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To all wwhom ié. ey conceri:

Be it known that 1, JOUN ADAMS, a citizen |

of the [Inited States, residing in the City and
County of Philadelphia, and State of Dennsyl-
vhiin, bave invented an Improvementin €lr-
sular Knitting Hachines, of which the follow-
ing i8 a specilication |

My invention relates o that class of knit-
ting machines in which siabionary noedles,
mounted in o revoluble ncedle eylinder, are
employved, and in whieh, in the operation of
knitting, o thread is wrapped around a nee
dle upon which a loop has previously been
formed, which said previously formed loop s,
by loop-hooks, raiced upon said needle and
upset vver its upper cxtremity, with the re-
sult that said loop is cast off the needle and
forms one of the loops of the upper line of
loops of the kuitted fabric, and with the fur-
ther result that a new loap is at the same time

tormed upou the needle.

The object of my invention is to provide, in
~ knitting machine of the class mantioned,
means for antomatically causing, at predeter-
mined times and for predetermined periot 8, &
reversal or change of direction of revolation

of the needle eylinder in the operation of knit-

ting the heel and toe of 2 stoeking, and 18 far-
therohject is to provide means whereby a dou-

=5 ble thickness of fabrie may be knitted fo form

35

10 g, 1.

45

the heel and toe portions of o stocking, and 1t

consists as hereinafter deseribed aud particu-
lariy claimed. .

A good form of a convenient embodiment of
my invention is representéd in the accompas
nying drawings, in which— | |

Fiznrelis aside elevation of acircular X -
ting inachine embodying my invention. Fig.
9 is g front clevation of the deviees shown in
Fie. 3 is » plan view of part of the

ig. 4 isan elevation, partly insee-

maehine,
(ion, upon the line z—y of Fig. & KFig. 518

“an enbarged front elevation of the machine.

i, G is an enlarged top plan view of the for-
wirdd parb-of the machine. Fig. 7 is an cle-
virbion, partly in section, on the line a'—y of
i“ie, 5, «ight being taken in the dirvection of the
qrrow on said last named figure.
enlareed sid: elevation of the parts of the ma-

CTig, 8isan |

view of the loop hook voke,

taining block.

t

|
ﬁ
¢

ehine shown in Fig. 5, sight being takenin {he
direction of the arrow on said last named {ig-
ure. igs. 9, 16, and 11 areclevations,partly

in seetion, upon the line &y of I'ig. 6, the

operative parts of the machinedepictedin sald

- ficures being shown in the relative positions
occupied by them at sneceessive points of the

oneration of the hachine in knitting a stock-
ing. g, 12 is a detail front clevation of the
ioop heoks, their supporting yoke, and a part

of the mechanism by which they are operatled.

Figs. 13 and 14 arve detail side elevations,

| partly in section, of navigof the deviees shiown
in Fig. 12. Fig. 15 is a fop_plan view of the’

Fig. 16 1s a back

Fig., 17 isa per-
spective view of the loop hooks and their con-
Fig. 18 is a side elevalion,
partly in section, upon the line &’—y" of Fig.
12, sight-being taken in the direction of tho
arrow on said last named figure.  Fig. 1918
a front elevation, partly in section, of part of
ihe devicesshown in Fig. 12, Ifigs. 20and 21
are iront elevations of the worm wheel by
+hich the needle cylinder is operated, and
ot its switeh, said switeh, in said figures, being
shown in reverse positions, Fig. 22 is a side
elevation of the worm wheel shown 1n Iig. 20,
Hig.
worm wheel shown in Fig. 22, Fig. 2418 a
nerspective view of the worm wheel switel,
a perspective view of one of the

devices shown in ¥ig. 14,

t

Tl ~ 2
o, 25 1

| turn buckles by which the worm wheel switeh
| ig unlocked, shifted and locked. ¥ig. 26 1sa

sectional plan view nponthe linez'—y'of Fig.
2%, Thigs. 27 and 25 aretop pian views of part

of the worm wheel, of the shifting lever Dy
whieh the worm wheel switeh is operated;and

of the devices by which the shifting lever is

SREY

actuated., Fig. 3§ ig an clevation, partly in
seetion, of the deviees shown in Figs. 27 and
98, Fig. 30 is o side elevalion of one of the

L:J.:-

phread puides nud of the brakes or deviees by

Cwhieh an auxiliary set of threads are fed foor

cnt off from theneedles, Fig. 31isa frontele-
vation of the devices shown in Fig. 30. Figs.
a2 and 33 are sectional cnd elevabions upon
the line 2°—--9° of Fig. 31, the operative parts
heing shown in different positions.” Fie. 3418

50

55

70

93 ia o sectional glevation of part of the

335
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o top vian view of part of the ﬂmims wihiich ““‘f}tﬂ eccentric cams Y, covresponding cams ¥

operate o aubnabs Lhg ithresd Dra 'i«e. of Tigs. | being altnched o the s;m“ wheels ¥V respect-

32 and 83, g . Sh is o longitudinat elevation H.f“‘*j}r' The construction of these cams ¥ 4018

of the devices shown in E’-_Fig.. g Fig, 38 is o {such {hab the gear -Lz{*e?&, V, ai each rewm- =0
g Lop plan VIOW of the thread tension device, | Lion, eanse said cams (o shifb or reciprocate ti

