gear 124 (shown in Figs.VIII ﬂ»ndy X))«
| In operative relation with the bevel-gear 125 -~
~onthevertical counter-shaft 126, which latter . =
|-1s mounted for rotation in the brackets 128
| and 129, extending from thehousing 98." Said

s pressed by
| D- 85
ing lever 139 is mounted to oscillateuponthe = -~ .
pivot 104 in the housing 98 and is provided
| With the spring 140, which tends to retainit - -
‘in the position shown in Fig. XI. Said lever =~ = -
139 1s provided at its inner end with'the yoke 9o
141, which, as shown in Fig. IX, overhangs~
| the two thﬂ&df@h&ﬁgiﬂQle;@rs.-10'0;:'3_11'(1}.101'__ e
1t 1s'to be understood that the threads 115: - -
and 116, respectively, controlled bythelevers = .
| 100 and 101, extend from the thread-eyes 112 95~ .~
| to the thread-apertures 113 along the upper - ~. -
-surface of the respective levers, so that w em ...
etther'of the levers is uplifted the thread car- . =~
~1ied thereby is clamped between itsleverand . -
.- theclampmg—leverl?)Q, Whlchlsshghtlyup-mo
| ifted by the thread-changing lever under ten- B
sion of its spring 140. - In the enibodiment, = -
~of my invention which T have deseribed. first
In this specification I omitted to show any - =
| thread-severing mechanism in order to sim- 165 .
plify the drawings and description, for in .~~~
| the ordinary circular-knitting machine idle =~ . "
‘threads maybe floated within the tube which =
| is being knit, and thus thread-severing mech~ -

said housing 98 and are respectively provided o

‘anism may be dispensed with; but in a ribber 110

such as T am now describing it is desirabloto
provide such thread-severing mechanism be- =
| cause of the difficulty of floating the threads, =~ . .~

of my invention as provided with means for

{and I have therefore shown this embodiment - =
| effecting such severance. It willof coursebe ~
‘understood that the same or similar means =~
~may be applied, if desired, to the first formof . .-
| knitting-machinedescribed byme. ‘Asshown " =
‘in the drawings, Figs.VII to XI, inclusive, i

~vers 100 and 101, and for this purpose I pro- D

. [ . .
] - . b .
[ " = -
r . .
1, .
B

vide the mechdanism ¢ omprising :the: hook- B

aen
{ shaped ledger-blade 143, (shown in Fig. o R
'VIL) which is retained in the recess 144 of -~
the frame .98 by the screws 146, (shown in - . - -
Fig. X.) This ledger-blade 143 is provided =~

with a deep notch 151, inclined so astooccupy |

—

R . e

~shaft 126 1s provided at itslower end with the: ~ =~
star-wheel 130, which is arranged to be actu-
-ated by.said plungers 91 in the mannerde-. - .
| my invention, said shaft 126 being provided 80 , '~
2 d with the collar 132, having”
| recesses 133 adapted to engage the detent = =
i comprising: the ball 135, which is
| the spring 136, retained b
1 187.1n the bracket 128. T

96 .

e _ 1S1 lzo
‘means are provided to sever the threads 115 -~ 7~
and 116 from the fabric when they are up- =~ =
| hifted to idle position by their respective le- -~



~ a position substantially parallel to the line | prising a crank-shaft provided with cranks
- of the needles and n close proximity to the

g |

10

latches when in operation. The spring-plate
147, which extends beneath said blade 143,
has an upward set at its inner end, so as to
press sald blade agamst the reciprocatory
blade 149, whose cutting edge 150 1s adapted
to cooperate with the inner edge of the outer
portion of the notch 151 in said blade 143 to
shear the thread, which when uplifted to idle
position by the thread-changing lever 100 or

101 1s drawn therein. The outer end of said
- shear-blade 149 is provided with the stud 153,

‘which engages the lever 154, by which said
blade 1s reciprocated at predetermined times. |

Sald lever 154 being mounted to oscillate on
the screw-stud 155 (shown'in dotted lines in

" 1ng 1ts opposite end provided with the spring

. 2Q

10

156, whichextends to the pin 158 on the hous-
ing 98, as shown in Fig. VIII, said spring

‘tends to normally retract said blade 149 into

1ts 1dle position. . (Shown in Figs. VII and
X.) However, said lever 154 is provided
with the cam 159, which encounters the plun-
ger 91, (shown at the right-hand side of Fig.
VI1I1,) and 1s operated by the same when the
plunger 1s uplifted by the pattern-chain. It
may be noted that if said cam 159 encounters

the plunger 91 (shown at the left-hand side
of Fig. VII) its resulting operation is merely

~1dle, as the thread to be sheared is not pre-

35

40

- of my invention.

