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To all whom it may concern.:
DBe i1t known that I, DANIEL F. SULLIVAN,
a citizen of the Umted States, residing at

- Lowell, in the county of Mlddlesex and Com-
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monwealth of Massachusetts, have invented a
certain new and useful Improvement in Cir-
cular Spring-Needle IKnitting Machines, of
which the following is a speuﬁ(,atlon

My invention relates to circular Spring-nee-
dle knitting machines, and comprises a plain
presser or presser-wheel adapted to close the
beards of all the needles and a cut-presser or
presser adapted to close the beards of some
of the needles, but having radial slots of a
sufficient depth and amt&bly arranged to re-

.¢celve others of the needles mthout closmo

their beards, with automatiecmeansfor movi ng

—-——

| and adapted to engage and rotate the lower

said presser-wheels or pressers into and out

of contact with the circle of needles in the
needle-cylinder, te vary the stitch, and auto-
matic means for c¢hanging the action of the
cut-presser from one set of needles to another
set of needles to change the ftuck-stitches or
raised stitches from one set of needles to the
other.

In the accompanying drawings, Figure 1 is
an isometric perspective view ot a pa,rt of the
table, needle-cylinder, and needles of a cir-
cular spring-needle knitting machine and of
my improvement applied thereto, part of the
ratchet-wheel being broken away to show the
cams which determine the position of the
pressers, showing the plain presser in con-
tact and the cut presser out of contact with
the beards of the needles; Fig. 2, a central
vertical section of the presser-wheels, their
supporting-studs, brackets, spindles, springs,
and the stand whlc,h suppmts them, the preqq-

ers belnn in the position shown in Fig. 1; |

Fig. 3 , & vertical transverse section on the
line 3 5 in Fig. 2 of the presser-wheel stand
and a right sidde elevation of the ratchet,
cams and their supporting-stand, the cam-
levers, and the pins which project from the
spindles to engage said levers, said levers be-
ing partly in section; Fig. 4, a plan of the
presser-wheels, the brake of the plain or up-
per presser, and a part of the stem of said
brake, and a row of needles, the upper presser
being represented as actmﬂ on needles, show-

ing also the pin carried by the upper presser | ser ew-—tlneadgd end which enters a bracket f

I

presser. Fig. 5 is llke Fig. 4, except that the
lower presser 1~,1ep1ebented .fl,s%p rating upon
the beards of alternate needles; Figs. "6 and
7, plans of the lower or cut presser, QhOWIDU‘
th_e pin which projects from the plain presser

into a groove in the lower or cut presser in

houzzonml section, said pin in Fig. 6 being in
the position it occuples when the upper
plain presseris in operation and in Fig. 7 in

the position it occupies when the lower or

cut presser 1s in operation.
The table A, needle-cylinder B, needles C,

and plain presser D are all of the usual con-
struction and operation, except as hereinaf-

ter stated with relation to the plain presser.

These parts are used in connection with stitch-
wheels which press the yarn against and be-
tween the needles below the needle-beards
and carry said yarn under the beards—that
18, between the beards and the shanks of the
needles—and with a push-back which carries
the loops down below the beards of the nee-

i dles, and with other wheels and parts comn-

monly used in such machines, the object of
the presser or presser-wheel being to close the
beards in against the shanks of the needles
to allow the old loops to bedrawnover the new
ones and off from the needles.

like the presser-wheel stand in ordinary use,
except that it 1s provided with two sleeves ¢
¢’, arranged one above the other, the upper
sleeve e receiving the spindle F, which car-
ries the upper presser D, which in this case

i8 a plain presser of common form, exceptthat

usually the plain presser when new has a cir-
cular edge without notches, but when used
for some tlme it becomes notched by wearing
on the needles, so as to be substantially hkp
the presser D shown in the drawings, whicl
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The presser-wheel stand E is essentially

Qo

is notched before use at d at intervals corre-

sponding with the. intervals between the

needles, in order that said presser D may al-
ways have the same number of revolutions to
a single revolution of the needle-cylinder and

trolled by means hereinafter described as to
operateupon the required set of needles.
presser D turns upon a stud d?, having a

95

in order that the cut presser may be so con-
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in the usual manner, except that the stad.d* |

is commonly driven into the bracket in the
reverse direction from what is shown in the
drawings, the bracket being retained on the
inner end of the spindle or end ncarest the
needle-cylinder by a set-screw f* which tarns
radially in said bracket and thrusts against
«aid spindle in the usaal manner. Thespin-
dle is thrust inward—that is, toward the nee-
dle-cylinder—in the usual manner by a spring