Wigs. 37 and I8 are detail ond ﬁi VAL1oNS, | Cross- hemuﬂm} Lﬁ_mw.muziam,t,.zf}m amolf y{*ks..?

navtly in seciion, of parbof Lhg dev 3&*—&5 shown | backward and for war d in the lins of the azes

in Fie, 6, Fies., 28, 40, 11, 49, ond 43 are re- | of the spine e, te whieh said eross heads are

spectively detnil plan and fe&zai, clovational | attached. The gvouves A of the eross-heads 7y
re Views, noviiv in section, of the thread, thread- 11 embrace bloske t:";"? which are wumhﬂ- -

aonides necdies, depressor Looks and 16op imo nnted upon studs £ which at (heir oule

hooks in the relativae p~'}:~%1ﬂ! 5 occeupied by | extremities are atiached to brackels spr a.i:a;;g- |

saldd parts at suceessive points of the operas |irom the main frame " | | S

tion of ihie machine iu knitting.  Fig. 4dis 2| o the rock shalt I is ;atmclma an arm or fo
rg plan view of o faoric mads by ihe machine | lever DY which, at “ﬁm onter extremily, 18 pro-

hereinater ﬂt‘h*‘i hed and ¢ chibiting the prin- | vided with o stud It which takes 1nto and is

ciple of forming & heel or tog pmlmn of o | cperated by o cam ¥ maot mﬁtl upon and acin-

stecking on u,,id nmemne L ated by the main shaft G0 To tue rock-saalb

fn the drawings, A is the main frame ol t}.m | N is attached o fever i1 the lower extremity 8s

2o machine, which may be supported inoeny con- | of which I8 provided with a stud 1 wnICH

venient manner, U 1 m; this main ?hunn is { takes into and is operated by a cam J° mounni-

J’l()‘iliLf‘*ﬂ. 2 ‘:‘ﬂ"ulum eddic-eylinder B, wihiceh, eu up{fn and ﬁ}ﬂ‘l?’i?ﬂi by the main shalt G

a6 its lower onter 1 ph vy is provided with | The sla m[..zﬁ O are provided with studs ¥/,

a gear wheel O Hﬂzmtma to gear into and to be | which take into and are operated by cain- go
25 actuated b by aworm wheel. “Lhus necile-eylin- | grooves I/ in wheels O mounted upon the
der i provided with hocked needles D whieh | main sharty 3, E_Ti}mr the main shaft G is
are secured thereto by clamping blocks Band | mounted a werm wheel M provided with a
seh serews | h | worm N which gears inte and actuates the
| Hareves tieal tubular thread- -cuides mounted | gear wheel O of the needle- cylinder 3,
30 in and ._;.uppmf@d by & hovizontal thread ¢ cuide | In the machineshowan in the drawings a se-
yoke (G, which, af its ends, is supported L;pm} vies of twelve threads and thread-guides are
the upper extromitios of (we vertical recipro- | shiown as empio ed; each of these threads is,
eating arms U, whieh, at their lower extremi- |in the formalion of mm i¢, simuitaneous My Op-

fies, ars attached to-n rock sbaft I pivotally | erated apon by one ol o series of twelve nee-

\

.
LA

e
1y
N
i =
b

35 supporbed ab its exiremities in bearings J In | ﬁlm,, so that in the operation of sand machins
. ihe moin frame. | twelve lines of Ioops of fabric are simultane;
¥ grewhat I term depresser-hooks, ‘i:i;epm‘iu mmly produced. - -
1 form ilgj the back of which 13 connected o Fevolution being giv e to the mn'n shaft &
aixti PP orted by arms 3, eaech of .*ﬁ;hiﬁii} at | the mode of Opmmmﬂ of the paria of the ma- 10y
22 one of iis extremities, isattached tosaid plate, | chine hereinbefore desembéd-in tne formabio
and, ab 1is other extremity, is attached to a | of a tube or eylinderof plain knitied flﬂn'r* ""::
hw' ontal roclk-shaft N which s sepported in | as s ‘ollows: Assuming the threads empioyed in
yearings in the npper ends of two vertical os- | knitting to be tevn dinated in 1{}1’.:-1‘:-,5 UHON i'}‘!»ﬁ

.e':*ﬂla“{.l*w standards

I . iy e -
L5 LRLOAY 1&,:-‘ wer &iar C1}
}.L: ’:,;‘ i}j}kh X t ﬁL‘H "} 3

y O, The standards O at neailles L{,t,}:s._:wla*ﬁi} corresponding o sald rio
: m:;? are attached to and | threads, and asswming the wsln shath of ¥
1431 mmm ool - shaly I, ‘nfﬂ{:}ﬂn- to have been revolved (o & point ab

I

&
l
krprd

...'

which, ab ‘*mmm&:..:b ve ends, is pivotally sup- | which thethread-guides hinve boen movesd for-

DOree 1 in hearings (3 b G _ﬁif‘ depenaing ﬁtmmf tha needles to the position i, Lhe roop-

fi‘ 'Jﬁ PRC main iR, hoolks 101}%* abeen s awi fory ard and down EF
50 arg what ffermicop-hootis. These hooks | ward both mamm . the “;}1‘@03(1 -hoois

