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- EMIL A. HIRNER, OF ALLENTOWN, PENNSYLVANIA, ASSIGNOR TO EXCEL- |

~ which the following is.a specification, refer-
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- SIOR KNITTING MACHINE MANUFACTURING COMPANY, OF ALLENTOWN,

PENNSYLVANIA. A CORPORATION OF PENNSYLVANIA.

SFECIFICATION forming part of Letters Patent No. 686,070, dated N ovember 5, 1201,
o | ST :APPl.iGa:.ti:Uﬁﬁ'ﬁled Aug'jﬁs_t-zgl; 1895-? Serial NU-.5GU;IQZ5;, (No nmﬂe_l.:) |

Zo all whom it may concern:

- Beitknown that I, EMIL A. HIRNER, a citi-
zen of the United States, residing at:-Allen-
town, in the county of Lehigh, State of Penn-
sylvania, have invented certain new and use--

ful Improvements in Knitting-Machines, of

ence being had therein to the accompanying
drawings. R TE

Lhis invention relates to circular-knitting

machines; and among the objects and ad-
vantagessought and secured by the invention

are the provision of means for throwing into
and outof operation push-up and pull-down or

picking cams—that is, the cams emploved in

narrowing and widening, respectively, when
making, for example, the heel and the.toe of
a stocking; to automatically accomplish the
control of said cams as just described; to pro- |

‘as are not shown and parts shown and not yo

vide means for reciprocating a cam-cylinder

- duringsaid work, and means for stopping said !

reciprocation when said work 1S completed.

T'he invention is clearly illustrated in the.
accompanying drawings, which, with the let- |
ters of reference marked thereon, form a part
of this specification, and in which— "

- Figure 1 is a front elevation of a machine
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~embodying my present invention. Fig. 1* is

a detail, partly in section and partly in eleva-

tion, showing the means for connecting and-
‘disconnecting a pinion, hereinafter described,
and the fast pulley. Iig. 2 is a side eleva-

tion of the machine, the crank H5 being re-
moved. Fig. 3 is a plan (with the knitting-
cylinder removed) of the meansemployed for
controlling the push-up and pull-down cams
and for connecting and disconnecting the
fast pulley. Tig. 41is a section on theline 4 4
of Fig. 3. " Fig. 5is a detail'in side elevation
looking at the inner face of the plate carrying

the mechanism shown in Fig. 3. Fig. 6isan
clevation of a portion of the same plate look-

ing upon the opposite or outer side. TFig. 7
1s a detail, on a largerscale, of the pawlseen
at the upper right hand of Fig. 5. Fig. 8 is
an elevation of one side of pulley A3, seen in
Fig. 5, looking at the opposite face thereof

from that shown in said figure. Fig. 91is a
view of the shiftable cam-plates detached

from the cam-cylinder. Fig. 92 is a section

| through the cam-cylinder, showing the man-
ner of mounting the cam-plates employed for

changing the push-up and pull-down cams.
Fig. 10is a vertical sectional detail through

the needle-cylinder. Fig. 11isa perspective sg
of one of the presser-bits removed.
18 a detail of the cam-plate T, and Fig. 13 is
& perspective of the shifting plates and the

Kig, 12

push-up and pull-down cams.

 Like letters of reference indicate like parts 6o
‘throughout the several figures of the draw-

ings. S o
- There being portions of a knitting-machine

~which do not constitute a part of my inven-

tion and portions which have no direct rela-
tion thereto, I have shown only such parts of

a knitting-machine as are ‘necessary to a
‘proper understanding and operationof myin- .

rention, and such parts of a knitting-machine

particularly described and parts which may

be substituted for those shown may be of
any well-known construction. -

Referring to Figs. 1 and 2, A designates
the base of the machine, designed 1o be se-
cured in a desired position in any of the

known ways and which in its circular portion

A’ is provided with an annualar groove (not
shown) in which is mounted the cam-cylin-

screws in the nsual way. -
A® is the main driving-shaft, carrying fast

035

75

‘der B in the usual manner, the retaining-ring 8o

B’ being detachably secured in position by -

and loose pulleys A3 and Al respectively,

‘and upon the inner end of thisshaft isa bhev-

eled gear A’ adapted to mesh with a toothed

rim or ring B%, Fig. 9*, on the lower end of
the cam-cylinder B to rotate and oscillate or

reciprocate the cam-cylinder in the usual
manner. N R
C, Fig. 10, is the needle-cylinder, having

‘the vertical grooves ¢ for the needles w of

known construction and mode of ‘operation.
Near its upper end this cylinder is provided

85_

Q0

with an annular groove C' for the reception g3

of the heels of the presser-bits or ““hold-

downs” D,as seen in FFig. 10. These presser-
bits have each a rounded heel d, which fits
‘in the said groove C’ and on which the bit
| works as a fulerum, and each bit has also a roo
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horizontal bearing portion d'* between the
heel and the tail d?, hereinafter described.
It will thus be seen that the pivotal point Is
located within the outer surface of the nee-
dle-cylinder.
locating the pivot the presser-bits are thrown
in and out by means hereinafter described
in a very slightly curved line or arc beiween
the needles, and the yarn is received in the
notch d' thereof, so as to hold the loop or
stiteh down when the needle rises, thus avoid-
ing the use of a weight. As the stitch 1s
drawn the presser-bits move forward toward
the center of the cylinder, and in so doing

carry inward from the hook the work, and

as the needle rises in the loop or stitch the

finger d° above the notch d’ prevents the fab-
ric from rising any farther, and thus holds
‘the work down, it being understood that the

presser-bits are at first held back while the
needles are descending. The presser-bit is

 formed with a hook-shaped tail d?, which is
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‘designed to work in aslot in and hook or take

bearing against the undersurface of the ring
D', (which is driven by an arm B**, Fig. 1,

on the cam-cylinder,) and the extension d*

thereof is adapted to bear against the 1in-
clined inner face of a depression D*in said
ring D', as seen in Fig. 10. Hooking the tail
d? under the ring D4 whiech is secured to the
needle-cylinder, retains the bitin place with-
out other holding means.

D3 represents the annular springs, located
in grooves in the outer periphery of the nee-
dle-cylinder and operate in the usnal manner

to retain the needles in their places.

40

B? is a plate secured to the ring D’ in any |

suitable manner, as by serews b, and the op-
posite ends of this plate are provided with

the oppositely upwardly inclined arms or ex-
tensions B2, which pass over the extensions

- 8 of the presser-bits, and as the cam-cylin-
~der is revolved these arms ride over the said

45

extensions of the presser-bits, and thus de- |
press them on their pivot and withdraw the
- finger portion and mnotch d' thereof away

| from the needles, the movement being in sub-
- stantially a very slightly ecurved line in and

55
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out from between the needles and back be-

tween the same, the extensions B° of the

plate B? bearing upon the upper face of the

extensions d? of the presser-bits and the lat-
ter having a bearing upon the inclined sur-
face D?, which surface is restricted to the lo-

cality under plate B? which locality is adja--

cent to the stitch-cams of the ecam-cylinder,
so as to produce coaction of the needles and
presser - bits at the time that stiches are
formed, while the bits are in a series extend-
ing completely around the needle-cylinder.

" The said bits must follow the preseribed path

in their movement as the plate B? and ring
D' are moved around by the arm 1B7<%,

- The cam-cylinder is provided with push-up
and pull-down cams, designed to operate in
the manner fully explained in my Patent No.
471,220, dated March 22, 1392. -

This is important, for by thus

out of use at desired times.

686,070

Integral with the support E of the par-
tially-rotatable and slidingly-mounted pull-
down cams E' and push-up cams E° is a

bracket EX, (see Figs. 1, 2, and 9%,) in which

is detachably mounted the standard E°, car-
rying the guard-ring Ef of usual construc-
tion, and mounted in this bracket is a horl-
zontal shaft K5, upon the outer end of which
is an arm E° held thereon detachably and
adjustably, as by a set-screw e, and mounted
on a stud projecting from the free end of this
arm is a roller E7. TUpon the inner end of
this shaft is carried a disk E?, (indicated in
its proper position in front of plates F I in
Fig. 9 by dotted lines,) and projecting from

| diametrically opposite points on the 1nner

face of this disk are the pins E°, which are

located in slots f of the plates I¥, which are
curved to conform to the contour of thecam-

eylinder and mounted in any suitable man-
ner to slide thereupon, with their horizontal
portions overlapping each other.

sion: F', terminating in the inwardly-directed
portions, the under faces f' being inclined.

