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shown in said figure.

EUGENE VERMILYEA, OF WATERFORD, NEW YORK, ASSIGNOR OF TWO-
- THIRDS TO SETH T. HARSHAW, OF LANSINGBURG, AND CAMPBELL
& CLUTE,-OF CONOES, NEW YORK. . . -.

'ROTARY KNITTING-MACHINE.

SPECIFICATION'erining; part of Letters Pla,t"ent No. 5’73,063._.:"da"it;|e91 D_ecémbéf 15, 1896.
| ~ Application filed June 21,1895, Serial No. 563,601, (No model.)

To all wivony it meiy concer:

tion.

My invention relates toimprovementsin ro-
tary knitting-machines for producing ribbed

goods by the combined action of vertical
spring-needles and dial spring-needles, it be-

ing the object and purpose of my in vention to
make such a combined arrangement of these
needles as will by their operation produce a

closely-knit web which will be more elastic
laterally than longitudinally, from having

shorterstitchesthan can be produced by lateh-.

needles when employed to make similar kinds
of goods. - |

Accompanying this specification to form a -
part of 1t there are seven plates of drawings,
containing fifteen figures, illustrating my in--
vention, with the same designation of parts:

by letter reference used in all of them.
Of the illustrations, Figure 1 is a side ele-

‘vation of a rotary knitting-machine contain-
ing my invention and improvements:

Ifig. 2
Is a top view of the machine shown at Iig. 1

‘with a part of the yoke broken out. Fig. 3 is

a diametrical section taken through the table

or bed, the vertical-needle cylinder, the cam-.

ring which operates the vertical needles, the

pattern-ring, and with the rest of the parts.

shown in side elevation. Tig. 4 is a section
taken on the line &’ «' of Fig. 3.

underside of the bed, showing the gears which

operate the needle-cylinder and dial. TFig. 7

18 a perspective of one of the casting-off plates

45

shown. as detached. Fig. 8 is a perspective

of the dial-needle presser shown as detached,

and also that part of the yoke with which it
connects illustrated as broken out. Iig. 9 is

a side elevation of the dial-needle-presser leg,
‘with the horizontal rod to which it attaches
adjustably shown.in cross-section. Fig. 10is

_ - a side elevation of a slotted bracket projected
_bBeitknown that I, EUGENE VERMILYEA, of .|
the village of Waterford, county of Saratoga,
State of New York, have invented new and
‘usetul Improvementsin Rotary Knitting-Ma-
chines, of which the following is a specifica-

1s made to tongue for adjustment at its inner
end. Iig.11isasideelevation of the bracket

tached. Tig. 13 is a perspective of a part of

vertical needles to draw downwardly.

| dial-needles.

therein.

fOllOWS :

“ Fig. 5 1S a ;
vertical central section on a plane indicated:
- by line % 2° of Fig. 1, but through a machine
differing: in some slight details from that

Fig. 6 is a view of the | jected nib »2, and these needles ate.

br—mr

e ——— r—

, , 50
from the side of the yoke, into which bracket
the horizontal rod of the dial-needle presser

projected from the side of the yoke, on which
bracket the horizontal rod of the dial-needle
presser is supported. Fig. 121s a perspective
of the vertical-needle presser shown as de-

55

the cam of the cam-ring which operates the
S T I'ig.
14 shows in a diametrical section a modifica-
tion of my invention in which the dial-wheel
and dial-needles are stationary, as well as the
vertical-needle eylinder and vertical needles,
with the cam-ring operating the vertical nee-
dles revolving, as well as the cam-plate of the
IF1g. 15 is a view of the top of
the dial-wheel of the modification, showing
the recess for the gears, as well as the gears

6o

70

The several parts of the apparatus thus
lllustrated are designated by letter reference
and the function of the parts is described as
~ T'he letters S designate the driving-shaft,
which is provided with a driving-pulley P

and a shipper S2 | - |

LThe letter G’ designates a gear-wheel on
the innér end of thedriving-shaft S, and this
gear-wheel meshes into a geared vack ¢ on

