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- be used 1n connection with any form of driv-

UNITED STATES

HARRY C. BIGIEITMIRD
ONE-HALF TO THOMAS Al

OF PHILAD ELPHIA,

PEARCD OF SAMI‘ PLACD

CIRCULAR KNITTING MACHINE

m—

SPECIFICATION’ forming pari; of Let**ers Patent No. 388,721, dated .&ugust 28 1888

Application flled Mmy 10, 1”8‘?

Sernl No. 237,770, (Ne mudel )

To all whom it MQail CONCEerm:

Be it known that 1, HARRY C. RIGHTMIRE,
of Philadelphia, in the State of Pennsylvema

‘haveinvented certain new and useful Improve-

ments in Circular-Knitting Machines, whereof
the tollowing is a speclﬁea,men reference being

- bad to the accompanying drawmﬂ's

IO

The object of my invention is o facilitate
the operation of knitting stockings where

‘“narrowing ’’ is required—as, for mstance, ab

“the heels and toes.

IS

20

To this end my lmpmvements consist in
means for automatically raising needles to the
‘“1dle level,”’ collectively as woll as individu-
ally, and for depressing them in the same

manner, the construction being such as to in-

sure eﬂieleney even when the machme IS ran
at a high rate of speed.

 The especial features to which attention is

to be directed in comprehending the follow-

1ng specification may be thus summarized :

first, a llfbmg cam which, when thrown into
play, raises one-half the needles at a single

- continnous movement, thls being of course ac-

25
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companied by the usual ehange from continn-

ous to reciprocating rotary movement of the
cylinder; second, a pair of spring-actuated

' lifbing-pawls adapted to 1ift a single needle at

each half-reciprocation until the minimum
has been reached ; third, a depressing-pawl
adapted to throw down a needle at each half-
reciprocation until half of the entire series of
needles are again operative, whereupon the
depressing-pawl 1is converted into a cam,
which at asingle continuous movement throws

down all of the remaining needles ; fourth,
as all of these devices are of course to be

intermittently operative, I provide means,

- which to a certain extent are auntomatic, for

40

throwing them into and out of play.

The details of the meehamsm will new be |

described by lefelence to the accompanymw

~drawings.

45

In these, Figurel repr esents a top or plan
view of the machine, and Fig. 2 a central

vertical section through the ecylinder. In

these two views certain reversing mechanism
is indicated; but, as it forms no part of the

- present appheatlon it will not be partieularly

referred to, since the machine is adapted to

ing or reversing mechanism. IFigs. 3 to 11,

iy

| both meluswe are detail v1ews onan enla,rged
scale of various portions of the cam and pawl
mechanism in different p()Sltlens

rotary movement of the cam- cylmder is rep-
resented as developed in a plane, Fig. 12,
Fig. 12% and Fig. 12" (which latter are con-

of the eylinder. Figs. 13, 137, 13",

cam-cylinder, Flg 15 bemn* a front elevation,

Fig. 16 a vertical seetlou oun the line yy of .
| I‘lg 15, and Fig. 17a somewhat similarsection. 70
Fig. 18 is a partnl sectional view on the line =
z x of Fig. 17. Tig. 19 is a front elevation of
another fm m of pewl and standard, which -
may be substituted for the form shown in Fig. - -
15. Fig. 20 is a diagram showing developed 75 -
upon a plane the mevement of the needles

and the eommeneemeut of operabmn of the_--:'.:_'?"5'5::-'.;',
Tigs. 21, 217, 21, 21°, andzl‘i R

depressing-pawl.
are diagrams which 1llustm.te the series. of -

Fig. 22 is a diagram illustrating th.e action of

the depressing- pwsrl when used as a cam to
bring down the. gmup of needles ‘instead of
an deIdmI needle. In these dlafrmms to .
avoid confusion, the neetlles areonly mdmeted F 5

the needles would be situated. |
The general construction of the k mttmﬂ' ma-
chme may be generally stated as being sumler

granted to John C. Dﬂ*ly under (late of Feb

ruary8 18317. -
A represents the cam- evllnder havmrr the

needle at C. -
Within the ring or band D upon Whleh the

‘needle-heels travel after leavin g the operatmg

cams, a vertical slot is formed,which receives
and gmdes a vertically- ‘movable cam-piece, B, c"o_ ';-;