‘The outer plate F has a curved slot f<for the

passage of a pin E° into the vertical slot f of
the inner plate and for the movement of said
pin in a direction opposite to that of the outer
plate F' when the disk E®is partially rotated.
The outer plate ¥ is moved by the other pin
E? of the disk, resting in a vertical slot f

‘therein, similar to the slot f of the inner

plate, and as said pin projects inwardly

‘slightly more than the thickness of the outer

plate the inner plate is given a curved upper
edge at ¢ to permit said pin K’ to move in a

“direction opposite to that of the inner plate.
By this construction oscillations of the disk
‘produce opposite direction of movement in
~each plate.
-sions 73 are cam-shaped and are designed to
‘engage the portions e®at a point inside of their

The upper faces of the exten-

pivots (see Fig. 2) of the inner or push-up
cams E? (which portions e® are those which

‘project into and through the opening in the

cylinder to codperate with the needles) to
lift them out of operative position or permit

‘their springs to return them when not lifted

by said extensions f°. The ineclines 1’ codp-
erate with the pull-down cams in the same

‘manner. The thumb-pieces of said cams are
‘designed for the operation of the cams by

hand when desired to throw them into or out
of operative position. In the operation of

the machine when the roller EY Fig. 1, con-

tacts with the arm o?, which will soon be de-

‘geribed, and the arm E° is moved it rotates

the disk E8, and through the engagement of

‘the pins with the inner ends of the plates the

latter are moved simultaneously toward or
from each other. In this manner the widen-
ing and narrowing cams are broughtintoand
As shown 1in

Fig. 9, the plates F are in position which
they assume for widening the work—that is,
. the pull-down cams are in use. When the

| Each of
these plates is formed with-an upward exten-
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- 9) by reason of the
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disk E® is moved in the direction of the ar- l'in Fig., 2.
a° of the bolt is adapted to be thrown info the

row indicated in Fig. 9, the plates are moved
toward each other (see dotted lines in Fig.
pins K’ engaging in the

slots f of said plates, and the portions 7' of

- sald plates are drawn toward each other, thus

10
15

20

30

" push-up cams E are shown as locked in an

35
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- which cams and their operation are fully and

are constructed to be put into

drawing down out of operation the pull-down
cams K’ and allowing the push-up cams E2to be

brought by their springs into operative POsi-
tion for raising the needles. When the disk
1smoved in the opposite direction, the plates

K are moved from each other, the push-up

camsare thrown back into position, (indicated

in Fig. 9,) and the pull-down cams are thrown
Into position through the openings in the ver-

tical portion of the cam-c¢ylinder provided
therefor, and the parts are again in the POSi-
tion for widening. It will be understood that

~each plate I controls one push-up and one
pull-down cam and that the push-up and pull-

down cams operated by each plate are dis-

posed upon opposite sides of the pivot of the

disk, as clearly seen in Fig. 9, so that the said
cams are operated in pairs of like cams. For
example, plate I, right of Fig. 9, when moved

to the left pulls down out of the cam-cylinder
pull-down cam K’ at the right of Fig. 9 and
~ allows push-up cam E?on edge 72 of the same

(outer) plate to enter the cam-cylinder. The

same action takes place with the other plate

F on the other cams, and thus a pair of push-
up cams are put into opération. In Fig. 13

outer inoperative position when they are un-
influenced by the edges 72 of plates F. ‘They
and released
from such position by hand.

- As thus far described there are the pirinei—'"'
pal elements of a knitting-machine provided
with the push-up and pull-down cams em-

ployed for widening and narrowing the work,

- clearly deseribed in my Patent No. 471,220,

45

‘hereinbefore mentioned. There also are thus
far described shifting plates for throwing into

and out of operation said cams and neans

for operating the shifting plates. It now re-

mains to describe the means employed for

- operating the plate-shifting disk.

50

- beneath the horizontal extension A7 of said
- Iframe. On the up

55

The beveled gear A® is located in a curved

depending chamber Afon the frame A, Fig. 1,
and the fastand loose pulleys A% Atarelocated

per face of this extension
A% is mounted to slide a bolt A3, the outer

end of which is rounded, as seen best in Fig.
5, and this bolt is mounted to slide in suitable

- bearings or guides ¢ on the said extension,

60

and around this bolt is a spring A, one end |

of which isconnectedin any suitable manner

to the outer guide or bracket g, while its other
end is connected with a laterally-projecting
lug or stud «’, extending from the bolt be.

tween its guides or bearings. The inner end

of the bolt is extended at right angles to its
length,asseen at ¢® and the upper face thereof

1s slightly rounded or beveled, as seen best |

dotted arrow in Fig. 3.
‘detached in Fig. 12, and

| (See Fig. 2.) __ -
__T'he cam-plate T' is operated as follows:
When the slide P is moved upward by rack-
| bar L, so that the plate Q, hereinafter de-
scribed, engages the pin N¢on the bar N, the
latter is caused to move, whereby the pin S,
projecting therefrom into slot ¢ of the plate

€70,
M

Thisright-angled extension or arm

path of the roller E7, Fig. 1, carried by the

‘arm E° as will be hereinafter deseribed. The
spring A? acts to force the bolt A® outward—

70

?. €., 1n the direction of the arrow in Fig. 3—

the said spring being stretched as the bolt is

forced in the opposite direction by the en-

gagement of the cam portion ¢' of the plate
T therewith.” This spring is also, as before

75

noted, connected to the pin or lug @', so as

normally to keep the arm «? of said bolt in
an upward right inclined position, as seen in
Fig. 2, the direction being indicated by the

. i1t comprises a cam-
like flange T, projecting inwardly from its

body portion and at the top, and another .

flange T% projecting outwardly at the bottom
and having notches #° and ¢ in its edge. A
slot 7 is made in the plate for the reception

of the pin 8, carried by the bar N, and the
pivot TH

plate is movably supported by its
which is seated in the plate G, above and at
right angles to the pivot u of the plate U".

T, moves the plate T on its pivot and its cam-

‘flange T' engages the rounded end of the bolt

8o

The plate T is shown

Q0

95

10C

A®and forces the same inward and its arm a®

E. By means hereinafter described plate T

‘into the path of the roller E7, which arm a®
trips arm ES, turns disk K8, and shifts plates |

10§

1s moved to allow bolt A% to be moved out- |

wardly by the spring A®.

As thus far deseribed it will be seen -that’ |

the shifting plates F will remain inactive dur-

ing a number of reciprocations of the cam-
‘cylinder in the operations of narrowing until
the progressive movemwent of the rack-bar L
has forced plate Q against the pin N® on bar
N, thus moving bar N with. the rack-bar L,
‘which continues its step-by-step movement,
(by means hereinafter deseribed,) and the re-
‘sult is that the arm a? of bolt A®is projected

into the path of rock-arm E° on shaft E?, se- .
ccured to the disk ES, which, being actuated by
the rock-arm, shifts the
‘each other and they throw into operative po-
sition the pull-down ¢camsand outof operative

position the push-up cams, putting the former
in position for the work of widening. By

“reciprocation” of the cam-cylinder is meant
‘that it makes one practically complete rota-
tion'in one direction and a second practically
complete rotation in an opposite direction
when driven by pinion H, pulley 1%, and in-
termediate devices to be described. The re-
versal of direction of rotation of the cam-cyl-
Inder is occasioned by reversal movements of

rack-bar G* to be described. It will be un-
derstood that the plates K areshifted toward

plates I away from

LI1O

115
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- guide the sliding rack-bar G*, as seen best in.

‘as seen best 1n Fig. 1.
from the Jower edge of this plate and near

cach other by lowering arm E° by hand be- |
fore reciprocating knitting begins, thereby

throwing the narrowing or push-up cams into

operative position, and they remain there un-.
til the widening or pull-down cams are thrown

into position, as just described. o
Any suitable form of belt-shifting mechan-
isin may be employed. One form has been
herein shown; but as this constitutes no part
of the presentinvention a description thereof
is not deemed necessary. It is described in

‘detailin my Patent No. 522,438,dated Decem-

ber 31, 1895, to which reference may be had
for a further understanding thereof,if neces-
sary. | | D

9%, Iig. 9%, represents studs or projections
extending laterally from the cam-cylinder
B and engaging over the upper faces of the
platesF to prevent vertical movement thereof.

G is a plate supported from the frame A
and may be reinforced at its lower edge by
the lateral brace G, extending from the
bracket which supports the belt-shifter G*,
Projecting laterally

each end are studs ¢, carrying rollersg’, hav-
ing flanges ¢*, which serve to support and

Fig. 2. A similarroller ¢, having a flange ¢*,

30

35

is located on a stud projecting from the said
plate above the rack-bar.