Are ﬁmumeu in o block atia ached to ¢ it gup- m ARV hee N moved ng ward and backward ic

; ]
noried by a horizontal loep-hook 30 ke 'or plate | the position Iy, all agshewnin "ﬁ ifg .:}" , Lhen fur-
. which, at each of its extremities, is attached fhm f_evolmmu of the main shaft canses tlie far-
(o o grooved cross-head "‘, snid block, in the | ther elevation of the depresser-hooks to the 20
Cond uuwi‘im; shown in said figure, being pro- | position K, an intermittont vevelution of the
vided with grooves or seats Lo receive e rear | needle cj,“imder in the divection of Lhe arrow,
ende of theloop hooksand with a plate orcap, | and the furth oL clevation of the leon-hooks to

sacured by a{*ima, {o retain ;11»3 loop hooks | the position I, all as shown in T‘m 40, A

e
LAt

in said seats. 'These cross-heads are, ab each Tm:, noint further revolution of {he main shafs I35
¢o of their lower ends, provided with spindles 17 | canses the depression of the depressor- ﬂ«:}@‘i::
which arevrigidly abtoched tosaid C1r08S-hieadls, tathepomtmnl " furth(,r clevation of thelocp-
and, ab their {31‘?&:1‘ onds, journaled in bearings | hooks to the position i, and a a backward move-
Winthesldes of the gebr-w h@ﬂlav,mifl wheels | ment of the thread-guides to the noesition ¥,
'E':;aemg mvm‘sr}rmd npon journals X whose bear-| all ag ,nh}** noin iiw 43, with irn_; remﬂi‘ that 110
55 ings ave 1 Drackoets 8 yrang from the main | the threads 1, 2, 8, 4,5, 6, 1, b, dﬂ 16, 13, and
frame. The apindies Ti]i' arg oach provided tlZyare wy mpeuam nd Lhioneed *;-;D Lzﬂﬁg:,sm




- —_— e, e—y— - — . .- -

epgave with snid loops.
of thiemain shnft now cauzeg the thread-guides

10

20

which positions the parts are again caussd {0
Ceperate, in the manner just explained, for the

s
o |

40

45

5G

-Fr r‘
L

oop-hiooks k.

%

hooks o rise to the positions ¥ and Iy, 2il as

the gear wheel V, and upon thab side of the

gear wheels & on the

264 201L | " 3.

viously formed loops vpon said needies being
held down by the depreaser-hooks K untiltoe
loop hooks 1t have risen suliiciently high to
Harther revoiutlon

.

to move to a position I¥ still further back of |
the needles, nnd the depresser-boeks and Joop-

shiown in IPig. 43, with the resuli that the loops
previously formed Tupon the necdles are ele-
vated to that point ab which o further revolu-
tion of the main shaft canses the loop-hooks B
(o upset said loops over the tops of the needles.
Farther revolution of the main shaft cansesthe
loop-hooksto moveforwardly and downwardly
to the position B, and the depresser-hooks to
move downwardly to the pesifion K and toe
thread-puides to woye forward o the position |
I, all as shown in Fig. 43, with the result that
the newly formed loops upon the needles are,
by the depresser-hooks X, depressed to the |
Iower ends of thie needlcy, and, in the further

revolution of themain shaft, the thread-guides

I, loop-hooks B, and depresscr-bocks Kk are

%

moved te the positions shown in Fig. 38, from

kil

formation of loops upon the needles nexs suc-
cessively presented to the threads. Therecip-
rocation of the thread-guides F backward and
forward acrose the line of needles o the posi-
tions shown in Figs. 839 to 43, a8 above ex-
plained, is oceasioned by the osclilation of the
rock-shaft T through the instrumentality of
the lever 1Y, stud ¥, and cam I, the shape of |
which can isso fashioned as to-insure the plac-
ing of tho thread-guides I in a position in
front of the line of needles just prior to each
intermittent revolution of the needle cylhinder,
and in a position behind said Iine of neadles |
immediately after said intermitbent revelpfion
of the needle eylinder. .
The horizontal and vertical movements of
the depresser-hooks K are respectively oceg- |
gioned by the cams L/ and J’ through the re-
spective instiumentalities of {he studs K'and
coillating standards O, and of the sbud I"and
“ . The movements of the lcop-hooks

gl

lever H.
12 will be understood by assnming said hooks
to Le in a position of rest with their poinis in
contact with the front faces of the needles
which lHe opposite te them, as shown in Fig. |
16, in which position the cross-heads T will
be vertical, and the cross-head spindies U wil)
lie in @ horizontal planethrough the center of
@rzeni%f of said cear wheel which is toward the
qeedie cylinder. Revolution being given Lo
the main shaft G the

anr wheels V are, by the
nain shaft, cansediore- |
volve and Lo oceasion a vertical movement of
the eross head gpindles U, erosa-heads T, and
Thig verbical movement of the

w Jg

g

tact with the tops of the needles.. Furtner

revoiution of the gear wheels V revolves the
spindles 17 around the axes of said gear wheels
to a position in a vertieal plane through the
center of said wheels, which movement of said
spindles causes the cross-iieads T to turn npon

