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50 S represents a side elevation from the left of |

JOSIIUA D. IIE\IPHILL, OF SHELTON CO\TNE(,TICUT ASSIG\TOR OF ONE—'

Patent OFFICE.

HALF TO WALTER W. RADLLIPFE AND FREDERICK W, RADOLIPFE

OF SAM h PLACE

, KN'ITTIN-G-* V AC_ H I'N, E

SPECIFIG‘ATION formmg pert ef Letters Pa,tent No. 629 503 da,ted J uly 25 1899 | -

P Apeheetlen filed September 24 1398, Sellel Ne 691 792

(Ne medel )

- To all whom it may- concer. |
Be it known that I, JOSEUA D. HEMPHILL

~ acitizen of the United States, residing at Shel-:

ton, county of Fairfield, btete of Connectleut

have invented anew and useful Kmtbmﬂ-Me-
~chine, of whmh the followmw is a. speelﬁea-
tion.

holders or sinkers are employed codperating
with latch-needles in forming the knitted ar-
ticles, paltlculally stockmfrs and half-hose;

and the invention has speclal reference to
that type or class which-is adapted to knit
complete. seamless stockings, with ‘heel and

toe portions compoeed ofa d1ﬁ.’erent yarn, and

in which all of the: opemtlone are eecom-._

‘plished automatically. -

"Among the objects of my Inventlon are bhe_'

dispenemfr with the usual plurality of picker-
cams for rendering the meedles inoperative

and again eetwemne by one during narrow-
ing and widening and. eubstltu‘rmﬂ‘ therefor
a smc-'le picker capable of pmducmw these
1'esults the provision of improved yarn-
ehanﬂ*mﬂ' mechanism,the production of imeans
. for 1e11frbhemno' the StltLh by raising the nee- -
~ dle- cylmdel the provision of means where-
by the web holdels orsiukers may be leadlly i
30 removed and replaced and changed fromone {
‘side of the machine to the other, the provision
of means whereby the needles may be readily"
- removed and replaced, and in general the |
- simplification and reduction of eost of ma-
chines of thistype and to increase their dura-

bility and certainty and rapidity of action.

Te these ends the mvent,lon consists in the__'

construction and eombmmlon of parts sub-
stantially as hereinafter

deelﬂ*na,te the same or similar pal tsin-all the

- VIews. , L
IFFigure 1 1ep1eeentea elde elewatlen of the
Fig. 1% i3 a detail view

machme complete.
of the pinion and seﬂ'ment gear for imparting

reciprocating rotary movement to the cam- |

ring.  Ifig. 2 represents a front elevation of
the parts of the machine below the bed. Tig.

_ 16 6_ of Fig. 5.
This invention 1eletee to ‘ohet type or class
~ of eircular-knitting machines in which web

‘ger..
| .ught of L I‘10' 11.

ing-finger.

“deseribed and |
40 claimed, referring to theaccompanyingdraw-
Ings, in WhICh similar reference ehameters

shown in section.

Pin*.‘-?

line 5 & of Fln' 4, Fig. 5*‘ IS adetmlrearele-
thl()ll of one of the cams shown in Fw‘ 5.

Fig. 6 represents a horizontal section on hne-
Kig. 7 represents a vertical
section throufrh the cylinder, bed-plate, and
Fig. 8 represents a detail side
“elevation of the cylmder and needles and one
of the knitting-cams when doing continuous "
~or round-and- round work, I‘flﬂ' 9represents
a view of the eylmder and needles and parts
operating in connection therewith when on
- Fig. 10 Iepre‘sents aplan
view of the ring-cam for. raising the needles.
“Fig, 11 represente a detail elevetlon of the
| cams for operating the yarn-changing devices - - -
and forshifting the fulerum of the picking-fin- -~
7°
Fig. 13 represents a detail
“elevation of ‘rhe needle -cylinder and the pick- -
Fig. 14 represents a similar view, =

main shaft.

heel-and-toe work.

Fig. 12 1ep1esents an elevation from the

Tig. 4 1ep1eee11ts an enlar ﬂ*ed plan
-view of the knitting mechanism. Flg J rep-
resents a side elemtmn pertlym section, on .

but with the plekmﬂ'-ﬁno*er' moved to enothel o

_position and parts being indicated in section. __
‘Fig. 15 represents a. deta.ll elevation of the =
cam for oscillating the picking-finger. - L
16 represents a hemzontel section of the nee-

dle-cylinder and plan of the plckmrr-ﬁnﬂ'er R
o

the dotted lines. lndtcatmtr the change in po-

| sition of the mekmﬂ'-ﬁnﬂ'er as it throws bne
‘needle up or down in narrowing or widering
Fig. 17 replesents a view. .
similar to Fig. 8, but with the. parts in posi-
Fig. 18 rep-
1.resents & detail elemtwn from the 1efb of Fig.
13 of the picking-finger and its ad;;uncts
Fig. 19 represents a detdll view of the pattern-
eha,m for-half-hose and its pulley. Fig. 20
represents a detail view of the ratchet whleh-
carries the chain- -pulley. Fig. 21 represents
a detail view of the inter mlttently-opemted |
ratchet attached to the cam-shaft and the
‘pawl and pawl-shield.

for heel or toe.

tion when kmt,tmn' heel or toe..

side elevation of the eluteh sh1ftmﬂ' cam,

Fig. 23 represents the cam-shaft, the cams,

Iig. 22 represents a.

75
Fig. B

9

ratchets, and chain - pulley thereo_n _being '

Fig.
side elevation of the de-dISk for controlling.
the elevation of the e3lmde1 ::md the eleva.-

24 represents a detail

IQQ

6o o
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30
. bed, as shown most cle.::uly in Fig. 7 and t,o."
“which reference will be made hmeumfrer "
The main shaft of the machine is lepre-;_-
sented at 7 and is provided with the large

- e'_--be\'el-uedl S, seuned thereto atone end, while
- 1o

6o

io

TS

Tig.
.di\l{ |
c¢luteh - hhlftlllﬂ‘ mechanism.

~ the other eml is mouuted in a - aleeve 9,
,'-_"':'_'[-,.:whu,h is secured a single driv 1nu-pulle}; 10,
~ ~havinga crank- handle ll (,m is usual for hrmdf.
A single loose pul-
“ley 12 is mounted on an e}.wnsluu of the hub
of the driving-pulley. -
the shaft adjacent to the. gear 8is a pinion
~13,while 1hemne1 end of the sleev e9is formed
‘Between the pinions 13:dnd
14 the shaft is provided with a ¢luteh-hub'15,
‘the said shatt being formed angular or pro- |
_vided with a feather to permit tlw hubto slldeg
- thereon while held from m(lepemlem rotation .
Thbe said clutch-hub is shown in
o Rig. 7 as. pwvld(,d wuh twu ]J!O]@Ltmns 01
~teeth 16 1o engage a groove in .one or the
rother ot lhe pinions 15 14 and is also pm-',
vided with an angular groove 17 to receive
pins or rollers 18, {'dl'llt’(ﬁl by a shifting yoke
19, said yoke- btamtr &.e(,uu,d to one eud of a
-1'0(31{ shaft 20, (see BI”‘b 2 and 26,) mounted |
in a bearing ﬁl and u&,ullated by mevhamam |
described heleumtter - N | |

E{t) rl» 1)1111011 14:

tion of the cams shown in I‘lns 11 and 1‘?’
. 25 represents an edge view.of sald cam-

Fig. 206 represents a
Fig. 27 repre-
sents in detail Ihe automatic 10c,k and release

for securing the needle-cylinder in its bear-
~ingor permitting its release therefrom to pre- |
vent breakage of needles or when'itis desired

o rotate the uylmdel‘ in its bearing. Fig. 28

represents a detail section on line 28 28 of
- Fig. 27.
~ of one of the. bobbins and the yarn- tension.
Fig. 30 represents a detail section through
- oneside of theneedle-cylinder and web holder |-
TFig. 31 represents a detail
section, en]dwed on line 31 31 of Fig. 2, look-

Fig. 29 represents a detail elevation

or sml{er ring..

ing tmmxd the nwhtr. Tig. 32 ']8[}165611'[‘1
detail end view ot the plelunmﬁrwer Fig.
33 represents a detail of a pattern- -chain em-

ployed when knitting long hose or ladies’
~ stockings, theuhdln h.wmwdiifetenm -spaced

lngs or cams for-the increased length of hose

and dddltlundl ones for changing tlha lentrth;_-
- of stitch in some portions of - Lhe hose
31 represents the stocking produced by tlle
‘machine when the pattern-chain shown in-
i _]j"]u- ..
B _.Vi#w of the sole of the hum before boarding.
~ The bed 1 of the machine is --uppmted by:
mounted on legs 3, a cup-.

Fl”‘

19 is employed.  Fig. 35 represents a

a suitable frame 2,
shaped bearing 4 being formed below sald

wor Ixmg of the machine.

Ihueun.

A gear 22 (see Figs. 1 and

.a blllldble bearing &:-LlppUllLd b_y the fiame

~and meshes with pinion 14 and is constantly
- driven thereby during the opemtlon of both
the round-and- wuud wmk and he(,l and-toe-
- knitting operation.
- with a umuk -pin 23, (see Fig. 1 ) to which is

connected one end of a pltmdn 24 the ﬁther..

