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Ao @lloeione JE i cotcee i

Beitknown that LAOSHUA DARLING Hup-
HILL, of ITantington, in the con niy of Mairfield
and State of (‘(}Illl.eﬂticut, Iave iuvented new
Improvementsin Cipe wlar-Wnitting Macehines;

and I do hereby deelare {he following, when

takenineonnection with ecompanying draw-
ings and the letters 4 el figiares of reference

marked thereon, to be a Fall, clear, and exuet
deseription of she samae, and which said draw-

Ings constitute part of this speetiieation, and
-represent, ine—- - -
Fignre 1, a view in front. elevation of anu

automatic machine cons' viretod it accordance
with my invention; Fig. 2, a view (hereof 1
stde elevation looking toward the pattoern-

~wheels of whieh the auter orseconndary wheel

18 parvtly broken AWaAY; g, 24 o broken per.

spective view on a Jarver seale of the outer

20

"

Ly

10

L
2L

40

15

end of the operating-pawi; i 3, a plan view
of the machine with tho mechanism for deliv-
erlug the yarn tothe yarn-feed and for cut-
tngdn and eatting out the reinforee thiread,
broken away; Iie. 3 5 detached reverse view
of the universal cam, iis carrier, and the ear-
riage in whiceh the saine is pivotally mounted:
ig. 3° a detached view of the univorsal cam
i end elevation; g, 3¢, a similar side view
thereof; Fig. 34, datached plan view of thd
ring N, which sets into the uppoer face of the
dial and eontains the semi-cireulap putting-
up flange N7; Iig. 4 o view in vertical section

On tho lne g-—i of Iig, 3, looking in the dj-

reetion of the arrow ¢, drawn on a larger seale
than said figure, and showing the transfer in
place for trausterring a enff to the necdles of
the machine; g, 4% & broken plan view of
tiro transler; Fig b an enlarged perspective

view of ono of the chutes of the transfer;
Fig. 4%, a detached view in Inside' elovation

of ono of the sinker cams togother with a se-
ries of sinkers to show how they are lifted in.

passing over it; Fig. 5 an eniarged view in
vertical--section on the ling e—p of - Ifig. 2,
showing in particular the patiern mechanism |
of the maeching; Fig. 0, & plan view on the.
sae séale; of the samo mechanism, with the

universal draw and raise cams and the mon ng-
ings thoreof removed; #10. 7, a plan view par-

- tenlarly designed to show the dravw and raise
eains in their relationg to the needle-dial, and |

i
!

| duce a machine

| the mechanism for retiving the Iatter to fa-

r

cilitate the transfer of the cuff to the iicodles;
Fig. 7% a detached view in vertical section,
showing the outline of the needle-dial, and the

~qrooves formed in it to receive the sinkers:;

Fig. 8,a detached view in side elevation show-
ng in particular the mechanism for osciliat-
ing the dial during the formation of the heel
and toe of the stoeking and the mechanism
for puiting up the istep-needles; Fig. 9, a

view in rearelevation showing the lower por-

55

60

tion of the standard of the machine, and par-

tleularly-the main belt-shifting lever-and the
Spring which pulls down the slide operating

the putting-up lever, &e.; Fig. 10, a detached

viow in inside elevation showing the outer or
exposed surfaceof the pattern-wheel; Fig. 10,
a detached Inside
Fig, 10°, a view in vertieal longitudinal seec-
tion on the line Y—y of Fig. 7, showing how
the draw-cams are ad; usted; Iig. 10°, a de-
tached reverse plan view of the raise-eam
siide and the raise-camns ; g, 11, a plan view

of the dial bed stripped of everything but the
fender of -.1;110__&;i-nl;:er-'emns,; Fig., 118 g de-

view of the said whesl;"

65

75

tachred plan view of the bracket which car-

ries the pattern-wheels and supports the lift-

Ing and shifting levers, Hig 11° is a de-
i tached broken reverse nlan view of the dial,
with all but two-or

three of its sinkers re-
moved, | | L

8o

My.invention relates toantomatic machines

for knitting stockings, the object being to pro-
having a large capacity for a

high grade of work, composed of few parts, so-

“simply made and organlzed as to he readily

’.i 1

accessible for adjustment and repair, and of

superior izquVe'nien"ce,'pm‘ticulm'ly in respeect

of pufting the cuffs or tops on

the needles
preparatory to starting it, h

. With theseendsin view, my invention con-

Sists ina knitting-maehine having certain de-
tatls of construction and combinations of parts
as will be hereinafter described, and pointed
out in the claims, I '
I propose first to deseribe my improyed
transfer (Figs. 4,42 and 4"} by merns of which
the tops of the stockings which are knit in an-

other machine, are’ ransferred:to the needles

of my mdchine, preparatory to starting ‘the
same, . S -
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T construet the transfer with a circular se-
ries of heedle-chutes A, each made of a nar-

row strip of shest-metal, bent longitudinally

into U-form, the inner ends of the strips be-
ing wider than their outer ends, so that each

completed chute, (Fig. 4"} has two shoulders

o a,located in the same transverse line, about
midway the length of its upper edges, 'The
chutes are arranged in shallow radial grooves
b, formed in the edge of the upper surface of
a circular head B, (Fig 4%) and held in place
by a-disk C, of smaller diamefer than the

said head, and attached thereto by secrews c..
A socket B/, (Figs. 1, 2, and 4) centrally de-

pending from the said head B, receives the
lower end.of avertical rod B? from which the
transfer is-suspended; and to which it is se-
cured by means of s set-serew b, mounted in
the said socket into which the rod passes
through an opening in thes center of the disk

(. A long vertical sleeve D, (Iigs. 1, 2 and

4) forms a bearing for the said rod, which 18
moved up and down in it in the manipulation
of the transfer, the =aid rod being provided
ab its upper end with a knob or button I
which not onlyserves as a handle, but also by

518,722

‘nut d, as ﬁﬁgr@mid. Then when the cuff has
beern applied, it is swung inward over thecir-
cuitlar opening formed by theinnerends of the jo

engaging with the upper end of the said

30

35
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sleeve, prevents the rod from passing down-
ward through the same. The said sleeve is
located atthe outerend of the horizontal por-
tion of a pivotal transfer-arm 1/, the rearend

of which extends downward at a rightangle,

and is provided with a shaft D? which passcs
through an npright tubular bearing H, hav-
ing at its lower endG an inwardly exfending
arm E’, by means of whieh it is irmlybolted
to the under face of one edge of the bed I,
of the needle-dial G. A stop, (Figs. 1 and 3)
secured by a sei-screw e, to the projecting
lower end of the shaft D% is constructed with

two.arms D D4 designed to .engage with a

nut d, or equivalent thereof for limiting the
swinging movement of the transfer-arm,and

hence of the transfer, the said nut being locat-

od so that it will beengaged by thesiop-arm D?,
when the transfer is exactly above thecircular
opening formed by the inner ends of thecircu-
larseries of radially arranged knitting needles
II, while,on the other hand, therutis ¢éngaged
by the stop-arm D3 when thetransier has béen
swung outward intoa position eonveniant for
the attendant to put a _cuff or top onto ift.
The transfer is held in a norinaily elevated po-
sition by means of a stiff spring 1, securod to
the horizontal portion of the transfor-arm D7,

in a long groove i, {Fig. 3) formed therein, the

vortical sleeve carrigd at the outer end of the
anid arm being transversely cut away as at
1/, (Fig. 4) to permit .the said spring to ride
upon the rod BY so as to enter a circular
groove b, formed therein, when the rod is in

its raised position, as shown by Fig. 1 of the

drawings. Thetransfer i8 supported in eon-

‘venient position by the said spring for the

application of a cuff fo Ii, being atb this time
swung oufward and steadied by the engage-

ment of thestop-arm D3, of the stop with the’

L LT

!

o

needles H, and the spring I, sprung out of.

.....

the groove!b® i the rod B2 to permit the.

-
.
- a
1

transfer to Uik lowered into the said opening, -

at which {imesit‘passes sufficiently below the

its chutes A. e gdaptation of the machine

needles H, to permit them to be entered into 75

to have the tranafet, 18 down. past thenews
dles, as descrifed, forms andtherpart-of my.”

invertion, whiek will be set forih later om.
By aitaching the transfer permanently to-a
swinging arm connected with the machine,

the attendant is enabled to apply culfs to it

‘more conveniently, and hence more rapidly

than counld be done as transfers have been
used herefofore. | | |

The adaptation of the machine to have the
transfor let down below all of its needles, gon-
siats in making the raise-cams J J’ vadially
movable, sothat the same may be temporarily
rotired to permit those needles which are or-
dinsrily projected into the eircle formed:- by
the inner ends of the needles, to be ‘' put

down” or moved bﬂ_ﬂl‘; into line with the other
needles, whereby clearance . is made for the.

transfer to be let down below the needles, af-
ter which the cams are moved inward into

intermediate positions, so that they may do

their work of projecting the needles into the
chutes of the transfer, whereby the stitches

| of the cuff are transferred from the chutes to

86
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100

the neeadles. Then after thab 11&5'%311-%%;, |

the eams are moved ontward again, and the

neadles projectedinward at thetime,patdown -

again, to perinit the transfer to be removed.
Then after the transfer has been removed, the
cams are again moved inward into operative

position, before the knitting is begun. Inthis

way I simplify the travsferrence of the cufis or

tops from the transfer to the needles, and keep

them in view during the entire-operation, for
heretofore, the transfer has beén held in an

F10

inverted position just abovs the needles, that -

mode.of operation being necessary, becanse
the nesedles projected by the raise-cams, which
have heretofore been immovable, have pre-
vented the transfer from being passed below
them. Tnder the old method the transfer

P15

obscured the needles, as hasg been mentioned,

o that the attendant could nob wateh the op-

eration of transferrence, and pick up stitches
that might be dropped. The objections to

the old way, which I have referred to, are
avoided by my lavention under which the .

cuff or top is transferred in full sight of the

attendant, who, when the operation is com-
pleted, has simply to retire the raise-cams,

1ift the transfer above the needles, swing it
to one side out of the way, restore the raise-
ams to operative podition again, and start
the wmachine. As herein shown, the sajd

125
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raise-cams J J°, which aroe counterparts. of
each other, and made of steel ave secured by

screws in recesses formed in the under faces
of transverso extensions 7 1 formaod in the ip-

' ot '-|!:. B I TR , B I ':- e 1
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transtfer a euff to the needles,

