- G'She'e.ts—'-S’heet{l_. i

- E. FRANCK.
'CIRCULAR ENITTING MACHINE.

(No Model.)

Patented Sept. 5, 1893.

No. 504,417,

gel

6¢1

g by
8¢ . M ﬁ
N N an # o
b ol Lz _ F o M
L2t | J_,,L E__W |
. _ | . |
f m c21 | . T 0L~ . _ . _.
@ gel = T STDLT TP D i - - TS |
7 L g . 98
1 X == _ —— 3 Lg
{ 1= 81, o _ 997 | qie |[59 7 1L ki
<ot SR e 6! Lt == im = |
_ i} ; _ Y | L _
. ;“_- . mvm_ ||||| = . n.\,__ / | ._w
M L_ 1ol . Y izl B oz 32  6lL == A el T
= s A PENEIE o nl - R <
r 72! 8l Mt
sz - B ter LI | _ _ .
| 1Ak __: _ _N [l _ I (s = E_L @D:—H ..%_0 \S W .J
3 oy + Y= 1] i : } .
,_ - L..H.\.........._ Hn.__...“_...,...__...._lt.:.. .
g T TEING NN £
==\ _ — &g’ f..._. v > .
R ..q _ .,.....m.r..... ......_.Lﬁ.:.rlh - Z o o
K | %_m ot -p  <EET__TUABD - A3 — Qnmg.u
YA e el - H - — a
Yo B w og .
W /et S oI | LE .
_ 9 el * Ry
IS 24 eyl IS
0S o 0s A
7 ] / LA
g __ _
4 a E : |




(No Model.) o E-.L 'PRANCK. . ' e;smeis—sheet 2.
_ - CIRCULAR KNITTING MAOCHINE. -
No. 504,417, - Patented Sept. 5, 1893.

122 |

NN
L
3
N
k‘_

102
=5
3
S
102

A
- EF O T A E G S A Sl g ey oy ey e

- ey Pem  dfels oy

Fila.2.

— - a—dn
T 8
”m@mWHWﬂﬁﬁﬂu&“Mﬂmmﬁu»

. _ R = ket S| . |
_{_ . i _ e 3'5______; l I‘"ﬁ’ §1 m

" 105

= . : EEE Lilk

il 7 /= 3 =F =
— — 0 | { ) ™ I I ’i E'
3 ' —= = - = Akl < |54 % | | “"-'-...HI...
¥ ' . ~ -, L) ) o ENTHTH
~ @ _. F ST E dil =
1 3 1| B
“ I‘] = —
| ' LO;
S (OF L.

[v . 4

e P | F P
N - =
O Too,

Webresses: -' J_E \ s oot - Lnwverdor:
) y7 L = = B | £l Franck
M MW m_l IE — ), Zy%';ﬁ;tcneys
Co.U. Ga ' 1{ 3 i F ey Horven




(No Model.) - | ' R | 6 Shéets-éSheét‘ 3,
S E. FRANCK. -
GIRGULAR ENITTING MAGHINE

No. 504,417; | R Patented Sept D, 1893

FIGS.

Ff@%d LT [T

705 iLE‘; 105 . ? - -T,;H{, 152. 
"’"‘ SR il - —TET A

FJG/. 05 15 I . i :@WF" .

5K e O

AL
. - .q'"# : ﬂ ’f _. # .'t .
| - Lot i )
ﬂh | ‘1_,.. *"’é e AE‘QLE'?' 130
“ J'I fff*'ég Il ! | . 167

106 | i
LTI-'T jinnnt ' | _ |
=y .08 ' - > JHO
. 9
e - 109
. - l . -::':.._. ey
ny A b
I’S l ;fff’ 65 \\\
- %: 66
\ r
. ‘\ 6! ;"
.‘;l"-- ! -
L = A 60

[}

Wrtresses ¢ | o i . | 77 nven%o;: :

%WL%HMAM% \L % ; _ 7 $ %ﬁ?ggf%d '
@Ugﬂo—ﬁ@u ~ - - - C;ﬁ’mm’*ﬁﬁw”f




(No Model.) o . | 6 'Sheets—-saheet‘ 4.
-- E FRANCK _ -
GIRGULAR KNITTING MAGHINE

No. 504 417 o Patented Sept 5 1893.

FIG.S.

.‘ IJH IJ | | : b ;l | “Ill ‘ :
]5 :rfffﬁi: ‘ —.-105 . | - 105 l fffﬂl '
150 | ’ | ~ - sl

1258 g

!

I - - 1
d‘l S .\‘f',"' k
AV L
IJ I.-’ / \ ‘1_.;‘

1 ( " } {:

S B TRt 8 “ S g

.L‘ i —- — -1

¥

D
Lrwerdor :
5y As Q‘Zi,‘farneya

oo v Formn




(No Model.) L 6 Bheets—Sheet 5.
- E. FRANCK. - .
GIRGULAR KNITTING MAGHINE.

No. 604,417, ~ Patented Sept 5, 1893.

\"/\\\ \_Z}W..:“” Lo \\\k\ /l\
NN / /N / \\ I"ﬁ\
‘!%’/J/////// /f?iy/z
& TR
| 05 156 75_6 106'
FIG.8
/A B
1 Ol L o {2 ﬁ] r
73 | T A __ : 11
A ) \ ¢ = 4
- ydid A
Wz;z’/n,e,.s.se,s: o | B | | - IM&?@'&OT _
/g .. g_/_ m - . _Emv@fr‘wwk
/1 - %2 | | | Z'y 7ow U‘Zﬁarneg/.s




6 Sheets—Sheet 6.

- E. FRANCK. .
CIRCULAR KNITTING MACHINE.

(No Model.)

Patent ed"Sept.‘ b, 1893.

No. 504,417,

S - [reveritor
!,7‘&‘5 _-/?fi‘q““ff' S/MWM 7 d'w“?""l |

¢ 2 X SEESPSSSE o 8 - T
ra . & o § _ : .
S (@) ¥ _ m//\\\,% 00N

| N 5 ,z%Wé- m- | ,, -

b4
FlG./8
93
92
35
g0

129
b2

82
) :§5' :

—. ' ) .ll-.l. - e i e e el el BN PR gEE D e e b aleh el S e —
i .
i

- FIG.25

126
33
—
b
i |@1 -
: | '
83
. ) i '
3
U

bl

/23
125
153 \

Th
37
8
e




IO

20

25

30

Un1rTED STATES PATENT OFFICE.