% compressed between theshoulder f° on the

spindle, and anotherinternalannularshoulder
e onthesleevee. The pressure of the presser
D upon the needlesislimited by a “star” ornub
£ which turns on the spindle I¥ beyond the
outer end of the sleevee. Thesleeve¢’islike
the sleeve e, and the spindle I/, bracket /', set-
serew 13, stud @3, spring f7, star or nut /', and
shoulders 7 ¢* are precisely like the parts ot
the same name above described and bearing
the same letters of reference with an index-
ficure one less, and have the same functions
with relation to the cut presser D’ as those
parts have with relation to the plain presser
>. The cut presser D’ is provided with shal-
low notches d, precisely like thosein the plain
presser D, except that they are fartherapart,
being represented in the drawingsastwice as
far apart, the place of the alternate notches
 in the plain presser being supplied in the
cut presser by radial studs d’ of a suflicient
depth to allow the needlestoenterthem with-
out pressure upon the beards of the needles.
It is evident that if the nuts f'° /1! are so ad-
justed as to allowthe pressers D D’ to be con-

centrie with cach other and.in contact with
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the needles both pressers will have no more
effect upon the beards of the needles than
wounld be exerted by the plain presser D alone.
It is also obvious that if the presser D be
drawn out of contact with the needles and
the presser D’ be allowed to remailn in con-
tact with the needles only everyother needle
will be pressed,and the stitches will accumu-
late on the unpressed needles and will there
remain until the beards of thée needles on
which the stitches have accumulated are
pressed or until the beards of the needles
have been Dbroken out by the accumulated
stitches catehing in the loop-wheelsand other
wieels of the machine.

“Tuck-work,” so called, 1s made by draw-
ing single loops or stitches of one course
through several loops or stitches allowed to
accumulate on the same needles for two or
more courses, thusforming “tucks” orbunches
of stitches which project slightly from the

surface of the fabrie by a course, meaning.

the stitches formed in one revolution of the
needle-cylinder. T'ogive adiagonal arrange-
ment to the tucks or bunches of stitches 1f 1s
necessary that the cut presser should operate
upon a different set of needles in forming
each horizontal line of tucks around the fab-
ric. Thus, supposing the tucks are intended

to be each “four and one,” or fourloops united
by asingleloop,and that the tucks in eachrow

459,714

are desired to be below the intervals between
the tucksof thenextpreceding row, it would be

necessary to apply the cut presser alone to
‘the needles for four courses or revolutions of

the needle-cylinder, then to apply the plain
presser for one course, and then to apply
the cut presser to the needles not pressed by
it in forming the last preceding set of tucks.
I therefore provide the means described be-
low, by which the plain presser D is drawn
out of contact with the needles to allow the
cut presser D’ to operate alone on alternate
needles and similar means by which the cut-
presser is drawn out of such contact and

stopped or retarded long enough to cause

said cut presser, when again thrown intocon-
tact with the needles, to operate upon a dif-
ferent set of needles from those last previ-
ously operated upon by it, said pressers be-
ing held in such contact, respectively, by the

at all times in such contact.

Upon a suitable stand g, on a horizontal
arbor ¢/, turns a ratchet-wheel G, operated
by a pawl 7, pivoted onabar H, gnided radl-

ally to the needle-cylinder in said stand g

and drawn by the contraction of a spring I/
(attached at its respective ends to said stand
g and to a stud h* which projects laterally
from said bar H) into the path of a cam I,
secured to said needle-cylinder, so that once
in every revolution of said needle-cylinder
gaid bar H is moved endwise and by means
of said pawl 2 rotates the ratechet G an an-
nular distance measured by one tooth there-
of, said pawl being kept in engagement with
said ratchet by a spring 7 in a well-known
manner. The ratchet G is prevented from
being carried too far by its own momentum
by a friction spring or brake g* secured to
the stand g and pressing against the teeth of
said ratchet.  Cam-wheels I I’ are secured to
the ratchet G concentrically therewith, and
the cam-wheel I is provided with a series of
notches ¢, having backwardly-inclined sides
2, said notches alternating with curved faces
7' concentrie with said cam-wheel I, and each
notch 7 being represented as of aboutl one-
half the angular measurement of one of said
curved faces and as of twice the angular
measurement, of a tooth of the ratchet G.
The otherI’ of said cam-wheelsis represented

as provided with a seriesof projections ¢° ar-

ranged at the same intervals apart as the in-

tervals between the notches, measuring from

the middle of one notech to the middle of the
next notch. |

Cam-levers J J’ are pivoted at 7 5 on the
sleeves ¢ ¢’, respectively, and are bent at the
free ends of their longer arms at j° 7° into con-
tact with the peripheries of said cam-wheels,
respectively. KEach of the spindles F I’ is
provided with a laterally-projecting pin f**