Said gear 2

g detail view of the-_

Loosely mounted on

) is mmmted in

2 is provided

Dearings 32:

“(xee pmnulldrly Fig

end of said pltllchll being connected Wlth 0116

end of an elbhow- lever Qa mounted on ashaft

26, supported in standar dcs 27. Theother end

of the lever 25 is provided. with a segmental
“gear 29, which meshes with pinion 13 on the
1 main 'Shﬂft S
- It will now be understood that. when the

clurch hub is in engagement with the pinion
‘14, which is constam;ly drwen the gear 8 will |
be rotated continuouslyinone dlreeblon, since -
both the gear 8 and the clutch hub are non-

(See Figs. 1, 1%, 2, and 7.)

rotatable on the shaft. During this time the

segmental gear is impar ting a rotary recipro-
cating motion 130 the pmlon 13, which is looqe_
on tlle shaft; but when the clutr_,.h hub 18-
shifted toengage the pinion 13 it is disengaged

70

75

86

from pinion 14, which latter then I;hrouwh N

| gear 22, pitman 24 lever 25, segmental gear
29, pinion 13, and (,lutch hub 15 1mp.—.-wts to-
-_;the shaft and to the gear 8 a rotary recipro-
~The motion of the elbow-le-
ver imparts. movement to the pattern-chain
and to certain cams th muwh the medium of
| pawls by the mechanism now. to be deserlbed -
2.3, and 19 to 25, m-_"
‘elusive, a galmfta 50 is z:hown as mounted in
gsuppwm ted hy the frame. Loosely*-
‘mounted on this shaft is a ratchet 33, to one
side of which is secured the pattern-chain
-’_pulley 34,8 said pulley having the usual teeth
‘to ehgage the links of the [ldlt@lll-@hdlll 35,
some of said links having the lugs or cams 36.
| The ratchet 83 and pulley 34 are driven in
‘the direction of the arrow shown in Figs, 19
and 20 hy means of a pmvl 37, plvota,lly con-
nected with one, end of an-elbow-arm 33, (bee'_;_-;f.
Fig. 1,)mounted on shaft 26; the other end .
“of *-dld arm 38 being %Lmul to the side of the
elbow-lever 25 by means of a bolt 39, passing
_ThIDlth a slot 40 in the arm 33. o
o1 is w(,urerl 10 - i}le fmme of the mduhme,_l_ R
. 2,) and bolted .to this =~
| bracket 1s.a. bhltﬂld 42 on which the. chwl 37
rides during 4 pOItl{)Il of its sm*)ls.e -
‘shield is bﬁ('lll'(:*d. firmly ‘to the Lracket by
“means of asingle bolt, by means of which said
'*bhmltl may-be lecldIlY raised or lowered to per--
';mlt ----- I;he pd,wl to engage a tooth of :the 1
ab a point more 01*.;,,19% remote from its ex-
treme forward. limit of motion, ‘and thus td-—ir'ﬁ"_
just the amount of feed. impar ted to the p.;w-_
tern-chain.. o
and 23) is seeured to the shaft 30 on the Op-'
posite side of the pulley 34, and this 1c1tchet,,;_'__.
“which mdy be termed. l;he tCeam - dl‘lVll]U‘
ratehet since it rotates. the cam - carrying
shaft 80, is dddpted 10 be mtennlttcutly ro-
tated l)y means of a pawl 44 when permitted
| by the lugsof the chain.

Llll]“‘ 1110’(;101]

Referring to Fi s, 1,

A ratchet 43 (see” Figs. 2,

b[ﬂh@tﬁ

95

105

A bracket

o

~The

I 20 -

The pawl 44, like the

pcth 37, is also pwumlly connected with the

1 elbow- le\ er 25 and is reuprocdbed thereby,

said pawl 44 1101*111&115?' riding on a shield 45.

The said shield is pivoted ona pin 406, carr ied
by the bracket 41 and extending over both
ratchets and the chain-pulley, and the shield
18 plOVlded with an arm 47, having a pin 48,
W hu,h pI‘OJthS mto the path of movement Of_

130



IO

- grooves bemu* formed in alternately opposite -

the cham lu gs,
the pm 46 dnd tends to hold the arm and
shield in the position shown in Fig. 21; but
‘when a chain-lug raises the pin 48 th_e shield

“cating pawl 44 eng

"-;6_29,503 . I

A spnnﬂ' 49 is emled .:Lbout

45 is depressed and the constantly-recipro-
ages a tooth of the ratchet
43 a,nd advances the latter; and consequently

partially rotates the shaft 30 and the cam-
“disks carried thereby whlch are yet to be de-

scribed.

Adjacent to the ratchet 43 aelutch opela.t-'
ing cam-disk 50 is secured to the shaflt 30.
Thlb disk is.shown in Figs. 22 and 23 as cut

away at one side for hn*htness Jtisprovided
with four grooves 51 in' its perlphery, these

| dlrectmns, as shown in I'ig. 2and as indicated

20

disk 50,

by the dotted lines 'in Fm 29,

(see Fig. 26 in con-

front end, to the side of thh is secured a

“spring-arm 53, the lower end of which extends

below the ]Obk-bhafb and engages the cam-

 that would be n&t-umllv given to the lower

-_30

35

40

end of the arm while the clutch- hub 15 is

moving from one of the pinions. 13 or 14 to
the otber.

ing the cluteh- hub."

lb is to be undel%ood of course, that onef-'
_complete rotation of the bhafb 30 and 1ts cams
takes place during the knitting of one stock-
45 ing, the length ot the article: cmd its shape
- being. connolled by the.length of the chain
employed and the spacing and nuinber of the
“lugs carried by said chain.

~operation itself continues unmteuuptedly

, "_'50

55

~ the driving-belt to slow down or ease off the

bo

| enwcwement with the pinion 13.

‘without regard to the .rotation cf -said shaft
and cams dﬂd will be described hereinafter:
~ but. when a stoeking is ﬁmbhed
the rotation of said Shdft ef
matic stoppage of the entire knitting opera-
‘tion, and during the single rotation of the

however

shaft it also e Tects two temporary shifts of

machine when the clutch-hub is moved into
This move-
meub ot the hub changes the kmttmn‘ from
circular or round-and-round work to the nar-

- rowing or widening at heel or toe, one-hali

of the needles being'thrown out of action, as
hereinafter described. During the narrow-

ing or w1den1nw the knlttmw-cdms have are-
| elpmca,tmg rotary motion through the seg- |

ment and other gearing h_ereinbefore de-

| mentioned
now be described.

The rock-
shaft 20, heretofore deswlbed in connectmn_‘
‘with the clutch-hub 15,
nection with FKigs. 1, 2, and 7,) is provided
with an upwardly- exlendmﬂ' arm 52 ‘at its

‘The width of the periphery of the
disk 50 is greater than the arc of movement

Hence the arm 53 is made- some-
- what elastic and its lower end bears with con-
- siderable pressure against one side or the
~other of the penphery of the disk 50. This
elasticity of the arm causes it to enter the
- grooves 51 a,ltema,tely as the disk is rotated,
. _the flllthel rotation of the disk 1mmed1a,telyi_
~ causing the inclined side of the groove-into.
- which the arm has sprung to foree the arm
over to the other 31de of the dlbk thus bhlft--

+ bt{)ppmﬂ' the machine.

“of the lever.

The kmtt,mﬂ‘-

ects the: auto-'

of the gear 8.
.helembefore menlloned is revolved continu-

"scribed ‘and the change to this motion from

tlle contmuous rotary motlon causes a resist-

ance,whieh renders it desirable to provide for

.SIOWII]‘U' down or easing off the machine, as
The means fm:' domfr thls wﬂl B

"~ At one end of the .‘:,hclft 30——the rwht-hand

end in Fig. 23 (see also Figs. 1 and 2)—there'
is seeured a disk 60, ha,vmn' three cam-lugs 61
“These are adapted.-_ -
‘to operate succesqwely against a pin or roller
62, carried by a lever 63, pwoted at 64 to the

on its side near the ed oe,

flame of the machine, the lower end of the

lever being acted on by a spring 65 to keep

75

8o

the pin or Toller i in engagement with the cam- '

disk.

the fast pulley 10 (see Fig. 7) to the loose

pulley 12 when a cam 61 acts on thé shipping- =~
lever, and vice versa when: the cam 61 leaves
‘the pin of said lever, the spunﬂ‘ 65 causmﬂ'
-’rhe return of the level o TR
The lever 63 is promded with a hcmdle 67 R

The upper end of the lever 63 carries
“a belt-guide 66 of the usual type for shifting
a belt, curved partly around the belt-pulley-“
and adapted to shift a belt (not shown) from

Q0 -

and with an upwardly-extending finger 68, |
which is adapted to move under dﬂd be held

by a spring-latch 69, secured tothe frame, (see
Fig. 2,) whenever the lever 63 is moved to its-
limit of motion for throwing the belt off from -~
‘the fast pulley One of 1he cams 6l.on the
disk 60 is.of a height sufficient to throw the . |
lever to this limit of” movement, S0 that the -
lever will beretained by the spring-latchand =~
the driving-belt held on the loose pulley,thus =~ -~
“Tostartthe machine,

95

100

itisonly IIGCQSSdrytO hft the spring-latchand

| .permlb the spring 65 to cause the belt-ship-
ping lever:63 to restore the belt to the fast pul- - |
ley, it being understood that the movement
of the disk 60 which caused the lever to be . -
.caught . by the sprmo*-lateh was sufficient to '
carry the eam-lug just beyond the roller 62
-The other two ca,m-luws 6lare
1'of a thickness sufficient to cause the leverto .
shift the belt onto the. loose pulley, but not
to cause the lever to be enwaged by the spring- -
latch, and hence the power is thrown off the
| machme but momentarily, and these two last-
‘mentioned cams aré so located on the disk60
that the power is thrown off only at the mo-
ment when the change in the knitting above
deseribed is taking plaee

of a length to be br011trht under the roller 62

to operate the lever 63 and to pass beyond it
‘during the time that the pawl 44 (see Fig.
21) .is makmn one stroke to partly turn the |
shaft 30 and ltb cams, the belt barely passing
off the fast pulley before it is shifted back
aﬂ'dul
the cam -ring 70, which 1s promded with

‘The cup-shaped -bearing 4 supports

The cam-lugs are

IQS | |

115

120

bevel-teeth tha,t are engaged by the teeth._-"

‘This ecam-ring, as has been

[30

ously to produce eucula,r or round-and-round

work or is given a ro_ta_,ryj r,ec;procatlnﬂ' mo-
. tion to pr.'o”d uce heel-and-toe work.