EMIL FRANCK, OF PHILADELPHIA, PENNSYLVANTA, ASSIGNOR, BY MESNE
ASSIGNMENTS, TO THE NATIONAL AUTOMATIC KNITTER COMPANY, OF

- SAME PLA(JE

CIRCULAR-KNITTING MAGHINE.

=

SPECIFICATION formmg pa,rt of Letters Patent No. 504, 417 da.ted September 5 1893.
- Apphcetmn filed Me:,r 19,1890, Senel No. 352,325, (No medel )

To all whom z,é maby CONCETV:

Be it known that I, EMIL FRANCK, a mt1ze11—~

of the United States, and a resident of Phila-

delphia, Pennsylvania, have invented certain

Improvementsin Circular-Knitting Machines,

of which the following 18 a speelﬁcatlen |
My invention consiste of certain 1mprove-

ments upon or additions to the knitting ma-

the United States, No. 419,513, dated January
14, 1890, the partlcular chamcter of these 1m-
plovements and their purpose or object be-
ing fully set forth hereinafter,and the special

features of construction forming the ‘ilIbJBCt_

of the present mventlon bemﬂ* set forth in the
claims. . -

 In the accompanying drawings, qure 1 18
a longitudinal section, partly in elevatlon of
a kmttmﬂ' machine constructed in accordance
with my preseat invention. Fig. 2,is a plan
of the same with the needle cyllnder, needle

actuating cam ring and parts carried thereby

removed Fig. 3, is an end view of part of
the machine, lookmn' in the direction of the
arrow v, Fl,._, 1. Flﬂ' 4,18 a transverse sec-
tion on the line z «, Flﬂ‘ 1 looking in the di-
rection of the arrow w’, Fig. 1. F1g 0,18 a

transverse section, par tly in elevation ot‘ pa.rt
of the machine on the line y v, Fig. 1, also
looking in the direction of the arroww. Fig.
6,18 a pla,n of the head of the machine. Flfr
7 is a top view of part of the machine on the

line 2 2z, Fig. 1; and Figs. 8 to 33 are detached

35
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Views 1llustra,t1nﬂ' certa,m features of construe-
tion of the m&ehme |

The fixed frame of the machine is reple-
sented at 1 and is intended to be mounted
upon legs or standards so as to support it at
a proper distance above the floor. On this
fixed frame is firmly secured the bed 2 of the

knitting maehme, which, in the present in-

stance, is in the form of an annular frame in

the upper portion of which is a recess form-

ing a bearing for a bevel wheel 3 which forms
part of the cam ring 4 of the machine, or it
may be secured thereto in- any approprlate
manner, said bevel wheel being held in place

' Vertleally by a plate 5 which is  bolted to suit-

able bosses on the bed plate 2, so that it can

chine for which I obtained T.etters Patent of |

|

be readlly removed when it becomes neces-
sary to remove the cam ring.

The cam ring 4 is shown in detall at Flg 8,
on reference t0 which it will be seen that the
ring has two side cams 6, 6, a lower lifting
cam 7, an upper sliding cam 8, and pivoted
wing cams 9, 9, adjacent to the outer edges
of the side cams 6, the top cam 8, having
lateral projeetions 10, with beveled ends
and these projections having slots 11 for the
reception of pins 12, on the cam ring, so as
to permit of the desired lateral sliding move-
ment of the said top ecam. By reason of
this arrangement, when the cam ring 18 mov-
ing say from left to right, or in the direction
of the arrow, the bits of the needles, Fig. 8,
rise upon the wing cam 9, at the rwht hand

5o
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side and pass thence over the right hand side

cam 6, so as to strike the depending portion
of top cam 8, thus moving the same to the left
into contact Wlth the left hand side cam 6,80
that the bits of the needles will be dwected

| beneath said cam, the left hand wing cam 9,

rising as the bits pass ander the same, When

.the cam ring moves from right to left the op-

eration is simply reversed, the bits of the
needles passing above thelefthand wing cam
and side cam and moving the top cam into
contact with the right hand side cam. the bits
then passing unde1 sald right hand eem and
lifting the right hand-wing cam as they
emerge. ~T'he beveling of the ends of the la-
eral projections 10, of the top cam 8, serves

| properly to direct the bits of the needles be-

neath said projections in the event of their
being carried too high as they rise on the side
cam 0, breaking of the bits of the needles,

such as would be caused by their contact with

an abrupt sheoulder on the top cam, being
thereby prevented. The needle cylmder 15
fits snugly in the central opening of the cam

ring and has a downwardly projecting leg 16,
.whlch is adapted to a recess 17, in the ﬁxed

frame 1,and is supported upon a set serew 18,

75
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carried by a cross bar 19, at the lower end of

said recessed portion of the frame, and said

frame has laterally projecting pins 20, upon

which is mounted a clamping yoke 21, thread-

0

ed for the reception of a secrew 22, which is
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provided with an operatinglever 23, and bears
upon the back of the projection of the frame,
as shown in Fig.9. When the screw 22, 1s1n
the position shown in Figs. 1 and 9 1t serves
to press the leg 16, of the needle cylinder

“firmly into the recess 17, and thereby locks
the cylinder in position, but upon slackening
“the screw by manipulation of the lever 23, the

needle cylinder is released and may be read-
ily removed and a fresh cylinder inserted in
its place and locked in position by a reverse
movement of the lever as will be readily un-

derstood. By adjustment of the set screw 13, |

the vertical p031t1011 of the needle cylinder in
respect to the cam ring is determined, and the
length of stitch dmwn by the needles thus
regulated.

A modified form of locking device is shown
in Figs. 10, 10* and 11, and consists of a later-

-:ally ehdmn* bolt, 200, guided in notches 201,

~in the frame 2, and having a beveled pmtwn
202, which enﬂ'awes Wltll a recess 203, in the

front of the leg lb

- In this case the leg 16

is locked by the downward pressure of the

~ally

“beveled Ing 202 and not by being thrust later-
into the recess 17 as in the construction:

shown in Figs. 1 and 9.
The needle cylinder 15, has three different .

 varieties of needles 24, 95 and 26, such as

30

shown in FKigs. 12, 14..3,11(1 13. The needles

- around one half of the head and which are

to.remain out of action during the formation.

- of the pocket or bulge on the “tube by to and
- fro knitting around the other half: of the head

35

are 51m1la,1 to that represented in I'ig. 12, the
. stem of the needle having:at the lower end a

5.;pre1eet1nﬂ' bit 27, for the action-of the knit-

tlnﬂ' CaImSs.