L +he studs € the lower ends of the eross-heads

moving in a dircction away from the needle-
cylinder and the upper ends of said cross-

| heads in a direction toward the needle-cylin-
der, with the result that the loop-hooks arve

carried above and over the upper ends of the
needles in a direction toward the center of the
needle-cylinder, the loops oun the needles being
thereby thrown off the needles, as has herein-
belore-been explained.
the spindles U, around the axes of the gear
wheels V, from the position of rest in which
they were assumed to be to said position in a
vertical plane through {he centers of sald gear
wheels, the cams Y 7 operate to shilt the
spindles U longitudinally in their bearingsin
tha gear wheels V, which bearings are suffi-
ciently daep to permit of the longitudinal re-
ciprocation of said spindles therein, with the
reault that the points of theloop-hooks Iy, alter
thevhavethrown off or upsettheloopsirom the
needles, areina position inside the line of nee-
-dles and opposite the spaces between the ver-
tienl needles, so thas, in the subsequens move-
ment of the loop-hooks away from the needle-
avlinder, they move between the needles with-
oub coming into contaet with them, IFurther
revointion of the gear wheels V causes the
spindles U to move from their positions in a
vertical plane through the centers of said gear
wheels, and in a direction away fyom the
needle evlinder, {o the original positions ip
which they were assumed as ab rest, viz: to
positions in a horizontal plane through the
center of the wheels V and at the side of the
centers thereof toward the ueedie cylindey.
This movement of the spindles U causes the
eross-heads T to stide npon the blocks B in a
directiou away from the needle eylinder, and
further causes said eross-heads to revolve
upon the studs ¢ and the lower ends of sald
eross-heads Lo move in a direction toward the
needie - eylinder, by which the points of the
loop-hooks R are brought info positiens in
contact with the front faces of the needles, or
into the original positions occupied by theun:.

The movemedts of the necdle - cylinder,

| thread guides, depresser - hooks, "and loop-

hooks being effected, as deseribed, the operas
tions of these parts in respect to each other
are so timied, that they shall successively oe-
cupy the relalive positions shown in Figs. 51
to 43, as hereinbefors gxpiained. |

In the operation of the machiae, as above
explained, the needle-cylinder is caysed {0 re-
volve intermiftently, each revolution being
through an are equal 10 the distance between

oross-heads T esnses them to slide upwardly | two adjacent needles, cach needle of the line
of needles being suceessively presented to the

ou the blecks B and to carry the points of the
¢

HA
joon-hooks (o

=

T

. position as highagand ineon- | threads 1, 2, 3,

. [T LD PR LI
- '
..........

4, 5, 6, 7, 8,9, 10, 11, a0d 12,

a3Q

In the revolntion of
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2 switeh or segmen

“a- pin T, the hm af

turn buellde es UV, the

i w3
the loop forming operation het ing {if'it,:fié{ d be-
1 T <Y grat v LA S S R o r
AYeen cach two of sald intermit{ent revelp-
ons ot tne needie cylinder.  The worm on
W s \ .o b i _: - - - "
ne.worm wheel M is divided into two pa ris, |
- W EN vy 1/ . S -J“' . . - r
oD imilt? ;D: of which lieg in a plane ab » ighi
angles to the main shaft ¢y upon which spid
worm wheel Is mounted, the other aarh P e
g an apiane abanangle tosaid shaft, ¥rom
7. - . FaSv . \ .I Crr
tias construction 18 resnlis that rovolution of
A -? r * 3 1 ? : 4 * - b v |
che needle eylinder is only o ceeasioned during
the time in which the nari I oof Uﬂ WO :EE-;
q % ny 1-IJ-T' "'1" PR L " .. ! [
I gear with Ine gear wheel €0 The part 77
of the worny is fom

the _*_;wnp 11,11, Of
a_switeh _ £} of the worm
wheel M. "This switeh ¢ is. at its base 2014
zme Pz*etlh,,te;}f ol 1t length, L}J a pin 1Y, the
218 of which is radial to {he YOI uhm’i ,u}"
;rp_z voted to said worm wheel s et
Ui m osciliatory adi Popiv

ik

usbment on said pive

‘Fnis switeh is i‘eiﬂ.ii}mi in .:piwﬁ::zi'sr;mz'sféctim_z

wmh ‘E‘,ﬂ% worm wheel 357 by '

NGO, and which arve adap

eﬁrmbpoudmfr BeaLs 1 suid 'ﬁ'}:m}; ’1 fif} oscii:

wwtory movement of this switely is limited by
1 | '~

—

carved slob of so H{i Eengti; Lhe radius ¢
whieh slotis the ubi; om §aid pin fo the
pivet upon which the SHE o oscillates. A
strifting of L;,;,ﬁ switen LY, {rony one side to the
otirer, cecasions the shif i ng of the part ¥ of
H;e worm o or out of contact with {he ends

i the Dranches of Lhe Lm > N, &0 that the di-
1‘{3&-1{?}3}. of revelution of the needle cvlinder 13
controlled by the fhw(m snin which the switceh

: - :
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tnreads to the needles when the needle-oy
der 1S 1.'%3!;@1‘1?{1-11 ? diveelion, his