45

sented within the blade-recess 151 until its
lever 100 or 101 is uplifted to idle position by
the encounter of the star-wheel 130 with
both of said plungers 91 in succession.

- 1t 1s to be understood that I do not desire
tolimit myself to the particular details of con-
struction and arrangement herein set forth,
as varlous modifications may be made therein
without departing from the essential features

1 claimm—

1. In a knitting-machine, the combination

with thread-changing levers, each provided
with means to guide a thread to the needles:

~of means arranged to transpose said levers,

~comprising a crank -shaft provided with

59

-cranks operatively related to the respective

levers; means arranged to rotate said crank-
shaft, comprising a counter-shaft connected
therewith; a star-wheel on said counter-shaft;

~a plunger; means arranged to present said

55

_-60

plunger in operative relation with said star-
wheel, comprising a lever and a pattern-
chain arranged to actuate it; a shearing de-

vice arranged to sever the idle thread from

the fabric, comprising a reciprocatory blade:
a lever arranged to reciprocate said blade:
and, a cam on said lever, in operative relation

- with said E){lunger, substantially as set forth.

65

2. In a knitting-machine, the combination
with thread-changing levers each provided
with means to guide a thread to the needles;
of means arranged to shift said levers, com-

815,167

operatively related to the respective levers;
means arranged to rotate said crank-shaft,
comprising & counter-shaft connected there-
with; a star-wheel on said counter-shaft; a

plunger; and, means arranged to present said

in operative relation with said star-

plun%er : _
, comprising a lever and a pattern-

whee

chain arranged to actuate said lever, sub-

stantially as set forth. ,
3. In a circular-knitting machine, verti-

_cally-swinging thread-changing levers Yiv-—
oted 1n parallel relation to each other; each of
sald levers comprising a main horizontal arm

and & vertical depending extremity; and each

‘being provided with a thread-guiding aper-

, a0 | ture plercing the vertical portion near:its
Fig. VII and in full lines in Fig. XI) and hav- |

lower end; and a thread-eye mounted on’ the
lever near its right -angled bend, substan-
tially as set forth. | - -
4. In a circular-knitting machine, the com-
bination of thread-changing levers pivoted
horizontally so that their extremities swing
vertically toward or away from the needles;
a cam-surface upon each of said levers; and a
horizontal shaft mounted beneath the levers,
carrying cranks corresponding to each of the
levers, which cranks by the rotation of the
shaft are brought into contact with the cam-
surfaces of the leversto effect the raising there-

of, substantially as set forth.

5. Ina circular-knitting machine, the com-
bination with thread-changing levers pivoted

75

80
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horizontally so that their extremities swing -

vertically toward or away from the needles; a
cam-surface upon each of said levers: and a
horizontal shaft mounted beneath the levers,
carrying cranks corresponding to each of the
levers, which cranks by the rotation of the
shaft are brought into contact with the cam-
surfaces of theleverstoeffect theraising there-
of, said cam-surfaces having a contour such
that, after theleverhasbeenraised by the con-

tact of thecrank beneathit, a quarter-rotation

of said crank permits the lowering of thelever,
substantially as set forth. -

- 6. In acircular-knitting machine, the com-
biation with thread-changing levers pivoted
horizontally so that their extremities swing
vertically toward or away from the needles: a

cam-hole in each of said levers; and a hori-

zontal shaft passing through the cam-holes
carrying cranks corresponding to each of the
levers, which cranks by the rotation of the

‘shatt are brought into contact with the lower

surface of the cam-holes to effect the locking
of the levers in their lower position, said
lower surface having a contour such that
atter each lever has been locked by the crank
a quarter-rotation of said crank may occur
without alteration of the position of the le-
ver, substantially as set forth. _

7. In a circular-knitting machine; the com-
bination of a pair of vertically-swinging piv-
oted. thread - changing levers; a horizontal

| el
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. posite sides of said shaft in positions corre--
'sponding to the thread-changing levers; cam-
surfaces on each thread-changing lever of
- -5 such extent and contour that if the cranks

- are-horizontal, a quarter-rotation raises one |
lever and a succeeding quarter-rotation low-