L, formed in s tpper face, and extending

- Figs, 7 oand 72,

Lricribs G° G4 the latter having a bevel cear

aligned grooves ', which extend above the

g* and ¢ located in'the lower face of the dial,

516,792

ner end of araise-cam slide 5%, which fits into

ter of what I term a cam-box, or housing J3,

wiich is secured toa table J ' offsetting {rom

the bed I, of the needle-dial Q. The said
8lida is provided with a tepending stud j7,
which passes through an elongated slot /%

with the length of the said shide, and enters
a cam-slot I, extending at about a right an-
gie to the slot 7, and forwmed in an operating-
slide I, mounted in the said DoOX, S0 as to
extend transversely under the cam, and hav-
ing one of its ends turned up as at I3 for
convenience in operating it. By meéans of

this operating-slide, the cam-slide and hence
fhe cams; are moved inward as shown by
‘broxen lines in Fig. 7 toeause the needles to

move inward, and take tha yarn, and sre only

moved eutward as shown in full lines n Lald

figure and thus retived when it is desired to
. ‘T'he. said
brokown Ilines show the normal or Knitting po-
sittons of the sald cams., - \

- Pheaeedle-dial G, before mention ed, 1s con-
struected with aeireularseries of radial grooves
trom its outer edge through a raised shoulder,

iocated close to its inner edge. These Zrooves

receive the needles I ali of which are of the

same iength, and constructed at their outer

ends with upwardly turned butts /.. The

outer edge of the dial is provided with an:an-

nuiar groove G/, (Fig. 7*) in which, as herein

shown, a cord G2 (Fig. 4) is placed, for hold-
ing thencedles against outward d ISplacement

under the action of centrif ueal foree, W hen,

nowsver, itis desired to remove a needle, that

may be readily done by seizing its butt and

spring out of the way, and allow the needle
to pass overit. _
vest upon the depressed annular seat- g°-
formed within the shoulder g’, as shown by

) The lower face of the dinl
(ig, 7% and 11°) is consiructed with coneen-

&% formed upon it. The rib (3 hag acirealar
series of radially arravged grooves g formed

ir

tn it and the rib G'a corresponding series of

Wikl w ey e k]

The inner.ends of the neecdles |

vevel gear aforesaid.  The inner ends of the
grooves gf merge in a corresponding series of |
verlieaily arranged grooves 4% forined in the
inner edge of the dial. The said grooves >,

are alternated with the grooves i, formed in
tne upper faces thereof, and receive the sinlk-
ers b, which are secured in place by washers |
i, applisd over the grooves ¢% in the rib {9,
and held In place by serews ) entering the
ainl between the said grooves g°. Iach
washier holds two sinkers in place. 'T'he in-
ner ends of these sinkers, which are bent up-
ward al & right angle, and then turned in-
ward o form hooks, play up and down in

wr——

the vertical grooves ¢° formed in the inner
a guideway formed fo receive it in the cen- edge of the dial. S

By grooving the under face of the dial as
described, I am enabled to em ploy long spring

70

sinkers which are not only cheap, but highly

effective. Turthermore, a dial made as de-

| seribed, is so thin -that the hand may easily
Cformed in the botiom of the bog J9 parallel

be reached up under it to mani pulate the fab-

ric, or sinkers, or needles, or perform other

offices which the running of such a machine |
-often. demands. ST

Lhe sinkers M are actuated in the upward
movement by means of laterally adjustable
sinker-cams M’ M’ (Figs. 4+ and 4°) having

75

8o

wedge-shaped upperends which form operat-

ing-faces with which the sin kers-are engaged,

as the dial G, rotates, at points just within
their upwardly bent inncérends. Asthe sink- .

ers ride-up over the cams, they are lifted, re-
turning to placeagain by theirown resilienco
a8 so0n as they arcearried off the cams. . The

satd ¢cams are secured each by two serewsn?,

to the opposite edges M3, of a’ vertically ad-

Justable bowed cam-plate M= the said edges
being therete construated with laterall y elon-
gated slots 2%, through which the said serews
pass, and wirich permit the cams to be later-
ally-adjusted. The said ea m-plate has a long
downward extension M4 terminating at its
lower end in a short rod M? which is seated

GO

in a bloek M carried by a bolt M’ (seo also |

Iigs. 1 and 3) which is vertically adjustable
in o vertical slot M8, formed in the lower ond
of a hanger P, aépending from the dial-bed
. The cams and upper end of thesaid cam-
plate are held in place against lateral move-
ment. by the confinement of thecamsbeotween

that portion of the wall of the central ciroy. .
. ' lar opening in theydial-bed F, which is ad.
drawingit ontward against the cord, whichwill i

L)

Jacent to thewmn, and a fender m' (I'ig. 11) seg-

mental in form, and seeured to the. dial-bod |

If in position to engage with the inner faces
of the cams. .The edgewise movement of the
said cams and plate is prevented by two ad-
justable segmental blocks m?b M secured to

engage with theouter edges of the respective
cams, o S

The construction above deseribed provides,
as 1t will be noted, for the vertical and lateral
adjustment of the sinker-cams. the provision

for their lateral adjustment veing two-fold,.

viz: by moving the plate 1o which they are

,secured, and by moving them-u pon the said

plate. The said sinker-cams are employed
by me for relieving the strain on the stitches
whilé the needles carrying thoe same aroe pass-

mgoutside of the draw-cams on their way to

tho raisc-cams, which move them inward to
cast the said stitches baek over theirp latches,
for instead of employing switeh-cams to CaUSOo
the needles to pass inside of the draw-cam,
which is not knitting, and thusavoid straining
the stitches on the needles, I invariably pass
the needles on the outside of the said draw-

i

cam, and by means of the sinker-cam not knit-

IQC

19.'5'

LI0

the under face of the dial-bed I, in positionto .

TIg

I20
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~ ting, allow all the stitches themselves to rise

enongh to make up forthe ontward movement-|

- draw-cam. - Thas when the machine is doing
straight work, and the.dial working, the rear

10

of the needies as thev passontheoutsideof the

sinker-cam will raise the sinkers to assist in

forming thestitches which are drawn throu gh
the old stitches by the rear draw-eam. = At | att . y - horize |
{his same time, the forward ‘sinker-cam will | shaft S’, mounted in bearings S* 82, (Fig. 9)
raise the sinkers to let the stitches on the: secured to-the back of the said standard R,

" needles lift enough to permit the needles to

pass on the outside of the forward draw-cam

" without straining thestiteches.” When,on the

5

other hand, the machine is doing heel and toe
work, and the dial oscillating, the sinker-cams

will operate to relieve the stitehes which they.

themselvesformed.. Thus,supposing the dial

20

is moving from left to right, then the rear
sinker-cam and the rear draw-cam will assist
in forming stitches. |
swings back, the ncedles earrying thoge same
stitches will be obliged to pass on the outside

- of the same rear draw-cam, the same sinker-

30
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Iam ena

cam operating at this time to lift the'stitches

so as to permit the needles to be moved out-

ward by the said draw-cam.without straining
the stitches. At the same time that the dial’
‘is swinging back from right to left,and while
the rear sinker-cam is operating as deseribed

to prevent the stitehes just formed from Dbe-
ing strained, the forward draw-cam and the

forward sinker-cam are assisting in the’for-
mation of ‘new stitches, Now as the.dial
swings back again, from left to right, the for-

ward sinker-eam will permit the stitches 0

lift; so that they will not De strained, while-
the needles are passing on thﬁ_(}_ntsider(}f:thﬁ'e_

forward draw-cam, and so o1l.

By employingtwo sinker-cams as deseribed,

%1@{1 to employ fixed draw-cams, and
to dispense with the switeh-cams generally
used to prevent the needles from straining
- the stitehes, whereby I greatly simplify the

construetion and operation of my machine.

A detachable ring or annulus N (Figs. 3, 4,

5, and 3%) set into the upper face of the dial,

ig constructed with an upwardly extending | ih
ing constantly urged against the said end of
 the arin by means-of a/spring 15, (Fig. 4,)
‘whereby the feed i3 maintained in its normal

zomi-cirenlar flange M/, which on account of its
™ 3 .

funetion, I shall hereinafter speak of-as the

“putting-up” flange. Thisflange is provided
al one end with an clevated step N*the func-

tion of which will be described at another

time. The said dial is actnatedin rotary and
oscillatory movement by means of a bevel-
cear O, (Figs. 1,5,6, and 8,) meshing into its

bevel teeth G, and mounted on a horizontal
pposite ends whereof
have bearings in hangers T’ and P’ respect-
ively ‘depending from the dial-bed I, and.

driven shaft ' the opp

the arm or table J* offsetting therefrom. A

rear-wheel 0% mounted on the said shatt, |
“deseribed. : S L
- By beveling the edge of tho yarn-feed, the

and piaced directly against the bevel gear
wheel O, meshes into a pinion 0% (lfigs. 6

and 2) mounted on the inner end of a hovi--

zontal driven shaft , supported in bearings
formed at the opposite ends of a bracket Q,
(Fig. 1) bolted to the front of the apright
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standard R, of the mackine. The o i‘fﬂite
end of the szid shaft Q, is provided with tw

loose palleys q'¢’, and a fixed pulley g¢* lo-
cated between tho same. These pulleys re-
‘ceive two oppositely running (one being
twisted) driven belts, which are not shown,,
but which run ever a driving pulley 5, located

L8

ol F '

at the oator end of the horizontal driving-

near the base thereof, and provided at its op-
posite end with two loose pulleys ¢ &', and &

fixed pulley s%, located between the same, the
said pulleys s, 8" and s* receiving a fast driv-
ing-belt, which is shifted back and forth be- ..
tween the loose pulley s, and the fixed pulley

two

70

Ynh
1

75,

= I
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| s and a'slow driving "belt, which is shifted

Then when ths diall

between the loose pulley s’y and the said fixed

nuiley ss both of the said belts being driven.

85

r.i..- '

from any convenient source of power,'and -

both being connected with and shifted by the

lower end of the belt-shifting lever 75*, which

thereto is econstruocted with  a double fork.

‘when the‘dial is rotating |
work, and to drive it'slowly when the dial is

The said lever 75 is hung tipon a horizontal

stud 75%, projecting rearwardly from the
‘Dbracket 32, which also earries the lever 22 a8
before set forth, the upper end being ar-
ranged to engage with the lngs 73 and 75 of

90
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the primary pattern-wheel 25. The said fast -
and slow driving belts form the main driving

1 belts of the machine,.and their respective

funections are to drive the machine rapidly -

for doing straight

oscillating for doing the heel and toe work,

all as will appear later on.