- While

(1o .




o the frame.
"~ through a centml openmn' in the cam-ring

o (see Fln' 7) and rests upon an annular shoul-.
- 20

inder 72,
.'-heeﬂle's.'?.l are
said needles having

- the eup-slmped bearing 4..
- vided with a- mmeehmw 1ug.or ear 78, (see
Fig. 31 in connection with Flﬂ's 2 and. a,) to
S __Whleh a block 79 is secured by means of a
 Dbolt 80. A stop consisting of a bolt 81 ex-
. tends Veltleally through the inner end of the
. block and projects a,beve the same.
: guide 75 normally rests on the Stop except |
" when raised for lengthening the stitch, as-
~will be described helemeftel, and said web--
guide in turn supports the needle- eylmdel" by
~means of the shoulder 74. Owing to the stop
81 being adjustable in the bloek 79 the nor--
-mal elevamon of the needle- eylmdet maj, be,j
~adjusted to alter the length of ‘stitch. .
~ The construction and opelatmn of t;he ]mlt-;:_
'. __tmfr-—eume will ne:at be described.: Sl
o , which . fmms aboub thlee-?i-

"7 fourths of a euele (see Tig. 10in. eenneemen;
~ with Figs. 5 to 9 end 13 to 16,) is formed at

_ doing the L‘Lttel Substautmlly one- half ef the
needles are first thrown out of action,and a

portion of the remaining needles are then
thrown out of ‘LGtIOIl one by one to narrow

and then restored in the reverse order to
:.wulen Before describing the mechanism for.
doing this, however, I mll first refer to the
_'SLIppert and censtmetlen of the needle:cyl-
in the vertical grooves of which the

fitted to 1eelpweete each of

ing 4 is suppor ted by and below the bed 1 by
The needle eylmder extends

der 74, formed upon a web-guide 75, which

e hasa per'tmn of one side cut away, as slmwu |
- The upper end of -the said web-guide, whwh_-
18 eylmdueel ‘extends within the needle cyl-
_inder, and the lower end, which is also cylin-
dmeal is steadied Wlbhlll a- ring 70, seeu:edi
1o and supported by tworods or bdrs 77, which

are bolted to and depend from the bettom of

A cam-web 82

~ each end with an incline or cam 83 and is se-

I.; o

6o

~cured to the ring 70..
the heels of the needles to raise them -during
~ the knitting operation, the said heels ndmn'ff

on the top of the web after being raised un-'
til acted on by one of the dlaw -cams, pres-
~ ently described. Daring straight or 1'eund-_
and-round knitting. but one of the cams 83
- acts, but on heel- and- toe work,when the cams
are all given a rotary: 1ec1p10eetmn‘ move-
'ment, as. before described, the two ineclines:
~or cams 83 act altemdtely 1:0 raise the nee-
dles.

The two draw-cams 84 fo lowel the

~ needles and draw the loops of . yarn are sub-
- 'stentlally the same in construction (see Fig.

6 in connection with Figs. 5, 8, and 17) exeepb '
‘that ther cam-surfaces faee in oppoelte
‘tions toward each other.
these cams is shown in the act ef drawing |
T _jdewn the needles at the rlﬂ'ht

lines in I_‘lﬂ" 0.
r a heel 73 to be operated
- upon by the Lmttmﬂ* CAIMS, the plehmw fin-
. ger, and the cams for thlowm
~ series of needlesoutof action end back again.
‘Ashas been mentioned, the cup-shaped bear-

part of the-_

~Thering 76 is pro-.

~The web--

‘so during said wor']{
Leam CJO

The eems 83 act on

direc-
‘In Fig. 8 one of

Efwh cam 84 |

4 6503

.js fermed on the end of .:L bloek 80 whlch is
secured to a plate 86 on the inner ‘end of &

~slide 87, said slide being fitted to leelploeete
in a direction radial to. the needle-cylinder in. - |

a ﬂ"mde block 88, secured to the ring 70. A
spring §91s con ﬁned between the euter closed
end of the block 88 and the slide, the latter

being plefelebly hollow to permit a longer

spring to De employed, as indicated by doLted -

as the: 'IOWet eurfeees of the cams 84 are

shown as inclined, the funetion of the upper
ineclines being to complete the raising of the

needles after thev have been acted upon by

The upper surfaces as well

the picking-fingerin heel-and-toe work. The

Fig. 6,) and hence when one of the cams is
tmvehnﬂ backward around the needle- cylin-

cam to be moved eutward

faces of the bloeks are substantially flat, (see o

der it rides ov er the outer ends of the heels
of needles, the spring 89 permitting the en-
tire block a.nd
Tig. 6. one of the draw -
pusned away from the need]e cylinder by this.
action, while the other cam is pushed toward

In"
cams’'is ‘shown as -

9o

the eylmdef'by its spring and the point of

‘This

‘the cam is in position to engage. the. top% of
‘the needle-hecls and move them down
is during round-and-round work. - During
-heel—end toe: work the rotary 1'eupmea.tmfr'
miotion of the cam-ring causes first one cam -
‘84 to operate, the other being pushed away

“as deseribed, and then on the reverse move-
‘ment the eemvuy of the t“e eems % 18 re-
ver sed. :

95
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H.:wmn* noe desellbed fhe kmttmfr- ems:_'f'f |
:md then* operation, I will next refer to the -

The lonn' heel needlee are the ones that

the change to heel and toe w Olk begins.

segmental plate 92, which normally ht.s in a

70 cmd throungh along tiu ’eul.:w bea,rmﬂ".)et de-

'pendlnn flOIIl said ring 70. The]owerend of
the pin 93 is adapted 1;0 be acted upon in a

means for 1endennﬂ' a series: of ‘the needles_ L
‘inactive w hen heel end tee W ork is to be eem-—j
menced. .
- As 111dleeted in Flﬂ“-} b '7 .«.Lnd 16 eubstan-— Y
tle]ly one-half of the needles are’ plewded,?}*_'_'
. |'with heels longer than those of the.othérnee- -
dles.

2 Q_S ':3-::

"I10 -
are-to be rende1 ed inactiveat the eemmenee«{_-’_-f L
ment of the heel-and- toe work and toremain -
. Todo this, T premde a.
(see Figs. 5 end 6 in eenneetlen with
“Kigs. 7, 9,10, and 16 )whleh travelsina plane
enbn ely. belew the 11eedle heels during cireu-
Jlar. or. round-and-round: kmttmg, but which -
is adapted to be raised fr om that plane when

Sd-l(]. |
cam 90.is secured to a. bleela: 91 1‘1e111fr f10m 4G

s

120 -

correspondingly- shaped. space in the flange of -
the cam-web 82 and which is provided wx.th A
pin 93, extending down through the cam-ring

vertical direction by a circular plate 95 with-

in the cup-shaped bearing 4, the means for

ralsing and lowering whleh aJJ the commence-

130

ment ‘md end of heel and-toe work, 1espee-_
twely will be described heremefter S

The block 91 and cam 90 are 131'evented-
-fmm 1*'etet1ng on the &‘{IS ef the pm 93 byt the
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inner edge of the segmental plate 92,-whieh
at all times is in contact with the outer side
of the cam-web 82. (See Fig.10.) Byrefer-

ring to Fig. G it will be seen th.-.lt Lthe cam 90

is at a distance from the cylinder sufficient to
prevent its operating upon any of the short
heels; but when said cam is elevated to the

pOSItIOH shown it Fig. 9 it will elevate the
long-heel needlés from the position shown at |
the right of that figure to the position shown
at the left of said figure, thus carrying them

out of position to be opelated by the draw-
cams.
arm 96, having the throwing-in cam 97 at the
end thereof ]eea‘red to move in a path close

to the cylinder, the acting face of this cam

. being mdleated In Fig, 5° and Ly dotted lines

20

“heel-and-toe work sweeps over the lomzIF heels
and the single short heel and lowers the nee-
dles to posmon for circular work—that 1‘3;_

- 30

35

Bt

1n I‘le' 5.
the topq of the long heelsand one short heel |
as will be her einafter described, and said cam .

This cam 97 when lowered engages

when the block 911 is lowered at the end of the

from the position shown at the left of Fig. 9

to the position shown at the right of that ﬁﬂ'—ﬂ
A pin 98 projects from the cam 90 and.
is engaged bytheouter end of a spring 99, the
other end of which is secured to the ﬂane'e of

ure.

the cam-web 82. Said springacts to depress

the block 91 and cams when permitted by the |
| deseent of plate 95, as hereinafter described.
The mechanisin for picking out the needles |
‘one by oue and restoring them to activity in-
reverse order during 1he narrowing and wid-
~ ening in heel-and- toe work will next be de-

' '.scnbed reference being had. partleulml) to.'_...

Figs. 5, 6, 11 .to 16, meluswe, and 18.

Mounted on the cam-ring 70 and mta,tmn';
therewith is an arched standard 100, prowded |
~ with an offset 101, in which is a. vertleal bore
- or recess 102, e]osed at the top, as shown in
~ Fig, 14.

A plunner 103 is fitted to slide and

- oscillate on its axis within said recess and is

pressed downward by a spring 104, Gonﬁned_’
~ between thoe plunger and the top of the re-
' To the lower end of this plunger the
_-plelI]D‘-flllﬂe‘l 105.1s. pivoted, said plunwe] af--
~ fording a support for the pwkmﬂ'-ﬁnﬂ'el and

CESS.