3¢

the vertical-needle eylinder C, by which as
sald shaft is rotated the cylinder C is caused
to turn on the machine-bed B. - This vertical-

needle cylinder C is vertically slotted to re- 85
ceive bearded or spring needles N’, each of
which is provided with an outwardly - pro-

a8 al-r_ |
ranged adapted to be moved upwardly and:
downwardly in the slots made in the cylinder.

raly 1n t ‘90
- The letters R’ designate a stationary cam- |

ring which is arranged on the bed B to en-

circle the vertical-needle eylinder C, and this-

| ring is provided with cams C?, by which, as

the cylinder C revolves, the projecting nibs g5
n* of its needles will engage with the cams on -

the-cam-ring and be by the latter caused to

i rise on-the inclines of said cams C?, as shown
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at Fig. 1, and to descend by having thelr nibs
n® underrun the adjustable plate 25, as shown
at Fig. 1.5.

The letter R° designates a pattern-ring
which 1s arranged upon the bed I outside of
the cam-ring R', and this pattern-ring is pro-
vided with pl‘OJQCthI]S 7 onits upper. Surface
for raisingorloweringthe dial-needle presser,

and upon 1ts side edwe thl‘: pattern-ring is

constructed with gears ¢% which are adapted
to engage with mld to mesh into a pinion

| thrown into and out of eonnectlon with driv-

s

20

30

35

ing mechanism.
The letter D deswnates a rotating dial-
wheel which is cut away on its upper surface

at ?, and it is thereat radially slotted to re-

ceive the bearded or spring .dial-needles N=,
each of which is provided with an npwardly-

projecting nib n?,

The letter K designates a stationary .cam-
plate which is by means of studs L eonneeted

to'the yoke Y, the latterat its ends 4/° y* be-

ing connected to the - stationary cam-ring R'.
The letters %2 designate «cams formed on
the edge of the .cam- ._p]a.te X, by which as the

.i:l'.i-al--wh.e’e”.l D revolves and ;t'he cam-surfaces

i? engage with the nibs of the -dial-needles

the latter are forced outwardly in their slot-

ted seats to hook -onto the yarn, and then
when coming in .contact -

when ‘hooking into the yarn they-codperate
with the Ver'twal needles, as will be hereln-

~after-deseribed.

Theletter B*designates the sinker-bur, by
which yarn as coming from the .spools is by

the sinker-bur Gdll‘l(}d nnder the beards :of
the vertical needles to form stitches when
the needles are raised and inconnection with

the «dial-needles, as will be hereinafter de-
scribed. |

“The letters A designate.a presser whieh is
employed 1o force inwardly 4ihe barbs or

- beards of the vertical needles N’ preparatory

45

50

N |
Y
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to casting off the stitches, and this presser A

i8 shown as.attached to “bhe machine:at Figs

1, 2, and 5 and as {le‘mched therefrom :{LL
I‘lﬂ‘ 12.

The letters A° desrf‘- nate the presser em-
ployed to .close up or force inwardly the

beards or barbs of the dial-needles prepara-
tory'to casting-off the stitches, and:this presser
A*is sleeved at its upper -end:ontoa horizon-

tal rod @?, .and made adjustable thereat by
means. o‘f set-screws o’ at. At its inner.end

‘thisrod a*tengues. intoa bracket. a’, projected
from the y oke Y, and it is therein pivoted or

hinged at a’.

The letter designates a rest for the rod
*, this rest ‘being projected: fr(}m the yoke Y,
and on which rest the rod a? is supported.

The letter [ -designates :a depending leg
which at 1ts upper eud adJ ustably. conneots

with the horvizontal rod .«® at-the-outer end of
the latter beyond the connection .made be-
tween the presser A*and the rod c>
depending leg [* at its lower end is imme-

This

with the cam-sur-
faces %t the needles are-drawn inwardly and

on theupper-end.-of theshaft ¢’

diately overthe projectionsor cams on the pat-
tern-ring R?, (indicated at p.) Wihen either
of the projections p comes in contact with the
Iower end of the leg [ the latter is raised
thereby and the dial-needle presser Is ratsed
from off the needles, so that a double or tuck
stitch is formed, and these projections p are
operated to thus act by the rotation of the
pattern-ring R~

The 1etter nt deswnates a spring connect-
ing at its upper end with the arm «a® and at
its lower end with the base I3, and the func-
tion of this spring is to make the descent of
the presser A° positive.