" The yarn is fed to the needles 'hﬁ.r means of

{ an annular yarn feed T, (Figs. 1, 2, 3 and 4)

rigidly secured to the lower face of the inner
end of a pivotal curved arm TV, the curved

outer end of which is hung on a horizontal
pin ¢, mounted in a box #, bolted to the top .
of the standard R, and extending at its inner

end over the. dial. ‘The rear eud of this box

is occupied by a plunger T% the inner end of
whielh abutis against the eurved outer end of

the said pivotal arm T, the said plunger be-

horizontal position, or in its retired vertieal

roy
110

115 -

position. = By making the feed annular in -
form, it is easily manipulated, as the attend- 120 -
‘antcan put's finger intoit and liftit up, and
in the same way draw itdown.into place. Its -
outer edgeis beveled, asat*#?, and constructed

on oneside with a beveled wedge-shaped off-
get #*, containing aneye #%, through which the
varn passes, the said oifset being in line, when
the yarn-feed is in its normal or operating

pesition, with the universal cam V, yet to be

yvarn that is not knit up when,the machine is

on heel and toe work, rides up thoe said bev-

eled edyew, 80 that it is readily taken up by

130

the take-up, whereby I avoid the sparling of
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- edge thereof, each of the said
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‘and ingure its being taken u D.
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needles,
Tarthermore
by beveling the edge of the yarn-fesd I avoid
the breakage of needles, for if their latches
did not have that clearance, they wonld some-
times engage with the edge of the feed and

the slack yarn in the Iatehes-(}fﬂ' thé

‘break.

~ The draw-cams U U’ (Figs. 3 and 7) of the
machine are located on opposite sides of the
raise-cams J J’, and the universal cam V,and
secured to the lower faces of the inner ends

ot flat draw-cam slides U? U% by means of
which they are supported in ixed positions

over the edge of the upper face of the dial in
the paths of the butts of ‘the needles 11, the
said slides being located in gutde-ways U,
formed for them in the cam-box J3 before
mentioned, which is supported upon the table
J%, offsetting from the dial-bed ¥, Plates or
covers U® U applied to the ends of the box

~over the said guide-ways, contine the slides

U? U* therein, the said plates belng respect-
1vely secured in

bolt. The draw-cams are readily adjusted
with reference to their exteriorover the iiee-
die-dial, for regulating the tension of the mesh
of the fabric being knitted, by meaus of set-
screws u’ u/, (Fig.10%) extending parallel with
the slides U? U?, and respectively entered into
the opposite end of the box J3 from the outer
set-screws be-
ing provided with a collar 1?, which takesinto
a transverse groove u% formed in-the uoder
face of the outer end of the slide above it,

~whereby the slide is coupled to the serew, and

willmove back and forth with thesame. The
outer end of each screw is furnished with 2

notched wheel w4 the notches whereof receive.

a 8pring u*; whereby the serew, and hence the
slide, are-dixed in position. It will be clear
that by turning the serews, the slides may be
moved ‘50 as to change the positions of the
draw-cams”with respect to their extension
overthe needle-dial, which moves under them.
Bachof thedraw-cams U U, is furnished with
4 guard v, (Figs. 8, 7 and 10°) consisting of

‘a button adjustably attached by a serew %7 to

a small finger u% extending inward from the
inner edge of the cam, thefunction of the said
guards being to put down any needles that
may be thrown too far inward, into position
to be engaged by the faces +* % of the uni-

versal cam which puts them down into the

knifting path. =~ - -
A eam V, (Figs. 3, 38, 3% 3¢ and 5) which,

- from the work it performs of putting-up antd
~ putting-down the needles, I shall call the uni-

60

- are cut away as at 4%
- the said universal cam when the same is

|

versal cam, is located between the draw-cams
and centrally above the raise-cams, project-
ing inward beyond the same. The inner
edges of the said raise-eams (Figs. 7 and 10%)
°to give. clearance to

drawn outward, the raise-cam slide J2 being
also cut away as-at 74 for the same purpose.
Lhis universal cam V, has the inner edge of

; position by bolts U* U4 and
WO pins-u u located on opposite sides of each

|

over the raise-cam siide J* _
sheet-metal spring &, secured at its outerend
to the outer end of the said earriage, exténds

its lower face cut away as at » 7, to form
downwardly inclined convergin grun-waysior
the butts of the needles, and its correspond-
ing outer edge correspoudingly cut away, to
form downwardly inclined converging run-

ways v¥ 7 wherceby its lower face is given a

convex diamowd shape or what may be.so
described. The eam is provided in the cen-
ter of 1ts upper face, with a short shank V7,
(Figs. 5" and 3%) by means of waleh it 1s held
M place by a set-serew V4 in a vertical socket

formed (o receive the said shank, in a head

W, of a bar W' hung at the outer end on a
horizontal pivot w, within the chamber X, of
the sliding carriage N/, which is moved back

70
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and forth in the eam-box J% in which it is

located between the-draw-cam slides, and
A horizontal

inward, and is bent downward at its inner
cid, to ecugage, (Fig, 5) with the upper end

of the head W, of the pivotal bar W', where-
by the said eam V, issteadied, and prevented
from jumpiug upward under the impinge-
ment of the butts of the needles against it.
The mechanism for-sliding the carriage X7
back and foi:%, and for raisang and lowering
tho cam V, will be deseribed later on. 'I'he

&

the werk of putting upand putting down the

9o
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universal cam V, just deseribed, performs

needles, ono at a time, operating vpon then,

as it might be said, individually. The work
of collectively putting-up the needles. nre-
paratory to heel and tce work, is done by the
putting-up flange N’, and its elevated step
N* (I'igs. 3 and 8%) before referred to, in com-
bination with a pivetal spring-actuated put-

100

FOS

ting-ap lever Y, (Figs. 1, 2, 3 and 8) located

at tho back of the maechine, and extending
torward over the dial, the said lever being
provided at its inner end with a finger Y/,

T F

which co-operates with the said flange N
T~ . - - A
and step N2, and with a putting-up cam Y3

which extends downward into the path of the

needles to which it is inelined at an angle,

and which consists in faet of » plate of hard-

ened motal. The said lever is mounted fo
rock on a horizontal serew-stud 4, entered
into & biracket v/, serowed to the upper end
of the standard R of the machine. The outer
end of this leveris tapering in form, and has
its upper and lower faces slighlly boveled
for co-operation with the upper end of a stiff
spring Z, which is thercto shaped to form tho

retaining shoulder. z, and the inclined op-

erating-face 2’. The said ovter end of the

lever is alse provided with an inwardly pro-

jecting, horizontal tripping-pin 4% whick co-
acts with a tripping spring 7/, arranged par-
aliel with the spring 7, and having its upper

end construected with aclearanco noteh 22, Pig,

3, and an ineclined operating face 23,
1he means employed for sn pplying yarn to
the yarn-feed T, before deseribed, will not be
set forth in detail, further than is NBCOSKAYY
to the description of the daviees used to feed

VRS
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and cub off the reinforce-thread, which is 1 of the heels ana wesin particular.

woven into the heels and toes of the stoek-
ings, for strengtheningthem., Thoereto, I em-

ploy a horizowtal chute 2, (Fig. 2) having ¢

deep longitudinal groove formed in and ex-
tending throughout the leungth of its upper
face, and fixed to the upper end of a slide 3,
mounnted for vertical reciprocation in a groove
formed in one face of an upright 4, of a frame-
piece, which also comprises a horizontal eross-
piece b, the lower end of the said upright be-

- ing bolted to the upper end of the standard

15

o

kA%

35

R, of the machine.. The end of the reinforce
or spliging thread normally lies in the deep
groove of the chute 2, which is lifted by the
upward movement of the slide 3, so that the
said end of thethread islifted into frictional
contact with the yarn being fed from the bob-
bina 6 and 7, into the main chute 8, whieh'is

Ppivotally attached to the forward end of the
The threads from the bobbins

Cross-piece o,
G and 7 being thus engaged by the reinforee

thread, pick thesame up and thenceforth feed

it tothe knitting-needles until the said chute 2
descends and the thread is cut off by a cut-
ting-off arm Y, arranged to swing over the
déscending chute, and jam or cut off the re-
inforce thread on the cutting-off bloeck 10,
which is secured to thearm 5, and consists
of a short eylinder of steel. The said arm 9,
18 actnated in cutting off the reinforce-thread
in the manner described, by means of a pin
11,carried by theslide 3, and engaging, when
the same is drawn down into its retired posi-
tion, with a finger 12, formed at the lower
end of the said arm 9, which is hung on a
horizontal serew stud 13, entering an offset-

ting log of the upright 4. A spring 14, con-

. nected with the lower eud of the said arm,

4o

operates {o move it into position for opera-

tion, to the right of the sccondary chute 2,

just as soon as the slide 3, lifts tho same into
the same plane with the chute 8, for at other

~ times the said arm 9, is held in its retived

-~ with the finger 12,

G

| "

position, in which it is shown by Fig. 2 of the

drawings, by the engagement of the pin 11
It will bo observed that
the chute 2 carrying the reinforce thread is
depressed and the said thread disengaged

from the yarn supplied by the bobbins 6 and

7, simultaneously with the action of the cut:
ting-off arm 9,which cufs off the said thread,
leaving its end in the chute so that when the

same i8 elovated dgain the reinforce thread
will beagain lifted into frictional contaet w th,

tho threads supplied by the hobbins 6 anu 7.
i'he cross-piece 5 is provided with a friction-
aisk 15, a teusion-wrod 16, controlled by a
spring 17, a bushing 18, to receive the yarn
irom the Debbing 6 and 7, and & bushing 19,
1o receive the reinforce thread from the bob-
bin 20, all .of the sald parts Deing of well
Enown construciion and operation, but it may
be said that the spring 17 actson the rod 16,

which is furnished with an eye through which

the varng from the bobbina § and ¥ pass, to

take up avy slack yarn Guring the knitting

516,792
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ping-spring %’ before mentioned, is secured
ab its lower end to thesald slide 3, and moves

The trip-

79

uap and down therewith in co-acting with the

outer end of the pulting-up lever Y, already

mentioned. Thesaid slideis provided with a.
long tapering lower end, (I'igs. 1, 8,and 9) bent

forward to extend through a vertical slon-

gated opening 21, formed in the machine

standard IR, its projeciing forward end engag-
ing with the outer end of a horizontal slide-le-
{Iig. 1,) having its inner end adapt-
ed to be engaged by a lug 24, formed upon

the exposed face of the primary pattern-
| wheel 25, (Fig. 10.) , . |
the lower end of the slide 3, and to the rear

A spring 26, attached to

of the machine standard 11, restores the slide
to its normally depressed position aiter its
elevation by the slide lever 22. 'The said le.