T f"ﬂ“iL‘-I anod by
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e
-
g
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4+

hU ‘ﬂ{‘; d"'“ﬁi:f ¥ 1A
into f*{mhwt_ with one opr tho
forked stod A attached to the lengitndinal
shifiing rock shafb I upon which the ~*t1111{1=11d%
H, which sapport the t,hw'ul guide yoke, are

nmoanied. “‘limmz'm waeel M s, upoin ¢

ﬁidu.. provided with, wha Hﬁ E Cr I, Lurn buclkles
(ol “if’._} which are nic ﬂ:zf’ﬁ{up{ oothe same

)
spindle and with sheir loneitudingl axes at

right, angles to edeh other,

The féﬂ“ﬁ"d‘d el of 111@ switeh
end which lic ' '
WOorm whoel I‘;
of A tnickness greats
‘e wortn wheael 31
:a'a'iii:h projects npon the <ide of SINIY

wheel Loward which the switeh bc 1
~:~=mftﬂu. AL eachh gru ‘:-ﬂif.-i;i' revolution of the
witel: s shifted by the
contact of one of f he mm buekles with the
end of thie switeh whieh ab the bime
youd the nplane of flie worm wheel B as for

example by the eontact of the turn-huckle V-
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‘thie eperation of the maching

L the projeciion W7, In ihe anerasion
o

:'-ahzi't-i :::, the s ﬁ*&-‘i[“hg the turn-buckio, which aj
the tine operates as the switehi: e devies, is
Q:'mﬂei O stop at o polnt al whieh one of S
enls o-i.erl s the gide surfuee of the switeh
cud thus Lo locels 1L i s shiifie:d Srusilicin sui
t“-:-«, point tiie oppoxite furn-buekie i nnh of
contaet with the surfaes of e awiioh,  Tiop
oif the fara-bo c‘f:;.;:u ia nravidod with oroon
Croseats N to receive the hoend W7 of g 5w
4 to loek said buckles in posilion afte: (o
awiteh has beep %i ifrod,

Lhe operation of giving a nunriey revobiiien
Lo the {urn- ‘mPIJ% Lo shify the switeh ig ef-
feeted by a horizontal shifting lever A% which.
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cross ha |
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wineel I' upon the end of o tronaverse shafi
which 1S sapported in bearings at the veay of
Lhe main frome.  The shaft J° 15, inferme-
Giately of ite lenoth, wrovitdied with a FEnr
vastr o bho foethoof whish mosh with the
i';-m‘ii-h GpoDn Lo pe iph{*r f:;f 1 sl ifiing wheel L
shalt &% whieh
n

mn SraImne.
cither side,

'I!
i? ‘“}

The Shif'bin_g* wheel I/ is, npon
1}1‘0‘«’1@&*'“"ith bevel-ended ping

L

ffriwﬁi 14 alteraateiy eome inte contacs with
the bevy eh (1 inside ed{m one or the other of
1¢ 15 ks P (2 which fm*m ne rear end of the

Wi t.-l.i

|
et penwl
j -~
o &
bzt

ng les er-,&., tne resu --1L that the

{32
(-
f T R Y
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Lionad 5 rd.

sh {"3'-"?3.{5 lover is foreed in a dirvestion tawwd ]
bne side of the machine corregponding to the
side of the wheel upon which the pin operat-
ing said bmrm,g lever is looated. |
st will he obvicus thab the nuniber of alift-

g Ping I\T‘* 0% their loedtion unen the shift-
ing wheel 12, Hhe :“4(, of said shifting-wheel L2
cudthe speed at w hieh 1bis geared to oun, may

Il he 56 1*‘*nula,t,ed as to cause the reversal of
Girection 01 revolution of the needle eviinder
ab such times and for sneh periods of tme a2y

]

Ay Lo desived and as may ba by oper in the
initting of ':)teclmws of different and nrede-

In the drawings the shifting - wheael 17 is
eriphery

10WH 38 U III"?‘{}VIGGd at parts 0!’ 18 0
1th teeth, Figs, 3and 4. The o }jmﬁz of thig
onstruetion is to permit sald wheel, durin
1 knitting tue
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verse shaft J% and pins T* U* on either side of

LA

G

L3
{8

4]
2]

~vod are in a vertical position.

40

the lever X is to keep the holes of one series

4o

50

voulent for use.

‘the pins and revolve the shifting wheel at such |

within this casing iz motnted s revoluble rod

being attached to a projecting arm sprang |

one series ie, with a thread of the other

thread, with the result that a {abrie of doubie
thickness is kmitted.
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tubular parts of the leg and foot of a stocking, |
to remain ab rest snfliciently long to ailow the |
needle eylinder to revolve in one direction,
withouti reversal, to knit said paris, a resuit
which wounld not be obtained should a shifting
wheel be employed with tecth upon its entire
periphery, unless said wheel were of such &

iz¢ as to, for many reasons, render it Incon-

in connection with the shifting wheel 17 I
provide radial arms I S%attached to the trans;

the shifting wheel 1/ aud opposite those paris
of the periphery of said wheel which are un-
nrovided with teeth. The locationof said pins |
and the length of said arms is such that the
arms are adapted te come into coniact with

times and for such distances as are required in
knitving stockings baving leg and foob portions
of predetermined lengths.