- 52 yielding vertically against the pressure of the

_spring 104 and the outer short end or heel
- 106 of the ﬁI]”'el is held betweén two- Splmgs-.:
2107, secured to the elandmd or offset.
- :~;I‘10' 18.) .
-hold the ]gnekm':»r finger and the plunger in
- such position that the finger is radial to the |

These springs have a tendeney to

“needle-cylinder, but permlt these parts to

“swing to either side of Lthat. position.
~ ing end of the picking-finger is formed some-
whatin the form of an equal armed cross, (see’
- Fig. 32,) with two vertical lugs 108 and two

.6}0

']1011?0nml lugs 109, which are. addpted to act
- on the heels of the needles, as plesentlv de-’
In order that. Lhe spring 104 may
act to press the pl(‘kll]ﬂ end of the ﬁnn'et up-
~ward, as shown 'in Figs. 5 and 14, or “down-

-_‘_'_scrlbed

md, as shown m F . 13, I provlde a mm"'

| standard-offset 101

The block 91 has a,lso secured toitan-

(See | 1

The act-:

‘,—the other end ot the series.
_ﬁn D‘el frem tthmHa needle too hw*h N n'uard R

e,ble euppmt or fulerum thelefcn as at 110
This fulerum 110 consists of a hor 1zental arm,

having a sharp upper edge projecting from
an elbow-lever 111, piv oted to the side of the
The upper arm of the
| elbow-lever 111 is adapted to be acted upon

by either one of the camns 112, fixed to a block

113, that is vertically movable at one-side of

the hed, as hereinafter deseribed. The cams

112 have no movement other than a vertical
one, and hence as the outer end of lever 111
sweeps around between them it may come in
contact with one or the other; according to

the elevation of the block 113 and the cams,

or vice versa. The

with the outer side of the standard 100 and
in the other direction by a stop 114, secured
to one sule of the offset 101, as shown in Flﬂ'::

5 and 18.

14,and 15,) having an opening throuu'h Wthh
the picker extende

and two lower oppositely-inc¢lined sides or
cams 117, slots

o1
1

To the feet of the standard 100 19'
‘secured a curved plate 115, (see Figs. 6, 13,

118 being formed as horlzon--

70

75

8o

and so cause the knife-edge fulerum-arm to :
shift from the position 5110'“11 in Fig. 13 to
‘that shown in Fig. 14,
limit of mov ement of the fulerum in one di-
rection is imposed by its coming in contact

9

This OpE‘lleIlU‘ II&S two
‘upper oppositely- mclmed sides or cams 116

tal contmuatmne of the opening at the ends

of the cams.

ing is to be commenced at the heel or toe and

The operation of this portion
of the machine is as follows: When narrow-

100

efter the cam 90 has raised all of the long-heel -

needles out of action, the block 113 is rmeedf“;ﬁ_
by mechanism hereinafter described and the

finally rides into the slot 118 of the plate

115, the swinging of the finger from a radial
to a‘tangential p051t10n (see dotted linés in 125 |
Fig. 16) causes the lugs of the finger to leave =~
_the butt of that needle and in the plane in-- .

Assoon g
as.the finger ]ea,vee said needle the springs-
104 and 10: cause it to assume the position in-
‘dicated in Fig. 13 and by the full lines in Fig. -

sured by the height of the slot 118,

~As the. ﬁnwel

lower cam 112 throws the elbow-lever111,and
-_eoneequently the plClxII]ﬁ'-ﬁD‘TeI‘ 105, mto the
position shown in Fig, 13.
‘the motion of the eam-ring is changed from
a continuous rotary to a rotaly reelplocdtlnﬂ'}- D
movement by the means hereinbefore de-
seribed and durmﬂ' which movement neither
cam 90 nor cam 97 performs any function.
| As one side of the upper lug 108 of the picker =
‘comes in contact with the sufle of the butt of .- o
the first needle of theremainingseriesof nee- =~ -
‘dles, the end of the ‘picker is sbopped (see-
| Fig. 16;) but since the cam-ring continues
1 to move, and with it the etandmd 100 and ..
cam- plate 115, one of the lower cams 117
of the plate 1'1des under the finger and ele«'_.';_;-;--._ :
rates it, thus causing the upper surface of

105 .
At the same tlme‘ e
115

one of the lugs 109 of the picker to throw . =~
that needle up out of action:

16, ready: to engage and- elevate a needle at’

To prevent the -

I IO :
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119 (see Figs. 8, 13, and 17) is attached Lo one '
of the gmde blocks 88 and iscurved in a hori-

~zontal plane across the space within which.
the picking-finger operates, said guard being

sufficiently elose to the needle- (Jylmder to act
as a stop for the heels of the needles. “When

 the needles are to be brought. back again into

10

b and 14,

~action one by one for w1denmg, the block:
113 is lowered by meehamsm hereinafter de-
scribed and the upper cam reverses the posi-
tion of the elbow-lever 111, resulting in mov--
| mg the picker to the position .shown in Figs.
Then the lower lug 108 of thej

picker and the under surfaces of the lngs 109

act on the butts of the needles one by one to

- .depresa them under the influence of the up-

20

30
- 'in the fabrie eauh side of the heel

“allof the needles are down, the picking-finger
~engages none of the lmels for said ﬁnn*er is
o '_then in the position shown in Fig. 5, the bloek'y
113 and cams 112 being l(mfered am Tlllb tlme,f

35 _
o _-ab hereinafter d{:‘bt‘llbed

40
“ . todraw the stitch; are mdlmted at 120,

~ Figs. 7and 30 in cunneublou with Flgs 1, 4,
-.-_"_-__a,nd5 ) 'lhcyaiebnppmtedm radial frrooves |
oo ina bed 121, which is secured to the lwedle-,
cylinder, as by serews 122, said bed having a'|

- 50O
- as follows: Each: web- holder has an upper.
. ""]g_-".'shoulderlz{) .:Ld.«.:tpted tolimitthe inward move-

© .. ment ther eof by dblltllnﬂ' against the outer
~ " wall'of the bed 121, and a lower shoulder 126,
which is at a greater distance from the: pmnn’{
125:1n

_.:j5'5

R *.f_helders are not@hed as at 127, to receive an |\
. .elastic: bcmd 128, whlc,h acts on all the web-
“holders to hold them inward and prevent
L their being thrown out by centrifugal force.
S Said ba,nd preferably wnmsts ef an endlebs*
B 0011 of ﬁne bteel wn*e. ARSI

- of the web- Imlder than the: Shoulder |
i';._i,';_'"order to leave a slight spd.(,e between sfm,ll,
o _,'__shoulder 126 .;md the outer wall of the bed.
. This permits the cams which are carried by
6o

o draw the holder.

per cams 116 of the plate 115 In the same.

manner as has been desuﬂwd in connection

with the operation of elevating the needles.

When all of the short-heel needles exceptone

at each end of the series have been rendered
“active, the block 91 is lowered and the. ﬁrsbr
-eomplete rotation of ring 70 causes the cam

07 to throw in all of 1l1e eleva,ted needles,

“which are the long-heel needles and the two

remcumnfrbhmt heelnee(lleb and round-and- |
spring- band 128 either enbu'el_} or for portions-

round wmk 1S dlltOlI}dthdlly resunmed. The

reason for throwing in the last two
ing-needles smmlmneou:;ly with the long-

_heel needles is to avoid . leaving a qnmll hole’
When |

The web- holclel or “Smlaers

the upward movementot the needlea .md help 1
(See

B 5_|‘hm*110ntd1 flange 123, whmh forms the bed,r"-'
- ing fora ring 134 carrying the: cams for re-
S 'I(,lpl‘(}(,dlll]ﬂ' Lhe web holders.
. ers are or may be of the usual form at the
inner ends; but their outer ends are formed,_ﬁ_ |
tion with standard 133, insure the retention = .
of the lever or arm 135 cmd guard-ring134in -
proper. po.sm(m dmu’m bhe oper mon of the 120
‘machine.. T SN S
The yarn- chanﬂ*mﬂ' devlces are (,.:uned b.}
*the lever 135 and are par tlculfwly sim ple and
','efﬁuent, in construction and operation. -

upper surface of the:outer end of the lever T

the ring 124 to enter said space easily to with--
“The otiter ends of the web-

| 1’-11:16' B

fashion-

o s thev are.
| _sometimes termed, which (oaperate with the

the top of the standard 15 _
“means being em plosed Lo, I‘thlﬂ the armina =
__Hlll’}S'[&llllcbll_Y upright. posmon when raised. |
.The front end of the arm 135. 1°, a,da,pted 130"-;._ S
rest when in Opemtwe position on the topof
'_ithe offset portion of the standard 100, which .
| is: p:ovulqﬂd with two upwardly extendlnwi,.ﬁ o
la,Le& 137, (see Figs.5and 18,) between which"

Said web- hold- | p ) e bich a5
ése two plates. .

"__fthe eum ‘35 18- cenﬁned

T he cams whmh are carr 1ed by the 1'1ng 124

are shown in Tig. 4, in which 129 represents

the double-ended cam forengaging the inner
sides of the shoulders 126 for moving the web-

holder% outward during either duectmn of

“movement of the ring, and 130 l*epresents the
two cams also carried by the ring 124 for en-

gaging the outer ends of the web holders to

'- 1*et1a(,h them, aided by the action of the end-
“Secured to the underside of
the ring 124 are ‘two blocks 131, the positions

less qm'mﬂf 1‘28

of which are indicated by dorled linesin Kig.
4 and between which a striker 152 extends
said striker pr'()]e(-tmﬂ* from a standard 133,
(see Fig. 5,)

osullates Wlth the cam-ring 70. When the

cam-ring 70 1s Ievolvme: wntmuously, the
striker engages but one of the blocks 131;
but when USDIU&’[IH'—T the %tnker engages the“

two blocks &1’[,61‘11(—1.181} and reciprocates the

the knitting-cams and permlts of the web-

| holders zmrl needles remaining at rest whlle_

the picking g-finger is changing its position, s
heretofore den-.elﬂ)ed By pullmw away the

at a time the web-holders may be easily with-
drawn and replaced by others, if desired; or

The space between the two blocks 131
¢orrespondssomewhat with the bpm-ehelween_

70

75

30

which rises flOI’ll and rotates or

99

95

those which are uwd most, contmuoubly may

side of the machine, and vice versa.