- The needlea of the fashioning set

whmh are. mtended to be thrown into and out

.40

of action in.order-to effect the narrowmﬂ'and

widening of the knitted web .during:rto..and

45

upon which the kmttlnﬂ' cams act, so. that

‘these needles may be controlled by cams be-
‘neath the needle eylmdel ‘as in the machine

shown. in my patent before alluded to, that

~ portion of the needle cylinder which contains
these needles having the backs:of the needle |

50

grooves beveled as “shown in Fig. 1, so that

- the needles may be moved radially inward at

- their lower ends in order to carry their bits-
97 inward beyond the range of the knitting
cams on the cam ring 4. The central nee-
.dles of the fashioning set are similar to that
~ shown in Fig. 14, and are the same as the

needles shown in Fig. 12, with the exception

55

-that the bit .27, is somewhat shorter than the

60.
“making these latter bits long 1s to permit of

bits of the needles of Fig. 12. The object of

~the readyelevation of the needles around one

- half of the needle
their bits away from the influence of the knit-

65

cylinder, so as to carry

ting cams and thus throw said needles out of

~.action dmmg the time that the to and fro
knitting is being carried on upon the needles

~fro knitting,-are similar to that represented .

in Fig. 13, each of these needles having its
< stem extended as -at- 28, below the. bit 27,

1,

together by set screws 46

- 504,117

around the other half of the eylinder. This
elevation of the needles.is effected by means
of a switch plate 30, which is carried by a
shaft 31, mounted in a bearing 32, on the
cam ring 4. The switch plate 30, is capable
of assuming two positions, as represented in
Figs. 15 and 16, being retained in either of
these positions, 80 fau as regards accidental
displacement, by means of a spring plate
33, which acts upon a pin 34, projecting from
the hub 35, -of the switch plate. When
said plate is adjusted to the position shown

in Fig. 15, its outer end bears upon the needle
rest 13, of the cam ring. Hence,

as the lat-
ter is rotated, the plate passes under the long
bits of the needles 24, and raises the same
to inoperative position. When the switch
plate is adjusted to:the. position shown in

| Fig. 16 the under side of said plate acts upon
‘the elevated bits of the needles 24, and re-
‘stores the same to operative position.
outer end of the shaft 31, has an arm: 36, with

- The

anti-frietion roller 37, which is acted upoun by
devices described hereinafter so as .to. effect

.the automatic shifting of the switch plate 30,

at the proper timesand thusinsure:the throw-
ing out of action and bringing into action of

the needles. areund one half of the needle cyl-
inder.

- The ribs 40, between; the needle grooves of

the cylinder 15, are notched so as to form a

groove for the reception .of the spring 41,
| which binds upon the needles and serves to
retain thesame in their vertical position when

they have been elevated; and in said: ribs 40,

‘above the groove which receives: the: spring

41, are.notches forming a second groove for
the receptlon of the ring 42 whleh -as shown
in Kig. 17, 18 made in two parts, 43 and 44,
the parts havmﬂ* lugs 45, which are secured

ring is somewhat less than a half:circle, so

‘that a gap 47,1s formed in the ring at one

side to permlt of the removal from the cylin-
der 15, of any one of the mneedles .into. line
with WlllCh the gap has been moved, the screw

46, at this side of: the ring bheing so far be-

yond the inner periphery.of said ring as not
to interfere with the withdrawal of the needle
bit through the gap. By this. means any of

‘the needles.of the cylinder can be ‘readily

removed and new needles inserted in their
places.

There 13 a web holc'lmfr structure at the top
of the needle cylinder and it will be.-under-
stood that this is removed preparatory to re-
moving orreplacing a needle. This web hold-
ing structure consists-of a ring 50, supported
vertically upon the ring 42, and secured to the
needle eylinder by set serews 51, which bear
upon the ribs 40, of the eylinder, as shown in

Fig. 1. Thering 50, has radial grooves for the
.- reeeptmn of a series of. shdmg web-holding
plates 52,0one for every needle, or for every two

orthree needles of the eylmdel these web ]101(1--
ing plates having bits which enter a cam slot
53, (see detted lines Fig. 6) in a ring 54, sup-

70
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ported upon the ring 50, 80 as to be free to turn |

thereon, said ring 54 havmﬂ' a plate 55 with

segmental recess 56 into Whlch projects a post |

- 57 extending upward from the cam ring 4, the

IO

20

35

490

50

55

60

upper end of said post having a pivoted arm
53 carrying the thread guide 59 as shown in

Fig. 6. -The ribs » of the needle cylinder ex-

tend to.the topof the same and serve as sink-

“ers over which the stitches are drawn by the
needles as they descend, and the web holding
plates 52 work closely to the top of the needle |

cylinder so that, as they are pr ojected, their

lower portions will push inward or “knock

over” the stitches cast by the descending
needles. Each web holding plate is notched

at the inner end as shown in Fig. 1, so that-

after “knocking over” a stitch the projecting
upper lug or ﬁneor of the plate will catch said

‘stiteh and prevent it from rising with the:

needle when the latter is again 11fted As the

cam ring 54 is rotated or reciprocated there-

fore, the plates 52 will be advanced and re-

tracted, and will properly “knock over” the

etltehes and then prevent the rise of the same

with the needles, the segmental slot 56 in the
plate 595, prowdmn‘ for the lost motion neces-

sary in order that the thread guide will al-
ways have the proper lead of the cam plate

in to-and-fro work, and the cam slot 53 of the

ring 54 being euch that the web holders will
be retreoted et the point where the needles
are drawing the stitch, as shown in Fig. 6, it

being understood that in that view the threed

trulde is moving in the direction of the arrow,

end the needles are drawing the stitches im-

mediately in rear of the center of the guide
where the thread delivering eye 18 loeeted

I will nextdescribe the mechd.msm whereby
the rotating and reciprocating or to-and-fro
movements are imparted to the cam ring 4.

The bevel wheel 3, of said ring meshes mto
a bevel wheel 60, the bed plete 2, being suit-

ably cut away at one side as shown in Figs.
- The wheel -

1 and 2, in order to permit this.
60, 18 carrled by a shaft 61, which is mounted

at one end in a bearing in the frame 1, and

at the other end in a eleeve 74, turmnﬂ' in &
bearing in said frame as desenbed herem-
after, the outer end of said shaft 61, being
provided with a crank 62, Fig. 18, s0 that the
parts may be operated by hend if desired.
Loosely mounted on the shaft 61, 1s a pulley
63, which has, at one side, pw;]ectmn' pins 64,
for engagement with a bar 65, on an eccen-
tric 66, secured to the shaft 61 as shown in

Figs. 1 and 4, the opposite side of the pulley

havmﬂ‘ a hub 67, with groove 68, for the re-
ception of a shlfter fork 69,0n a shifter lever
70, referred to hereinatter.