75

8:}-,

ver 22 is hung-upon a horizontal serew stud

Oy

23, projecting from a bracket 22%, bolted to
the frontof the machine standard R, and also
carrying a horizontal stop - pin 23%, which

holds the outer end of the lever up in en-

gagement with the lower end of the slide 3,

as shown by Fig, 1. =~ .. -
“The puiting-up and putting-down cam V,

the putting-up lever Y, and the slide 3,which

cuts in and cuts out the reinforee thread, o

to spealt, are all timed and controlied in their
-operation by means 6f the primary-and sec-

ondary pattern-wheels 25 and! 27 (¥igs:'1, 2,
3, 5, 6, and 9) which are mounted with a nar-

" url

row space betwesn them, on & horizantal stud
28, whieh is carried by the same bracket 29, .
that forins bearings for the rogk-shatft 30,the -
said bracket being secured to the front of
the machine-standard R,'at a point thereon

bensath the bracket (', before mentioned.
T'he said pattern-wheels will, of course, be

constructed with particnlar reference to the

88 -
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work to be done by the machine, as they de- -

termine the produet thercof, and will be

'Im

changed or modified when it is- desired to .

changethe game.

are controlled by the pattern-wheels, may be

varied, and I do not limit myself to the de-

vices shown, aithough they afford simple and

effective means for doing the work in ques-

tion. The paitern-wheels havetheadditional

office of controlling the stopping of the ma-
chine when a stocking has been completed,
and of automatically starting and stopping

e dial in the oscillating movement whieh it
has during the rormation of the heel and toe.
before proceeding to describe in detail the
devicesby whichthe pattern-wheelsarecaused
to confrol the deseribed features of the ma-
chine, it will be well to note that they are

The particular mechanism
by moeansof which thesaid cam-leverand slide

120

1.15

123

operated by means of a pawl 31 (Fig. 2°) at-

tached ab 1ts tnner end to an eccentric strap.

32 (Fig.10) embracing an eccentric 33, mount-
ed on the driven shaft O’ The said

130
pawl is
provided at its outer end with a finger 34,

whbich c¢o-operates with the shallow notches

38, the intermediato or medium notches 36,



The notches 37, before
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desirable, however,

cated adjacent to the deep notehes 37, -
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and the deep notehes 37, of the secondary pat- |

tern wheel 27, which is moved through  the
distance represented by one tooth by every
iwovement of the pawl. The notches 35 of
the said pattern wheal are, however, so shal-
iow that they do not permit the main edge
34 of the pawl to drop into the notches 259
(Fig. 10), of the primary pattern wheel 25.
mentioned of the sec-

- ondary pattern-wheel, are deep enough to per-

mit the pawl tofall inward su ficiently for the
engagement of tts main surface o4® with any
of the notches 25* of the primary paltern-
wheel, which wil} thercfore bhe actuated with
the secondary pattern wheel every time one
of the deep notchies 37 of (he tatter is brought
under the pawl. Each noteh of the second-
ary pattern-wheel, of whatever depth, repre-
sents & single course of knitting, except when
the machine is turning the heel and forming
the toe, when each notel Crepresents  {wo
coursesof knitting for thesaid wheel is m oved
through the distance represented by one noteh

every time the needle-dial makes a complete

revolution and knitsone course of stitches, in

straight knitting, while on the otherhand, the
wheel is moved only th rough the distance rep-

resented by one noteh for a movement of the

dial forward and back in heel and toe knit-

ting, both of 1the said movements of the‘dial
forming a course of stitches.
notehes, 37,1t will he noticed, are arranged at
equal intervals apart, and virtually divide the
wheel 27 up into blocks, each of an equal
number of notches, which, in the machine

shown,are of nine notcheseach,butthat num-

ber may of course be variod according to the

character of the work to be done. Under

the.arrangement shown, the primary pattern-
wheel 25 woulil be actuated - for
the pattern, only between intervals of nine
courses of straight knitting, or ciehteen
courses of heel or toe knitting. It iy often

1 order to make the
stocking of the right form, to move the pat-
tern-wheel oftener than this, and to provide
forthat requirement, I furnish the secondary

pattern-wheel with the medium or intermedi-

ate notches 30, which in every case -are lo-
| These
Imtermediate notches, however, are not deep
enough to allow the pawl to fall inward. sufl.

clently far to engage its main edge 849, with

the notehes 25 of  the primary wheel, unless
the teeth bétween same are built up, so o
speak by little hloeks 39 (IFig. 10) which are
scrowed to the teeth of the primary pattern-
wheel, whereby some 6f the notches thereof

are made virteally deeper than others. These

little blocks may obviously be shifted around
as desired. Now when the pawl drops into
one of the intermediate notches 36 i1 the sec-
ondary pattern-whoel 27, the said noteh De-
ing at that vime in alienment with a built up
noteh of the primary pattern-wheel 25, then

both of the-wheels will be moved together, !

whereby the primary pattern-wheel is given

thereof

The said deep

changing | fore heen deseribed,

of the primary pattern-wheel.

an additional movement. It will o noted
that this additicnai mogement of the primary

pattern-wheel munst always im mediately pre-

cede its regular and uniform movemant, be-

“cause the intermediate notehes 36 of the sec-
~ondary pattern-wheel are in eVery case 1o-
yeated dirveetly in front of the deep notches
By the provision of the sgcondary ¢
notenes

L
&

pattern-wheel with the intermediate
30, and the use of blocks 39 fop building up
some teeth of the primary pattern-wheel, 1
am enabled to modify the operation of the
primary pattern-wheel as the particalarwork

to be done may requive. The pawl 51 is also

provided witlt a vertieally adjustable fingar
10, (Fig. 2*) made somewhat longor thwn its
linger 84, and arvanged to ¢o-o perate with the
auxiliary tooth
wheel, The said auxiliary tooth 41 (Vigs, ©,
10 and 10*) projects at its outer end, whieh is
bent ab a right angle
through a segmental slot 42, formed in the
primary pattern-wieel 23, its inner end be-

ing extended nearly to the center of {ie sald
swheel, and hung on a horizontal serew-stpd
E0. A bowed spring 44, passed between the
the tooth and the said wheei,
frictionally holds it against displacemont,

itiner end of

The outer end of tho said tooth, which is

engaged by the adjustable finger 40 of the

pawl, is econstructed with & smatl Ing

which is also engaged by
wnereby the auxiliarvy tooth ig

4.5,

drawn for-

ward out of the wav, so that it will not be in
| . VY, . ,

position to co-operate with the said finger of
the pawl the next time tho pawi is operated.
The said tpoth is restored again into its op-
eralive position by ils engagement with the
inner end of the lever 22, which, as has be-
| 15 operated by the Ing
24 of the patterniwheel to control the slide &,

which in turn coutrols the operation of the

putting-upleverand the intrednetion and ent-
ting off of the reinforce thread.

-

ing under the adjustable inger 40 of the on-

orating pawl 31, prevents the same from drop-
ping inward favenouzh to operaisthe second-
ary pattern-wheel 27, after which the tooth is
retired by the said pawl, and restored io its

operative position again, after it has passed be-
yond the range of the bawl, which it provents

fromoperatingonlyonce durin gtherevolution

Hiary tooth 41, is emplo yed toaveid the forma-
tion in the heel of small epenings at points

L

f]

41 of the primary pattern-

Xt owill be
understocd that the auxiliary tooth, by com-

Thesaid anx-
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to 1ts main-portion,

I
L3

o
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the saia finger,
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therein where the rexularor f uil courses of the -

knitting end, and begin again, or in olher

words, where the narrowing for the heel he-

rzg

giosand the widening thevefor ends. Iavoid .
forming an opening at the noints doseribed,

by an arrangement under which all the pee-

- dles used in kuitting the first enures of the
‘heel are not used in iknitting the last coarse

thereof. If the first and last courses of the
heel were knitted by the same needlss. the

stitches formed by the outer or end needles
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- not return to the needles which knitted the.
first and second of the narrowing courses, for

“otherwise tliers would have been two more

widening courses, namely, thirty-soven and |

thirty-eight. - o

~ As herein shown, the devices-{Iigs. 2, 3, 5,

50
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28

- ig finished by the needles next to them. The

‘30

g

would come opposite each other,and theopen- | lower end on

ings or holes before referred to would result.
I avoid finishing the heel proper with the nee-

dles by which it was beguan, by meaus of the
anxiliary tooth 41 which by co-operating with

the adjustable tooth 40, of the operating pawl,
prevents the same from falling into a noteh

of the secondary pattern-wheel, whiech is thus

temporarily eut out -of operation, and misses
one movement, and as in the heel and toe

work one movement of the secondary pattern-

wheel represents two courses of stitches, it

will be apparent that when the primary pat- |
tern-wheel gains one notch upon the second-

ary pattern-wheel, the machine will knit two

- more colrses of stitches than it otherwise
- weuld; bifore the pattern is ehanged by tho |

-

action of the primary pattern-wheel. These

{wo extra courses of stitehes beloug to the

narrowing courses of stitehes in the heel.

These two extra courses are, however, leftout
of the widening courses of tho heel, 8o that
the machine does not, in completing the heel,
 go back, 80 to speak, apd finish the same ou
the needles whieh knitted its first two conrses,

but stops just short of the said needles, and

two courses of stitches knitted by the needles
which began the heel, will:not therefore be
duplicated, in finishing the heel, by the saine

. needles, for if so then there would be four
- .stitches opposite each other, uniting to form
- the lioles referred to, but by failing to use the;

ncedles whieh began the heel, in finishing Tt?
the points of those holes will be cecupied only
by two stitches, which do not leave enough of

an openipg fo amount to a defect. Inallthe

Tl

other coursas of the heel, four Stitches are
formed opposite each other, without however
making any holes, inasmuch as the yarn is
drawn across themina manner o close them.

. ’ 1 S : |
The varn is not, however, drawn across the

needles which form the first two courses of
the heel, and hence the opening ordinarily
formed ‘is avoided by my invention. This
point wmay be better understood by illustra-

tration. - Suppose, for instance, that there

are thirty-gight narrowing courses in the heel,
the thirty-seventh and thirty-eighth courses

thereof being added to the rumber by meaus
of the auxiliavy tooth which causes the sce-

- ondary pattern-wheel to skip one movement,

If thero were thirty-eight narrowing courses

in the heel, there would be only thirty-six
widening courses. It will be seen from this

that in finishing the heel, the machine diil

6, and 7) employed to impart vertical and lat-
eral movement to the individual putting up
and puiting-down cam V from the pattern
wheels, consists of a horizontal cam-plate 46,
a vertieally arranged lever 47, hung at ifg

" 3

|

face 544, located between the same, ali

iy
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the dial-plate F.

putting-down cam V, mounted in its inner

MW%

a horizontal stud 47%, and a hori-
zontal link or bar 48, which pivotally connect
the apper end of the said lever with the rear
and of the said plate. The said cam-plats lias
bearing upon a horizontal table 49, which 1s se-

cured to twooutwardly projecting brackets 50,
‘made integral with the hanger I/, which de-

|
l

nends from the arm ortableJ’, off-setting from
. - The inner edge of the cam-
plate 46 is constructed with a downwardly pro-
jecting rib or flange 51, which enters a narrow
onide-way 52, formed Letween the inner adgo

of thotable 49, and the outer face of the hanger:

1”7, whereby the cam-plateish eldin place and
enided in its reciprocations. 7The. said eam-
niate is construeted with an irrecular longi-
tudinal slot. 53, (Ifig. 6) having inclined or
eam surfaces 54 and 55, and a straight sur-
of thp
said surfaces being pitched- and arranged
with particular reference to the degree and
timing of the vreciprocal movement to bo -
parted to the chambered carriage X', which
carries the universal putting-up and putting-
down eam V. The rear end of the sald car-
riave is furnished with an operating-fingor 30,
which extends déwnward into the sald can-

slol 53, and also projects slightly into an ob=

long rectangular clearance oponing 57, fo rmed
in the table 49, whereby the said inelinod

70
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surfaces 54 and 55 of the slot. 53, acting on

the said finger 56, operate to move the cor-
riage X’ inward against the tension of aspring

58, connected with its inner end, and attached

to the oulier edge of the cam-box J% and ex-
erting a cofistant effort fo.move the ecarriage,

ICJG‘

o - P. . . - -
whereby the said finger is kopt in engage-

ment. with the outer wall mf;: the-opening 54,
including thé said cam and straight surfaces
54 and 55 and-54%. 'Thd said cam-plate is
also provided with 4 ‘eam-block 59, having
cam faces 60 and 61, which are engaged Dy
an operating-pin 62, depending from the ex-

treme outor end of the pivotal cam-bar W'

located within the ebamber X, of the carriage
/. and having the universal putting-up amd

end, whereby the eo-operation ol the faces 60

','.mld 61 of the block 59, with Lhe lower end of

the operating-pin 02, causes the cam-bar W/
to swing on its pivot o, and its forward endd,

“and henee the cam V, to be lifted, this oc-

curring at the samce time that thoe cam is
moved forward and back, by the recrproca-
tion of the carriage, as befors described. A

spiral spring 03, connecting the up per end of

thie levor 47, with the frame of lhe minchine,

keeps the operating-finger 64, of the said le-

ver in its position between the edges of the

primary and secondary pattern-wheels, the

former being furnished with two flanges or

Tibs 65, 66, (Iig, 10%) with which the -said

finger normally engages. At such time. the
X Y 242 .

cam-plate 46 is retired, and inoperative, be-
ing brought into operation by the drepmng

of the said finger into the openings 67 and
63, formed befween th@_ adjacent ends of the

110
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said ribs, the said Openihgs being thereto pre-

- Sented to the finger by the rotation of the

tually an extension of one end
the other an extension of the opposite end of
the other rib. Each of these blocks has its

IO

I5

- other time,

primary pattern-wheel.

The ribs 66 are ex-
tended into the openings 67 and 63 Dy means

of segmental blocks 69, (Fig.
located opposite each other,

outer end cut away below thelevel of the ribs

to form a long step 70, and a shoulder 7 1,the

sald step and shoulder of each of the blocks
69, co-operating with the finger G4 of the le-
ver 47in producing the particular movements
of the cam-plate 46 aswill be described at an-

1'he means by which the opération of the

putting-up lever Yis controlled from the pat-

20
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than to mention-that they

tern wheels, have already been describead,
and will not receive further attention more
14 comprise the lug
24, formed’ on the face of the primary pat-
tern-wheel 25, the horizontal tever 22, and the
vertical slide 3, and the spring 26 thereof.
Ior the function of the pattern-wheels in
stopping the rotary
dial and causingit to oscillate,
ping its oscillating movement
to rotate again, and for

and causing it
changing the speed

of the machine from fast to glow and from

slow to fast according as it is being run on
straight work or on heel and tos work, the
primary pattern-wheel is _
exposed face with four lugs 2,73, 74 and 75
(Fig.10) arranged quartering with each cther,
and varied in character to produce the re-

~quired action of the machine in the respects

described. Of these fugs 73 and 75 co-oper-
ate with the upper end of the belt-shifting
lever 25* before described, whereby they

cause the speedof the machine to be changed

as required. The lugs 72 and 74 are, in the

rotation of tte pattern-wheels, engaged by a

30

55
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finger 76 projecting outward from a horizon-

tal lifting lever 77, (Figs. 8,6, and 8) hung for
movement in a vertical plareon a serow-stad
78, mountedin & horizontally adjustable bear-

1ng 79, attached by a bolt 89 to the rear arm

29% of the bracket 29 (Fig,11®) which is bolt-
ed to the front. of the standard R, the said
arm -being constructed with  an open slot 81,
In which the said-stud 80 1$-moevable. The
said lifting-lever 77 is pravided at its ex-
treme forward end with an inwar{Ey project-
ing lifting-arm 82 (Fig. 6) which enters a
transverse notch 83, formed to receive it in
the rear face of the lower end of the sleave
54 of the shifting-lever 85, which swings.in a
horizontal plane on a long vertical stnd 8¢,
adjustably mounted in an open slot 87, (Fig.
11*) formed in

- bracket 29. The rear end of the shifting le-

65,

ver 1s provided with a depending pin 88 (Fig.
6) which plays in an elongated slot 39, formed

in the rear end of a coupling-head J0, which

18 mounted upoun the adjacent end of the lon-

gitudinally movable shifting-rod 30, which at

10%) which are
one being vir-
ot one rib, and

movenient of the needle-
and then stop-

provided upon. its

the forward arm 29" of the

| its opposite end carries

e - e gy

99 ¢ The uG or
ling-head 90, is constructed to ,
or edge 93, (I'igs. 6 and 8) which enters 2

02

the transition from rotary

the belt-shippers 91
and 92 (Fig. 1) by which the oppositely ran-
ning driven belts are shifted u pon the pulleys
The forward end of

transverse slct 94, forimed in an eulargement
95 of the lower end of the vertical stud 86, on
which the said
ter, the said coupling-hesd being thus stead-
ted in its lateral reciprocaiions. The said
shifting-lever 85 is provided upen its forward
end with an upwardly projecting lug 96, (Fig.
5) which is engaged by a cam 97,
the driven-shaft O/, between the ecesniric 33
of the operating-pawl 31, and the gear wheel
The said cam 97 is constricted to engaro
with the opposite Faces of the stud 30, 80 as
to swing the lever 85 back and forth in a hori-
zontal plane, whereby the belt-shifting rod 50,
will be eorrespondingly moved
tton with the shifting-lever through the pin
38, and coupling-head 90. The sajid cam has
two flanges located about opnosite each other

and corresponding to each other oxcept in-

R,

70

the said coup-
torm a flat leaf

75

shifting-lever swings as 3 cen- |

8o

seeured to -

ol
L;:

by its connec-

J0

their arrangement, which is reversad,the faces -

of the said flanges being alternately engaged

with the stud 96 of the laver 85 which is thus
swiing back and forth. The shifting-lover
wiil not, however, be actuated as daescribed,
6XCopt when it is vertically supported in PO-
sition for its lug 96 to be engaged by the cam

47, and it will not be supported in sueh posi-

tion oxcept when the log 76 of the Lifting-le-
ver 77 is-engaged with ono of the lifting-lugs
72, or 74 carried upon the exposed face of
the primary pattern-wheel 25.  As soon as
any oune of the said lifting lugs passes peyond

the lug 76, the shifting-lever 85 and the Hft-

ing-lever 77 will drop by gravity into their
retired positions, o that the eam 97 rotates
without effoct, but whon the leveris iifted and
oscillated as described, the belt-shifting rod
50, will shift the oppositely running driven

.belts on the pulleys ¢ ¢’ and 22, 50 as to con-

e 14

stantly reverse the rotation of the driven -
shatt O, and thus cause the oscillation of the

needle-dial. Asg the lifting-lugs on the pri-
mary patiern-whesl operate thé lifting-lover,
and hence the.'shiftiug-lwer-automﬁtieally:
tooscillatine move.-
ment in the dial, and vice-versa, is accom-
plished without interference with the ma.
chine on the part of the attendant., The au~
tomatie stopping of the machine when the

129

stocking has been completed, is also affected

through the pattern-wheels by Lhe provision
of the primary pattorn-wheel with an in-
wardly projecting stop-pin 98, (Higs. 1,8, and

10) whieh engages with the lower end of &

}os
B
it

stop-lever 99, hung on a horizontal bhoit 100,

mounted in the lower end of the hanger P’
A spring 101, {Figs. 1 and &) aitached at its
upper end to a block 102, carried by the said
bolt 100, engages at its iowsr ard with the

grado movement thereof, withoutinterfering

130

- primary pattern-wheel, and prevents a reiro- -
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- with its regular forward movement. The up- | swung over the center of the needle-dial, the

per end of the said lever is bent at about a
‘right angle to if, to form a stop-linger 103,
(Fig. 10) which normally passes nder a lateh
104, (Fig. 1,) extending at a right angle to it,
and hung on aserew-stud 105, from the hanger

P, which depends directly from the dial bed.
-7 The sald lateh 18 provided toward its outer

 onterendof thebar 108, exerts a.constanteffort

20

- end with a lng 106, which is enraged by the
RS ¥+

L

‘ginier-end of a box 107, the same being ar-
S Tratiged toslide back and forth on a herizontal |
. ":_}'Qf;E}}%ﬁéifi__f?;[f[i%‘,;_";?:,}m opposite ends of which aro {as-
“tened to the sald hangers P and P, A lock-

spring 1il, astnohed to thesaid box, and tothe

to pull the box cutward, and engage theouter

‘end of the said box with the inner edge of the

hanger P/. 'This movement of the box, and

‘henece the arm 109, is suifiicient -t0 move the

~ ghifting-bar 85, and hence the belt-shifting-

L35
N
iLFE

“vod 80, so as to bring both of the driven belts

onto the loose pulleys g and ¢’ thus stopping

‘the machine. It will therefore be ciear that

Cif it is at any time desired to stop the ma-
- ¢hine, that can be done by lifting the outer
end of the lateh 104, when thespring 111, wiil

'3(;,

4@

- Wig, 1 of the drawings, and will be instantly
thrown into position forstopping thenaclhuine
by manually il ting theouterendof thelateh.

J-:;:h '
£Ers
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‘act to operate the lever 85, in shifting the

bhelty onto the loose pulleys. Thesame thing

yesults when the lateh is lifted through the
mediam of the stop-pin 48 on the primary pat-
tern-wheel, Thelugs72,and 74on thesaid pat-
torn-wheel are arranged so that they will re-
lease the lifting and shifting levers in position

for the latter to drop into the noteh 110 of the
loeking-arm 109, when the same 1s in its re-
tired position. When therefore, them achine
is kaitting straight ahead, the shifting-lever

will be heid in place by the said locking-arm

109, in the position in which if 1s shown by

It is automatically lifted oui of itssaid notch
and operated for shiiting the beltsfor revers-

ing the dial for heel and toe work, by means

of thesaid lugson the primary pattern-wheel,
and the lifting lever, being always dropped,

at the conelusion of sach work, 1nio its nor-.

mal position in the notch of the jocking arm.