‘The lateh-guard ring 134 (see IFigs. 4 and 5)
is-adapted to be swung up out of the way
whenever desired, as when placing a new cuft -
on the needles or to enable the needles tobe -

more leadlly examined wuhout remov ing it
S{lld.' .

105

- f;’".;‘needles and prevent the lifting of the web by | guard-ring 134 is formed as the Centml por-

from its support by the cam-ring 70.

| Ieplaoe those which are less worn on t.he other*____

1CO

tion of an arm or lever 135, pwoted at' 136 to

‘any suitable

110

137, in conjunetion with the pivotal connec-

for I two

its outer. end and: the -other ‘211(16 havmw a -
yarn- ﬂmde eye 142 at its: inner. end aud a
dOWHWdFdly-pl OJeCtlnﬂ‘ pinhaving a roller 143
‘at its outerend. Each slide is pmvlded with -
Loha 1*1{:'1d ou bwardlg 01' laterally pm,]ectmw arm], -

The

orarm 135 is formed with smmblu wmdewa; S
blldeb 138 and 139, one having a yarn-
guide eye- 140 at its mner end : a,nd an up-
mrdly plogeetmw pin having a roller 141 at -

130




144, against which the ends of a lever 145
bear. Said lever 145 is pivoted to the guard-

 ring arm between the two slides, and hence

when one slide is pushed in its'arm 144 acts
through the lever 145 and the other arm 144
to push the other slide out. The inner ends
of the slides are provided each with a raised
portion or stop 146, adapted to abut against
a fixed stop 147 between the slides to limit
the outward movement of sald slides. Stops

148 are also affixed to the guard-ringarm and
projectlaterally orin opposite directions from

the slides to'limit the movementsof the lever

I§

- 20

25

145,

and-toe work will be described presently.
By having the arms 144 and the stops 148

project Iatelally away from the slides the

ends of said arms and stops are located at:

sufficient distances from said slides to enable

a lever 145 of considerable length to be em-
ployed, the slides themselves being located
| sary to state here what will be more fully
that the cams.

which aet on the lift-rod 155 impart two ele-

very close together, so as to bring the guide-
eyes 110 as near te each. other as possible.

- This construction, meludmﬂ' the lever of ex-

- tended length, enables the alternate positions:
of the shdes end guide- es es ‘ro be fixed mth-_

accuracy. -
The euned web- 0*'mde 149 (see Fig. 4) is |

_30

~ secured to the arm 135 back of the lateh |
S nng, as indicated at 151 in Fig. o.
- 152 1s formed 1n the edge of the web-guide,

35
- for use again when the next change is made.
Refemnﬂ' now to Figs. 4, 11, &nd 12,1 will

describe. the means for causing the yarn- ﬂ'mde *

eyes-to charnge position.
caured to the bed 1 of the machine and has a

~ vertical sleeve - bearing 154 extending over |
and below said bed. (See Fig.1.) -

,.40

a5
~ seribed.. To the upper end of the lift-rod is
. :_seeured a sleeve 157, having an arm 158, car-
rying a block: 159, to the upper and lewer_f

surfaces of which .f.ue secured plates having

50
" cam-shaped edges 160. . Said cams 160 are so‘_." )

formed at the outer end of a spring-arm 150,

A recess

sald recess having hooked ends to.retain the
yarn which is not being knitted in position

A plete 153 is se-

ing is for a lift-rod 133 the lewer end of w hich

spaced that one orthe other of the rollers 141

5

6o

~and 143 of the yarn-changing slides may eweep}
~ between them when no ehe.nﬂ'e in the yarn'is |
to be effected; but when the yarn- -guide slides |
-are to be: shlfted froin the positions. shown in |
-~ Figs. 4 and 5 the lift-rod 155 is acted upon
Dby the lever-156 to raise the block 159 and
- bring thelower cam 160 into the path of move-
ment of the roller 143, which, moving over:
the edge of said eam, reverses the. posmons
of the U‘lllde -eyes herembefele described.. A |
guide-pin 161 rises from the plate 153 and
extends through the block 159 to hold said

The means for automatically reversing
the positions of the two guide-eyes to ehan_gre'
‘the yarn when changing from circular to heel-

Sald bear-

R .
o

‘bears. upon and 1s Opelated by a.lever 156, |
the control of which will be hereinafter de-

block and the cams 160 against lateral mov e- |

- ment. When the yarn- trmdee are to be shift-
| ed baek aﬂ'aln the rod 155 IS lowered to nor--

operation for narrowing B
‘before described. - Of couree the timing of

the operation ofother parts is such that snnul- o
tdneouely the needles having the long heels

‘the place of the continuous. metlen o
the narrowing is completed, the lift-rod 155is -
‘given a short elemtlon above the plane of the. N

first, givingtothe arm 158 what maybetermed -

mal position and '_bl‘lilngslthe"uﬁﬁei" cam 160
into the path of movement of the roller 141

~of the now-projected slide 1538, and thus again

effect the change of yarn.

79

The figures of the drawings which have Just .
been referred to also 1llust1ate the means for

shifting the cams 112, which change the op-

| eration ef the plell’lﬂ‘ finger 105, heretofore
The block 113, carrying the cams
projecting

desenbed
112, is supported by an arm 162,
fl'_el_n a sleeve 163, loosely mounted on the lift-
rod 155. The ﬂ*mde -pin 161 passes through

the arm 162 to etead; it, as well as the bleek
159.

A pin 104, plO]ELtlnﬂ from the arm 162,
is normally enn*aﬂ"ed by a lug 165, carried bv

a spring 166, the upper _en_d of _w_hleh is. se-

cured to a lug 167, projecting from the arm
158. - Thesideof lug 165is inclined, as at 168,

86

and below this incline the lower end of the

spring 166 is eurved or inclined, as at 169,

under the end of a ﬁnn'el 170, ﬁ*(ed to: the

plate 153.
part of the mechanism more clear, it is neces-

described hereinafter—viz.,

To render the opereuen of this . D
oc

vations to it for each narrowing and widening

operation, during which t1me the yarn is
~changed. _
the block 159 and cams 160 and changes the -

The ﬁrst lift of the rod 155 elevates

05 |

yarn as above described. At the same time

through the medium of the spring 166, its
lug 165, and the pin 164 the block: 113 is ele-'

100

vated and this brings the picking-finger into

, a8 has been herein-

1_55 : ._ |

are thrown out of action end the retary re-
ciprocating motion of the knitting-c cams takes

‘When o

ITO .-

a‘hitch.” Thisisbut momentary,butitserves

todraw the curved lower end 169 of the spring.
166 upward over, but not ent1re]3 above, the -~ .
‘spring outward Sufﬁelentiy to carry the lng . .

end of the fixed ﬁnu*er' 170, which pushes the

165 out from under the pin 164 of the arm 169 -
The arm 162 and its block.and cams 112 im-~ -~

mediately drop and eause the opercl,t,lon ofthe. .
picking-finger to begin. restoring the needles: .
for widening, as has been her'embefore de-
- The: seeond elevatlon or hitech of -
“the hft,-lod is for this pmpose only, and the . -~
‘position of the cams 160 is not so changed as_}.
to shift the yarn-guides, for the same yarnis
| used in w1demng as in narrowing. - Lo
'_taneously however, with the lesumptlon of .
continuousrotary motion ofthe knitting-cams . -
and the restoration of all the. needles to po-f':*- NI
sitions. of aotw1t3 the lift-rod- deseende to.its |
“normal position and the upper cam 160 effects -
‘the change of the yarn to the color and quality . -~
pleterred for the round-and-round work and
the 1nehned lewe1 51de 168 of the luﬂ‘ 165 rldes R

SCr ibed.

R

25
Simul- -

T 30 R
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(See Figs. 2, 3
are attached two similar plates or ears 172,
the opemtwe edges or surfaces of which are
~ offset, so as to “stand so1ne: little distance

away from the disk itself.
'Each of these plates or ears is formed Wlth a
cam-surface 173, a portlon 174, which is con-

doe nover Lhe 1)111 164 and Lhen the lug sna,ps 1 feetmo Lhe elemtwn of the cueulm plate 95.
~under sald pin, ready for the next opemtmn

The picking-fin ger is left turned upward, :

indicated in Fig. 5; butthere being no need]ee

with their heels in a plane to be enfmﬂed by
~the said finger the ‘latter remains out of op-

eration untll the hext change, as deemlbed

The means for effecting the elevation of the *
lift-rod and of the plate 95 and of the needle—__
eylinder will next be described. | |
- Secured to the shaft 30 at the oppuelte end
thereof from the belt-shipping disk (0is adisk

171, to which two sets of cams are attached.
, 23, 24, and 25.) To this disk

(See Iig.-

centric with the axis of shaft 30 ‘and a cam-

lug 175 near the rear end of the plete |
The lever 156 llerembefm*e described and
which operates the lift-rod is pivoted on the |

shaft 26 and has its front beveled end 176 in

the path of movement of the cams 173 and

30

175.
to the lift- rod, whlle the cam 175 gives it the

- second elevatmn or hitech before referred to,
‘after which the end 176 of the lever passes
“behind the
cam 175 and at the next. adva,nce of the disk -
- it passes off: the plate 1
- shown in Fig. 3.
.35

- to oselll.:lte therewith, is an upwardly- pm;]eet-f
~ing arm 177, having 1te énd formed with two

to the short section of plate. 172

ledlv conneeted mth the lever 156 so &e

: ;-stepe 178 180 eonneeted by . an incline or cam

. N é_SfS'_ |

. 6o

o versa.

179 (See I‘lﬂ* 3.) A spring 181, secured to.
40
- bears

the bedrlnn' for the lever 156 .:wd arm 17:

i tioned.