The letters E designate a ratchet-wheel

‘which is arranged to turn with the shaft ¢°, on
which itis mounted, .and the letter E* desig-
nates a sm*oeket-wheel arranged on and se-
cured to said shaft ¢’ o as to turn with the
latter.

The letter ® designates a pawl-arm which is
provided with -a pwoted pawl 9, adapted to

engage with the teeth:of the ratchet-wheel.
The letter M designates a pattern-chain

that is adapted to make a sprocket engage-

mentwiththe wheel E?and be -carried around
thereon as it is rotated by the ratchet-wheel.

The detters #* designate tappets or projec-
tions arranged.on the: e*{terml‘ face-of the pat-
tern-chain.

The letter ¢ deswnates a vertical shaft
which journals .at .« -and is adapted to be
moved upwardly-and-downwardlyin its jour-
nals, and when moved upwardly to be ~so ac-
tuated .against the foree-of the spring ¢°, en-

clreling S&ld shaft between the bed B and the
spoke- wheel me® arranged thereon.

The letter P? d@bl“llfhteb a pinion arranged
‘I’his pimion
will .engage with and mesh into the perimet-
rical teeth of the pattern-ring R* and actu-
ate the latter to move on Lhe machine-bed

and operate ithe -downwardly-depending leg

[* of the dial-needle presser, .as before de-
scribed.  T'o .actuate the pawl p®, the shaft

¢®.0f the latter is -extended inwardly and has

secured thereon a crank-arm 02 which is pro-
vided with a-cam-roller:0*:on its inner end.
T'he letters I° designate the -downwardly-

extended :studs of the take-up-mechanism
Trame, which studs are supported bythe nee-

dle-cylinder and.revolve in a -circle outside of
the web .

The letter T° designates ‘an arm which is

J 11}1‘036(3136(1 laterally from one of the studs of
| the take-up-mechanism frame, as shown -at
Fig. 1, and as this frame revolves-and its:arm

12 and cam b° come into engagement with:the
roller b*onthe crank-arm b of the pawl-shaft
it operates said crank-arm to rotate the pawl-

75

30

gqele;

I0§

IIO

115

120

125

shaft and thus actuate the pawl to move the

ratchet-wheel -one tooth.

I’he letter I? designates another-arm which
is projected 1a,tera,lly and outwardly from one
of the take- up-frame studs T%, which may be
the same stud that is promded with .arm T%,

as shown at Fm 1, or another of the S&Id.

130
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arm I% and when the

573,068 - . 3

- studs, as shown in Fig. 5, and as the take-up |

frame revolves this arm I® at each revolution
will engage with one of the spokes m! of the

spoke-wheel m? and so as to move it, the
shaft %, and the pinion p° a quarter of a turn.

As thus constructed, when one of.the tap-

pets on the pattern-chain has raised the shaft

¢’ the spoke-wheel will be in line with the
pattern-chain has been
operated so that none of its tappets are in
engagement with the shaft ¢® then by the ac-
tion of the spring ¢’ the shaft and spoke-

wheel are drawn downwardly, so that the arm

L5

20

I* will not engage with the spoke-wheel with

the parts in position as shown at Fig. 1.
- The stationary cam-plate K is constructed
with studs 4® ¢*, by which it is connected to
the stationary yoke Y, and this cam-plate is

made with a hub H® for the passage of the

stud U, on which the dial-wheel revolves.
T'his dial-wheel is niade with a hub H* that

18 downwardly projected from its under sur-
face.  This hub has arranged on and secured
to 1t a gear-wheel G? which meshes into a

gear-wheel G, arranged on a vertical shaft ¢,

having its bearings'in an offset formed on the

- collar C°; which latter is secured to the verti-

3©

- plate.