" H is a pinion loosely mounted on the driv- |

ing-shaft A%, meshing with the rack-bar G?,
and this pinion has an opening A, (see Fig.
12,) in which is located a pin H', having at

its outer end a notch engaging a rib on the

~ collar H?, mounted to slide on the shaft A?

and having a groove 1%, in which works the

~end of the shifting lever I3, the said end ly-

_40.

45

ing in the groove, so that the collar may slide

upon and revolve with the shaft to which it
is secured by a spline in the usual manner.
Projecting upward from this shifting lever is
a pin HY (seen best in Figs. 2 and 3,) the ob-
ject of which is to move the cam-plate U’
(when the handle /° is moved in the direc-

 tion of the arrow in Fig. 3) so as to swing

g0

its end (at the left of its pivot) away from

the notched flange T? of the plate T. This
allows the plate T to be swung on its pivot,
(through the medium of pin S, bar N, and

spring N%,) the pin pressing against the plate

“in slot ¢, Fig. 2, so that the roller U, Fig. 2,

55
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which is carried by the bend U?® of the plate
U’, will engage the notech #°, Fig. 12, of the
flange T?, as also seen in Fig. 2, and lock the
plate U’, when during its movement and that

of the lever the clutch-pin. I’ has been car-

ried into engagement with the pulley AS
This results in connecting the pinion I and
the rack-bar with belt-pulley A®and in recip-
rocating the cam-cylinder by power, as will
be presently described. Normally the pin H'
rests out of engagement with the fast pulley
A3; but when it is desired to'have the pinion
H actuate the pulley and its shaft to recipro-
cate the cam-cylinder the handle of lever 1I°

cluteb. _
“and the parts of the eluteh, it being engaged
at one end with one part of the clutch and
“at the other end to the other part.
~cluteh members are normally separated. by
| the spring 15, so that the pulley does not nor-
‘mally engage and turn the member I* and

686,070

is thrown outward, thus moving the sliding
collar inward and forcing the pin H' into
opening 7Y in the hub of the pulley A® and
pin H' bencath wall «* and into the slot of
plate U'. . |

On the outer end of the shaft A®isfastened

a crank H5 having a handle 24 and, if de-

sired, weighted at the other end, as seen at
IS,  This handle is for the purpose of oper-
ating the machine by hand when the belt is
on the idler and it becomes necessary 1o ro-
tate thecam-cylinder. The shifting lever /i°
is pivotally mounted between its ends, as at
hé, on a stud projecting from the plate G, as

shown best 1n Ifig. 2.

The means employed to reciprocate the
cam-cylinder in the work of widening and
narrowing will now be described.

70

75

30

Mounted in the lower end of the plate Gis .

‘a shaft I, carrying a pinion I', which has one

member I of a clutech. (See Figs.3 and 4.)

I3 is a band-pulley loosely mounted on said

shaft and carrying the other member I* of the
% is a spring embracing the shaft

These

pinion I'. |
I is an arm tarning upon the shatt I and

“carrying upon its outer face two diametrie-
“ally oppositely disposed pins, studs, or pro-

jections 1. One end of this arm is extended
at richt angles toits length and substantially
parallel with the shaft to form a handle 7, by
which the same may be moved, if desired.
Fast upon the outer end of this shaft is a col-
lar or nut ¢, having upon its inner face two

“oppositely -disposed substantially V-shaped
notches??, Figs. 1and 3.
forces the pulley and the arm I°outward, and

Normally thespring

the projections or pins I fitin these notches.
When it is desired to engage the clutch mem-
bers so that the pulley will turn the pinion
I', the arm or handle 7 is moved in either di-
rection, when the pins or projections I7, which
are rounded or beveled on their free ends,
ride up the inclines of the notches, and thus
force the arm and the pulley inward, so that
the clutch members are engaged and are thus

‘held by reason of the bearing of the pins or

projections upon the inner face of the collar
7', as will be readily understood.
- Jisa stud projecting from the plate G, and
loose on this stud is a large gear-wheel J’,
which meshes with the pinion I' on the shaft L.
K is a plate secured to the sliding rack-bar
G2, as seen in Fig. 2, by screws, the plate be-
ing seated in a recess 1n the sald bar, so as
to be flush therewith, and this plate 18 bent,
as seen at k&, to pass under the gear J' and
up the outer side thereof and is provided
with a slot %', in which works a crank-pin K/,
projecting from the outer face of the gear J'.

| A washer K?, of vuleanized fiber or any other
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suitable material, is seecured upon this crank- | L, the pawl O’ passing over the detent N, as

pin in any suitable manner, as by a coteral
k*, passed through an opening in the outer
end of the pin, and this washer rides upon
the vertical ribs K3 at opposite sides of the
slot, while the crank-pin itself works hetween
the walls of said slot and between the ribs.
When the clutch members1?I*arein engage-
ment and mnotion is conveyed by belt (not

shown) to the pulley I3 the pinion I’ is ro-

tated, and by reason of its engagement with
the gear J' the latter is revolved, and a re-

ciprocatory motion is imparted to the rack-

bar G*?, which oscillates the pinion H, the

shaft A% the beveled gear A’ and the cam-

cylinder, whereby opposite movements of bar
G* produce opposite rotations or reciproca-

~tions of the cam-cylinder in widening and
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narrowing. When the cluteh members are
not engaged, as seen in Kig. 4, the pulley I3
may be rotated without imparting motion to
the said parts for the reason that the pinion
I' is not revolved. One edge of the plate K
18 cut away, as shown at %%, so as to allow of
the fullrequired movementof said plate with-
out striking the shaftI or the member of the
cluteh thereof. | |
Arranged to slide upon the upper edge of
the plate G is a rack L, having a shoulder or
inclined portion p? as seen best in Fig. 5, and

‘to which rack is connected in any suitable

manner one end of the rod L/, the other end
of which is connected to the weight 1.2, which

1s mounted to slide upon an arm or rod L5,

which isadjustably mounted in the bracket/,
rising from the lower end of the plate G and
provided with a set-screw I’, as seen best in
Figs. 5 and 6, by which the said rod may be
adjusted up ordown to put to use more or less
teeth of the rack-bar L, as occasion may re-
quire. ItisapparentthattherodL’and wire L4
actasastoptofurtherdownward movement of

- rack-bar L and if set farther to the right, Fig.

9, would leave a less number of teeth to be op-

.erated by pawlO'tomovethebartoifsextreme

upward travel. Inthe upperendofthisrodI3
isasubstantially U-shaped wireL4, onearm of
which is extended laterally, as seen at /4, Fig.

- 3, beneath the plate M, having a shoulder m®=,
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mounted, as at n', on the side of the

Fig. 6, and the lower end of which plate is

~provided with an opening [’ for receiving a

stud or pin (%, projecting from the bracket I.
T'he other end of this plate works in a slot »

in the upper face of the bar N, as seen in Fig.

3, having an end wall to contact with projec-

tion m**of plate M, and the upper edge of this
end of the plate M is beveled, as seen at m*,

Fig. 6, and extends beneath the detent N,
which is carried by an arm N? pivotally
plate G,

~and a spring 7’ is provided for the purpose

of normally holding this detent down in en-
gagement with the rack I.. Pivoted on the

opposite side of the plate G at o, Fig. 5, is
an arm O, and on the upper end of this arm
18 pivotally mounted at o' a pawl O, caused
~ by spring ¢® to yieldingly engage with the rack .

lever O.

seen clearly in Fig, 5. This detent N’ serves
lo normally engage the rack-bar L and pre-
vent motion thereof under the influence of its
weight I°; but when the plate M is moved by
confact of weight L* raised by the rack-bar
L, its inelined portion lifts the detent N’ and
pawl O" out of engagement with the rack-bar,
which is'then free to be carried downward to
the end of its movement by the weight. As
the rack-bar L is brought down by the weight

Lethe bevel p° at the lower end of the rack-bar

takes under the wire I! and raises it so that
its arm Dbeneath plate M lifts it out of the

shoulder or recess, I'ig. 6, when by gravity

or the stress of the pawl-springs the plate is
returned to its lower position ready to be
again forced upward by contact of weight 1.2
with its lower end. |

Projecting from the pawl O' is an arm or

stud 0% Fig. 6, to which is attached a spring

the other end of which is connected to some
ixed part, as to the arm or bracket O! on
the plate G. This bracket carries a pin OX,
which projects above bar N to keep it in
contact with plate G. The other end of this
arm O is bent back upon itself, as seen at O?,
to give a bearing for a tappet Of, Fig. 8, piv-

otally mounted, as at 0% on the hub of the

fixed pulley A%, the tappet being located in a
recess 0™ in said hubandhavingalateral pro-