The construetion and mode of operation of

the devices employed by me to feed an auxil- |

inry seb of threads to the needles, during the
operation of knitting the heel and toe portions
of a stocking, is ag follows: .

A horizontal tubular ecasing V* is mounted
apon the top of the thread-guide voke G, and

W* prgvided at one extremity with an oscii-
lating lever X to which is alttached one end
of a spring Y7, the other end of sald spring |

from the thread-guide yoke, The casing V° |
and rod W? are each respeetively provided
with a series of twelve thread-feed-holes 27
A2 the holes of one series regigtering with the
holes of the other whe the feed hicles in the
The action of

[re.

the spring Y* whenitis permitied to ach npon

in register with those of the other. 'Fhrough
the thread-feed holes & A an auxiliary sef of
threads ¢ is fed to the thread-guides # where

. ;

i
I‘

they come inte frictional contact with the

threadsof the primary set and arc thereby car. l  ; | Ly ird |
ing-wheel I, and the fork J° cansed to throw

ried forward to the needles, so that athread of
series,
presented to each of the needles as a single

 The rod 'W* is, upon oncside, provided with
a longitudinal rib or projection, B°, which,

through a longitudinal slof ¢ in the casing V¥,

is, upon the rod W? being revolved by r.eans
of the oseillation of thelever N7, revolved for-
ward into contact with a yiclding buffer D°
which is formed of rubbelk or other suitable
material and which ig supported upoun the top
of the thread guide yoke . In this position
of the rod W3, the auxiliary threads g are
clamped against the surface of the buifer 1),
as shown i Fig. 33, by which said threads
will, by the revolution of the needie eylinder,
be broken at a point between the lower ends
of the thread gnides and the tops of the nee-

dles, with the resnlb thab the operalion of knib-
ting fabric of o single thickness, by the cin-
ployvment of a single seb or serles of threads,
will be resumed.

As is above explained, the aclion of the
spring Y7, when the lever X' is Tree to be op-
crated thereby, canses the feed-helesin the rod

W to register with the correspending feed:

heles in the easing V- | ~
Tirected from and supporied uponthethread-

70 ¢

73

onide yoke G is a lever-bracket or kecper [

having o flanged edge F® which acls to retain
the lever X thereunder, as shown in Figs. 9,
6, 8, 34, and 35, when the rod W° has been
revolved to the position shown in ¥ig. 33, and
ihe threads of the auxiliary set been ¢lamped
againat the bufler LY | |
“The devices by which the lever X713

re-

<

 Jeased from the flange or kesper ¥ and again

thrown' back inte pesition wander said {lange
are of the following constraetion: A horizon-
tal lever G° is pivotally mounited upon @
standard B sprung {rom & bracket 1’ upon
the main frame. The forward end of this
lever is provided with forks §° K' which em-

Brace the upper end of the lever X’ when it

iz in position under the flange F° as shown in
Fig. 8, Whean the rear end of the lever G 1s

. - -

thrown in a direction away from the shifting

wheel I the fork J° comes into contact with

the upper end of the lever X7 and throws it
from under and out of contact with the fiange
F°.  The spring ¥*operates to draw the lever
72 in o direction toward the front of the ma-
chine and to thereby revolve the rod W' and

o
N

9o

95

e
4

1CO

eause the feed holes therein to register with .

the feed holes in the casing in which 1b I8
mounted. To the rear end of the lever & Is
attached an adjustable arm L?; provided with
a depending rod B the lower gnd of which is
adapted, in the revolution of the shifting:
wheel 12 {0 come into contacl with and ride

03

unor eam plates ¥° G mounted ppon one of *
110

the faces of szid shifting-wheel, with tbe re-
sulb that the rear end of said shiffing-lever G°
iz thrown in a direction away {rom the shiit-

X away from and out of contact with
The lengths

the lever .
the fange T° of the brackey I,

of said cam plates I¥° and O° respectively, are :

made to correspond fo the times during which
cwo sets of (hreads are to be fed to the nee-
dlés. | A ‘

The devices by which the lever X 1s again

contact with the needles ave’of the foilowing

consiruction: A horizontal rod, I¥, having at-

its forward extremity a slot @, is mounted 1n
a horizontal way or bearing in'a b _
sprang from the main frame, so that the npper
end of the lever N* is embraced by said slot.
The rod 2%, ! its other end, is pivotally av-
tached to the upper end of a vertical lever &,
which, intermadiately of itslength, 18 pivotally
supported upon o horizontal stud T° sprung

acket R’

I20

<hifted and locked beneath .the flange F° -
to throw the auxiliary set of threads out of

125
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| The lower
i £ the lever £ is benk upwardly, or into
& Y -'Ehape,_ and 18, a4 its end, provided with 2
and UY and o {fricio

. ‘t1
roll upon the ne
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:fiz:s]‘z:i ery.of a

meunted upon the shaly M2, ns cam whee!
1B provided with tvwo radial - h*s SN into
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eau&:nw%w opposite the ptud U7 said |
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*uniil ib agal
j__;ﬁ}.'lpi'ltlu}’ of sald cam .."*L?'}}EE]
eu 01 thireads employed