(see Figs. 2, 9, 9%, and 11,) having a pin, E,

which prOJeets mdlallv outward through the
vertical stot E? in the side of the cam- cylmder
| A. The rann'e of motlon per mltted by tlns slot

PATEN T’ FFICE.. e

PENNSYLVANIA ASSIGNOR OF ; 

Sheet 3 55'___;:_
contains a series of diagrams in whloh the

tinuations of F]ﬂ‘ 12) illustrating movements 60 -
which cor respond to two complete revolutions =
and 1
represent the series ot pOSlI}IOﬂS a,ssumed duar- -
ing the operation of one of the lifting- pawls.
Figs. 15 to 18, both inclusive, are debell views 05
on an enla.ro*ed scale of the depressing- pawl
and its smndmd showing also a part of the .

movements of thedepressing-pawlinits action. P.a

by lines which ‘terminate where the heels of .
to that specified in Letters Patent No. 357,472, 90

stationary driving-cams A’, A? and A‘ the
needle-cylinder bemﬂ* 11tudlmted at Y fmd the 95
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E? is such that when the cam-piece B is in 1fs |

lowest position its flat top is lush with the up-
per surface of the ring D, so as to be inopera-
tive; but when raised to 1ts highest position
1ts incline terminates upwardly at the idle
level, or above the upper surface of the top
cam, -A®. This movable cam-piece I, which I
term the “‘lifting-cam’’, is of the proper thick-
ness to engage beneath the needle-heels and
by its rotation fo raise the needies to the 1dle
level.

Beneath the projecting pin ' is a spring, I,
mounted upon the exterior flange of the cam-
cylinderand normallytending to bhl ow sald pin
(and consequently thecam E)upward. A verti-
calspring-detent, E',issecured uponthe outside
of the cam-cylinder and engages above the free
end of the spring E’ 1n such a way as to nor-
mally hold said spring down; but when tripped
so as to move laterally it will clear the end of
the spring I, and thus permit the latter to fly
up and raise the pin B'. Thistripping action
is performed bya lever, I, pivoted to the frame
of the machine,and hwmn‘ at its free extremity
an inward prc:gectmn 7, Whleh when the lever
18 swung into 1ts Innermost p081t1_01] as shown
in Fig. 9* and in dotted lines in Iig. 1, will
engage with the lower end of the detent I&* as
the latter passes in rotating with the cam-cyl-
inder. This momentary holding of the detent
Ef by the finger f is sufficient to release the
spring E°.

Upon the frame of the machine, at the side
opposite the lever F, is a fixed cam, (z, hav-

ing an overhanging projection adapted to en-

gage above the pin E' when the latter by the
rotation ofthe cylinder reaches it. The down-

- ward extent of the said cam G is such that it

40

will not clear the pin B until the latter has
been depressed sufficiently {o carry the spring

- E* below the end of the spring-detent K, so as

~ to permit said detent to again spring over the

45
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end of the spring I’ and hold it down.

The lifting-pawls for raising the individual
needles are constructed and arranged as fol-
lows: On each side of the operating-cams A’
A’ a cavity, QQ, 18 made in the ring D suffi-

clently deep to completely recetve the pawls
- L M and their supports.

As these pawls are
counterparts of one another, a descrlptlon of
one will suffice for both.

The pawl M 1s rlgldly attached to a stem,
w, which projects out through a hole in the
cam-cylinder and carries a coiled spring, N,
whose end abuts against the exterior flange at
the bottom of said eylinder. The pressure of
this spring N tends normally to throw the
pawl M into a horizontal position, as shown

in Fig. 3, in which position it is completely

beneath the top surface of the ring D. The
pawl M has a notch at its free end adapted to
engage with a needle-heel when the pawl has
been raised into the proper position therefor,

and it is of such length that when raised Ver-
tically, as shown in I‘ID*S 4 and 5, 1t will Jift
the needle-hub fto the idle leve], or so as to

clear the upper surface of the top cam, A’. | and prevent ils jumping.

to engage with bhe heels of the needles.'