1t will be observed that while the second-
ary pattern-wheel hasa uniforminterm ittent
movement, the primary paitern-wheel has a
variable intermittent movement, by which is
meant an intermittent movement the inter-
vals of which are varied according to the pat-
torn of the stocking, and in conformity with

the partienlar part thereof being knitted.

[iaving new described the construction of
my improved machine in detail, I will pro-
oced to set forth the mode of its operation.

A cuff or top knitted in a separate machine;

having been put on to the fransier, which for
that purpose is swung to one side, the same,

with the cuff or top depending from i6, 18 |

“ing-arm 109, depending {rom the said box, .
hasg a noteh 110, adapted to receive ithe for-
“ward end of the shifting-lever 85. A spiral

1

| inte its operating position, and the yarn

varn-feed having been previously moved into
its retired positionin which it stands uprigat.
The two raise-cams J, J' are now retived by
pulling out the raise-cam slide, after which

cams. - All the needles in.the dial being now

is unlocked, and the transfer allowed to sel-
tle down to a point just below the inner ends
of the needles, Theraise-camsarenow movedl
Ly the raise-cam slide into an intermediate
position; whieh will put the tfeedles up sufli-
ciently to cause them toenter thelittle chutes
of ‘he transfer, and take up the stitches ot
the euff or top, for which purpose the dinl 18
moved through one revolution. The raise-

| cams are now retired again, and the dial ze-

volved enough to. cause the draw-cams to put

it is swung to one side, and there allowed to
‘remain until another stocking 1s 1o be begun,
The raise-cams are now advanced into thetr

knitting positions, the yarn-feed thrown down
 thrown over the needles that are put up by
the raise cams. The machineis then started
mannally by moving the shifting-lever from
right to left, until the 1ateh has locked the
box carrying the locking-arm .in its normal
position.  The machine now riaus ah d knits

the leg of the stocking, thedial being rotated.

nies what I call 1ts normal position in which
it stands ab the limitof its inward movement,
and out of the way, having then only an 111~
cidental guard funetion Lo prevent any nee-

| dles from /being put up too far. After the.

' jast conrse of stitches in the leg of the stoek-
ing has been finished, the lug 24 of the pri-
mary pattorn-wheel, operates the slide-lever
99 in raising the slide 3, whereby the operati-
inu-face %% of the spring 7/, carrvied by ine
' slide, is engaged with the Din i located in
the outer end of the putiing-up lever. The

the putting-up lever is turned on its pivotl so
that its forward-end is depressed until b @~
aages with the upper edy

flange N’ of the ring N carried by the neodie-
dial, which will scon carry the said Aange ond
of the range of the forward end of the pui-
ting-up lever, which wili now be thrown
farther down and upon the face of the dial
by the operating-face = of the spring 4. T'he

| 1ast movement of the putting-up lever brings

the puiting-up cam Y* into the path of the
needles, one half of the whole number of
which are -then put up out of the knitiing
path by the said eam. The inner end of the

| nutting-up lever now rides upon the elevated

step N* formed at one end of the putting-up
flange N’, whorcby the inner el of the sanid

leveris lifted to clearits p ntting-up cam from

the dial is rotated sufficiently to cause the
draw cams U U’ tqg put down -the ueedles
which had been moved up by the said raise-

Daring this time the universal cam YV occu-

said spring being lifted against the said pin,

oe of the putting-op:

SR e e e R e e S
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put down, the spindie or rod of the transfer |

all the needles down, thus permitting the
transfor to be lifted above them, after which.
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- fransverse retaining shoulder 2, formed in the.
spring Z, which thereby maintains the put-

10
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the path of the needles, the outer end of the ] after the cam has cnee been lifted, is sufficient

lever being depressed so as to pass under the

ting-upleverin itsretired position. Theslide

3, now completes its upward movement, and

brings the chute 2-into line with the chute. 8,
whereby the reinforce thread is brought into
contact with the main yarn. In this upward
movement of the slide 3, the spring Z/ clears
the pin 3% which passes under the operating-

face z° of the said spring, throngh the clear- -

ance notch z° (see Iig. 3) therein. At the

same time also, the spring 14, moves the cut-

ting-off arm 9, into its position to make its

operating stroke. Af the same tims also, the
lug 76 of the lifting-lever 77, engages with

the lug 72 of the primary pattern-wheel, and.

lifts the said lever, whieh in turn lifts the
shifting-lever 85 until the finger 96 thereof is
brought 1ntd the range of the main cam 97
on the driven shaft of the machine. After

- this, the said cam operates to shift the said

25

L
N

40

45

5C

6c

lever back and forth, whereby the lever
through the coupling-head, moves the balt-
shifting rod back and forth, so as to shift the
oppositely running driven belts alternately
onto and.from the fixed driven pulley ¢* thus
causing the driven-shaft to be rotated alter-

nately in opposite directions, so as to impart

an oscillating movement to the needle-dial,
instead of the full rotary movement which it
had while it was knitting the leg of the stock-
ing. At the same time the lug 73 of the pri-
mary pattern-wheel engages with the bent
upper end of the belt-shifting-lever 75%, and

‘shifts the fast driving belt from the fixed pul-

ley 8%, onto .the loose pulley s, and the slow

drivisg belt from the loose pulley s/, onto the
fxed pulley s so that the machine will be

driven slower -during the formation of the
heel. At the same time the finger 64 of the
lever 47, is drawn by the spring 63 into one
of the openings 67, located between the adja-

cent ends of the ribs 66, formed on the in-
ner face of the primary pattern-wheel, which

1s at this mwoment rotated by the operating
pawl to present the said opening to the finser
of the lever 47. "When the said finger drops
into the said opening, the lever is drawn for-
ward, whereby the cam-plate 46 is moved on
its bearing-plate 49 tothe extreme limitof its

forward motion. During this forward move-

ment of the cain-plate, the spring 58, attached
to the carriage X', draws the same outward,

first impinging the pin 62 of the cam-bar VW',

against the face. 6l of the bloek 59, the said

f"ll'::::

Mface Leing inclined so that as the plate 1s

moeved forward, thepin will be thrown inward,

and ibe cam-bar W/, turned on its pivot w,

wherép ytheuniversalcam V,atitsf orwardend
will beelevated abovethe butts of {he needles.

- The cam .having been thus elevated, will be

sustained in its elevated position, as the plate
+J continues to move forward, by the impinge-
ment of the pinagainst theface 60 of th a.block
59, under the power of the spring 58, witich.

1|
b
»

-

tosustainitinanelevated position againstthe

force of gravity and its own springz. Mean-
wiiile, after the cam has beenlifted, and while

its pin is -engaged with the face 60, of the

block 59, the carriage. which carries the esm-

bar is being drawn outward by the spring 58,

whereby the cam is also drawn outward over

the butts of the needles. Verysoon after the

cam has thus been drawn outward over the

‘butts of the needles, the pin 62 is disengaged
irom the incline 60, whereby the cam i3 ai-.
‘fowed to drop down into position for putting
the needles np one by one out of the needls

path, the: finger 56 of the carriage bsing at
this time in the réar ead of the cam slot 53,

The auxiliary tooth 41 is now brought under
the adjustable tooth of the operating pawl,

soas to hold the sameout of engagbment with
the secondary pattern-wheel, whieh is {here-
fore caused to skip one movement, whereby
two courses are in effect added to the nar-
rowing courses of the heel, as has been de-
seribed at length before. When the pawl is

Rt
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drawn back aftsr having thus been engaged

with the auxiliary tooth, it catches ento the

little lug 45 thereof, and draws the said tooth
outof theway,so that the next time the pawl
18 moved forward, it will drop down into en-
gagement with tho footh of the secondary
patiern-wneel. Although I have chosen 1o
arrange the auxiliary togth in the machine
herein shown and deseribed so that it will op-

erate very soon after the narrowing of the heel

has been begnun, it i3 apparent that it is imma-

05

Y00

terial at what time during the narrowing of

the heel it operates, for it might just as well

-be arranged to operaie any time before the
narrowing operation is conecluded.

2 1 Itisonl
necossary tnat it shall operate at some {ime
during the marrowing of the heel, s0 as to

cause the secondary pattern-wheel e SKIp

“onetooth. The purpose of this anxiliary tooth

has been 50 fully deseribed elsewhers that it
will not be set forth again. The universal
camt hag now been brought inte position for
idividually putting up the desived number,
in this machine 36, of the remaining half of
the needles which were loft after the other
half of the needles were collestively pub up

by the action of the putting-up cam of the.

puiting-up lever, the needles being put up by
each oscillating movement of the needle-dial,
from the respective ends of the row of nee-

dles left in the kuitting path. The gporation

of the untversal cam in the exercise of this

function is as follows: Supposing the dial is

moving from left to right, then the butts of
the necdies in the knitting path will ‘passon

- the outside of the draw-cam U, and engage

with the face of the forward raise-cam J , DY

‘whieh they will be moved inwar{ and brought
into posttion to enter the inclined run-way o,

of the universal.ecam. Now when the fore-
most needle of the row enters the said run-

ey
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way of the cam, it will be moved up out of
the knitting path, but while the cam is Moy--
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“ing the needle inward, the butt of the Heﬁﬂlﬁ ! operation.
is hifting the eam, so that the needls next

back of tho said fm*anmst needle instead of

entering Lhis said runway v, of the cam, will
strike crunw&‘tl}? under the end thercof, and.

pass under the same without deviation from

~ its path, and as there will alwm% be more

EQ
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widening of the heel.

than one needle under the eain, it will be sus-
tained in the glevated position iﬂt{} which 1%
was lifted by the foremost needle which it
put up, until all of the needles have passed
straight ander it in the path marked v* of
¥ig. 3% of the drawings. Now when the nee-
dle-dial swings back again, the needles will
pass on the ontside of the rear draw-cam U7,
and be moved inward by the rear raise-cam

J’, into vposition for the end necdle at iha'

other end of the row to enter the ranway v’
of the universal cam, whereby the said nee-
dle will be moved iuw..ud of the knitting path,
and the cam raised so as to allow the remain-
ing needles to pass directly under it on the
line v Inthis wav,astheneedle-Gial swings
back and forth, one needie is put up at &

time from the ends of the row of needles in

the needle path, uptil the narrowing of the
heel is completed., The universal cam hav-
ing now performed itsfunetion of putting up
the needles one by one for the operation of
parrowing the hoel, is shifted into position to
puk the said needles down one by one forthe

ment of the cam is effected by Lthe action of the
primary pattern-wheel, which having moved

once sinece thefinger 64 of the lever 47 dropped
into the sald opening 67, now moves agaln
and abuts the segmental block 69, which forms

- one wall of the said opening, against the said

40
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by its inclined faces

finger 64 of the.lever 47,
lever backward, the said ﬁngaf being at this
time lifted out of the opening 67, up outo the
adjacent end of the long step 70 of the block.
In the backward mﬂvement of the lever, the
inclined face 60 of the bloek 59 on the cam-
plate 46, is engaged with the pin 62, of the
mn-hm' YW’ of the universal eam V whnich
is now lifted above the butts of the needle

This ocours just before the finger 56 of the

earriage X’ engages with tje mchne 4 of the
cam-slot 53, the mm(} incline now @p%mtmfr to
move the mrrm;m inward ¥

of its spring 59, w}'am‘aby!- the ecam V, 15 car-
ried over the butts of {le meedles. Thae pin
62 now runs by the block 59, wheréby the eam

¥ is allowed to drop down into its upu..mm
position in line with the row of needles which

have beeh pui up or mm'mj and the finger
56, of the carriage X/, is left in enwaﬂelwnt
with the s Erm“ht pm‘uml 4% of the mm-%lm:
53, which is. hﬁtwepn the inclines 54 mzd 5b
a:imreof “The machibe is now in positiod for

puumﬂ' down. the nee{iilefs one by one for wid .

ening the bhesl. During this operation the
universal cam operates in the same m*unwr
as it did bgfm@, put for the difference that

thistimeitis insideof the needle path, where- | the kHL’;’"
brought into | permiis *I.Emfshiftmnf-lﬁvﬁr 85 to drop dmvn by

U8 ars

i

T'he described move-

50 as to draw the

ygainst the tension

W

]
t

|

¥

| {)per‘atmn
the shoulder 7L of the said hl{mk whereby'

to pull ¢

Dbody of the foot bayond the heel.