The hub 67, has a bar 71, which, under the
clrcumbt&nces described her emeftel is caused

to engage with lugs or pins 72, 0n a sprocket

wheel 73 mounted S0 as to turn freely on the
sleeve 74: before referred to as constituting
one of the beermﬂ*e for the shaff 61. To a
suitable bearing 1n a stenderd 75, on the floor

- beneath the meehme is adepted a shaft 76, |

shown in Figs. 2

which carries a sprocket wheel 77, whloh is
driven from the wheel 73, by means of a

chain78. (See Fig.19.) The shaft 76 ,is also
provided with a crank 7 9, the crank pin 30,

of this arm being adapted to a bearing at the
Jlower end of a rod 81, the upper portlon of

which carries clamps 32 , for the opposite ends
of a strap or band 83 of leather or other

70

75

equivalent flexible metenel and preferably -

cut from one pleee of material in the form
, 18 and 20, said strap pass-
ing around and bemo‘ secured to a drum 84,
mounted on the eleeve 74, and free to furn
thereon. The upper pmtlon of the strap 83,

thus passes from the top of the rod 81, down-
ward and around the bottom of the drum

while the lower portion of the strap passes
from a point on the rod below the drum up

to and over the top of said drum. The con-
sequenceof this is that as the rod 81 is recip-
rocated the upper portion of the strap 383 on

the upward movement of the rod causes the
turning of a drum 84, in one direction, the

lower pOltIOIl of the strep winding on the

drum during this movement, Whlle on the
downward movement of the rod the lower por-
tion of the strap causes a movement of the
drum in the opposite direction, the upper por-
tion of the strap being wound upon the drum.
This will be understood by reference to Figs.
18 and 19. To the shifter lever 70, is hung a
rod 85, (Fig. 1,) the outer end of this rod hav-
ing a ﬁnber 36, which projects upward so as
to engage with the drum 34, at the outer
face of the same, as shown in Fw 18,a finger
87, engaging with the inner faee of the dram

and belnﬂ' cermed by a sleeve 88, which is

mounted on the rod 85, but is free to move

longitudinally thereon, thIS sleeve being con-
nected, by a spring 89 to an arm 90, a,t the
outer end of the rod. In the outer feoe of

the drum 84 is an opening 91 (Figs. 1and 19),
for the reception of a pin 92, projecting in-
wardly from the hub of the ecrank 62 at the

3¢

Q0

95

100

105
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outer end of theshaft 61, and adjacent to this

opening and termmetmn' in line with the
same,is a beveled cam bloek 93 oL the drum.
(See Flﬂ's 18 and 19.) |

- The operetlon of this drwmn*_ mechanism
is as follows: When the machine is knitting
round and round for the production of tubu-
lar work the driving pulley 63 occupies the
position shown in Fw 1, the ping 64 beingin

‘engagement with the ba,r 65 of the eeeentrle

60, end the bar 71 being free from engage-
ment with the lugs 72, of the sprocket wheel
73, so that the rotating movement of the pul-
ley is imparted to the eccentric and hence to
the shaft 61 and bevel wheel 60, and from the
latter to the bevel wheel 3 end cam ring 4.
Under these circumstances there is no move-
ment of the sprocket wheels 73 and 77, rod
81, and drum 84, and the said drum is dmwn
mwa,rd on the sleeve 74, by means of the rod
85, and its finger 36, so thet there can be no
eneeeement of the pin 92 of thecrank 62, with
th_e opening 91 in the drum. When it is de-

IT5
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gired to change from round and round or cir-

cular to reciprocating or to and fro knitting,
however, the shifting lever 70, is operated so
as to move the pulley 63 and its hub 67 longi-
tudinally on theshaft 61, thereby carrying the

- pins 64 out of engagement with the bar 65,

IO

20

and bringing the bar 71 into engagement
with the lugs 72 of the sprocket wheel 73.
The rotating movement of the pulley is there-
fore transmitted to the said sprocket wheel

73, and thence to the sprocket wheel 77 and

crank 79, thus effecting the reciprocation cf

the rod 81,and the backand forth movement .

of the drum 84. The same movement of the
shifter lever acts through the medium of the

rod 85 and finger 87 to effect the outward

movement of the drum 84 on the sleeve 74,
so as to cause the pin 92 of the erank 62, to

enter the opening 91 in the drum, the back

and forth movement of which is thus trans-
mitted, through the crank,to the shaft 61 and

- ity pinion 60, and thence to the pinion 3 and

30

35
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45
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60

cam ring 4. 1f, when the outward movement
of the rod 35, is effected, the crank 62 is not
in position for its pin to enter the opening 91

in the drum 34, the outward movementof the

said drum will be arrested by contact of its
outer face with the pin 92, the finger 86 and
arm 90 at the outer end of the rod 85 continu-
ing to move and thus imparting increased
tension to the spring 89, which acts upon the
sleeve 88, carrying the finger 87, which bears
upon the inner face of the drum. As soon,

therefore, as the drum 84 has been turned

forward to such an extent that its opening 91
is brought into line with the pin 92, the ac-

tion of the spring 89, sleeve 83, and finger 87,

causes sald drum to move outward on the
sleeve 74, so as to insure the entrance of the
in 92 into the opening 91, any over-running
of the drum so as to carry the opening past
the pin being prevented by the stop block 95,

which comes into contact with the pin and

prevents any farther forward movement of
the drum independently thereof. If theturn-
ing movement of the drum 84 is backward,
the pin 92 will ride over the beveled block 93
and spring into the opening 21 in the rear of
the same. |

I will now describe the mechanism where-
by the various changes in the operation of

‘the machine involved in the production of

the pocket or bulge for the knitted tube are

offected automatically. Thedownwardly pro-

jecting shanks 28 of the fashioning needles

26 are acted upon by fashioning cam plates

100 and 101, which are of different radii and

‘have their adjacent edges beveled as shown

at « in Fig. 2, so that as the cam plates are

moved in the direction of the arrows, Kig. 2,

the fashioning needles will have their lower
ends drawn inwardly by the beveled ends of
the plates 101, so as to withdraw the bits of
these needles from the control of the knitting
cams, while when the plates are moved in
the opposite direction, the depending shanks