713 which pins project through longitudinal

slots €® et in the sleeves e ¢/, which surround
said spindle, and through slots 7' 5° in the
ends of the shorter arms of the levers J J/, so
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springs ¢ 7 and one of said pressers being
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that when the bent free ends 7?

vers J J’, respectively, rest upon the caIm-sur-

face #* % of the cam- wheels the presser car-
ried by the corresponding spindle is held out
of engagement with the needles, but when
sald free end of either lever enters a notch of
the cam-wheel the corresponding spindle F' "
1sthrown by itsspring 7% 7 toward the needle-
c'}lmder and the presser carried by said spin-
dle 1s brought into operation.

The plam presser D has rigidly secured
theretoa downwardly-projecting pin d’, which
enters a radial groove d’ in the upper surface
of the cut presser D/, the sides of said oroove

' being struck by said pin d° and 111111‘[1110

the rotary movement of said pressers on each
other, said groove d' being just wide enough
to allow eilther presser to turn on the other an
angular distance measured by the arc which
connects the centers of two adjacent needle-
notehes d of the plain presser D. -
Kach spindle I F’ is provided with an axial
hole f* /%, in which slides the stem k& &’ of
the brakes IX K’, provided with shoes £* &7,
each having a surface adapted to press with
sufficient friction upon the hubs d* d° of the
pressers D D’ to stop the rotation of either
presser when the same is drawn away from
the needles and against said brake. The
outer end of the stem of each brake I{ I{’ ex-
tends through a hole or slot in the free end of
one of the springs £* A7, secured to the presser-
wheel stand I, and is prevented from moving
in said spring by nuts £° &%, turning on the
outer serew-threaded ends &8 %2 of said stems
on opposite sides of said springs, which nuts
should be adjusted to prevent any pressure
of the brake upon the hubof the presser when

~thelatterisin working position.” Wheneither

presser is drawn out of contact with the
needles and into contact with its brake, it
1s momentarily stopped, while the other
presser continues to be rotated by engage-

ment with theneedles, and the pin d°is there-

by instantly brought against a side of the
oroove d', causing the idle pressertoberotated
by theoperating presser,sothat whensuchidle
presser 1s again thrown into engagement any
noteh d of such presser engages a needle next
adjacent tothe needle previouslyreceived by
the same notech .. - The friction upon theidle
presser of its brake continues while such
presserisoutof engagement with the needles,
but 18 too slight to mevent the rotation of

‘said idle presser by the operating-presser, as

above described, and only sufficient to over-
come the momentum of sald idle presser. It
is immaterial which notch d of the plain
presser engages any given needle, because all
said notehes are alike; but causing any notch
¢l of the eut presser to engage a needle next
to the needle engaged inits last previous con-
tact with the needles causes the needle so
previously engaged to enter a slot ¢’ of said
cut presser when the plain presser 18 next
drawn out of engagement with the needles

7 of the le- | last-hamed needle, as abov e desembed until

the plain presser is again thrown aﬂ‘amst the
needles. It is not necessary that the outer
surfaces or ends of the cams 2° should be of
any definite length for the reason that the
cut presser requires to be disengaged from the
needles only long enough to be retarded by
its brake, as abowe described because its en-
ﬂ*an‘ement has no effect upon the needles when
the plain presserisoperating;
of the curved surfaces +* of the cam- wheel
I, which draws and holds the plain presser
out of operation, determines the number of
courses formed by the cut presser.
the ratchet and cam wheels are proportloned
as above described, and as shown in the draw-
ings, the loops will accumulate during four

courseson alternate needles,thestitchesorthe

other needles being fully formed in the usual

manner.
lated stitches wﬂl be mthereclllltud{s, and the
sixth course will be knit plain in the usual
manner, the operation being then repeated,
theseventh and three followmff courses being
like the first four courses, the eleventh and
twelfth like the fifth and sixth, and so omn.
There is a danger of either presser being
jarred out of its - proper position after coming
out of contact with the brake and before it
engages with a new set of needles, and there-
fore the groove ' is divided nearly from end
to end by a radial partition ° there being
room enough between the ends of the parti-
tion and the ends of said groove to allow the
pin d®to move from side to side of said groove
when one presser is fully in engagement with
the needles and the other presser is at the
greatest distance from said needles, the par-
tition at all other times preventing the par-
tial rotation of one presser on the other.