Y22

mtppmm
neadle-dial is moving fmm left to right, the

needies that are now p‘ﬁﬁ tp will pass in front
of the forward draw-eam U, and the foremost

needle enfer the runway »? of the universal

fm* instance that Whe

70

cam, whereby the said needle will be thrown
m‘ttw&rd_m to the knitting-path and the cam

lifted, so that all of the remaining needles of

the row may pass straight under. it, on the
line v* of Wig, 8%, Now when the nesdle-dial

75

is returning from right to left, the needles

- that are put up will pﬁ.&aﬂ 1n reverss direction

in front of the rear draw-cam U” the end

needle at the other end of the row entoring

the runway ¢® of the universal eam, which

knitfing path, while the needle lifts the cam

| to let the «:}ther needles pass straight under

it on thesameline v, andsoon.  The needles
that have been patup for the parpose of wid-

ening the heel, are thus put down one by one

by ﬂw— action e:nf“ the universal cam, until all
of them have been put down into iha knitiing
path, except two, for we hiave alreadyseen th&t
by the action of the auxiliary tooth two more
needles were put up abvove the Enitling path
1t narrewing than the maciine wmﬂd nave
otirerwise ¢ LHE{l for, and those two needles
are not put down indwuiumly ig widening.
Duriny thewidening of the hael as deseribed,
the ﬁnﬂ'er 6t of the lwer 17, is moved a.lﬁnn-
the lmw step 70 of the. b]ﬁch 60 which it en-
sneed ‘ﬂ? the beginning of the sald widening
"]"he said ﬁi‘i“ﬁl’ now engages w.:.th

the lever 47 is operated in dmwmﬂ* the cam-

8o

. will ther move the said needle out into the

85

100

plate rearward, engaging the ﬁnmer 56 of the .

carriage X’ mth the inecline 55 of the slot 53,
whereby the cam-bar is thrown farther in-
ward insids of the needls path, and into its

o35

normal position, in whiech it remains during -

thhe knitting of the foot of the stocking.

foree tiwmd, which is cut or jammed off by
Lhe detion of the pin 11, mounted in theslide,
upon the finger 12 of ﬂw cutting-oft arm 9,

The .
heel has now been completed, but two courses
before its completion, the . slide lever 22
dropped off from the lug 24 of the primary
‘pattern-wheel, and thus loft the spring 26 free
town the slide 3 to eut out the rein-

10

115'

wmeh i8 ihms thrown forward over the Lhnt%'

2, and jammed against the entting off block
10. It will be eled,r that the 1‘@1ni01‘ee thread

r20

must be cut off before the heel is entirely -

com pleterj for otherwise, the end of the thread

left in the maechine would be worked into the

slide 8 was drawn down, the f-aprmn- Z7 earried
by it was drawn Dbelow the pin 4° of the put-

- When the

| iww up lever, into position to engage with-

Lhe
time the alide is lifted again, the spring Z’,

snapping over the pin so to ﬁpea‘tle:.
the }mei has been Gﬂmpleted as described the
finve L}{}t the lifting-lever 77, dropsoff from
2 of the primary pat Lem-wheﬁﬂ and

sald pin for operating the lever as the

W hen T

30
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the action of gravity, so that its finger 96 is ! T claim as new, and desire to secure by Letters

cleared from the shif ting-cam 97, When the | Patent, is— -

‘shifting-lever drops, its outer end falls into

‘the noteh 110 of the arm 109, which depends

L%

TG

irom the box 107. Thebelt-shifting lever 75°
of the main driving-belts, now drdps off from
the lug 73 of the primary pattern-wheel, and

8hifts the slow driving-belt from the fixed

palley s* to the lcose pulley s, and shifts the
iast driving-belt from the loose pulley s, onto

tho fizsd pulley 5% causing the machine to be

driven morerapidly, Nowasthe dial starts to
make. inll revolutions again in the beginning
of its first movement, the nesdles which were
putupeollectively by the putting-upléver,and
which are often called the “instep” needles,

are G{ﬂ.l%éti?@ly piat down by the universal
ez, Thus as the dial starts from left to

rignt, the said needles will pass in front of
the ferward draw-cam, and engage with the
rear edgs of thd universal cam, which will
mave them all down into the knitting-path,
ror this time-the seid cam' is so far inward
that it will not be lifted by the needles, which
sirike its inner -edge and not under it. All

- ot the knitting-nsedles being now in the knit-

45

o
Y

A1¥;

ting path, the "dial continues to make full
revolutions, and knits the body of the foot of
the stogking without interruption, the uni-

; versal cam vemaining in its novmal position,

in which ifs only function is t : prevent any
of the needies being thrown oub of place as

‘they are inoved over the raise-cams. The op-

raiions described for forming the heel are

all yeprodoesd in forming the toe, with the

single exceplion that the auxiliary tooth is

|

not again brought into play, for the reason |

that the little holes which it is designed to

aveid in producing the hesl, are practically
?blitarated in finishing the toe of the stock-
ing. No strain comes upon them in the toe
at any rate, and their presence is not particu-
larly objectionable, After the narrowing

and widening courses forming the toe are
knitted, tha machine goes on, and knits sev-
—eral more full courses to form a little extra

material to be used in closing the toe. As
constracted herein, the machine provides for

nine of thege exira courses, bust the number
‘may be varied ag required. Then after these
mne courses are formed, the pin 98 engages
with the stop-lever 99, which is then actuated.

in lifting the latch 104, whereby the box 107
i3 left free to be drawn out by its spring 111,
until the box engages with the hanger P’, af
which time if will have brought the shifting
lover into an intermediate position, in which
t}:r;a ariving belts ranon the loose pulleys g ¢’
withont contact with the pulley ¢4 whereby
{he machine is aulomatically stopped. The
varn feed is now lifted into its retired posi-
tion; tho yarn broken off, and the stocking

run off by turning the dial once around by
hand, A new auff or top is now put onto tha-

tranpier and the operations above deseribed
are repoated, | |

Having fully deseribed my invention, what |

1. In a machine for knitting stockings, a
transter having a radially arranged series of
needle-chutes, each consisting of a narrow
piece of sheet-metal bent into U-form, and
having itsupper edges shaped to form a trans-
verse shoulder, between its ends, and con-
nected with the machine frame with the con-

18

70

75

cave faces of its chutes uppermost, substan-

tially as described. |

2. In a machine for knitling stockings, a
transfer baving a radially arranged series of

| needle-chutes, and a transfer arm supported

by the machine-frame, and movable in a hori-

zontal plane over and away from the needles

of the machine, substantially as described.
9. In a machine for knitting stockings, the

S50

combination with a transferhaving a radially -

arranged series of U-shaped needle-chutes, a
transfer -arm pivotally secured to the ma-
chine-frame so as to swing in a horizontal
plane, and constructed at its outer end with
a vertical sleeve, an operating-rod passing
through the said sleeve, and carrying the said
transfer at its lcweér end, and means for hold-

ing the said rod in its elevated position in the

sleeve, substantially as described.

4. In & machine for knitting stockings, a
transfer having a radially arranged series of
needle-chutes, a transfer-arm pivotally se-

cured to the machine-frame so as to swingin
a horizontal plane, and constructed at its

outer end with a vertical sleeve, an operat-
ing-rod passing through the said sleeve and
carrying the said transfer at its lower end,

and a stop .for limiting the swinging move-

ment of the said arm, substantially as de-
seribed. o . | |

5. In a machine for knifting stockings, a
transier having a radially arranged series of

needle-chutes, a transfer arm pivotally se-

cured to the machine-frame so as toswingin
a horizontal plane, and constructed -at its

outer end with a vertical sleeve, an operat-

ing-rod passing through the said ‘sleeve and

carrying the said fransferatits lowerend,and .

a stop connected with the said arm aud ar-
ranged to engage with a fixed portion of the

machine to limit the swinging moveisend of
the said arm and transfer, substantially as
‘described, and whereby the latter is brought
to a stop over the needles of the machine -

- when th

arm is swung inward. |
6. In a machine for knitting stockings, the
combination with a revoluble needle-dial, and

méans for operating the same, of two draw-

cams supported above the dial which moves
under them, two raise-cains located between
and outside of thesaid draw-cams, and a uni-
versal cam; substantially as described.

7. In a machine for knitting stockings, the

combination wiih a needle-dial having a cen-

go

95

100
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115'
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tral aperture, of movable raise-cams substan- -
tially as described, and whereby by moving _

thie said cams, all of the needles may be put

down so as toleave a free circular opening



[Q

. arranged series of needle-chutes, of

LK

" get forth,and wheredy

30
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48 with a needle-dial, and means for gperating

Go

gperation,

“give it clearance, and means

game, substantially as deseribed.

‘having bevel-teeth located

series of neodles,
~ sams, of & movable annular
65 eated within the cirele whicly the inner ends

- H:uif the ndedles inclose snd.containing an. eye.