504,417

ends of the plates 100 and-are moved out-
ward, so-as to bring the bits of the needles
agailn into the range of the knitting cams.
This construction is substantially the same
as that set forth in my former patent, but in
the present machine the toothed slides carry-
ing the fashioning cams have ledges 103,
which serve as bearings for the lower ends
of the shanks of the fashioning needles after
the latter have been pushed inward by the
cam plates 101, thus preventing thedropping
of said needles so as to carry their bits be-
low the line of the knitting cams when said
needles are out of action. This will be un-
derstood on reference to Fig. 21. The lower

ends of the shanks 28, of the fashioning nee-

dles, are bent outwardly to a slight extent,

| as shown in Figs. 1, 13 and 21,s0 that, in in-

serting a needle into the machine, it will not
strike and be stopped by either of the plates
100, and each of the slides 102 at a point be-
neath the beveled ends of the cams 100 and
101 has a beveled portion 95, whereby as the
shank of a needle passes underthe action of
the cam 101, the lower end of said shank, if
it chances to be below tbe level of the ledge
103, will be raised on to said ledge and jam-
ming of the needle will thereby be pre-

| vented. 1'he toothed slides 102 are acled

upon by pawls 104, carried by reciprocated
bars 105, hung to the opposite ends of a
lever 106, which is mounted on a stud 107
secured to the frame 1, one arm of this lever
106 carrying an anti-friction roller 108 which
1s acted upon alternately by cam shaped
tappets 109 on segmental plates 110 carried
by a drum 96 on a shaft 111, undue move-
ment of the lever 106 in either direction
being prevented by contact of set screws
97 on sald lever with stop lugs 98 on the
frame 1.
113, which 1s connected by a chain belt 114
with a sprocket wheel 115 on the shaft 76,
which carries the sprocket wheel 77, (see Fig.

1 19,) so that as said shaft 76 is rotated in the
manner hereinbefore set forth, the shaft 111

is likewise rotated and the tappets 109 are

caused to act alternately upon the roller 108

of the lever 106, thus imparting a vibrating

movement to the latter and reciprocating tho

pawl carrying bars 105. The plates 110 have

| lateral slots 94 for the reception of set serews

99, so that said plates can be adjusted later-
ally on the drum 96, and the extent of move-

‘ment imparted to the lever 106 by the tap-

pets 100 thereby regulated. The two pawls
104 of each bar 105, are in different horizon-
tal planes on said bars, the pawls consisting
simply of teeth let into recesses in the top
and bottom of a central expanded portion of
the bar as shown in Figs. 22, 23 and 24, so
that by elevating the outer or free end of
either of the bars 105, one of its pawls is
caused to engage with the teeth of the corre-
sponding cam slide 102, while by lowering
the outer end of either bar the other pawl of

- of the needles are acted upon bythe beveled I the same is caused to engage with-said teeth,
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and, as one of the pawls of each bar is right
handed and the other left handed, it follows
that the rising and falling movement of the
pawl carrying bar is sufficient to change the
direction of the movement imparted thereby
tothe cam carrying slide. The inner faces of
the bars 105 bear against the teeth of the
slides 102, which serve to limit the inward
The eccentric 66 on
the driving shaft 61 has a sleeve 116, which
is connected by a rod 117 (Figs. 2 and 4), to

- an arm 118 on a rock shaft 119 mounted in

20
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suitable bearings upon the frame 1, so that,
as the shaft 61 is either rotated or vibrated,
a rocking or vibrating movement will be im-
parted to said shaft 119.

pawls 121 and 122, the pawl 121, engaging

‘continuously with a ratchet wheel 123, mount-
ed on a stud 124, (Fig. 25,) this stud also car- |

rying a toothed wheel 125 with which the
pawl 122 engages under the circumstances
hereinafter referred to. Secured to the
ratchet wheel 123, is a sprocket wheel 126,

which carries a pattern chain 127, having at

one side a projection 128, and on one side of
the toothed wheel 125, is a projecting pin 129,
(see dotted lines Fig. 5,) which extends into
the path of the projection 128, During the
operation of round and round knitting to pro-
duce tubular work the toothed wheel 125, is
stationary, the pawl 122, acting upon a long
tooth 130, of said wheel, as shown in Fig. 3,
so as to fail to move the same. When the
desired length of tubularfabrie has been pro-
duced, however, the projection 128 upon the

pattern chain will strikethe pin 129, and move

the wheel 129, to such an extent as to carry
its long tooth beyond the pawl 122,the latter
then acting to rotate the wheel. On the outer
face of the wheel 125, are three cams 131, 132

‘and 133, (see Figs. 1, 5,27 and 28.) The cam
131 has a beveled end, as shown in Fig. 28

and a thickened securing butt, as also shown
in said figure, said butt being so much thicker

than the beveled end of the cam that the lat-

~ ter will be held some distance away from the

50

face of the wheel 125 and with its beveled
portion toward said face of the wheel, and

when the wheel is stopped, by the bringing

of the long tooth 130 into the path of the
driving pawl, the beveled end of the cam will,

- as shown in Fig. 5, be in position to overlap

60

and draw toward the face of the wheel a pin
135, carried by a lever 136, which 18 hung to
a bracket on the frame 1, the other arm of
this lever having a slot 137 for the reception
of a screw 138 whereby it is connected to the
lower end of a sliding rod 139, mounted in a
bearing 140, on the bed 2, and carrying at its
upper end two-cams 141 and 142, (see Fig. 1,)
these cams being so located that when the rod
is raised the cam 141, will act upon the anti-
friction roller 37, on the arm 36, of the switch
plate shaft 31, so as partially to rotate said
shaft and throw the switch plate into the po-
sition shown in Fig. 15, in order to elevate

On the rock shaft |
119 is an arm 120, (Fig. 5,) which carries two |

‘the needles around one-half of the needle

cylinder, while, when the slide rod 1s de-
pressed, the cam 142, will act upon said anti-
friction roller 37, so as to shift the said

}
|
1
\
a

b
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plate from the position shown in Fig. 15,to

that shown in Fig. 16, and thus bring the
needles down into operative position again.
When the machine is knitting round and
round the pin 135 of the lever 136 is under
control of the eam 131 and the rod 139 is de-
pressed and the switch plate is in the posi-

tion shown in Fig. 16, all of the needles being
‘in operation.