Jever 189,

95. )

75.
" The cam 173 imparts the first elevation

2 and to the pO‘-slIJIOH'
| der to the upper-end of the web-guide. -
+ lock, as shown in. Figs. 7, 27, ﬂnd 28, conSIetS' |
of a spring-bar 193, seemed to the inner wall -

of the web-ﬂ'mdeend having a wedge-shaped
end, thh lun' extends
_-throuwh an opening in the web- ﬂ"l.ude andinto
ia Tapered recess 197 in the inner wall of the

1ug 196 at its upper

dﬂ'&l’ﬂbt a: pin 182, projecting from the
Coarme 1(7, and tends to hold said-arm and the
© lever 156 in the position shown in Tig. 3, a
| stop 183, projecting from the ring 7 6 eerwnﬂ‘_z
to limit the movement of said lever .‘:‘Ll’ld (u m
%,;towm d the left in said ﬁn'ure Lo
 The circular plate 95, whleh as llerelnbe—_'__ |
o fore stated, rises and falls to. eontrol the ac-.
o tion of. the ‘eams 90 and 97, is secured to a
L rod. 184, whleh is adapted. to ‘slide vertically
R ;-’-throuﬂ*h an opening in the: cup-shaped bear- |
S Jing 4 and in a guide 185, carried by one of
S the bars 77.

.as aft 198.

R The lower end of the slide-rod
184 rests on the upper end of the arm 177,
'and as the latter oscillates’ passes from stepf
178 to etep 180 -over the incline 179, or vice.
The action of these parts is.so timed
- that the cireular plate 95 is elevated to ren- |
. derinactive the needles having the long heels:|
simultaneously with ‘the ﬁrst. eleva,mon of
 the lift-rod 155 by.cam 173, whleh, as. before
~stated, causes the change of yarn and the.
-~ commencement of operation. of the plel«.er
~finger; but when the lift-rod is given its sec--
f“ond elevablon or hitch by means of cam-lug
" 175 the step 178 simply moves slightly across

“rotate..

“with a shoulder. or lug

lug.

The disk 171 carries also two segments 186,

cach having a cam-surface 187 at one end'
adapted to act upon a block 188, carried by

a lever 189, pivoted at 190 to the frameof the

‘machine and having a lug 191, adapted to
_beal against the lower edn'e of the web-guide

7D when the ]dtter 18 -to be lifted to elevate

the needle - c¢ylinder, as hereinbefore men-
In order to ad]uet the amount of
‘elevauon that may be imparted to the web-
holder and needle-cylinder by the cams, ‘the
block 188 is ndmetebl; connected w1th the
-~ As shown in Fig. 3, said block 18

carried by a plate-spring 19 attached at 193

the iree end of s:;ud plate-eprmg. |
cated in Figs. 2 and- 25, the cam-segments

186 are seem'ed close to Lhe disk 171, so that
“when the block 188 is not being eeted on by
| said segments 1!: wdl ride’ alonu* the edge ot‘_
-e;ud dleh o

- The needle-c -CY huder 7 :?3, as hee been emted

70

75

80

to the under side of the lever, a'screw 194 be-

ing mpped through the lever and bearing on
As indi-

QG

reets upon the shoulder 74 of the web- ﬂ'ulde

the fit is such that the ¢ylinder could be ro-
tated upon its seat if not locked.

(See Fig. 7.) The upper end of the lat-
teris surrounded by the needle-cylinder, and

In order' |

95

to prevent accidents from arising from any

_dlsermnwement of the cams: ca,rrled Dby the
ring 70 relatively to the needles, I provide a

| yielding lock for securing the needle- -cylin-
This

needle-cylinder. “The bar 195 may be yield-

ing throughout 1te length, but prefefably its
_.pomt of ehtef elaetlelhy is near the lower end,
"The upper end of the bar 195 reste’
in a Vevtwel groove 199 in the inner wall of -
| the web- n'ulde 75, and said bar and 'its lug

102

cg

.’IIO[

196 fm-m a lock to plevent rotatmn of the"r.f

‘needle-cylinderon the web-guide; butshould
a needle offer an obetrnemon to. the passa"e'_ RREE
_ﬁ()f a eam or if for. th.;tt or: any ‘other reason

'Sueh an. obstruetwn 1s caused as mwht break
‘a-cam or break away the ribs of Lhe cyhnder' o
‘between the needles the inclined side of the
recess 197 will ac¢t on: the side of the lug 196
“and force it inward, thue unlocking the. cyl-';f
inder from its support t-and permitting itto - -
In. Ol‘del‘ that the wedge- -shaped lug..
may be held in its recess with- trreater or less .
force, the lower end of the bar 195 is formed
200 and-.serews 201 -.
“pass_ through the bar. above and Dbelow said

_ "By looeemnﬂ' one screw and turningin
the other the bar. is rocked on its lug 200 as
a fulerum, and thus forces the lug 1J6 more - .
-orless mto the recess of the’ needle eylmder IR
This automatic or self-releasing lock permits

.jI-'Is- =

120

I2 5 :

130

-':fif;.  ',;._ the lower end. ef the ehde—rod 184 mthout ef--.. the needle eyhnder to be tumed readlly by'; . f

llllllll
.........
'II.I"l.‘ ' '
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hand whenever it may be desired to remove

any needles or sinkers or replace them in
a portion of the cylinder that would other-
wise be difficult of access, and this can be
done by simply using a little force with the
hands in starting the cylinder around with-
out removing or replacing any part or pieces
of the machine or frame. It will be observed
also that my cornstruction of the needle-cyl-
inder and cams is such that no casing or
other parts require removal in order to give
access to needles or sinkers. It has ..-thea,dy
been described how the sinkers may be re-
moved, and it need only be added that any
needle may be removed by first pulling 1t up
until 1ts lower end is above the cam-rib 82

~and then taking hold of the heel of that nee-

20

30

35

| smtable ﬂ'mdes and take-up devices.

40

§0O

55

60

dle and drawmﬂ* it outward and downward.

One of the yarn-bobbins 202 is shown in
Fig. 1 as supported on a shelf or plate 203,
carried by abracket 204, attached to the frame
of the machine. The other yarn-bobbin 205

is supported in a rotary manner above the
-needle-cylinder by the following means: A

standard 206 is suitably attaehed to the frame
and is provided with an arm 207 at its upper
end, to the outer end of which arm a bar 203

is pwotally connected in any suitable man-

ner. I'rom the ends of this bar two rods 209

depend and are connected to a circular plate

or table 210 at their lower ends. This table
supports the upper bobbin. To steady 1t, a
ring 211 surrounds the table, said ring being
supported at one edge by a sleeve 212, con-
nected to the standard 2006. A leg 213, rising

from the ring 70, is connected with the table |

210to rotate the latter and the bobbin thereon

during knitting. The two yarns pass through
In Flﬂ"

29 a ﬂ‘mde 214 is shown for the yarn from the

lower bobbin, another guide (not shown) Dbe-
In

ing carried at the end of the arm 207.
said Fig. 29 one form of take-up is shown con-
nected to one of the rods 209, said take-up
consisting of a spring-operated arm 215, hav-
ing a suitable eye for the yarn, other eyes for
the yarn being carried by the lowerend of an
arm 216, cmued by said rod 209. The take-
up, howe've_r, forms no part of my present in-
vention and may be of any well-known or pre-
ferred type.

Having described the operatlon of the sev-

“eral parts of my machine in connection with

the detailed description of the construction
thereof, reference to the general operation
will be unnecessary further than to mention
in connection with Figs. 34 and 35 that the
cuff ¢, which, as usual, is knitted on a cuftt-

knitting machine, is placed on the needles by

means of a transferrer and circular knitting
at b proceeds to the pointc. Then narrowing
begins and continues to the point d, and from

) thel e the knitting widens to the pomt e, when
~eircular kmttmﬂ' is continued to form the foot
“portion f. At ¢ narrowing again begins and

continues to the pomt I, from whence it again

~widens to the point 1, when after kmttmw a

! fewcmnses the machine dutomatlmlly stops

The operator then breaks off the'yarn and by -

means of the ¢rank 11 turns cam-ring 70 one

revolution forward, which dlsengaﬂ"es thenee-
dles from the stocmng, so that it may be re-
‘moved, and then moves the crank backward
slightly, which through the engagement of the

heels of the needles Wl'[}h the inner face of the
block 85 last in operation forces said block

70

15

out of operative position and permits the cor- -

résponding cam 83 to raise the needles so that
their npperends will be on a level orin a sin-

ole plane corresponding with the upper ex-

treme or limit of reciprocations of the needles

other cuff. In other words, the needles are
leveledin the upper 1{n1ttmﬂ' path. Afterthe

i stocking has been removed ftorn the machine
the edﬂ*eq v and s may be united in the usual -

Or any pteferled manner.
- Having now
claim— |
1. A knitting-machine comprising. in its
construction needles mechanism for recipro-
cating them, a smﬂ*le picker, a vertically-

30

when knitting and in position to receive an-

deseubed mny mventlon I

90

v1eld1nﬂ' support ther efor, and a pivotal con-

nectwn between the pmkel and support.
- 2. A knitting - machine comprising in its

95

construction 11eedles, mechanism for recipro-

cating them, a single picker mounted on an
a,d;]usta,ble fulelum and adapted to render
them inactive one byone and to restore them
to activity, and means for shifting said ful-

_Glll[Il to reverse the operation of the picker.