. ersit; a star-wheel having four arms in oper--

. ative connection with said shaft; and a plun- |

- star-wheel 1s progressed by quarter-rotations, |
‘substantially as set forth. ~— -~ -~

~ levers are successively raised; cam-surfaces
- with the cranks of such contour that if the |
~ cranks are vertical a quarter-rotation of the |

- ceeding quarter-rotation raises the other. le--
ver;. a four -armed star - wheel in operative |
~ connection to said shaft; and two. vertical |

~ plungers in fixed relationto each othermount-
~ed on the non-rotary parts of the ‘machine,
. whereby the contact of one of these plungers.
. raised thread-changer, while its contact with
~the other plunger effects the raising of the |

- " other thread-changer, substantially as set
. bination of pivoted thread-changing levers,
~ the free ends of which swing vertically into
~and away from proximity with the needles; a
- crank-shaft parallel to the pivot of said le- |
_ ‘vers provided withcranks operativelyrelated. |
- tothe respective levers;and means for effect-
- 1Ing successive partial rotation of said crank-

.25

_- '4-."3 .

- for effecting successive’ partial rotation .of |
- said crank-shaft, to raise and lower the levers:
_comprising a, variable-pattern mechanism,

L
. F
. 3
a -
. - - [

8. Inacircular-knitting machine, the com--
‘bination of a rotating cam-cylinder carrying |
two pivoted thread-changing levers the free |
- arms.of which swing vertically; a horizontal
- shaft with opposing cranks under the thread--

“tially asset forth, =
10, In a circular-knitting mac :
~ combination of pivoted thread-changing le- |

o ssper
- shaft beneath said levers; two cranks on op- | by the contact of the cranks

thelevers they are successivel _
the opposition of the springs, substantiallyas

ger by the raising or lowering of which the-

changing levers by the rotation of which said-

on said - levers where they come in contact

shaft lowers the raised lever, while the suc-

with the star-wheel effects the lowering of the.

9. In a circular-knitting machine, the com-

shaft to raise and lower the levers, substan-

machme, the

vers, the free ends of which swing vertically
into and away from proximity with the nee-.

~“dles; a crank-shaft parallel to the pivot of |

sald levers provided with cranks op eratively
related to the respective levers; and means

-
—=

substantially as set forth. =~

“11. In a circular-knitting machine, the

“combination of a housing mounted upon the |
- cam-cylinder; a horizontal pivot fixed there-
- 1n; thread-changing levers carried thereby,
60 ‘
-~ the needles; springs whereby said thread-
 changing levers are normally pressed down
- . Into position to feed their thread to the nee-
‘dles; and a horizontal shaft with cranks ro-

the free ends of which swing vertically over

Set torth. =

asset ferth, -

12, In a circular- knittin§ ‘machine, a
thread-ch anging lever pivote

of WhiCh}- Wlth P
rraised against 0
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read-changing ed in fixed rela-
-tion to the cam-cylinder and having its free
-end swinging vertically in relation'to the nee- -

dles; a cam-hole in said lever; a shaft passing ©
- through said cam-hole with a crank upon it .
by the contact of which with the edges of the

“| cam-hole the lever is operated, |

substantially..

13.In a circular-knitting machine, a

thread-changing lever pivoted in fixed rela-

‘8o
_tion_':"toiﬁitllei'c&uy—(z}ﬂiﬂd@r-a'nd:.h'aving.its free
“end swinging vertically in relation to the nee-

dles; a cam-hole in said lever with cam-sur-
faces on its upper and lower edges; a shaft
passing through said cam-hole with a crank 8
‘which when'it is turned up contacts with the

upper cam-surface to raise the lever, and ==

'.py.i_th_e'-thread- which 1s controlle

when 1t i1s turned down contacts with the "~ -
lower cam-surface to lock the lever in its .
lower position, substantially as:set forth. g0 """
- 14.-In" a circular-knitting machine, the - -
-combination of a pivoted thread-changingle- ., .
ver, having its free end swinging vertically -
‘over the needles; -thread-guiding eyes where- .

_ . g by the lever
1s caused to travel along its upper surface;
and a spring-pressed thread-clamp pivotally- .

mounted above the thread-changing lever - .

with which the upper surface of said lever

comes In contact whenever it is Traised to
~withdraw thread from the needles, whereby -
‘the raising of the-lever clamps the thread -~
‘which it controls, substantially as set forth. =

100

©.15. In a circular-knitting machine, the = .

combination of a pivoted thread-changing le-

.