Jection o° at the free end. The pivot of this
tappet is encircled by a coiled spring (not

shown) to keep it normally in the position
shown in Figs. 5 and 8. A yielding resist-
ance, as a spring O™, is provided on the pul-
ley for the purpose of cushioning this tappet
after it strikes and leaves the end O% of pawl-
T'his occurs only when the pulley
A’ is rotating in one direction—that is, when
the tappet depresses the end O% of the lever
O—the coiled spring allowing {he tappet to
pass over the end O° without operating the
pawl-lever when the pulley is rotating in the
otherdirection. Supposethe pulleytobe mov-
ing with its top traveling in the direction to-
ward the pivot O of thelever O° Then the end

of tappet O® would slide along the lever O% un-

til itcame to the angle between the arm of the
sald lever and the rounded projection on the
en¢l thereof. Then on further movement of
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the pulley the tappet would be turned on its

pivot and as it turned would increase the
radial distance from the center of the pulley
to the outer end of the tappet, and hence

lower the lever, being finally released there-
from after being turned into substantially

the position indicated in dotted lines in Fig.

simply wipe past the projection on the lever.
When the belt is thrown from the fast pulley

A® onto the loose pulley A*and the machine
| 18 operated by another belt on the pulley I3,
this tappet engages the portion O3 ¢f said le-

ver O, and thus mnoves the same on its pivot,
causing the pawl O’ toengage the rack L and
move the same one tooth at each alternate
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5. Onthereturn movement the tappet would
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of normally holding this latch R up, the
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‘also four pmJeetm

R,

reciprocation of the rack-bar and of the cam-

cylmdel

P is a slide having slots p, by which it i3
mounted upon the pins or studs P, project-
ing from the depending portion P? at the
outet end of the horizontal part A7 of the
frame, and which pins extend over the bar N.
Totherear end of this bar is attached a spring
N3, the other end of which is attached to the

plate (.
‘P31is a spring connected at one end to the

_Shde P and at the other end to some fixed
part, as the portion P? of the frame

, 48 seen
in Kigs. 3 and 5.

The upper end of the bar N carries a later-
ally-projecting pin N¢, asseen in Figs. 8 and
5, and on the upper end of the SHde P is
loosely pivoted the plate or pawl Q on a pivot
g, and having its arms, of which there are
four,1 2 3 4, of different lengths, and having
pins Q , a8 seen most
clearly in Iig. 7.

R is a latch pivoted at its lower end on a
stud projecting from the plate G, and its
outer end is beveled, as seen in Fig. 7, while
said outer end is provided with a noteh or
shoulder R’, as is seen also in said Fig. 7, to

engage one or the other of the pins Q’ on the
;plate Q as the parts are reciprocated.

The
dotted lines in Fig. 7 show the position of the

same being depressed by the pins Q' and re-
turned to its normal position by said spring
as soon as the pins ha\e passed out of the
path thereof.

S is a stud or pin projecting laterally from

the bar N and works through a slot ¢ in the

plate 1, which is pivotally mounted, as at T4,
Fig. 2, on the plate & and has at its upper
end the overlapping cam-flange T', the upper
edge or end of which is beveled, as seen at ¢’
in Fig. 3. This flange is designed to act as a
cam upon the sliding bolt AS. This plate T
has projecting therefrom at its lower end a
lateral portion T< having notches, Kigs. 3
and 9, which portion extends beneath and is
adapted to be engaged by the roller U, car-
ried by the plate U’. This plate is pivotally
mounted, as at u, on an extension of the
plate G, and the lower end is*curved in sub-
stantially U form, as seen at U?, forming a
slot %', one wall of which is resilient and
curved or bent upwardly, as seen at u°in
Fig. 2. The upwardly-projecting pin H* on
the shifting lever II® is designed to engage

‘this bent spring portion %® and to pass be-

neath the same and into the slot " when the
shifting lever is moved in the direction of
the arrow to throw the pin H' into the hole
in the hub of the fast pulley A% to produce
reciprocation of the cam-cylinder and to pass
cuf of said slot when the pin H!is entirely
disconnected from fast pulley A% and this
without bringing the plate U’ outwardly, the
wall «° being in this case raised by hand.

A |
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stout spring W is provided, which is wrapped
around the pivot of the shifting lever, with
one end extending back of the plate U, as
seen in Figs. 2 and 3, and serving 1o nor-
mally keep ‘nhe said platp outward.

The plate U’ is in its nature a latch under

spring tension and held in that condition by

the plate T, which is moved upward by pin
S on bar N to at the proper fime release said
latch in order that it, being under tension of
spring W, shall automatwally by action on

 pin H* operate lever H? to withdraw pin

from pulley A3 and stop the reciprocation
of the cam-cylinder. When it is desired to
stop such reciprocation before the bar N has
reached a point to do it automatically, 1t may
be done by hand,provided the wall «® be raised
by hand slightly to allow pin H* to pass be-
neath it. When this has been done and the
pin H* stands outside of and in front of wall
u?, as seenin Fig. 2, the lever /i’ may be moved
in the dlreetlon of arrow, Fig. 3, and pin H*
will automatically lift wall ¢ and enter the
slot, where it is shown to bein Fig. 3, where-
uapon the reciprocation is resumed and con-
tinued until the rack-bar L. and the connec-
tions described bring bar N and its pind to a
position to automatically stop the reciproca-
tion, as before described. |

The slide P is provided upon its under side
with a shoulder ? Fig. 6, which is in line
with and adapted to be engaged by a shoulder
or offset pt, Fig. 3, on the rack-bar L, so that
when the latter has traveled a predetermined
distance this shoulder engaging the shoulder
»% on the slide P will move the same with it
to the limit of its movement. As it is thus
moved the plate or pawl Q, carried by plate P,
ismoved onits pivot by theengagement of one
of the pins Q' with the noteh R’ of the latch R,
as will be best understood by reference to
FFig. 7.

The plate or pawl Q, with its four arms 1,
2, 3, and 4, of different lengths, 1s designed
for use in making the ordinary toe and large
heel. In the position in which they are shown
in Fig. 7 the toe has been completed and the
parts are in position to be moved, so as to
make the heel of a subsequent stocking, the
irst movement being to carry arm 4 around
by hook R’ on a pin Q and bring arm 1 in
line with pin N°, it'being understood that the
two arms 1 and 2 are for the heel, while the
other two arms 3 and 4 are for the toe, and
that each of these pairs of arms is used
separately and independently—that is, while
the heel 1s being made the arms 3 and 4 are
completely out of use and vice versa. While
the c¢ylinder is being reciprocated and the
rack-bar L is being moved up its shoulder p*
comes first into contact with the shoulder p°
of the slide PP, upon which the plate or pawl
Q is mounted for rotary movement, and after
moving farther the hook R’ of the latch R en-

‘gages the pin Q' between the arms 3 and 4,and

in the further movement of the slide the plate
or pawl Q 1s turned on its pivot in the direc-
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“half of the heel.
the push-up eams have been in use during

‘hand put in position to make the foot.

plete rotation of the cam-cylinder.
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tion of the arrow indicated in Fig. 7, bringing
the arm 1 into position to nextengage the pin
N® on the outer end of the bar N. Slide P
18 then moved ahead until the arm 1 engages
sald pin N° and thiscontact moves the bar N
up, and by means of the devices seen in Fig.
6, including the weight 12, hereinbefore de-
scribed, the plate M is forced upward until the
tapered end m™ of the said plate engages the
detent N’ and lifts it from engagement with
the rack, and this detent in turn engaging
beneath the pawl O also disengages the same
trom the rack, thereby releasing the rack,
which dreps by weight L? into its normal or
starting position, and in so doing the shoulder
or tapered portion p” of the rack-bar engages
beneath the longitudinal portion [* of the
wire L* which being b:neath the plate M lifts
its. shoulder m!* from the lower end wall of
the slot n of bar N (see Fig. 6) to insure the
return of the detent N’ and pawl O’ into po-
sition to engage the rack. This completes
the operation of narrowing to make the first
Let it be remembered that

this operation of narrowing and thatthe rock-

‘arm E®has been in a depressed position and,

further, that the rack-bar (and its adjuncts)
has reached the highest peint in its step-by-
step movement, so as to force the bolt in-

‘ward to bring its arm a®in contact with arm

E° and move it from a depressed positionto a

lifted position, thus actuating the disk which

moves the plates I', whereby the pull-down
cams arenow 1n position todotheir work in the
subsequentreciprocationsof the cam-eylinder

second upward movement of the rack-bar
causes, through the medium of the devices
hereinbefore described in connection with the

movement of the plate Q, a second rotary

movement thereof upon its pivof, so thatthe
arm 2 thereof comes into operative relation
with the pin N°on the bar N by contact of
hook R with one of the pins Q' of the plate
(, thereby throwing out the sliding collar 1I*

and withdrawing the pin H from its engage-
ment with the hub of the.pulley A3, discon-
tinuing thereciprocating motion, and the heel
- 18 completed. Now the machine is stopped, |

ana all the needles of the cylinder are by
The
machine being thus shifted for circular work,
the foot portion, excepting the toe, is com-
pleted in the usual manner—that is, by com-
_ In mak-
ing the toe one-half of the needles are raised
by hand into the idle track and the roller E7ig
first thrown down, bringing the push-up cams
into operative position for narrowing, and the
operation requires the same reciprocation
of the cam-cylinder as in making the heel,
except that the arms 3 and 4 of the plate Q
are brought into operation one after the other
in the manner described instead of the arms

1 and 2. It will be understood bhat the dif-

ont at each side in narrowing.