A knitting - machine COII]pI'lSlHﬂ‘ in its
constructlon a cnculm series of needles a
portion of which have heels longer than the

others, means for mmultaneously rendering

all of the long-heel needles inactive, and
means for suecesswel) retiring some of the
short-heel needles from and 1est0r1ng them
to activity, said means comprising a single
picker, a Vertlcallv-yleldmfr support ther efor
a pivotal connection between the picker and
support, and an adJllstable fulcrum for the
picker. |

4. A Lknitting-machine compusmn* in its

construction . a circular series of needles a

portion of which have heels longer than the

others, means for simultaneously rendering

all of the long-heel néedles inactive, a single
picker adapted to render some of the short-
heel needles successively inactive and to re-
store them to activity, a vertically-yielding
support for the picker, a pivotal connection
between the picker and support, and an ad-
,]ustable fulerum for the picker.

- 5. A knitting-machine comprising in its
consfruction a 1*0ta1*y cam-ring having a ver-

‘tically-movable cam mounted thereon, a cup-

shaped bearing for said ring, and a verti-
cally-movable plate inclosed within said bear-
ing and adapted to (,ontlol the elevatmn of
smd cam.

100

105
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115

120

125
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6. In a knitting-machine, the wmblnamon

with the cup- shaped bearlnﬂ' supported by

the frame, of the ring 70 supperted by said
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in "-dltl bearing. below the ring 70. |
7. A knitting- machine comprising in its
COHthULLIOI]cLllldlnbhdfbh&\?’ln vasingledriv-

ing orfast pulley and a single loose pulley ad-

jacent thereto, a shipper for shifting a driv-
ing-beltfrom one to the other, and a disk hav-
ing a plarality of cam-lugs of ditferent thick-
ness for automatically operating the shipper
temporarily during the operation of the ma-
chine aund for com pleLelV operating the ship-
per at the completion of the knitting.

8. In a knitting-machine, the Loml;matlon
with shaft 80, and neans for rotating it, of
the disk 50 &,eeured thereon and having a se-
ries.of grooves 51 formed across its penphery
in altel nately opposite directiouns, a cluteh
and gearing for controlling the operation of
par Eb of lhe machine, a yielding pivoted arm
53 having connections for operating the
clutch, and having its lower end dddp'ﬁ&d to

suc(,ebswely pass, ‘uhmuwh the grooves in the

disk 50, said arm norm.:tll} rendmu' in a di-

rectmn towcud the ceuter of the f.:bCL of the_

dlbk
9. In a knitting- machme the combination

with shaft 30 fmd means for rotating it,of the

disk 50 secured thereon and Imvmu A ber'lﬁb.

of grooves 51 formed across its periphery in
altemdtelv opposite directions, a clutch and
gearing for controlling the O[)L]"d'fl()n of parts
of the machine, a rock-shaft having a yoke
for operating the clutch, and a spring-arm 53
connected with said l()(']s.-“ahctf[: and thIIJ“ 1t

“lower end engaging the sides or grooves ot

the disk 50.

10. In A knitting-machine, the combination

with the main bhd“} having fast and loose pul-

leyb 10and 12,0f a belt- bhltmmr lever 63 having

a pin or luller 32, the mtmmlttently-lotated
shaft 30 having disk 60, a plumlny of cams
61 on said disk tm engaging the pin or roller
62, one of said camns bemu thicker than the

013}1&.’1:3, and aspring-catch to engage and hold

the lever when operated by the thickest cam,

11. Ina knitting-machine, the combination
with the ring 76 su pported l)} the frame of the
machine cwcl carrying an adjustable stop 81,
of the web-guide 75 supporting the needle—
cylinder dnd adapted to rest on said stop, a
lever for engaging the web-guide to elevate
it and the needle- -t,ylmclel c:L’le means forop-
el‘aung sald lever.

12. A knitting-machine comprising in its
coustructmn a cam-ring carrying needle-ele-
vating and draw cams, the latter being adapt-
ed.to 5191(1 in a radial direction to 11de over
the ends of the ueedle heels when moving
bdckwm‘d -

13. A knlttlnw-ma,chme comprising in its
construction a cam- ringcarryvingacarved web

'thlllU' 111(,1111ed ends tor raising the needleb

and a pcur of draw-cains }7161(111“1”‘1}7 mounted
on the ring and having surfaces adapted to

be aeted 011 by the ends of the needle-heelb 1o |

r lllir

‘bearing and Garrymﬂ‘mdependenflv movable | move said draw-cams away from the needle-'
cams,and camn-operating mechanism inclosed

‘cylinder when rotating backward.

14. Ina knitting- nmdune the combination
~with the cam-ring 70(3.:111*3?111” the web 82 hav-
ing cams 83, of the draw- -Cams 34 mounted on
slides 87 wulded by the ring, and springs.
adapted to yleldlnn‘ly press mud cams toxmrd-

the needle-cylinder.

15. Inaknitting- mdchlne the LOII]thrLLlOIl.

with thecam-ring 70 carrying the web 82 hav-

ing cams 83, of the guides 88 mounted on the
the spring-pressed slides 87 in said
| u‘uides, and draw-cams earried by said slides.
16. Ina knitting-machine, thecombination

ring,

with the cam-ring 70 carryi nu'the web 82 hav-

ing cams 83, of the guides 88 mounted on the
the spr II]“"*-pIE‘bHed slides 87 in said

0‘111(16‘”4, and flat-faced blocks 85 carried. by
said slides and adapted to ride over the ends

of the needle-heels when moving in one diree-.
tion, each of said blocks 85 hd,Vlllﬂ' a portion.
84 pmwded with a cam-surface to act on the.
tops of the needle- heelb when moving in the;;

oLher direction.

17. A knitting-machine comprising in 1ts.-_:,.
construction a needle- -cylinder and a series of.
‘needles a portion of which have heels longer
than those of the remaining needles, {Lnd a
05
heels and to be
moved 1o a higher plane of rotation, said cam
‘being arranged at a distance from the lem-_

am adapted to rotate abnut the cylmder in
a plane below the needle -

der to escape the short-heel needles but to en-

oage and elevate the long-heel needles out of.

70

75

30
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100

action, said cam carrying with it anothercam.

(L(].-tpted to engage the l()nu' heels to return
them to their lmver p(}E:.IEIOHb

18. Inmaknitting-machine, the combination

with the. mllnder having needles with long
and short
mounted on a ver tlcﬂtlly-movable support car-
ried by said ring
lowering said suppor

19, Indkmmmw machine, the combination

with the (51111(191‘ having needlea with long.

and short heels, of the cam-ring 70, a cam 90
mounted on a vertically-movable support ear-
ried by said ring, and a cam 97 also Ld,rrled
by said support.

20. Ina l{nllbmﬂ'-mfmhme the eombmﬂtmn
with the (,Vlmder having needleb with long
and short heels, of the cam- -ring 70, a Dld,te
92 havinga pin ‘)d projecting throuﬂ*h and be-

low the ring, a cam 90 carried by the plate
92, and a circular plate 95 below the path of
m(n ement of the pin Y3 and means for rais- -
ing and lowemnw said plate. |

91. Illdklll'[ﬁ[l‘f m:achine, thecombmamon

with the eylinder having. needles with long .
and short heels, of the cam-ring 70, a_plate

92 having a pin 93 projecting Lhmwrh and be-
low the ring, a cam 90 carried by the plate

92, an arm J_b having a cam 97 also carried
130

by the plate 92, and a circular plate 95 below

the path of movement of the pin 93 and means
for rmsmﬂ* aud lowel ing seud pla,te |

heela of the cam-ring 70, a cam 90-

, and means for ralsing and;
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22. A Enitting-'machine comprising in its | end to act on the sides and upper and lower

construction a series of needles some of which
have longer heels than the others, a picker
having a Vleldmw universal-joint connectlon
with a non-reversible support movable past

the needles, said picker having horizontal

Ings orshoulders atits end and a vertical lug
or shoulder above and below the horizontal
Ings to engage the needle-heels and means
for GdﬂSlﬂﬂ'Scle picker to swinginan mclmed
direction.

-23. Inaknitting-machine, the combination
with the needles some of which have shorter
heels than the others, of the ring 70, a stand-
ard carried thereby, the picking-finger 105
having a yielding universal-joint connection

with the standard and having its face pro-
vided with two vertical and two horizontal

lags, and the cam-plate 115 having a plural-
Ity of cam-surfaces to guide the ﬁn ger in its
sSwinging movements.

24, Inaknitting-machine, the combination
with the needles some of whloh have shorter

heels than the others, of the ring 70,4 stand-

ard carried thereby and having a vertical re-
cess, the spring-depressed planger 103 in said
recess, the picker 105 pivoted to said plunger,
a Tulerum for said picker, spring connections
for normally holding the picker in interme-
diate lateral position, and the cam-plate 115
having a plurality of cam-surfaces to guide
the finger in its swinging movements. .

25. In a knitting-machine, the combination

with the needles some of which have shorter

heels than the others, of the ring 70, a stand-
ard carried thereby and havmﬂ' a vertical re-
cess, the spring-depressed plunﬂ*er 103 1n said
recess, the picker 105 pivoted tosaid plunger,
a movable fulerum for said picker, spring
connections for normally holding the picker
1n intermediate lateral position, and the cam-
plate 115 having a plu mllty of cam-surfaces
to guide the ﬂnuer inits swinging movements.
26 Ina knlt’,blnn‘-m a(,hme, Ehe combination

with the needles some of which have shorter

heels than the others, of the ring 70, a stand-
ard carried thereby and having a vertical re-
cess, the spring-depressed plunger 103 in said
recess, the picker 105 pivoted tosaid plunger,
a lever 111 pivoted to the standard and hav-
ing a fulerum 110 for the picker, means for
automatically changing the pcsition of the
lever 111 and the fulerum, springs for hold-
ing the picker in mtermedmbe lateral posi-

-tion, and the cam-plate 115 having a plural-

1133? of cam-surfaces to guide the ﬁﬂﬂ'el 111 158
swinging movements. . |

97 1In: a knitting-machine, the combination
with the needles some, of which have shorter
heels than the others, of the ring 70, carrying
the plate 115 ha,vmﬂ' an opening formed with
upper and lower mCImed edges 116 and 117

~and horizontal slots 118, and a picker 105 hav-

ing a yielding umversctl -joint connection with
the ring and extending through the openmcr

in plate 115 and prov‘lded Wlth faces at its |

edn*es of the heels of the needles.
28 In a knitting-machine, the combination
with the needles some of which have shorter

11;

70

heels than the others, of the ring 70, a stand-

having a yielding universal-joint connection

ard carried thereby, the picking-finger 105 -

with the standard and having its face pro-

vided with-two vertical and two horizontal
lugs, a cam-plate for guiding the finger in an

75

inclined direction, and a guard 119 for limit- .

ing the upward movement of the needles un-
der the impulse of the picking-finger.