On the first movement of the
wheel 125, however, the pin 135 is released
from the control of the cam 131 and the lever
136 is then raised by the spring 210 (Fig. 1)

30 as toraise the rod 139 and move the switeh -

plate 30 to the position shown in Fig. 19,
where it remains until the wheel 125 has com-
pleted its revolution and the pin 135 is agaln
brought under the influence of the cam 131.
The cam 132, (Fig. 27,) acts upon a pin 143,
on one arm of a lever 144, hung to a stud 149,
on the frame, the other arm of this lever act-

ing upon a guided slide 146, which has a

notch 147, for the reception of one of the
pawl carrying bars 105, of the machine. The

inner arm of the lever 144, has a pin 204,
which overlaps the inner arm of a like lever

148, hung to a stud 149 and ac*ing upon a
slide 150, which has a noteh 151, for receiving
the other pawl carrying bar 105. The action
of the cam 132, is therefore to depress the in-
ner arms of the levers144, and 148, and there-

by elevate the outer arms of the sameand the

slides 146, and 150, so as to throw the lower
pawls 104, of the bars 105,into operative po-
sition. When the wheel 125, has, however,
made a half revolution, the cam 133, acts first
upon the pin 143, of the lever 144, and then
upon the lever 148, so as to elevate the inner

| arms of said levers and depress their outer

arms and the slides so as to bring the upper

pawls of the bars 105, into engagement with
| the toothed edges of the cam slides 102, thus

reversing the movement imparted to the lat-
ter, the levers and slides being restored to
their original position by the cam 132, when

‘the wheel 125, has completed a whole revolu-

tion. Owing to the overlapping of the levers

75

80.

OcC

95

103

105

11O

II5

144 and 148 the action of the cam 132, oper-

ates said levers simultaneously so that both
pawl bars 105 are lifted simultaneously when
the cam 132, acts, the levers being operated
in succession by the cam 133, however, so as
to drop the pawl bars and change the action
of the pawls, first on one fashioning cam
slide 102, and then on the other, as is rendered
necessary by the alternate operation of said
cam slides. Each of the pawl bars 105, is
acted upon by a spring 152, which permits
said bar to yield outwardly, to permit the
acting pawl to pass the teeth of the cam slide

I20
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on the backward movement of the bar, and .

each of the pawl bar carrying slides 146 and

150, is acted upon by a spring actuated

washer 153, as shown in Fig. 29, so as to
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be self-retaining in the position to which it
is adjusted, the fension of the spring and

- pressure of the washer being regulated by

IO

manipulating the set screw 154. One of the

~cam slides 102, carries a ring 155, and the

other of said slides carries a ring 156 the ring

155, being recessed for the receptlon of the

ring 156, so that the outer peripheries of both
ringsare in the same vertical plane, as shown
in I’lﬂ's 30 and 31. Surrounding and confin-
ing the rings 155 and 156, is a spllt ring 157,
which also bears npon pxo,] ecting portlons of
the slides 102, as shown in Flﬂ's 30 and 31,
and this ring 157 has beveled portions 158
which are acted upon by set screws 159, as
shown in Figs. 1 and 7, the effect belnﬂ' to

-press the ring 157, upon the pellpherles of

the rings 155 and 156, and also downward

~upon the slides 102, s0 that it not only serves
20

to retain the latter I'lﬂ‘ldI} in their proper ver-
tical position, but it also constitutes a fric-
tion brake to prevent undue movement of

‘either slide under theaction of the pawl bars.

Adjustable stops 160 and 161 are also pro-
vided to limit positively the swinging move-

‘ment of the slides 102, the stops "160 being

- slotted for the 1ecept10n of their conﬁmnn-

. serew having an eccentric stud, as shown in-
30

Itigs. 1:and 2 the slides coming into contact

- with this stud atonelimit of their movement,
80 that by partially turning the set screw, the
- stud may be moved ldtelally until it is ad-
 justed to the exact position required. In

35

order to preventthe movementof the toothed.
“wheel 123, and sprocket wheel 126, from be-
‘ing communicated to the wheel 125, a washer

162, 1s interposed between the said wheel 125

40

and the hub of the sprocket wheel 126, this

‘washer bearing upon a flattened po:[tlon of
‘the stud 124, as shown in Figs. 25 and 26, so
-as to be mcapable of turning on thestud. A

-similar washer 163, is inter posed between the
~wheel 123, and the confining nut 164, at the

45

off‘of the said nut.

end:of the stud 124, to prevent the backmﬂ'
At the outer end of the
rock shaft 119 is a double tappet 165, which

- 1s adapted to act upon the ends 166, and 167,

of a bar 168, the opposite end of which is con-
‘nected to a bell ecrank lever, 169, also con-

- nected by arod 170 to the sh1f1:er lever 70.

The bar 168, is supported by a plate 171,
~ecarried by the lower end of  the slide rod
139, a pin 172, on the bar being adapted to

55 &

'slcrt 173, on said plate, so that while the

~ bar will be raised by the plate, it is free to

‘move longitudinally independently of the

- same, the slot being wider than the pin, so that

Go

“a slight rise and fall of the bar 1ndependently
-of the plate isalso possible.

In a bearing 174,

~on the frame is a rock shaft 175, havmﬂ' two

arms 176, (Fig.

3,) and 177, (Flﬂ' 5,) the arm
176, bemcf adapted to act upon the bar 168, to
elevate the_ same slightly when the arm '177,

18 acted upon by a lug 178, on the pattern
chain 127, (Ifig. 5.) The lower arm 167, of

“the bar 168, is recessed at its outer end so as

504,417

to form two shoulders 180, and 181, upon either

of whieh the vibrating tappet 165 can act.

When the machine is knitting round and
round to produce tubular work, ‘the bar 168 i is
depressed by the action of the upper arm of
the tappet 165, on the end 166, of sald bar, as

‘shown in Fig. 3 but as soon as the slide 1od

139, has been mlsed on the first movement of
the wheel 125, the shoulder 180, of the lower
arm 167, of the bar 168, comes into contact
with the lower arm of the vibrating tappet

165, as shown in Fig. 32, and the bar 168, is

ther eby moved outward so as to operate the
shifter lever 70, and thus effect the change
from round and round to to-and-fro kmttmrr
in the manner hereinbefore set forth. When-

| ever it is desired to stop the machine auto-
‘matically, as for .instance, in changing the

needle cylinders, the lug 178, of the cham 127,

acts on the arm 177, of the mck shaft 175, dﬂd

thus causes the arm 176 of said shaft par tmlly
to lift the bar 168, so that 1ts shoulder 131,
will come under the influence of the low'er
arm of the vibrating tappet 165, as shown in
Fig. 33, and there will be a partial movement

of the bar 168, and shifter lever 170,80 as to

move the clutch hub .07, to the mtermedmte
position, and thus. stap the machine. The
shifter rod 170, has an: upwa,rdly projecting
arm 182, whlch as said rod 18 moved €0 as
to operate the shifter lever to change the ma-

¢chine from to-and-fro to round and round

knitting, strikes the end of one of the cam

slides 102, as shown in Fig. 2, and imparts to
‘the same the final lmpulse necessary to re-

store the last fashioning needle on that side
of the machine.to Opelatwe position, so that

the cam ring can then continue its forward

rotation for the production of tubular work.
If the pawls 104, were relied upon to impart

‘this last impulse to the cam slide, anotherre-

ciprocation of the cam ring would -be neces-
sary in order to restorethe pawls to their nor-
mal position and an extra course:of stitches
would thus be produced.