40

'_5c'3
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~cal stud U, on which the dial-wheel D and its
“hub turn.

T'his vertical shaft ¢°at its lower
end has mounted thereon the gear-wheel G,
which meshes into another gear-wheel G2,

turning upon the vertical stud U,

The letter O designates a plate which is at-
tached to the under side of the gear-wheel G,

and the letters O? O designate arms which are

laterally and downwardly extended from said

The letter O° designates a nut which is
threaded onto the lower end of the stud or

shaft U, and O7 a washer thereon. .

The letters L* L! designate arms inwardly
extended from the studs T2 of the take-up
frame, and-as thus constructed when the

take-up frame is revolving and the arms L*

engage with the arm O® of the plate O the
latter is rotated on the stud U and the gear G,
connected to this plate O, communicates mo-
tion to the gear-wheel G* on the lower end of
the shaft g°, thereby causing the gear-wheel

G° to turn the gear-wheel G? and the dial-

wheel D, the latter rotating in the same direc-
tion with the vertical-needle cylinder C.

O through these gears G%, GY, G*, and G?, in-
stead of directly from plate O to the dial-

wheel, is that the latter combination and ar-

rangement would be impracticable with the
constructionshown. The problem is to drive
the dial-wheel from the cylinder, while leavin o
the casting-off plates J stationary between
them and not impeding the fabric. The only
teasible way of effecting this is by gearing
around the said casting-off plates and sup-
porting the latter from a fixed central shaft
on which the gears G*> G® are free to turn, the
fabric passing down, as shown, between the

said casting-off plates and the cylinder. The

- The |
objectof driving the dial-wheel from the plate

gears G° G* G* G afford a satisfactory means
of transferring motion around the said cast-
ing-off plates without touching them, and the

B

xed

support of said casting-off plates by the

central shaft avoids all interference with the

fabrie, which would be a fatal objection to

any attempt to support said plates from the

outside of the machine,

The letters J J designate the casting-off

plates, each of which at its lower end is con-
nected to the
tended upwardly on an incline outwardly to
pass up between the dial-wheel and the verti-

cal-needle cylinder, said plate O® being inte-
gral with projections from the stationary col-

lar C°. Each of these plates J is provided upon
its upper edge with a casting-off lip
{*, and its operation in casting off the stitches

will be described more fully in connection
with the operation of the needles, the bur-
sinker, and the pressers hereinafter. = .
.. In the modification shown at Figs. 14 and .

19" the needle-cylinder C and the dial-wheel
‘D and its needles do not révolve, but the
cam-ring R’ and the cam-plate K and the

casting-off plates revolve.

- In the modification shown at 'Figs. 14 and

15 the gear-wheel G’ meshes into a rack ¢°

formed on the cam-ring R’, instead of on the

vertical-needle cylinder, asin the other draw-
ings, and the yoke Y? conneects with the re-

volving cam-ring R’ to turn with the latter.
In' the modification the center stud or shaft
‘U*® connects with the yoke Y to tarn with it,

and the dial-wheel D? is made with a recess

V, through which the stud U? passes and
where within said recess the stud U? has
mounted thereon the gear-wheel W2 which
meshes into a gear-wheel W3, also arranged
| within said recess, said wheel W* having a

shaft *, which is projected downwardly
through the dial-wheel D? and a vertical

bearing w” on the under side of the latter,
and on the lower end of this shaftw?’ there is
a gear-wheel W° arranged to mesh into a
gear mounted on a sleeve w7, arranged to

turn on the downwardly-extended hub 7 of
the dial-wheel, LT
The letters u* w? designate arms laterally

extended from the sleeve w7 on which are

placed the casting-off plates J? J?, each hav-

ing the same construction asin thé other fig-

ures and as revolving to have relatively the

same.position to the needles, the pressers,
and their sinker-bur during the produection.

/5

plate O? and is therefrom ex-

80

or edge

90

100

10§

IIO

s

120

of and casting off of the. stitches as in the -

other illustrations.