29, Ina knitting-machine, the combination
with the sinker-bed 121 secured to the needle-
cylinder and having flange 123 of the cam-

ring 124 mounted on said flange, means for
sinkers guided in the bed

rotating said ring,
121 and having upper and lower shoulders at
different distances from. their ends, the up-

ward movements of the sinkers, adoublecam
129 carried by ring 124 and add,pted to act on
the lower shouldels of the sinkers to move

them outward and cams 130 carried by the -

ring to move them inward.

30." A knitting-machine comprising in its -

construction a needIP-cyhnder and latch-nee-
dles mounted therein, and a pivoted latch-
guard ringand yarn- (,hanfrin g-device support
adapted 130 be swung out of posmon

31. In aknitting-machine, the combination
with- the needle- cylmder and latch-needles
carried thereby, of a standard mounted to ro-

3

[ per shoulders being adapted to limit the id-

Q0

95

IOC

tate around the eylinder, the arm 135 carry-

ing yarn-changing devicesandthelateh-guard
ring 134 and pivoted to said standard, and
means for supporting the other end of the
arm 135.

105

32. In a knitting-machine, the combination

with the needle- (.,ylmder and lateh-needles

carried thereby, of a standard mounted toro-

tate around the c¢ylinder, the arm 135 carry-
ing yarn-changingdevicesand the latch-guard

I10

ring 134 and pivoted to said standard, the
standdrd 101 opposite the ﬁrsb-meutloned f

standard, and guide-plates for the end of the
arm on the btdndard 101. -
33. Ina knitting-machine, the combmatlon

II§

with the slides 158 and 139 hcwmg yvarn-guide

eves at one end and laterally-projecting arms

144 near their outer ends, a support for said

slides, the lever 145 pivoted to said support
and extending between the arms 144, means

120

for directly moving one or the other of said -

slides inward, and laterally- proiectinﬂ' stops
for limiting the movement of the lever 140
and the slides.

34, Ina knitting-machine, the combination

with the slides 138 and 139 having yarn-guide

eyes at one end and laterally- pro,]eetmﬂ' ATIMS
144 near their outer ends, a support for said
slides, the lever 145 pivoted to said support
and extending between the arms 144, means
for directly moving one or the other of said

125

130

slides inward, stops 146 carried by theslides,

- R T e L L N T




a fixed stop 147, and later a,lly -pr OJeetmg fixed

stops 148 for the ends of the lever:145:

10

5. Ina. kmtbm,e:—maehlne the eembmetlon

with: the needle-cylinder end needles and
yarn-changing devices, of. the hinged arm |
135 and. a cmved Web-frulde 149 carried by
said arm and having a:recess 152 in its outer|
edge to hold one of the yarns when not in use.

36 Inaknitting-machine, the combination

with. the: needle-cylinder and needles and |
yarn-changing devices, of the hinged arm-
135 and a curved web-guide 149 car med by

 said arm and having a recess 152 in its outer

IS

2Q

25.

30

| with-the-rod 155 and means-for moving it ver-.

35

40

50

535

60

edge, said recess hav ng hooked ends to pre-
vent-the escape from sald recess. of the yarn
which is-not.in use.

37. Ina knitting-machine, the-combination

with:-the: yarn-changing: slides 138 and 139,

hevmn‘ rollspr OJectlnﬂ' upweld and down ward.
respeetlvelyj of a-pairof.cam-plates160adapt--
ed:to -be:moved into and.out of;: the path of:
‘movement.of theouter ends of the:slides, and:

means-for automatically shlftmn' the position
of said cam-plates.

with the yarn- changing:slides: 138-and 139,
havingrollsprojectingupward and downwar d
respectively of a pairof cam-plates 160, aver-

tically-movable rod 155 forlifting.and lower-

ing.the cam-plates; and an eutometleelly-eon-
trelled lever for elevating the rod 155.
39. In akmttmg-—meehme, the combination

tically, of the cam-plates 160 carried thereby,

thecams 118 having a sleeved connection wuh |

said.rod -and edepted to be elevated thereby,
and-yarn-changing and needle- -operating de-
vices contmlled by sald cams.

40. In a knitting-machine, the eomblnetlen-
with-the rod.155and means for movingit ver-

tleally, of the cam-plates 160 earried thel eby,
the cams 113 having asleeved connection with

said rod; a yielding connection whereby the
ele}*etlon of the cams 160 first elevates.the

cams 113 and then permits the latter-to drop,
and yarn-changing and needle- opelatmﬂ' de-
vices controlled by said cams.

41. Inaknitting-machine, thecombination
with .the veltleelb moveble rod 155, of the

arm 158 secured- thelete and carrying cams !

160, thearm 162 carryingcams112and sleeved
on the rod, connections Whereby the latter is

elevated by the movement of the arm 158, and .

a guide-pin 161 for preventing rotary. meve-
ment-of the arms and their cams.

42, In aknitting-machine, the combination
withthe Vertleally—movehle rod 155 and means
for giving it two elevations, of the cam-car-

rying arms 153 and 162 1espe(,twe1y secured

to and: sleeved. on the 1od and a separable
connection between the two arms whereby the.
- first elevation of the rod lifts. both arms to-.
getherand the second elevation separatesthe.
connection and permits. the lower arm. to de-
‘scend.
43, Inaknitting-machine, the eombmetwn-s
~ withthe vertically-movablerod 155 and means |

38. Inaknitting-machine, the combination

629,503

with the arm 158 and having.alug 165 adapt-
ed to engage the pin- 164 and having an:in-

clined lower side 163, and meansforautomat-
ically releasing:the lug from the pin after it

has been raised a predetermined distance.

44, In a knitting-machine, thecombination
with the vertically-movablerod 155 and means:
forgiving it two elevations, of the cam-carry-
ing arms 158 and 162, respectivelysecured to:
and sleeved on the rod, a pin 164 projecting;
from the arm 162, aspring 166 connected with-
the arm 158 and hevmn' a-lug-165 adapted to..
engage the pin 164 end hmuw an inclined:
'lowe1 side 168, the said spring havmﬂ' aecurved:
lower end - 169 and a finger 170 -over which:
the end 169 moves to releese the lug 165 from

the pin 164.
45, Inekmttmmmechme thecombination

 for giving it' two. elevations, of the cam-car-
rying-arms 158 and 162, respectively secured.
to.and-sleeved on the rod; a pin 164 project-
ing from the arm 162, a spring 166 connected:

70

75

30

with the shaft 30 ¢ carrying cams. 173, 175, of: go

thelever 156 havingan arm 177 previded-with *;

steps 178 and 180, a throwing-out .cam 90 ver-
tically movable by means:of. a downwardly-

projecting pin 93, and the plate 95 having-a.

rod- 184 restingon the upperend of thearm177.

46. In a knitting-machine, the combination-
with the shaft 30 carrying cams 173, 175; of:

the:lever 156 extending rearwardly, the slid-
ing rod 155 resting on sald lever, vertically-
movable cams connected with said. rod for

controlling the operation of parts of the ma-
chine, an arm 177 of the lever 156 provided
with steps 178 and 180 at its upper end, and:
a throwing-out cam controlled by the move-

ments of sald arm-177.

47. In a knitting-machine, the combination
with the needle-cylinder and a support there-.
for, the former having a recess with tapering.

95

100

105

sides, of a yielding. bar secured to the sup-.

port and having a tapered lug extending
throungh an opening in the support into the
recess of the cylinder, the said bar having a.

110

lug or projection 200 near its end resting.

against the inner wall of the support, and:
. II5§

screws-201 for adjusting the pressure exerted
by said bar and lug.

48, A kmttmﬂ'-machme comprising in its.

construction needles, mechanism for recipro-

cating them, and a cam for leveling. all the
needles in a smﬂ*le plane .cor 1espond1nﬂ' with:
one of the two ettlemes of 1eelproceb10n of -
the needles when knitting.

120

49, A kmttmmmeehme compmsmg in. ItS.:I

construction needles mechanism for recipro-

cating them, automatic stop devices for stop-
ping the machine when- a stocking 1s com-

pleted, and cam mechanism. for leveling-all
the needles after their disengagement from.
the stocking in a single plane corresponding:
with the upper limit ef recipr ocatlons of the

needles when knitting.

50. A kmtmne‘-maehme comprising in its.
constructionacircular series of needles, cams-

for reciprocating them, means for automat-

125

130
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ically stopping the machine when a Stocking
1s completed, and means for operating the

cams by hand after the completion of a stock- |
‘ingtofirst permit the needles to be disengaged

from the stocking and then arrange them

- in a uniform plane, corresponding with the

'
ik LU T

upper limit of reciprocations of the needles

when knitting, to reeewe the cult of the next

stocking. *
51. A kmttmf-r-m;whme eompmsmg in its

construction a circular series of needles, and

_cams for 1ecmrocat1nﬂ them the draw-cams
being mounted to yleld outwardly from the

needles and having flattened inner faces
adapted to ride over the outer ends of the 13

‘heelsof the needles when traveling backward.

In testimony whereof I affix my signature
in preseuce of two witnesses.
| J OSHUA D. HEMPHILL
Witnesses
A. M. WOOSTER,
A M. WITHERELL
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