The

ference in length of the arms of the plate Q
necessitates a corresponding difference in the
distance traversed by the slide P and the
rack-bar L, and consequently a difference in
the number of reciprocations and of needles
employed and stitches formed before the said
arms are brought into contact with the pin

N® to throw pin IT! out of pulley A® and stop

reciprocating the cam-cylinder. The rack-bar
L ismoved one tooth by pawl O’ at each recip-
rocation (double half-rotation) of the cam-cyl-
inder. IForinstance,supposing thattheslide
P and the arm 1 of said plate Q traverse a
distance sufficient to permit reciprocation to
rack twenty-seven needles, the armm 2 being
longer, the distance traversed by slide P will
""" be less and a less number of needles will be
racked or thrown ont of use—say twenty-five
oneach side of the whole number (eighty)
In narrowing or racked or thrown into use
in widening-—that is, one will be thrown in
at each side at each half-rotation of the
cam-cylinder in widening and one thrown
At each re-
ciprocation (double half-rotation) a still less
number of the twenty-seven needles on each
side will remain for use until sufficient are
racked out and the mnarrowing at the heel
completed. So, also, in making the toe the
arm 3 is shorter than the arm 4, and the
distance traversed by said plate is therefore

increased, and a greater number of needles—

say twenty-three—are racked when arm 3 is
used than when the arm 4is used. The lat-
ter being of greater length than the arm 3
racks off less needles—say twenty-one—al-
though, of course, the arms could be so va-
ried in length as to bring about a greater
difference in the number of needles thrown
out of employment before reciprocation is au-
tomatically stopped. DBy “‘racking” is meant
throwing the needles into and out of work-
ing position in the work of widening or nar-
rowing. It will be understood that the plate
Q is held in any of its four positions by rea-
son of the disposition of the pins Q" npon op-
posite sides of the pivot and their riding con-
tact on the upper edge of the cateh R, so that
the reverse movement of the slide P does not
affect or rotate the plate Q. S

The operation of knitting a complete stock-
ing by the means hereinbefore particularly
described may be stated in general terms as
follows, assuming the plain knitting has pro-
gressed to a completion of the leg portion and
that the heel is to be formed: One-half of the
needles are thrown up into the idle track of
the cam-cylinder. The inain belt is shifted
to the idle pulley A*. Lever/i%isthrown out
to couple pinion H with fast pulley A%, Rock-

s
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arm HE° is thrown down to the position shown

in Kigs. 1 and 2, thereby reciprocating plates
F K toward each other and permitting the
push-up cams to project through the cam-
cylinder into the plane of the path of the
heels of the needles and drawing downwardly

| out of the ecam-cylinder the pull-down cams,
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thus preparing the cams for narrowing the |

fabric toform the first half of the heel. Now
the clutch-lever 2, Iig. 3, 1s thrown to con-
nect belt-pulley I® with pinion I', whereby
power 1s conveyed and motion nnpmted to
the cylinder-reciprocating means and pick-
ing-cam-controlling plates F F. The recip-
Ioeations are conbinued until the pawl Q of
plate I has contacted with pin N° of bar N
and moved said bar until pin S forces plate
T against bolt A%, the arm ¢® of which is
thereby moved into contact with rock-arm
ES, causing it to move upwardly and rotate
disk E® and this moves plates ¥ away from
each other, withdrawing the push-up cams
andinserting the pull-dewn cams. Theabove-

mentioned movement of plate T releases plate

U’, so that spring W disconnects pinion I
and fast pulley A2, so that reciprocation of
the cam-c¢ylinder ceases automatically. 1t is
customary for one operator to have charge of
several machines, and this automatic stop-
page of narrowing when a desired predeter-

mined number of needles have been racked
The picking-

is of course of material value.
cams having been thrown into position for
widening, the operator now throws lever /i,

- as before, and conneects pinion II with fast
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‘widening and narrowing

pulley A°, and reciprocation of the cam-cyl-
inder again takes place and continues until
automatically stopped, as Just described.
All the needles are now by hand or, 1t may
be, by special devices run down to the work-
ing track, and the foot is formed by plain
knitting, as usual. Then the picking-cams
are set for narrowing at the toe and the power
applied to pulley I° to reciprocate the cam-
cylinder, as above described in narrowing at
the heel.

It is t0 be understcod that the operation of
the needles aside from the novel devices {or
controlling them in making the heel and toe
of astocking is the same both as to the num-
ber thrown out »f use by hand or otherwise,
the number remaining in use, the 1ncrease
and decrease of those in use at each side of
the series of needles at each reciprocation of
the cam -cylinder during the operations of
as has been long
known in the art and as in substance fully
described in United States Patents No.
350,466, dated October 5, 1886, No. 172,940,
dated February 1, 1876, and in my patent No.
471,220, hereinbefore mentioned, in which the

specific picking-cams herein employed are

fully shown and described. Reference to

these patents is made to avold unnecessary

60

prolixity of description of what is old.
I'rom the description given it will be seen
that the knitting-machine provided with my
improvements is capable of automatically
performing the work of ‘knitting a complete
stocking, including the formation ot the heel
and toe thereoif, and that by the relative
lengths of the arms of the plate or pawl Q an
ordinary or large heel may be formed by con-

trolling the duration or thereciprocation and |
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of the operative of the pull-down and push-
up or picking cams. IFurthermore, the in-
vention is readily adaptable to machines of
known construction, and 1t is apparent that
certain combinations hereinafter claimed
may be utilized for controlling duration ot
reciprocation without the employment of the
simultaneously-operating picking-cam-con-
trolling devices, and vice versa. Other modi-
deations and details of construction may be
employed without departing from the gist of
the invention or Qaenﬁcmg any of its advan-
tages.

P.-.u ts of a knitting-machine, including the
presser-bits and some of their coacting de-
vices herein shown and in part described, are
not herein claimed, as they are made the sub-
ject-matter of a divisional application, Serial
No. 40,801, filed December 22, 1900.

What is claimed 15—

1. The combination with a cam-cylinder
and its needle-picking cams, of oppositely-

disposed plates slidingly mounted on the said

cylinder and located to operate directly on
said cams; substantially as specified.

2. The combination with a cam-cylinder
and its needle-picking cams, oL oppositely-
disposed slotted overlapping plates slidingly
mounted on the said cylinder, and a disk pro-
vided with pins constructed to actuate sald
plates; substantially as specified.

3. The combination with a eylinder and its
needle-picking cams, of oppositely-disposed
plates mounted to slide on-the outer face of
sald cylinder and having notches, and a disk
carried by a rotatable shaft and having pins
adapted to engage said notches; substantiall y
as specified.

4, The combination with a cam-cylinder
and its needle-picking cams, of oppositely-
disposed plates having mchned cam-contact-
ing portions and notcLes mounted on said
eylmdel a rotatable qhaft and a disk on the
inner end thereof pr ovided with pins engag-
ing said notches to actuate the plates; sub
stan tially as specified.

5. The combination with a cam-cylinder
and its needle-picking cams, of oppositely-
dlSDOSGd plates having inclined cam-contact-
ing portions and notehes, a rotatable shaft,
a disk on the inner end thereof provided with
pins engaging said notches to actuate the
plates, and an arm on the outer end of said
shaftforgiving motion tosaid shaft; substan-
tially as specified.

- 6. The combination with a cam-cylinder
and its needle-picking cams, of oppositely-
disposed plates having cam-contacting por-

tions and notches, mounted on said cylinder,

a rotatable shaft, a disk on the inner end
thereof provided with pins engaging said
notches to actuate the plates, an arm on the
outer end of said shaft, and a shaft-operating
device adapted to be moved 1nto and out of

the path of said arm; substantially as speci-
fied.