The letter désignates a nubt which is
threaded onto the upper end of the vertical

shaft or stud U2 and C% a collar formed in-

tegrally with the lower end of said shaft or
stud, and the function of this nut and collar
18 t0 keep theshaft U%in position to be turned
by and with the yoke ¥*.

‘T'he letter F designates a '(_3011&1* _iﬁrhiéh_ en-
circles the lower end of the hub A% below the

125

I30

sleeve w". The hub A’ is made witha shoul-




IO

30

{9
J1

55

6o

under the presser A=,

der, against which the upper end of the said
sleeve bears, with the lower end of the lat-
ter resting on the stationary collar If. The
arms of the cast-off plates are projected up
and outwardly from the sleeve % and the
latter is rotated by the gears W=, W3, and
W¢, as before desecribed.

The letter z designates a collar which 1s
secured to the lower end of the hub /° and

is provided with arms z* z°

~ 3
with arms L’ L°, projected inwardly from the
legs [? of the machine, by which engagement
the hub 75 of the dial-wheel is pr evented
from turning.

The operation of the mechanism thus illus-

trated and described is as follows: When the

vertical needles are raised by their cams, as

before described, yarn coming from a spool
is by the sinker-bur I3* carried under their
beards. Thedial-needles areatthe sametime
forced outwardly by their cam to pass be-
tween the vertical needles, so that the beards
of the dial-needles are emmed outwardly be-
yvond the vertical needles, the latter having
the varn already under their beards, and
when the vertical needles commence to draw
downwardly by the action of their cam they
draw the yarn overthe dial-needle just back
of the beards of the latter, and the vertical
needles as drawing (:Iownwerdly pass under

the presser A, whieh presses inwardly their |

beards, so that the stitch passes over the lat-
ter as Lhe vertical needles descend, carrying
the yarn for a succeeding stitch thleunll the
loop on the vertical needles and eetmn off
the old stiteh over the verge of the eylinder,
while the dial-needles having, as before de-
seribed, had the yarn passed over them by the
drawing down of the vertical needles are ac-
tuated by thelr cam todrawinwardly, carry-
ing thelr beards over the yarn resting on
their shanks, in which condition they pass
which closes their
beards, so that the stitch thereon is carried
outwardly over their beards as the dial-nee-
dles draw inwardly, with the stitch resting
on the needles back of the outer end and in
front of the beard, and while in this position
as it comes in eontaeb with the casting-off

plate J its lip * moves the stitch latemllv

from off the needles, and this operation is the

same in the modlﬁeetlon asin the other illus-

trations. By retaining the stitches on the
dial-needles a short distance from their ends
before being cast off the stitches are made
shorter as to vertical length and have more
length of loop laterally, by which the web has
butlittle elasticity longitudinally, but is very
clastic laterally, which cannot be produced
when latch-needles are used to produce like
kinds of web.

I am aware that sp1 ing or bem ded needles
have been used in conneeted vertical and dial
arrangement, and I make no broad claim
thereto, my improvement consisting in the
manner that 1 arrange them to be operated
connectedly to shorten up the stitches verti- |

which engage

4 273,063

| cally and clongate them laferally by the em-

ployment of a eest-oif mechanism operating
upon the under side of the needles.
[Taving thus described myinvention, what

I claim, and desire to secure by Letters Pat-

ent, 18—

1. Ina rotary knitting-machine the combi-
nation of a cylinder provided with vertically-
arranged needles; cams whereby sald cylin-

der- needles are caused to rise and descend;

means by which the yarn is carried bene&th
the beards of said vertical needles when the
latter areraised; apresser whereby the beards
of said cylinder-needles will be closed when
descending to cast off their stitches; a dial-
wheel having radially-arranged needles and
provided with cams whereby said dial-nee-
dles are forced outwardly and drawn in-
wardly; a presser whereby the beards of the
dial-needles are closed when being drawn in-
wardly; and a casting- off plate edepted to en-
cage with the under s?id-e of the dial-needles
when the latter are being drawn inwardly and
foree the stitches therefrom, substantially as
shown and described.