1 wheel W ele-
q rides mmn tine
. The primary
¥ knitting g are wound
g@n 2 horizontal m*ﬂ@{}} f”‘jo rnaled in bear-

i'*&“"i

58, ,_;7 aﬂ"* 38,) before ?B’l h'ng the thread

4 ﬂjee:.(:,ﬂ i@ the action of o ten- |
sion dwma consisting of o horizontal vod ¢
mounted upun mnid"ﬂ s DY B sprung from the
Reich e :if'rz..‘tmm ..r,nnha 2 swinging frame, having a
aorizonta: bar I previded w:"ft' a9 nmrvgf}mks
a3 thers ara ‘E'erf's emyployed, said bar I at

o

its ends, beive %wﬂ?mﬁ L0 arms ch which are |

DIVE ﬂﬂ" to the o

Z"__—?;.“ are saniral %mm each of ;hmhh ab one
end, :-:ﬁ-i:&wi‘seﬁ te the rod Y, and, ab the otber
ﬂ**m mmﬂ L0 the arms G' in s ?ta DANner as

o eontrol ¢ :_l..., downward movement of the ten-
sion bar 4

ormaing the heels and toes
3 A ’mﬁe of the-construe-
riDed, 18 renreseanted in

Che primary threads 1, 9, 3, 4, 5, 6, 7, 8, 9,
10,15, and 12, after passing through the holes
in taetengion bar B4 are passed over o hori-
eomiz bar I' which is supporied at its extrems.-
tizg upon standards sprung from the main
frame, and are further nassed over a horizon-
toi wire J° alse supported by standards Sprong
from tho voain frame, 30 that the threads are
versieni!y conducted to the thread puides. The
seb of aux:iliary threads are m mtﬂd and are
nassed co e thread guides, in the same man-
ner 3% vhe wrimary threads

ﬁiﬁii]g"«'{ L‘_}

o o
tiony rereinbieiore
& 5

Hig. 44, .tiq;_:aiii}?‘ﬁ 3 of mfeh-& 1 *edles is shown
a8 smployed, and the position of each of the.
nectles of s2id seriey, ab the point at which
the frei reversal of the machine oeen rred, is
represented frow 1 5o 12, The needles are.
E”ﬁ:}.ﬁwn as baving been operated £~ the posi-
A. -1 N ;u

2%, anﬂ 58 "MH inn & réverse {ii“@c*

IL Wiil “‘3 urn 6@- smm a.imt bh% mm.i)er of re-

versall of the needis eylinder, the intervals at
witea taey occur, and bhe mn:mber 0f pores,

as well as mi guh of each gove, may all be
“e“mwwﬁ BORoP umw L0 e 3ige and sho e of
Dy » :

-.q_ﬂ- .3
siie heel o8 Lo 8 produced.

16 Dackward under and mto contact |
Y, by whiclh |
are |
AL thi;-: }}Oillt_'

urna
ing® in the mm“frmnm the threads, (sea Figs. |

rolier V” acdanted 1o :
Qs wheel W

:
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the guides 2
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H% ] %1 o thus de
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1. Ina eir’cu ar knitting maechine, in com-
bination, a revoluble needle-provided cylin-
er ’iﬂz[‘;}}ed with gearing, a worm wheel
1}1‘0?5.'{0(3 with o worm .mﬂ with a worm
witeh and adapted to gdgear into the gearing
df 8514 wi inder , & Nor izontal Im cr intormedi-
ately of it length pivoted to the main frame
fmd provided m one end with deviees for shift-
ing the worm switeh and ab the other end with
fﬁrks andd_a shifting wheel provided upon
cach of its faces m;.h pins or projections
adapted, in the revolulion of said wieel, to

d]rf"rndtdj come into centact with the Ill":‘,lde
cdges of ar
for the purpose specifisd.

2. In combination, a revoluble necdle- PIro-
vided eylinder aq 111131}&1 with a gear wheel, a
min &M‘V?H shaft provided
wheel and wilh a worin w heel switen, a hiovi-
zontal Iever pivotally mounted apon | the main
fraine and pu}wde& ‘ab one end with davices

adanpted to be brought into- contach with and

seribed my inv

-

entfion, f

ald forks and shift the lever, as and

SC

ﬂ’ltii a9 WOorm

to operafe sald worm-wheel switeh and at the -

other end with forks, a shifting wheel pro-
vided upon its s

tdes with ping or projections
adapted, in the revolution of said sheel, to
conte into contach with the inside edges of

satd forks and shift said lever, an{l Cearing

d"'J"

b{:m een Sald main driving shaft and said shift:
ing wheel, as and for the ; [ QG&P specified.