7. The combination with a cam -cylinder
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and its needle-picking cams; of oppositely- |
disposed plates having cam-contacting por-
‘tions mounted on said eylinder, & rotatable
shaft, a disk on the inner end thereof pro-.

vided with pins engaging, so as to actuate,
the plates, an arm on the outer end of said
shaft carrying a roller, and a sliding bolt hav-

Ing an arm adapted to be engaged by said
roller, said bolt being spring-actuated and

having a rounded outer end; substantially as
‘specified. | :

8. The combination with a cam-ecylinder

and its needle-picking cams mounted toslide,
to partially rotate and to work through open-
ings in the eylinder, of oppositely-disposed

plates having inclined portions and notches,
a shaft mounted in an extension on the sup-

- portof said cams, and a disk carried by said
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.plates; substantially as specified. .
10, In a knitting-machine of the class de- |

shaft and having pins adapted to actuate said’
plates; substantially as specified. |

9. The combination with a cam -'cyli-uder_

and the needle-picking cams adapted to op-
-erate through openings therein, of slidingly-

mounted oppositely-disposed plates having

portions moving in the plane of and to actu-
ate said cams, and a shaft operatively con-

nected with and adapted to actuate said

seribed, the combination with the plate G and

the rack-bar mounted to slide on the upper

edge thereof, the cam-cylinder, the cams, and
the needles, of a pawl engaging said rack-bar,

acurved pivoted arm carrying said pawl, the

main drive-shaft, a fast pulley thereon pro-
vided with a tappet for actuating said arm to
cause the pawl tomove the rack-bar, and con-

nections controlled by the rack-bar for ren-
dering the needles operative and non-opera-

tive; substantially as specified.
11. The combination with a main drive-

shaft of a knitting-machine and the pulley

fast thereon, of a pinion loose on said shaft,
a collar slidingly mounted on said shaft and

carrying a pin adapted to pass through the

pinion and engage an opening in the hub of

- the pulley, means for rotating said pulley in

50

~opposite directions, a shifting lever pivotally
‘mounted between its ends ard having a por--

tion engaging said sliding collar to throw the

pin into engagement with the hub of the fast
pulley and carrying an upwardly-projecting
pin, a spring-actuated pivoted plate having a

I substantially U-shaped portion with a spring-

55
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Jaw, and means forlockingand unlocking said

‘plate; substantially as specified.

~12. In a knitting-machine of the class de-

seribed, the combination with the plate G and

the rack-bar mounted toslide upon the upper

edge thereof, the cam-¢ylinder, the cam, and

the needles, of a pawl adapted to engage said

rack-bar, a pivoted arm carrying said pawl,

means on the fast pulley of the main drive-
shaft adapted to actuate said pivoted arm,
and connections controlled by the rack-bar
for rendering needles operative and non-op-

-erative; substantially as specified.

tially as specified. .

L

13. In a knitting-machine of the class de-

seribed, the combination with the plate G and

the rack-bar mounted to slide on the upper

edge thereof, the cam-cylinder, the cam, and-

the needles, of a pawl engaging said rack-bar,
a curved pivoted arm carrying said pawl, a
main drive-shaft, a fast pulley thereon pro-
vided with a tappet foractuatingsaid arm to
cause the pawltomovethe rack-bar, a weight-
ed rod connected with the lower end of said
rack-bar, and connections for rendering nee-
dles operative and non-operative; substan-

- 14. In a knitting-machine of the class de-
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sceribed, the combination with the plate G and

the rack-bar mounted to. slide on the upper
-edge thereof, the cam-cylinder, the cam, and

the needles, of a pawl engaging said rack-bar,

‘a curved pivoted arm carrying said pawl, a
- main drive-shaft, a fast pulley thereon pro- -
vided with a tappet for actuating said arm to

cause the pawl to move the rack-bar, & weight-

ed rod connected with the lower end of gaid

rack-bar, the sliding plate M, a pivoted pawl-

Q2

lifting device, and connections controlled by ©

the rack-bar for rendering needles operative

and non-operative; substantially as speci-

fied.. |
15, In a knitting-machine of the class de-

95

seribed, the combination with the plate G and =~

the rack-bar mounted to slide on the upper
edge thereof, the cam-cylinder, the cam, and
the needles, of a weighted rod connected with

100

said rack-bar, a pawl engaging-the rack-bar,
a curved arm pivoted on the plate and carry-

ing the pawl and having its other end bent

laterally, a main drive-shaft; a fast pulley

thereon, a tappet on said pulley to engage the
bent end of sald arm, and connections con-

trolled by the rack-bar for rendering needles =

operative and non-operative; substantially

‘as specified. _ _ o -
16. In a knitting-machine of the class de-

scribed, the combination with the plate G and

105
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therack-barmounted on the upperedge there- . -

of,of a weighted rod connected with said rack-
bar, the cam-cylinder, the cam, and the nee-

dles, a pawl engaging the rack-bar, a curved
arm pivoted on the plate and carrying the

115

pawl and having itsother end bent laterally, =

a main drive-shaft, a fast pulley thereon, a
tappet on satd pulley to engage the bent end
of said arm, a cushioningdeviee for said tap-
pet, and connections controlled by the rack-

I20

bar for rendering needles operative and'non-

operative; substantially as specified. -
17. In a knitting-machine of the class de-

seribed, the combination with the plate -G and

the rack-bar mounted to slide on the upper

125

edge thereof, the cam-cylinder, the cam, and =~

needles, of a weighted rod connected with
sald rack-bar, a pawl engaging the rack-bar,

-a curved arm pivoted on the plate and carry-

ing the pawl and having its other end bent

130

laterally, a main drive-shaft, a fast -pulley

thereon, a tappet on said pulley to engage
the bent end of said arm, a cushioning de-
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vice for said tappet, and a sliding plate ac- |

tnated by said rack-bar and havmrr means

- for rendering the needles operative a,nd non-

operative; substantlally as specified.
18. In a knitting-machine of the class de-
scribed, the combination with the plate G and

the- rack-bar mounted to slide on the npper

IO

edge thereof, the cam-cylinder, the cam and
11eed1e%, of a weighted rod connected with
said rack-bar, a pawl engaging the rack-bar,
a curved arm piv'oted on the plate and carry-
ing the pawl and having its other end bent

laterally, a main drive-shaft, a fast pulley

“thereon, a tappet on said pulley to engage

20

the bent end of said arm, a cushioring device

for said tappet, a sliding plate actuated by
said rack-bar, a plate pivoted on the sliding
plateand hawn o portions of different len ﬂ‘ths

for rendering the needles operative and non-

operative; substantially as specified.

19. In a knitting-machine of the class de-
scribed, the combination with the plate & and
the rack-bar mounted to slide upon the upper

edge thereof, the cam-cylinder, the cam and
the needles, of a weighted rod connected with

- sald rack-bar, a pawl engaging the rack-bar,

a curved arm pwoted on the pla,te and carry-

' ~ing the pawl and having its other end bent

30

40

]aterally, a main drlve—sha,ft a fast pulley

thereon, a tappet on said 'pUlley to engage
‘the bent end of said arm, a cushioning device
- for said tappet, a sliding plate actuated by
- said rack-bar, a plate plvoted on the slldmfr
plateand having portions of different lenﬂ‘ths, |
lateral pins,a pivoted spring-actuated notched.

arm located beneath said pins, and connec-
tions controlled by the rack-bar for render-
ing the needles operative and non-operative;
substantlallv as specified.

20. Ina kmttm{r machine, the combination

with the cam and needle cyhndels and with

- the main driving-shaft and its fast pualley, of

45
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a pinion loosely mounted on said shatt,means
for connecting and automatically disconnect-
ing said pinion and fast pulley, a rack-bar
meshlnfr with said pinion, and means inde-
pendent of the main shaft for reciprocating
said rack-bar; substantially as specified.

21. Ina knitting-maehine, the combination
with the cam and nreedle cylinders and with
the main driving-shatt and its fast pulley, of
a pinion loosely mounted on said shaft, means
for-connecting and disconnecting sald pinion
and fast pulle}, a rack-bar meshmﬂ* with said
pinion, a gear having a WIISt-plD a slotted
plate embraemw sald pin and secured to said
rack-bar, a pinion meshing with said gear, a
belt-pulley independent from the main shaft
of the machine, and meaus for automatically
disconnecting the loose pinion from the fast
pulley on the main shaft after a predeter-
mined number of reciprocations of said rack-
bar.

22. In a knitting-machine, the combination
with the cam and needle ¢ylinders and main
driving-pulley thereof having a pivoted tap-

636,070

pet, thereon, of a tappet-lever and cam-cylin-
der-reciprocating means, comprising a rack-
bar and a pinion separably connected with
said driving-pulley, a pawl-and-rack mech-

| anism operated by said tappet and carrying

and connectlona controlled by the rack- ba,r ’

devices for terminating the reciprocation of
the cam-cylinder; substantially as specified.