I claim as my invention— _

1. The combination of a needle-cylinder
and its series of needles, a presser adapted to
close the beards of all said needles, another
presser adapted to close the beards of a part

-of said needles only at regular intervals in

sald series, means for disengaging said press-

‘ers alternately with each other from said nee-

dles and for re-engaging said pressers with
said needles,and means for causing thepresser
which operates upon a part of said needles
only to operate npon a different set of needles
at each engagement thereof, as and for' the
purpose spemﬁed

. The combination of a needle-cylinder
a,nd its series of needles, a presser-wheel pro-
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vided with notches at equal intervals with

said needles, another presser provided with-

notches arranged at twice the intervals of said
needles and provided with radial slots equal
in number to said last-named notches and al-
ternating with said notches at equal inter-

vals, means for disengaging said pressers al-

ternately with each other from said needles
and for re-engaging said pressers with said
needles,and means for causing said radially-

and allows the stifches to accumulate on said | slotted presser to operate upon a different set

125 -

I30



IC

20

30

(s
W

40

of needles at each engagement thereof, as
and for the purpose specified.

3. The combination of a needle-cylinder
and 1ts series of needles, a presser adapted to
close the beards of all said needles, another
presser adapted to close the beards of a part
of said needles only at regular intervals in
sald series, and means for disengaging satd
pressers alternately with each other from said
needles and for re-engaging said pressers with
said needles, one of said pressers being pro-
vided with a groove and the other of said
pressers being provided with a pin which en-
ters said groove, said groove being of such
width as to allow either of said pressers to

turn on the other an angular distance meas-.

ured by the arc which connects two adjacent
grooves in sald first-named presser, as and
for the purpose specified.

4, The combination of aneedle-cylinder and
1ts series of needles, a presser adapted toclose
the beards of all said needles, another presser
adapted to close the beards of a part of said
needles only at regular intervals in said se-
ries, means for disengaging said pressers al-
ternately with each other from said needles
and for re-engaging said pressers with said
needles, one of said pressers being provided
with a groove and the other of said pressers
being provided with a pin which enters said
groove, sald groove being of such width as to
allow either of said pressers to turn on the
other an angular distance measured by the
ar¢ which connects two adjacent grooves in
sald first-named presser,and brakes to check

the rotation of said pressers when disengaged |

from said needles, as and for the
specified.

5. The combination of aneedle-cylinderand
its series of needles, a presseradapted toclose
the beards of all said needles, another presser
adapted to close the beards of a part of said
needles only at regular intervals in sald se-
ries, means for disengaging said pressers al-
ternately with each other from said needles
and for re-engaging said pressers with said
needles, one of said pressers being provided

purpose

|
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with a groove and the other of said pressers
being provided with a pin which enters said
groove, said groove being.of such width as to
allow either of said pressers to turn on the
other an angular distance measured by the
arc which connects two adjacent grooves in
said first-named presser, and a partition di-
viding said groove nearly from end to end,

but leaving space enough for said pin to move

from side toside of said groove between said
partition and the ends of said groove to pre-
vent said pressers from rotating on each
other while either of said pressers is being

moved into engagement with said needles, as

and for the purpose specified. .
6. T'he combination of aneedle-cylinder and

its series of needles, a presser adapted to close
the beards of all said needles, another presser
adapted to close the beards of a part of said
needles only at regular intervals in said se-
ries, means for disengaging said pressers al-
ternately with each other from said needles
and for re-engaging said pressers with said
needles, one of said pressers being provided
with a groove and the other of said pressers
being provided with a pin which enters said
aroove, said groove being of such width as to
allow either of said pressers to turn on the
other an angular distance measured by the
arc which connects two adjacent grooves in
said first-named presser, brakes against which
said pressersare drawn to check the rotation
of said pressers when moved out of engage-
ment with said needles, and a partition di-
viding said groove nearly from end to end to
prevent said pressers from rotating on each

other when either of said pressers 1is out of

contact with its brake and disengaged from
said needles, as and for the purpose specitied.

In witness whereof I have signed this speci-
fication,in the presence of two attesting wit-
nesses, this 22d day of September, A. D. 1390.

DANTEL I, SULLIVAN.
YWitnesses: |
ALBERT M. MOORE,
MYRTIE C. BEALS.
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