388,721

The pawl M rests upon a spring-finger, m’,
also within the cavity Q. The finger m’is
rigidly attached to a stem, s, which projects
out through a hole in the cam. eylmder and
carries at its outer end a short lever, m?, and
pin m?, forming a sort of crank or Wmch by
the turmrw of which the spring-finger m’ nny
be raised or lowered. The pin m? prq]ectb 1n-
wardly through the lever m? for a short dis-
tance and bears against the outside of the cam-
cvlinder, the lever m® being made thin enough
to act as a spring for that purpose. A hole,

, 1s formed in the outside of the cam- cylmder
at such a point that when the lever-arm m? is
raised to its highest position the-end of the
pin m’ will entel the hole and form asbop
This highest position of the lever-arm m’ cor-
resljonds to such a position of the finger m’
as will raise the end of the paJWI M ‘lbOVG the
surface of the ring D, as shown in Fig. 6,ready
The
pawl L upon the other side of the operating-
cams i8 a counterpart of the pawl M, and 18
provided with a spring finger, ', attached to
a winch, I I’, the only difference in the ar-
rangement of its finger and winch from those
of pawl M being that which 1s necessitated by
the opposite facing of the two pawls. The
lever I, before referred to, carries near its
middle a funnel-shaped . cam, f7, (see Iigs. 7,
9, 9%, and 10,) open at the side toward tle
cam-cylinder and arranged at such a point as
that the outer end of Lhe pins m® and I’ shall
in rotating enter the funuel-shaped opening
and be moved until their stops enter the holes
n and n% respectively.

Upon the outside of the cam-cylinder, at a
point which in rofating comes just after the
pawl M, is a stud, B, (see Figs. 1 and §,) ar-
ranged in such a plane as to strike the lever
I and throw it outward 1n passing.

The depressing-pawl 18 constructed and ar-
ranged as follows, (see Figs. 15, 16, and 17:)
Upon the outside of the cam - cvlmder is
mounted a standard, H’, having a longitudi-
nal slot, J, through which a screw, I, passes.
Between the head of said serew and the out-
side of the standard 1s a SPrmg, j, which
presses the standard firmly against the outer
surface of the cam - cylmder A stud, 7,
mounted upon the cam-cylinder, projects mto
the slot J near its upper end, and thus holds

the standard H' against lateral movement.

Obviously, howewer by tilting the standard
outward it may be bhl own clear of the stud ¢
and then swung to either side.

The depressing-pawl I i1s suspended upon
a pin, PP, passing through the top of the stand-
ard H’ and having itsoater end provided with
a serew-thread and thumb-nut, P*. A spring,
S, is coiled about the pin P’ between the nut
P?and the standard H’, and a washer, U, is
arranged between the pzml H and the msule
of the cam- -cylinder. DBy means of the nut
the tension of said spring may be regulated
so as to steady the movement of the pawl H
The pawl H termi-
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two springs, ' i’ mounted npon each side of

the standard, and adapted to hghtly hold the

pawl in deﬁmte apgular positions when it has

swung to either 81de of the center. The bot-
‘tom of the pawl I has a central notch, K,
adapted to engage with a needle-heel from

~above; bub the corners on either side of this
‘notch are rounded, as shown at % &, so that

- LO

when resting upon the series of needle- heels

‘it will slide freely thercon in either direction
‘without engagement. The pawl H hasa cen-

tral slot, V” to admit the end of a fastening-

pin, P, passing through the standard H’ and

su pported ina braekab R, mounted on the out-
side thereof. Said pin has a spring,r,normally

pressing it inward or toward the paw‘] but its

movement in that direction is Stopped by a

fe&ther T, whmh bears against the outer face

20

of the Standal d kL. Theopening in the stand-
ard throngh which the pin passes has, how-
ever, an enhl gement, 7, (see Fig. 18,) at the

_-bobtom to per mlt the passwe of the feather T
- when the pin I is turned so as to Iecrlster
25 | |
- It will be observed that the pm P is nob-

therewith.