23. Ina knifting-machine, the combination
with the needle and cam cylinders thereof,

of picking-cams, means comprising ov erlap-

ping plates for throwing the same in pairs
into and out of oper atwe position with rela-
tion to the needles, means for reeiprocating
the overlapping pla,tes cam-cylinder-recipro-
cating means operated from an independent
shaft and a pawl-and-rack mechanism co0p-
eratively arranged to throw picking-camsout
of operation and to simultaneously stop the
reciprocation of the cam-cylinders; %ubstan-
tially as specified.
- 24. The combination of a plate, the rack-
bar mounted to slide on the upper edge there-

of, the cam- cylmder the needlesand the cams,.

the pawl engaging the rack-bar, means for
supporting and aetuating sald pawl, a rod con-
nected to the rack-bar and carrying a weight,
an arm pivoted on the plate and carrying a
transverse pawl extending under the first-
mentioned pawl, a sliding plate having a bev-
eled end extended 1_1nder said pawl, devwes

‘actuated by the rack-bar forcausing the move-

ment of said plate to automatically release
the first-mentioned pawl from engagement
with the rack-bar, and controlled by the rack-
bar connections for rendering the needles op-
erative and non-operative; _substantm,lly as
specified.

25. The emnblnauon of the plate, the rack-
bar mounted toslide on the upper edge there-

of, thecam-cylinder, theneedlesand the cams,

the pawl engaging the rack-bar, means for
supporting and actuating said pawl the rod
connected to the mck-bm' and carrying a

weight, the arm pivoted on the plate and car-

rying a transverse pawl extending under the
first-mentioned pawl, a sliding plate having
a beveled end extended under saild pawl,
means for the antomatic movement of said

plate to automatically release the pawl from

engagement with the rack-bar, a sliding plate
arranged in the path of the rack-barand car-
rying at its upper end a pivoted plate with
portions of different lengths, and connections
controlled by the rack-bar for rendering the
needles operative and non-operative; sub-
stantially as specified.

26. The combination of the plate, the rack-
bar mounted to slide on the upper edge there-
of, the cam-cylinder, the needlesand bhe cams,
the pawl engaging the rack-bar, means for
supporting and aetuatmf said pawl the rod
connected to the rack-bar and carrying a
weight, the arm pivoted on the plate and car-
rying a transverse pawl extending under the

_ﬁlst-mentloned pawl, a sliding pldte having

|

a beveled end extended under said paw]
means for antomatic movement of said plate
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to automatically release the pawl from en-
gagement with the rack-bar, a sliding plate

- mounted in the path of the rack-bar and car-

rying atits upper portion a pivoted plate with.
portions of different lengths and with later-

ally-projecting pins, a spring-actuated piv-
oted notched arm arranged beneath said pins,
and connections controlled by the rack-bar

for reridering needles operative and non-op-

10

erative; substantially as specified. |

27. Inaknitting-machine, the combination .
with the frame-plate and the shifting-lever,

- the cam-cylinder, the eams; eam-controlling

- plate having a flange for operating said slid--
1ng bolt and having a notch, a sliding bar |-
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specified. -

devices and the needles, of a rock-arm for op-

erating the cam-controlling devices, a sliding

bolt for operating the arm, and a pivoted

having a pin entering said noteh, means for

actuating said sliding bar, and connections

for operatving the shifting lever by means of
the pivoted notched plate; substantially as

- 23. The combination _
and the pivoted shifting lever, the cam-eylin-

der, the cams and the needles, of a pivoted
plate having a notch, a sliding bar having a

pin engaging said notch, said pivoted plate

having a lateral flange,a spring-actuated slid-

Ing bolt adapted to be engaged thereby, and
connections between said bolt and said cams
for rendering needles operative and non-op-

erative; substantially as specified.

29. The combination with the frame-plate
G and the pivoted shifting lever, the cam-eyl-

inder, the cams and the needles, of a pivoted
plate having a noteh, and a sliding bar hav-

ing a pin engaging said notch, said pivoted

plate having a lateral flange, a spring-actu-

ated sliding bolt adapted to be engaged by

said pivoted plate, a pivoted arm adapted to
‘be actuated by the movement of the shifting
lever and 10 engage said pivoted plate, and
connections between said bolt and said cams
for rendering needles operative and non-op-

erative; substantially as specified.

a pivoted arm adapted to be actuated by the
movement of the shifting lever and to engage

~sald pivoted plate, a spring on the pivot of

60

‘having a lateral

the shifting lever engaging the arm, and con-
nectiong controlled by said plate for render-

ing needlesoperative and non-operative; sub-

stantially as specified. - |

ry

adapted to engage the rounded end of the

ﬁ*ilﬁh'ihe ffa,me-pla';t'e'

.machine; substantially as specified.

11

bolt, means for throwing the same into and
out of engagement with said bolt,and conneec-
tions controlled by said plate for rendering
needlesoperative and non-operative; substan-
tially as specified. - | | |
32. The combination with the cam-cylinder,
the cams, the needles and the spring-actuated
sliding bolt having a rounded end, of the

plate G supported upon the frame, the plate
| T'mounted thereon for pivotal movement and -

having a lateral flange with a tapered end

adapted to engage the rounded end of the

bolt, a pivoted arm having a roller engaging

a noteh in said plate T and connections con-

trolled by said plate for rendering needles op-
erative and non-operative; substantially as
specified.- ST .
~ 33. Thecombination with thecam-cylinder,
the cams, the needlesand thespring-actuated

sliding bolt having a rounded end, of the

plate G supported from the frame, the plate
T mounted thereon for pivotal movement and

{ having a lateral flange with a tapered end
| adapted to engage the rounded end of the
bolt, a pivoted arm having a roller engaging .

a notch in said plate, a shifting lever engag-
ing said arm, and connections controlled by

said plate for rendering needles operative

and non-operative; substantially ass pecified.
-~ 54. The combination with a knitting-ma-

chine having means forreciprocating the cam-
cylinder thereof, of a pivoted tappet mounted

on the driving-pulley, a lever projecting into
the path of the tappet, and connections be-
tween the lever and the cylinder-reciprocat-

ing means for terminating the reciprocation

of said cylinder; substantially as specified.
50. The combination with a knitting-ma-

-chine having meansfor reciprocating the cam-

eylinder thereof, of a tappet and a cushion-
ing-spring mounted on the driving-pulley,
and connecling devices for terminating the

reciprocative movements of said eylinder,
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which devices are gradually brought into ac-

tion by said tappet and a codperating pawl

~{ and rack-bar; substantially as specified.
- 30. The combination with the plate G and

the pivoted shifting lever, the cam-cylinder,
~the cams and the needles, of a pivoted plate
having a notch, a sliding bar having a pin en-
gaging said notch, said pivoted plate having:
a lateral flange, a spring-actuated sliding bolt
~adapted to be engaged by said pivoted plate,

00. The combination with a knitting-ma-
chine, of cylinder - reciprocating means, de-
vices for causing said means to act and means
for automatically terminating said action
comprising a lever and a pivoted tappet, the
latter mounted upon the fixed pulley of the

37. The combination with a knitting-ma-

chine having means for reciprocating its cam-
cylinder, of means for terminating said recip-
rocation involving a pawl, lever a rack-bar
and a tappet for said lever which tappet is
mounted on thedriving-pulley of the machine
_. | and constructed and arranged to operate on
51. Thecombination with the cam-cylinder,
the cams,the needles and the spring-actuated
sliding bolt having a rounded end, of the
plate G supported from the frame, the plate
‘I"'mounted thereon for pivotal movement and
ange with a tapered end:

said lever in the movement of said pulley in

one direction and to inoperatively pass over
sald lever in an opposite movement of said

pulley; substantially as specified.

83. T'he combination with a knitting-ma-

chine, of a supporting-plate secured to the
frame of the machine, a rack-bar mounted on
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said supporting-plate, means for opelatmw
said rack-bar, a-slidable plate arranged in

‘the path of the rack-bar and adapted to con-

tact with devices for controlling the opera-
tion of the machine, whereby the said slidable
plate remains for a time inactive and is grad-
ually brought into operative position; sub
stantially as specified.

39. The combination with a supporting-
plate secured to the frame of a knitting-ma-
chine, of a rotary pawl having a plm"allty of
arms of varied length mounted on a slidable
plate having a shoulder, a rack-bar sliding
on said supporting-plate and having an oﬁqet
to engage the .shoulder of the shdable plate,

and means forfntermittently moving the ragk-

bar whereby said pawl may be 1)1*01:wht into
action at different predetermined penodS;
substantially as specified.