) B
b
c‘f :
roaim '
1

within them through which o transfer mnay |
 be passed. |

¢ In o machine for knitting stoekings, the

coutbination with a needle-dial having a cen-
tral aperture, of movable raige-cams, an d an
operating-slide therefor, substantially as seb

forth, whereby by movin

¢ the said slide and |

! .
operating the same, of an

retracting the cams, all of the needles may be
put down 80 a8 Lo leave a fres circular open-
ing within them through which a transfer
may be passed. s

9 Tn % machine for kaitting stockings, the
combination with a transfer having a radially
a needle-
dial, and movable raise-cams, substantially as
by retiring the gaid.

inms o free circular opening is obtained with-

in the needles for the reception of the trans-
- for, the chutes

whereof may thys be passed
below the needles in the dialy and whereby
by retracting the cams afterthe transferring
and putting down the needles, the
cransfer may be lifted directly upward ot of
the dial. e _-

" 10. In aknitting-machine, theo combination

with a revoluble needle-dial, of two draw--
cams, two raise - cams Igecated between the
same and adjacent tothelr outer faces, and &
aniversal cam located between, (he draw-cams
snd inside of the raise-cams, substansially as
described. - T
11. In aknitting-machine, the combination
with a needle-dial and means for operating
the same, of two draw-cams, two raise-cams lo-
cated between thegam
outer faces, and having their inner edges eut
away, and o aniversal cam located above the
raiss-cams, the cuf away portions whereof
for moving the

)

2,
o

respect to the needle-paths, and upward to lift
it over the needle-bulis, substantially as de-
seribed. |

19 Tn a knitting-machine, the combination

the same, of {wo draw cams, two Talse-cams,
o universal cam, and two sinker-cams con-
siructed and arranged to operate alternately
in forming and relieving thestitches, substan-
tially as deseribed. - o
12, In & knitting-machine, the combination
with the needle-dial and means for aperating
the same, of two laterally and vertically ad-
justable sinker - cams grranged under the

needle - dial
upon its lower face,
and constructed with grooves passing above
the said testh to receive theoslakers, substan-
tially as deseribed. - |

14. In a knitting - machine, &

15, In a machine for knitting stockings, the
oombination with a cireular radially arranged
and meansforoperating the
foed pormally lo-

and adjacent to their

d with |

ting-up cam which pals
and means for operatin

gwung over

eans for operating

having an elevated step at one end,

combination with a dial p

}

_____
.
i

through which the yarn pasmﬁ, mbsta;ntima y

as deseribed. | |
16. In a machine for knitting stockings, the.

combination with a needle-dial and means for
movably mounted to one side of the dial to
be swung over
having an oifset
which the yarn passes,

snbstantially as de-
scribed. | : o
| hine for knitting stogkings, the

17, Inamae
combination with aneedls dial and means for
operating the same, of an annunlar yarn-feed
movably moui rad to one side of the dial to be
and lifted above the same, and
Lhaving an o

which the yarn passes, the edge of the saig.
beveled, substan-

faed and its offget being
tially as described. o
18, In amachine for kuitting stockings, the

eombination with adial provided upon its up-
npflange,

mi-cirenlar puiting-
the said dial in roiary
and oseillatory movement, & putting-up lever
oxtended .over the said dial to engage with
hesaid fiange, and furnished with a putting-
upream which puts up the instep
means for operating the said lever,
tialdy as described. -

19. In a machine for
combination with a dial
perface with asem i-ciren

perfacewith ase

substan-

provided uponitsup-
lar putting-up dange
means for
operating the said dial, in rotary and oReils
latory movement, & putting-up lever exteond-
od over the said dial 1o engage with the said
and furnished with & put-
o the sald lever and

holding it in its retired position into which 16

annular yarn-feed

fiset containing an eyesthrough

knitting stockings, the -

np the instep needles,

L

and lifted above the same, and
containing an eye throngh

%0

g0

needles, and -

XO0

1O

is thrown by the said step, substantially ag

described. ) -
- 90, Inamachine for kntiting stockings, 1he
combination with a dial provided upon 18 up-

per face with a semi-cireular putting-up flange.

having an elevaled stepat one end, means for
operating the said dial in rotary and oseil-
latory movement, & pivotal patting up lever
extended over the dial toengage with thesaid
flange and the step thereaf, and furnished
with a putting-up cam which puts up the in-
‘step needles, a ‘pattern-wheel, and operating
connections between the said wheel and lever,
<nbstantially as deseribed. L |

a1. In a machine for knitting stockings, the
upper face with a ‘semi-circular putting-up
flange having an olevated step at one end,
‘means for operating the said dial in rotary
ond oacillatory movement, a pivotal puiting-
up lever extended over the dial to engage
with the said flange and the step thereof,and
furnished with a putting-up cam which puts

up the instep needles, a spring, shaped to co-

f

operate with the outer end of the sald lever
' to yock

it on its pivoly s movable tripping

o o ; :E'E: e A ek
g e g e

50

120

rovided upon its.
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spring also adapted to co-operate with the.
sald lever, & pattern- wheel, and operating
conneciions between the said wheel and the

movable tripping spring, s Jlb%iﬂ“i’[l&lh" as de--

seribed. |

22. Ina machine for ]-Huttuw &Loekmga the
| mmbmauou with a dial provided apon its

upper face with a semi-circular putting: tp

flange hwmn‘ an elevated step at one end,
1o wmeans for operating the said dial in rotary
and oscillatory movement, a pivotal putting-
up lever extended over the dial to engage
with the said flange and the step thereof, and
furnished with a putting. up cam which mlt.a

L

15 up the instep needies, a spring having its up- |
‘movement, substantially as described.

per end shaped to form an apﬂmtmw face
which rocks the lever to threw its inner end
down upon the said fiaunge, and a retaining
shoulder which normally holds the lever, with
zo 18 inner end elevated, a movable mppmp"
spring constructed to eugage w_ith the said ie-
ver and disengage it from ths said shoulder
topermit the said face to act, a pattern-wheel,
and connestions between the said wheel and
25 tripping-spring, wheroby tlie same is caused
to act, subs antwll y a8 described. .'
23. In a machine for kunitiing stoekings, ihe
combination with s dial pmvidcd upon its
-~ upper face with a semi-cireular putting-up
go. flange having an elovated step at one end,
means for @pera,hnr* the said dial in rotary
anil oscillatory movement, a pweta,l putting

up Jever exteuded over the dial 10 engage-

- with the said flange and the step thereof, and
35 furnished with a putt ing-up cam whiech puts
up the instep needles, an Gp*hf*ﬂtmw spring
and .2 movabls tr*npm -Sprivg for the said

~ lever, a vertically movableslide carrying the
tr!ppmu&j_mn moans confrolied vy thesaid !

46 slide for mttmc* in and cutting out a-rein-
force thread, a pa'i:tem -wheel, and operating
connactions ; Je:tx ‘een the said slide and Whee
substantialiy as described.

24, Ina knitting-maechine, the combination

45 with the pa.ttem mecnanism thereof, of a
verfically movable slide, operating conneg
tions beiween the sald mechanism and sllde,
‘@& chute carried by the siids for cutting in or
feeding areinfores thread, & pivotal GHBUBE{'-

50 off arm arranged feswing over the said chute,

& eutﬁmg -0i bioclf with whwh the said arm

- engages to sever the thread, and a vonneection

between the said arm and stide, the down-

ward movemen! whereof eauses the arm to

55 be thrown against tho said 1310(,15., subsnm-
-tml; ¥ as dﬂﬁﬁ“ibwd |
20, In a machine fOI‘Li’llLtlﬂt"f::[l)thill”f‘: the
combination with a primary and a. newuda:w'
pattern-wheel, mrreup{)m’mw to each otherin
- 6o size, but diffsrentiated in the depth of their
‘notehes and the former having movable
- blocks which are disposed upon its edge in
agecrdance with the pattern, of a pw*l ar-
vanged 10 ¢o-operate with thie notchesof both

516,722 o . 15

! being variable and inter mittent, qubst&n- |
tmll}? as deseribed.

26, In a machine for knitting btockmws the
combination with a primary and a qeeondar}
| pattern-wheel corresponding in size, but dif- 7
- ferentiated in the depth of their notches, the
latter. having 'shallow, medium, and deep
notches, and the former uniform. notches
which are Vlrtuallv teepened by blocks ap-
plied to the wheel in eonformity with the 75
movement which it is desired to impart toit;
of a pawl to coioperate with the notches of
both wheels, whereby the primary wheel has
a variable mtermlttent movement, while the
secondary wheel has a constant intermittent 8o

27. In & kn*tting machine, the combination
with a primary and a secondary pattern-
wheél corresponding in size, but differen-
‘tiated in the depth of their notches, of an 3j
auxiliary tooth coiabined with the primary
pattern-wheel; and an operating pawladapt-
ed to co,-epemte vs:lth the nofches of the said
wheels and the said auxiliary tooth which
causes the-secondary pattern-wheel to skip go

1.one movement, substantially as described..

28. In a machine for knitting stockings, the
combination with a cireular series of néedles,
and means for operating the -same, of 5 put-
ting-up and putting-down cam, having a sub- g5
stantially diamond-shaped operaling face,
and means for moving the said cam radially
and upwardly with respeet to the sald nee-
dles, substantially as described. : | |

29, In a machine for knitting stﬂckmﬂs, the roc
eombf ation with a cireular series of needles,
of two draw cams, two raise:-cams located be-
tween the same, & universal putiing up and
putting-down cam located above the raise- .
cams, and means for moving the said univer- .105
sal cam radially and upwardly with respect
to the needles, substantially as described.

30. In a machine for knittingstockings, the
combination with a needle-dialand means for
operating the same in rotary and osecillatory rio-
movement, of two draw-cams and {wo raise-
cams located between the same, a universal
cam located above the raise-cams extending
over.the edge of the said dial in the path of
the butts of the needles carried thereby,and rig
constructed to have putting up and putting-
down funetions, pattern -mechamsm and op-
erabing connections between the said cam and
meeh‘mism whereby the cam is jumped over
the butts of the needles and- moved acrosgthe 120

| jpath thereof, substantially as described.

. Ina ma,elune for knitting stockings, the
GOmblIchtIOIl with a needle-dial and means for
operating the same in rotary and oscillatory
movement, two draw-cams,two raise-cams lo- 125
cated botween the same, a putting-up. and
' putting-down ehm located above the raise-
cams, extending over the dials in the paths
of the needles thereﬂf and having a substan-

65 wheels, {he actuoation of thea primary wheel ! tmlly dzamand-shaped ﬂpem‘bmmf&ee, t}w- I30

\.
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- otal cam-bar hung by its outer end and car- |  In testimony whereof I have signed this
rying the said cam at its inner end, a recip- | specification in the presence of two subserib- 10
‘rocal earriage in which the said bar is mount- | ing witnesses, o . T

&G, pattern wephanism, and connections be- 1 yogir A DARLING HEMPHILL.

4 tween the said mechanism and bar and car- S
rigge, whereby the cam is moved acress the Wilnosses:

- paths of the needles and jumped over the | FRED C. ILARLE,
butts thereof, substentially as described. 2l HEO. D SEYMOUR.
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