' arranged in the center of the standard, but

30

___csomewh at to oneside thereof, and consequentl y

when it is.in its innermost position, so as to
pass throngh the pawl H, it holds the lattei ab
an angle to the vertical.

The operation of the machine is as. follows
During the knitting of the stocking-leg the

'.'llftmn' cam T and pawls M L are of course

35

down below the smhee of the ring D. The

depressing-cam is also thrown out fmd to one
side, S0 as to be clear of the needles. When

~ the stocking has been knit down to a point
where the narrowing is -about to commence,.

4!')
45
50

55

the operative throws “the lever F inward. Thls
movement must be made at a definite point in-
the rotary movement of the cylinder, which

may bestated as the moment after the operat-

1ng-cams have passed beyond the lever F. The
first effect of this action is to cause the funnel-

shaped cam s/ upon the lever F to engage
with the pin £ and lower the wineh of which

it forms part, so that the spring-finger 7 bears
lightlyagainstthe under side of the pawl Land
presseall;upwald againsttheneedle-heels. The
pI‘GSSllleOfth]SSpI‘]ﬂ”]b]lOt sufficient,however,
to cause the pawl to raise the needles but the |
heels ride freely over it. As soon ‘13, by the
rotation of the cylinder, the spring detent I
reaches the projection f of the lever I, said
detent is tripped thereby, and the spring F°,

—

being thus disengaged, forces the pin I and

60

llft;mﬂ' cam Iiup tothe highest position, where-
upon ‘the incline of said cam,engaging beneath
the needle-heels, raises the needles to the 1dle
level. This 11,0[31011 of the cam continues dur-

ing a half-rotation of the cylinder, where-
‘upon the pin E strikes against the under.

side of the cam G and is forced down again
until the spring I’ clears the lower end of the

~ detent E*, which latter immediately springs

‘nates at tlle top in a head l,, over Wthh are | While ﬂllS actmn of the cam (whlch is lllus i
‘trated in the diagram: of Fig. 12) has been.:-l
taking place the funnel shﬂped cam f’ ha%_:
‘raised the other wmch m?m®, whose finger m'
has been brought to be‘l.r against the under -

70

side of the p‘*twl M. The two winches of the =
pawls, when at the proper level,are st()pped by

the entry of ﬂlOl[‘ projecting pins into the 75
holes n. and 2% respectively. As the lifting:
‘action of the emn E precedes the arrival of the Sl

pawl M, the latter at once rises into the now
open space to a position proper for engage-

ment with the needle-heels.and as soon as bhe;;___
other pawl, L, has reached this open space. it
Springs . upward into a similar position facing

the pawl M,as shown in Fig. 12" and in Fig. 1.

As the rotation of the cylmdel continues - bbef-_,'
stud B strikes the lever F and throws.it out.
again, so as to be no longer Gpemtlve Theg;
cam- cylmdel is now causud to reci _plOCELEG by -

any desired mechanism, in the usual manner, =

and at each movement one of the pawls, L mf'
M, (toward which the movement is made,) will
engage beneath the heel of the first approach- =~
mg need]e of the series ‘and throw it upwmd_
in passing. The pawl turns completelv over .

during this operation and the remaining nee-- =

‘dle-heels ride over it.  ‘These several move- 935 ..
ments of the pawl L- are illustrated in the =

series of diagrams, Figs. 13 to 14, inclusive. .
In Fig. 13 the pawl Lis just engwmﬂ‘ withthe [
ueedle heel. In Fig. 13" it is in its highest =

“posibion and the needle has becn ’nhlown to.

the idle level above the top eam, A% - In Fig.
13" the remaining needles. alemdlcated as rid-
ing along the t0p of the pawl, and in Fig. 14, =

the-end of the series of needles having- beenr- L

reached, the pawl is clear and the spring 1
‘throws it baek to its Orlgmal position upou;;_;_
‘the finger 7. A similar series of positions oe- =~ -

cars with the pawl M upon the return move- - |

needles are raised untll the narrowing is com:

‘ment of the cylinder. Thus one hy one the'-
1o -

plete say ten needles bemn* left dowu V*Vh(,n,.7-_._}_:;_;;--
it 1s desired to commence mdemnw again, the .
lifting pawls are thrown down by bars nit w the -
mnches of their IO::DBCBIVB fingers. - The de-"

pressing-pawl H is then thrown into play by

shifting its standard so as to bring theslot J
into enﬂ*a,ﬂement with the stud <. The pin P o

is of course in its outermost position, so thab...-'

the pawl H is free to swing. This position of '

the parts is indicated in the diagram Fig. 20

[20

and the series of movements which follow in .

the diagrams Fig. 21 to Fig. 219, inclusive.
The p%wl H rides on top of the 11eedle heels of
the idle series until it reaches the end thereof,

‘whereupon it drops slightly and is held by one

1:25

of thespringsl h*ab just the properangle forits =
notch K to engage with a heel of the 1dle. series.

As soon therefore,as it reaches the end needle

of said series toward which it is traveling it

takes hold of the heel thereof and presses it

d presses it 130 -
downward in passing, as shown in Fig. 21, to -

a level within the range of the operatmg cams. L
The pawl, having thus swung past its center, -

over and again holds down the SpI‘li’Jﬂ“ E’. | assumes the pOSlthU shown in I‘w' 21“- and.i' o




tion of tbe Gylmdel the -ope-t :;wae proceeds as’

15 fO]lOﬂS The pmxl H is Swmw S0 as. t’o brino-..

upon the Spl-uw ik thl:OWS the pm mwmd. rm@l

20 secures the pa-w-l H at an: *’Lnﬂ'le on that side af ;

| -a,ble extent
as a cam when the cyiinder isrotating in either
direction, while the form shown in the other
views IS 01:1[3 adapted to act as a cam in one
direction of rotation.
- Having thus described my invention, I
claim, in a cylinder knitting-machine, the fol-
lowmﬂ* combinations:
1. The combination,with the cam (,',lmder
of thelifting-cam It ,almnﬂ'ed inguides formed
~within the ring D, means, substantially as set
forth, whereby said cam may be raised and
maintained raised during a portion of the cyl-

40

45

50 inder’s rotation, and the cam G, whereby on |

Ebhe purposes sl)emﬁed

. 3. The combmatlon w1th the cam- cylmdel
having vertical cavities in its ring D, of the
?llfblﬂﬂ‘ pawls L M prOtel] Wlbhm sald cavi-

| ; 4, The wmbmatlon, .Wll}h .the S[)I‘II]C" acbu-- '

T_he ‘IILB.I'-;
. -natn e form of paml H and standmd shown in
I"lg 19 dlffexs Imm the 011e descmbed only m 1 bl

Thls permlts the use ot the pawl -

388,721

down ﬂush Wlth the. top Of Sdld rmg, as and for R

poses specified.

..................

| ated lifting-pawl, of the-Sprmﬂ -actuabed ﬁngel R
| on whlch 16 resl;

pawl of a fastemnw devme, Subsbanbmlly as
set forth, whereby said pawl may be rigidly
secured to operate as a cam, in the manuoer
specified. |

7. The combination, with the depressing-
pawl, of the piu P, collar U, nut P?% and spring
s, substantially as and for the purposes set g3

gC

' forth

HARRY C. RIGHTMIRE.
VWitnesses:
JOHAN ADAMS,
J. N. WILKINS.

ithe rotdtmn of tlle ('ylmder a,s zmd far the pur- : : SRR

. ;bubat&utlallv as Seb fmth whel eby sa,ld ﬁnn‘erb REEE
| may be mlsed- ancl -lewered and Secme(l in a

flﬂlSlﬂ'ﬂ"tll ' ﬁnn‘el, asand for. the purpotes set
_forbh
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