@ spring -pressed _thread - clamp, pivotally

raising of the lever clamps the thread which

set forth. -

16, . In a

substantially as

11 _ - 1¢5
-Yer,}ihaving,its';-free_-;endz_$Wingingi vertically
overthe needles; thread-guiding eyes where- -~
‘by thethread which is controlled by thelever =~
15 caused to travel along its upper surface;
110 .
mounted above the thread-changing lever =
| with which the upper surface of said lever ~ =
“eomes In contact wheneverit is raised to with-
draw thread from the needles, whereby the L
11§ - .
.1t controls; ‘and a shearing device. whereby 5 o
upon-the raisig of the thread-changing lever
the thread which is withdrawn from the nee- =
‘dles and clamped is'severed between the end o
°| of the lever and the knitting; r2c
circular-knitting machine, the' .
‘combination of a plurality of pivoted thread-
chariging levers having théir free ends swing-
ing vertically over the needles; thread-guid-

ing eyes whereby the thread which is con- .~

trolled by each lever is-caused to travel along =~

its upper surface; a single ‘spring- pressed
-t_h_read_—cla;m.p:_:_pwomlly mounted above said

~ 5 tating beneath said thread-changing levers | thread-changing levers, and extending trans-



S

versely to contact with the upper surface of |

" any onewhen it is raised, whereby the raising

of any lever clamps the thread which 1t con-

~ trols, substantially as set forth.

&2

17. In acircular-knitting machine, a shearh-.

Ing.device arranged to sever an idle thread

from the fabric comprising a pair of blades
one of which 1s arranged to reciprocate with

- reference to the other; thread - changing

1O

‘mechanism; a plunger by contact with which
‘the thread-changing mechanism is operated

~ and by contact with which the reciprocatory

15

shearing-blade 1s also operated; the thread-
changing mechanism and the thread-shear-
ing mechanism being so mounted in relation
to each other that the latter comes into con-

- tact with said plunger immediately after the

20

| .t

' - second plunger withdraws the old thread

former ¢omes in contact with it, substantially
as set forth. .

18. In a cirCular—knitting madhihe, the |

combination of thread-changing mechanism
comprising a plurality of thread-changing le-
vers; two vertical plungers; means where-
by contact of the t re&a—ch&nging mechan-
1sm with the first plunger introduces a new
thread to the knitting while contact with the

" from the knitting; and thread-shearing mech-
- anism which is operated by contact with the

30

first plunger, substantially as set forth.
'19. -In a circular- knitting machine, the

- comb:nation of thread-changing mechanism

35

comprising a plurality of thread-changing le-

vers; two vertical plungers; means whereby
the contact of the thread-changing mechan-

- ism with the first plunger introduces a new

’ 40

thread to the knitting, while contact with the |

second plunger -withdraws the old thread
from the knitting; thread-shearing mechan-
1sm which is operated by contact with the

815,167

first Eh'mger ; and a pattern mechanism
where

plungers to contact with the thread-changing
and thread-shearing mechanism is controlled,

substantially as set forth. -

20. In a knitting-machine, the combina-

tion with thread-changing levers, each pro-

vided with means to guide a thread to the
needles; of means arranged to transpose said
levers, comprising a crank -shaft provided
with cranks operatively related to the respec-
tive levers; means arranged to rotate said
crank-shaft, comprising a counter-shaft con-
nected therewith; a star-wheel on said coun-
ter-shaft; plungers; means arranged to pre-

| sent said plungers in operative relation with

said star-wheel, comprising a lever and a pat-
tern mechanism arranged to actuate 1t, sub-
stantially as set forth.
- 21, In a knitting-machine, the combina-
tion of thread-changing levers and means to
operate them; a shearing device arranged to
automatically sever the idle thread from the
fabric; a thread-clamping device comprising
a lever, arranged to automatically clamp the
1dle thread when severed from the fabric and
to hold it 1n position; aspring operatively en-
caged with said clamping-lever; and, means
arranged to shift the thread-changing levers
Into operative relation with said clamping-
lever, comprising a variable pattern mechan-
ism, substantially as set forth.

In testimony whereof I have hereunto
signed my name, at Reading, in the State of
Pennsylvania, this 25th day of June, 1904.

JOHN.B. HIPWELL.

Withesses: |
GeEORGE D. HorsT,
CARL OLDOERP.
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