3. In a ecireular knitting machine, 2 hori-
zontal lever intérmediately of its ?um DIV-
umlly mounted upon the main frame, Idaythd
Lo operate the worm-switeh of the Heﬂﬂlm @y'i-
inder-actuating worm- wheel, and Prov tﬂﬁﬂﬂ; ab
one end with forks, in combination with 2
Shift,mg wheel mwmu pIns or pfﬁ]eﬁmam upon
its faces at snch distances w,,,,rmt wnd 80 located

as to, 1u the revolution of said shifting wheel,

come into contact with the fm‘ 28 of sai1d lever

and reciprocate said lever, as and {or the pur-
pose specified,

The combinalion with @ needle provided
O

lemder m fhreasl guides, 2 mmwﬂar d
formed with na'-s%ftg@g for - a, sev of anxiliary
threads and baving a rib B or ils emw-** lent,
& stationary -or- fixed- eladip membezu- and
m{&ans, substantiaily as ﬁﬁﬁ“?‘ibud for rota umg

said bar to cavse sald rib Lo prefaﬂ said auii-
I&I”V threads against the fixed slamp member,
'ﬁ"hﬁl“-‘by the umlmry threads may be cither
permitted to move freely through the guides,
or be clamped to prevent their passage through
and ther ehy oceasion the preaking
of said threads at peints between the clamp-
1Lg device and the needles, substantially as
and for Lllﬁf’- PUrPOSes seb I{}fi}hn

5. In g cirenlar knitiing machine, in ¢oi
iiﬂ‘it‘iﬁn, 5 revoluble nesdle- mwmnﬂ cylin
der, reciprocating thread gmdea 2 }m}{

il

] 0

} w

d:a. ted to be aper ted to per mit the passage
2180

b

“1‘

of the threads through said guides and als
6o ﬁ;amp or nold said i}hieﬂ,w and preven
thelr pass 250 sarongh said gu des, a brake-

lever connected with paid bre e and adapted

100
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40

45 brake lever, a verticallever pivotally mounted
- upon the main frame and having ope arm

‘said machine, drawing said brake lever into

‘adapted at its forwaltd end to be brought into
cornitact with said brake lever, and adapted at |
¢ . its rear end to,at predetermined times and for

‘nation, a revolible needle-provided cylinder.

threads through said guides and to clamp or
 hold said threads and prevent thelr passage

‘when the brake is unlocked, 2 horizontal slid-

364,201

to operate it, o« keeper tohold said brake lever

when -the brake is locked, a spring fo hold
said brake lever when the brake is unlocked,

a device substantially as deseribed for auto-

matically, in the operation of the machine,

throwing said brake lever out of contact with

said keeper, and a device substantially as de-
seribed for automatically, in the operation of

contact with said keeper,
pose specified. | |

6.  In a circular knitting machine, in combi-
nation, a revolable needle-provided ¢ylinder,

as and for, the pur- |
| i

reciprocating thread guides, a brake adapted
5.t0 be operated both to permit the passage of
threads through said guides and also to clamp |
or hold said threads and prevent their passage |
. ..through said guides, a brake-lever connected
 with said brake and adapted to opcrate it, a

keeperto hold said brake lever when thebrake

is locked, a spring to hold said brake-lever |

when the brake is unlocked, a horizontal le-
ver pivotally supported upon the main frame,

predetermined periods,comeintoandbeincon-
tact with projections upon the side of a revolv-

ing shifting-wheel, and a revoluble shitting |

wheel to oscillate said brake lever and throw
it out of contact with its keeper, as specified.
7. In a cirealar knitting machine, in combi-

reciprocating thread guides, a brake adapted
to be operated both to permit the passage of

through said guides, a brake lever connected .
with said brake and adapted to operate 1t, a
keeperto hold said brake lever when the brake
is -locked, a spring to hold said brake lever

ing rod mounted upon the main frame, and,
at its forward extremity, connected with said

and adapted to Support upon its periphery the
‘extremity of the other arm of said vertical le- -

i nation, _
switeh @ and with turn buckles U’ V', a shift-

'pivotaﬂy cq;mected with said sliding rod, a

cam wheel provided with radial slots, adapted
to be revolved in the operation of the machine,

ver, and a spring connected with said-vertical.

lever, as and for the purpose specified.

L ]

8. In a circular knitting machine, in combi-
maiion, a revolubleshalft supported inbearings
in the main frame, a shifting lever, a shifting
wheel mounted on said shaft and provided
upon its fage with a series of pins for operating
said lever, and also provided as to portions of
its perjphery with gearing, and as to those 6o
portions of its periphery which are not pro- |
vided with gearing, upon its side faces pro- )
vided with u series of pins, a revoluble shaib
mounted in bearings in' the main frame,
adapted to berevolved in the operabiﬂn_of Phe 65
machine, provided with-a gear wheel meshing
into the gearing on the periphery of said
shifting wheel, and provided with radialarms
adapted to come into contact with pins upon
the Taces of said shifting wheel and cause its 70
revolution, as and for the purpose specified.

9. In a circular knitting machine, in corabt:

o worm wheel M provided with a
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ing lever A% and ashifting wheel 1’ provided. 75
with ping N¥ asand for the parpose specified.

10, Ina cireular knitting machine, in combi-
nation, thread guides F, a thread brake con-
sisting of a casing V* provided with thread
feed-holes 77 and witli o longitudinal slot C°, 8o
a revoluble rod or brake W? provided with a
rib or projection B*and with thread holes A’
a lever X2 asliding rod I, aspring controlied
lever §°, and a radially slotted cani wheel W7
as and for the purpose specified.
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‘Intestimony whereof Ihave hereunto signed

i my name. this second day of July A. D., 1886

-~ JOHN ADAMS

In the presence of
Wr. C STRAWBRIDGE, -
- J BoNsALL TAYLOR.
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