2. The combination with the vertical spring-

needles N’, constructed to be operated stb-
stantially as described; of the sinker-bur B?,

operated to deliver varn to sald ver th&l
spring - needles; the presser A, operated to
press in the be‘m ds of saild Veltledl Spring-
needles; the horizontally-arranged and 1ed1-
elly-plaeed spring-needles N<, operated to be
moved outwardly and inwar dly substantially
as deseribed; the presser A% and the casting-
off plates J, J each made with the edge or 11p
[*, constructed to engage with the ander side
of said hellzentelly auenged needles when
thelatteraredrawninwardly,substantiallyin
t-hemanner as and for the purposes set forth.

The combination with the dial-wheel D,

havmn the downcast hub ¥ of the ver tical
shaft or stud U, on which said dial-wheel
journals; the gear-wheel G°, mounted to turn
on the lower end of said shaft U, and pro-
vided with a plate O, having downwardly and
outwardly extended arms 0%, O° adapted to
engage with and be turned by the depending
legs T2, of a revolving take-up mechanism;

the shaft ¢ ¢°, having mounted upon 1ts lower
end the gear- _wheel G*, adapted to mesh into

the gear- “wheel G°, and on its upper end the

oear- wheel G5 and the gear-wheel G*, mount-
ed on the dial-wheel hub, and adapted to
mesh into the gear-wheel G°, substantially in
the manner as and for the purposes set forth.
4. The combination with the dial-wheel D,
having the downcast hub II* carrying a n*em-
wheel of the stationary stud or shaft U the
gear- wheel G°, mounted to turn on the 10we1
end of said shaft or stud; the plate O having
the laterally-extended.arms O< 04 and se-
cured to the Jower side of said gear- _wheel G°;
gears connecting said gear- wheel G5, with the
ﬂ‘edr-wheel on 1311e dial- Wheel hub; a Ievolwno‘
take -up mechanism provided with inwar dly-
projecting arms L, L‘*, a collar C°, secured to
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sald stud or shaft U; and the cast-off plates
J, J, upwardly projected from said collar sub-
stantially in the manner as and for the pur-
poses set forth. o

5. The combination with the cylinder C,
provided with a geared rack ¢”and a driving-
wheel G', of the shaft U, the dial-wheel D,
having the downeast hub H% operated to be
rotated substantially as described, of the c¢ol-
lar C°, connected to said shaft U, and the
cast-off plates J, J, upwardly projected from
sald collar, constructed and arranged to be
operated substantially in the manner as and
for the purposes set forth. o

6. The combination of the yoke with the
presser A% having a sleeved passage-way in

1ts upper end of the rod «? provided with the

depending leg I, at its outer end, and at its in-
ner end pivoted to the yoke; of the pattern-
ring R having the projection p, on its upper
surface; the vertical shaft ¢°, provided with

‘the pinion P? at its upper end, and having

the encireling spring €, the ratchet-wheel H;
sprocket-wheel E=2:
tappets 7°; the pawl »% having the crank-arm
0%; and cam-roller b*: a revolving take-up
mechanism having the depending legs T%, T%,

pattern-chain M, having |

provided with the arm I?, and the arm I3
and the spoke-wheel m?® arranged on the
shaft e, construeted and arranged to operate

substantially in the manner as and for the

purposes set forth. -
7. The combination with the stationary

shaft or stud U; of the dial-wheel D, having

the hub I, downwardly projected from its
under side, and provided with the gear-wheel

30

G* the gear-wheel G° arranged to turn on

said shaft U, at its lower end; the plate O
connected to said gear-wheel G° and pro-
vided with arms 02 0?2 adapted to engage
with and be turned by the sidesof a revolving

take-up mechanism; and the gear-wheels G*,.

and G° communicating motion from said gear-
wheel G tosaid gear-wheel G?, substantially
in the manner as and for the purposes sct
forth. : T
Signed at Troy, New York, this 11th day of
May, 1895, and in the presence of the two
witnesses whose names are hereto written.

| EUGENE VERMILYZEA.
Witnesses: - '

W. E. HAGAN, .
CHARLES S. BRINTNALL.,
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