Having thus described my invention, I
claim and desire to secure by Letters Pdt-

ent—

1. The combination of the needle cylinder

‘having a downwardly projecting finger, with

the bed having a support for said finger and
means for securing the finger to the bed sub-
stantially as specified.

2. The ecombination of the needle cylinder

having a downwardly projecting finger, the
bed hd,vmcr a set screw serving as a support
for said ﬁncrer and means for securing the
finger to the Ded, substantially as specified.
'3, The combination. of the needle cylinder

having a downwardly projecting finger with
‘beveled face, the bed having a beveled recess

in which said finger fits, a vertical support

for the finger and means for securing said fin-
ger within the recess of the bed, substantmlly |
as specified.

4. The combination of the needle cylinder
havmg a downwardly projecting finger, the

75

8¢

QO

95

[00

rcs

| Re

115

120

[25

130



I0

20

s

35

- sition, a rock shaft carrying said switch cam,

40

50

60

504,417

bed having a support for said nnn'er and a | tions at the points where the movement of the

clamping yeke and set screw Whereby the fin-

‘ger 18 laterally confined to the bed substan-

tially as specified.

5. The combination of the needle eylmdel
having a downwardly projecting finger with
be_ve‘led face, the bed having a beveled recess
for the reception of said finger and a vertical

support therefor, and a clamping yoke and

set screw whereby the finger is secured within
the recess, substantially as specified.
6. The combination of the needles, the nee-

dle cylinder having an annular groove there-

in, and a needle retaining ring adapted to
sa1d groove and composed of separable sec-

t1on°s, and having, between the adjoining sec-

tions, a gap for the withdrawal of a 11eedle,
substantially as specified.

7. The combination of the needle carrier,
the needles, some of which have longer bltS
than the ethers, a pivoted switeh cam SO
mounted in respect to the needles that when
in one pogition it will engage with the long
bits and raise the needles, and when in the
opposite position will engage with said long

bits and depress the needles a projection on-

said switch cam, & spring aetmc" upon said
projection and serving to held the switeh
cam in its extreme positions, and means for
shifting said switch eam from one position to
the other, substantially as specified.

8. The combination of the needle eylinder
and its needles, some of which have longer
bits than others, a switch cam mounted in
respect to the needles so as to raise the long
bitted needles out of action when in one po-
sition and restore them when in the other po-

a pin or projection on said rock shaft, and a
spring acting upon said pin or projection and
serving to retain it in ifs extreme p051t10ns
substentmlly as specified.

9. The combination of the needle cylmder
the needle operating cams, needles, some of
which are movable into and out of range with

said cams, fashioning cams for actmu' on the

lower portions of the needleshanks to so move

them into and out of action, and a rest for

the lower ends of the needles when they are

out of action, substantially as specified.
10. The eombmatlon of the needle ea,rmer,

the knitting cams, the needles, some of which

‘are movable into and out of range with said

knitting cams,some of the fashioning needles
having bent lower ends, and fashioning cams
for acting on the lower portions of sald fash-
ioning needles to move them into and out of
range of the knitting cams, substantially as
spee1ﬁed

11. The combination of the needle carrier,
the knitting cams, the needles, some of whleh
are moveble into and out of range of sald
knitting cams, the fashioning eams acting
upon the lower portionsof the needles to move
them into and out of range of said knitting
cams, and cam carriers having beveled por-

|

Ting to

needle is effected, substantially as specified.
12. The eombmatlen of theneedle cylinder,

| the knitting cains, needles, some of which are

movable into and out of range of said knit-
ting cams, fashioning cams acting on the
Shanks of the needles to move them into and
out of range of the knitting cams, slides car-

rying sald fashmmnﬂ' cams, means for recip-

rocating said slides, a,nd & friction ring acting
as a brake upon the slides, subeta,lltmlly as
specified.

13. The combination of the chSthlillnﬂ‘ cams, "

and their slides, means for reelpreeatmtr the

t latter, & ring beari ing upon theslides and hav-

ing beveled nmtlens and set screws acting
upon said beveled portions of the retmnmn'
press it down upon the slides eub
Stantlally as specified.

14. The combination of the fashlomnﬂ' cams,
slides earrying said cams, means for recipro-
cating said ehdee rings, one attached to one
slide and the othe1 to the opposite slide, and
an encircling ring bearing upon said cam
slides and thelr ring substa,ntla,lly as speci-
fied.

cating the slides, and adjustable stops for
11m1t1n0' the movement of the slides in either
duectmn substantially as specified.

16. The combination of the fashioning cams,
slides carrying said cams, means for recipro-
cating said slides, and an eccentric stop for
l1m1t1nn' the apploach of the slides toward
each ether substantially as specified.

17. The eombmatlon of the needle eylinder,
the knitting cams, the needles, some of which
are mevable mto and out of range of said

cams, the fashioning cams for a,etmn' on the

needles to move them into and out of aetmn,

toothed slides carrying said cams, recipro-

cated rack bars having fixed pawls in differ-
ent planes for engaging with said- toothed
slides, and means t‘or raising and lowering
said reelproeated bars so0 as to throw one or

15. The eombmatwn ofthefa,shlonmfr cams,
slides carrying said cams, means for recipro-
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other of the pawls of each bar into opera-

tion, substantially as specified.

18. The combination of theneedle eylinder,
the knitting cams, the needles, some of which
are movable into and out of range of said
knitting cams, the fashioning cams acting on
the needles to move them into and out of ac-
thI], toothed slides, reciprocated bars bear-
ing against the toothed faces of said elldes,

_pawls carried by said bars and arranged in

different horizontal planesand means for rais-
ing and lowering the bars so as to throw one

| or other of the pawle of each bar into opera-

tion, substantially as specified.

19. The combination of the toothed slides
with the remproeated rack bars having re-
cesses or notches in opposite feees, and pewle
consisting of blocks secured in said recesses
and pro;eetmg therefrom so as to engage with

the toothed slides, substantially as sPeelﬁed
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:‘ZO: Tho combination of the ecam box, the
driving shaft, gearing connecting said shaft
to the cam box, a clutch sleeve having a pul-
ley for the driving belt, means for connecting
sald sleeve to the driving shaft, a sprocket
wheel also adapted to engage with the cluteh
sleeve, a second sprocket wheel havinga crank
arm, a beltfor connecting said sprocket wheels,
a rod connected to the crank arm, a drum in
connection with said rod, and a eluteh for con-
necting said drum to the driving shaft, sub-
stantially as specified.

21, The combination of the driving shaft
of the machine, the arm thereon, a vibrated
drum, an opening in one of said parts, a pin
or projection on the other part for engaging
with said opening, a shifter rod having fin-
gers embracing the drum, one of said fingers
being free to move on the rod, and a spring
connecting said finger to a projection on the
rod, substantially as specified. |

22. The combination of the driving shaft
and its arm, having a projecting pin, the vi-
brated drum having an opening for the re-
ception of said
ingan abruptfacein line of said opening, sub-
stantially as specified.

23. The combination of the needle cylinder,
the knitting cams, the needles, some of which
are movable intoand outof range of said cams,
fashioning cams acting on the needles to move
them into and out of action, toothed slides
carrying said fashioning cams, bars having
pawls for engaging with said toothed slides,
a lever carrying said bars, and a rotated drum
having opposite tappets for acting on the said
lever and moving the same first in one direc-
tion and then in the opposite direction, sub-
stantially as specified. -

24. The combination of the pawl carrying

bars, the lever for actuating the same, a ro- |

tating drum and a sleeve thereon carrying

tappets for acting on said lever, said sleeve

being made in sections adjustable laterally in

respect to each other to vary the action of the

E&%pets upon the lever, substantially as speci-
ed.

29. The combination of the driving shaft, a
power-driven clutch-member adapted to en-
gage directly with a clutching element on
said shaft, other mechanism for imparting to
and fro movement to the shaft, said mechan-
1sm having an element with which the power-
driven cluteh-member is also adapted to en-
gage, a rock shaft having tappets thereon,
means for vibrating said rock shaft, a bar
having arms one of which is adapted to be
acted on by one of said tappets and the other
by the opposite tappet, means for connecting
sald bar to the clutech-member, and means for
raising and lowering the bar so as to carry
its arms respectively into and out of range of
the tappets, substantially as specified.

26. The combination of the shifting clutch |

member, the vibrated shaft having tappets
thereon, a barconnected to the shifting elutch-

pin and a beveled block hav- |
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movable into and out of range of the tappets,
one of said armshaving a notched end, a pat-
tern chain, and means whereby said chain 18
caused to lift the bar for the action of the
tappets so as to effect a partial movement of
the shifting elutch-member to throw the ma-

chine out of gear, substantially as specified.

27. The combination of the needle cylinder,
the knitting cams, the needles, some of which
are movable into and out of range of said

knitting cams, fashioning cams foracting on

the needles to move them into and out of ac-

tion, slides earrying said cams, means for re-

ciprocating the slides, a cluteh for changing
the machine from to and fro fo round and
round knitting, a clutch operating rod, and a
baror finger carried by the said rod and acting

on one of said cam slides so as to impart the

final impulse thereto, substantially as speci-
fied. |

28. The combination of the pattern chain,
the sprocket wheel carrying the same, the

' ratchet wheel connected to sald sprocket

|

wheel, the toothed pattern wheel, pawls for
acting on said toothed wheels, a shaft orstud
carrying the wheels and permitting them to
tarn loosely thereon, and a washer interposed
between the toothed pattern wheel and the
sprocket wheel, said washer being keyed to
the pivot shaft or stud, substantially as speci-
fied. . |
- 29, The combination of the cam slides, the
reciprocated bars carrying pawls in different
planes for operating said slides, shifting le-
vers and slides for effecting the raising and
lowering of said bars, and the pattern wheel
having cams for operating said levers, sub-
stantially as specified.

30. The combination of the toothed cam

slides, the reciprocated bars having pawls for

engaging with said slides, levers and slides

| for vertically shifting the said bars, one of
said levers overlapping the other,and a pat-

tern wheel having cams for acting on said le-
vers, whereby the movement of one lever is
imparted to the other, when said lever moves
in one direction,the levers moving independ-
ently of each other in the opposite direction,
substantially as specified.

31. The combination of the toothed cam
slides, reciprocated bars havihg pawls in dii-
ferent planes engaging with said teeth, slides
ouided on the frame of the machine and en-
caging with said bars, levers acting on said
slides and a pattern wheel having cams for
acting on said levers, substantially as speci-
fied. | | |

32. The combination of the toothed cam
slides, the reciprocated bars having pawlsin
different planes for acting on said slides,
guided slide bars engaging with said pawl
bars, levers acting on said slides, and a fric-
tional retaining device or brake acting upon
each slide, substantially as specified.

33. The combination of the needle cylinder
and its needles, the cam box, a switch cam

member and having a bifurcated end or arms i for acting on the bits of some of the needles,
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an arm on the sha,ft of said switch cam, a

clutch forming part of the driving mechan-

ism of the machine, mechanism for moving
said clutch, a vibrated tappet acting on a bar
forming part of said mechanism, and a slide
rod carrying said bar and having cams for
acting upon the arm of the switch cam, sub-
stantially as specified. -

34, The combination of the needles, a cyl-
inder having ribs extending to the top of the

‘same S0 as to serve as sinkers for the stitches,

the guided web holders working close to the
top of the cylinder and each notched at its
inner end so as to serve both asaweb holder
and as a means of “knocking over” the stitch,
a grooved carrier for said web holders, a cam
for acting upon the web holders to project
and retract the same, and means for operat-
ing said cam, substantially as specified.

35. The combination of the needles, the 2o
knitting cams for actuating the same, cam
slides having cams whereby sald needles are
caused toengage with or are released from the
control of the knitting ecams, a lever and de-
vices carried thereby for operating said ecam 25
slides, means for vibrating said lever, and set
screws and lugs whereby the movement of the
lever in either direction is positively limited,
one of said elements being carried by each
arm of the lever, and the other by the fixed 3o
frame, substantially as specified. - -

- In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
. 3 EMIL FRANCK.
Witnesses: o
- EUGENE HELTERICH,

HARRY SMITH.
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