40. The combination with the plate sup-
ported from the frame of the machine and the
plate mounted to slide thereon and having a
shoulder, of a rack-bar sliding on said plate

and havnw an offset to engage the shoulder
of the Shdm
rack-bar step by step, and eonnectmns con-
trolled by the rack-bar for rendering needles

plate, means for' feeding said

operative and non- opelatwej substantmlly
as specified.

41. The eombumtlon with the plate SUP-
ported from the frame of the machine and the

plate mounted to slide thereon and having a

shoulder, of a rack-bar sliding on said pla,te

and h‘wmﬂ* an offset to engage the shoulder

of the shdmﬂ‘ plate, means for feeding said
rack-bar step by step, means for automatlc-
ally returning it to its normal position, and
connections contmlled by the rack-bar for

rendering needles operative and non-opera-

tive; bubstfmtmllv as specified.

42. The combination with the main shaft of
aknitting-machine, of cylinder- 16(31p1"00&t1110‘
devices eompmsm a support, a driving- pul-
ley and a pinion on said main shaft, a belt-

‘pulley and pinion, a gear and rack- bar mount-

ed on said support, ‘md an automatically sep-
arable connection between said puliey and
pinion; substantially as specified.

43. The combination with the main shaft of
a knitting-machine, of cylinder-recipr ocating
devices comprising a pinion mounted on sald
shaft, means for operatively connecting and
automatically disconnecting said pinion, &

rack-bar meshing with said pinlon,and means

55

~ tially as specified. |
The combination with a knitting-ma-

6. o

for reciprocating said rack-bar operative in-
dependently of the said main shaft; substan-

44,
chine and its eylinder-reciprocating dewces
and with the means for termlnatmﬂ their ac-
tion, of-a plate or pawl having arms of dif-
fermﬂ' lengths connected and arranged to act
at different periods during the reclproeatlon
of the eylinder upon the qald means for ter-
minating its reciprocation; subbtantmlly as
speemed

45, The combination with -a knitting-ma-

686,070

| chine, of a cylinder-reciprocating mechanism

temporarily coupled to the main shaft of the
machine, means for automatically uncoupling
the same, a plate or pawl having arms of dif-
fering lenﬂ"ths and means operatwel} con-
nected with the main shaft for moving sald
plate or pawl into action, and uncoupling de-

vices actuated by said plate or pawl sub-

stantially as specified.

46. The combination with a cam-cylinder
having openings, of a support mounted on
and to move with the cam-cylinder, picking-
cams mounted on the support with move-

ments into and out of the openings in the

cam-cylinder, a pair of plates mounted on,
conforming to the curvature ot the cam- cyl-—
inder, located between it and the support and
movable toward and from each other in a
path across the cams, and means for moving
the plates; substdntmlly as specified.

47. In a knitting-machine having picking-
cam-operating mechamsm and a devme for
intermittently controlling said mechanism,
the combination with said device, of a 1.:1;01{-

bar, means for moving said bar step by step

in one direction, and means for moving said
bar contmuous]y to its starting-point in an

opposite direction; substantially as specified.

48, In a knitting-machine having picking-
cam-operating meehamsm and a dewce for
intermittently controlling said mechanism,

the combination with sa1d device, of a mek:-

bar, means for moving said bar 111ter*1mttently
in one direction, a wewhb for moving said
bar to its startmn-pomt and an adjustably-
Suppor ted rod ecarrying said weight and lo-

cated in the path of said rack- bar, substan-
tially as specified.

49, In a knitting-machine having picking-

cam-operating mechanism and a dewce for

intermittently controlling said mechanism,
the combination with saxd device, of a rack-

bar, a pawl for moving said bar in one direc-

tion, a weight for moving said rack-bar in
the Oppomte direction, a rod in line with said
rack-bar and having a lever, and a plate in
the path of said Wewht for hfLmﬂ‘ said pawl;
substantially as speciﬁed.

50. In a knitting-machine having picking-
cam-operating mechanism and a device for
intermittently controlling said mechanism,
the combination with said device, of a rack-

bar, a pawl for moving said bar in one diree-

tion, a weight for moving said rack-bar in
the Opposne direction, & rod in line with said
rack-bar and having a lever, a plate in the

path of said weight Tor 11ft1nfr said pawl, and

a detent beneath sald pawl and in the path
of said plate; substantially as specified.

51. In a knitting-machine having picking-
cams and devieces for 1nterm1tteht1y throwing
them into and out of operation comprising a
cam-plate, the combination of a rod and a
rack-bar arranged parallel with each otheor,
and means for conveying motion from the
rack-bar to the rod and from the rod to the

| cam-plate; substantially as specified.
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52. Tn a kmttmmmachme having picking- | such remprocatlons comprising an adjust-

cams and devices for Intermittently thmwmw

- them 1nto and out of operation comprising a
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rack-bar arranged parallel with

cam-plate, the combination of a rod and a

rack-bar arranged ‘parallel with each OLher
~and means for conveying motion from the

rack-bar to the rod at different points in the
travel of the rack-bar; substantlally as speci-
fied. |
53. In a knitting-machine having pmkmg-
cams and devices for mter:mbtently throwing

‘them into and out of operation comprising a

cam-plate, the combination of a rod and a
rack-bar arranged parallel with each other,
means for conveying motion from the rack-
bar to the rod at different points in the travel

of the rack-bar, and means carried by the rod
to actuate the ¢

cam-plate in one dlrectmn
substantially as specified.

54. In a knitting-machine having picking-

cams and devices for* mtemmttentl} throwing
them into and out of operation comprising a
cam-plate, the combination of a rod and a
rack-bar arranged parallel with each other,
and means for conveying wmotion from the
rack-bar to the rod automatically at different
points in the travel of the rack-bar; suhstan-
tmlly as specified. |
55. In a knitting- machine having plekmﬂ'-
cams and devices tor mterm]ttently throwing
them into and out of operation comprising a

cam-plate, the combination of a rod and a

rack-bar arranged parallel with each other,

and means for conveying motion from the

rack-bar to the rod consisting of a movable
plate carrying a multiple- armed pawl either
arm of which may be used; substantially as

specified.

56. In a kmttlno‘-nmchule havmg picking-
cams and devices for intermittently throwing
them Into and out of operation comprising a
cam-plate, the combination of a rod and a
rack-bar arranged parallel with each other,

means for conveying mwotion from the rack-

bar to the rod consisting of a movable plate
carrying a multiple- armed pawl, either arm
of Wth]] may be used, and means for auto-
matically and su (Jeesswel) bringing said arms
into use; substantjally as specified.

987, In a knitting-machine having picking-
cams and devices comprising overlapping

plates for intermittently throwing them in

pairs into and out of operation comprising a
cam- p]ate the combination of a rod and a
each other,
means for conveying motion from the rack-
bar to the rod consisting of a movable p]dte

carrying a multiple- armed pawl having pins,
means for automatically and suecessively
bringing said arms into use consisting of a
spring-seated lateh;
fied. | .
58. In a knitting-machine and in combina-
tien with the needle and cam cylinders there-
of, means for reciprocaling the cam-cylinder,
and means for determining the number of

substantially as speci-

picking - cams thereof,
mechanism driven from an independent shaft

“able pawl-and-rack mechanism operated by
the main shaft of the machine; substantially
as specified. -

59. In a knitting-machine and in combina-

tion with the needle and cam cylinders and .
picking-cams thereof, means for selecting and

throwing out of Opemtlon sald 1316k1nw-canas
means for reciprocating the cam-cylinder,
and an adjustable pawl-and-rack mechanism
for determining the number of such recipro-
cations and the stoppage of the operation of

the picking-cams; substantially as specified.

60. In almlttmfr--lnaf*hme and in ecombina-
tion with the noedle and cam cylinders and
a pinion-and-rack

to cause reciprocation of the cam-cylinder,

‘and an adjustable Irtml and-rack mechanism

driven from the main shaft and for determin-
ing the number of such reciprocations; sub-
%tantlally as specified.

- 61. Ina knitting-machine and in combina-
tion with the needle and cam cylinders and ¢

main shaft and fast pulley thereof, of an in-
dependent power-applying shaft Emd Cam-
cylinder - reciprocating mechanism detach-

ably coupled with said main shaft and a step-

by-step moving mechanism operated from
sald main shaft and constructed, arranged
and adapted to disconnect said reciprocating
mechanism operatively from the main shaft;
substantially as specified.

- 62. Inaknitting-machine and in ecombina-
tion with the needle and cam cvlinders, pick-
ing-cams, main shaft and fast pulley theieof
of an mdependent power-applying shaft and

cam -cylinder-reciprocating mechanism de-

tachably coupled with said main shaft and a

step-by-step moving mechanism operated

from said main shaft and constructed, con-
nected, arranged and adapted to disconnect

said reciprocating mechanism operatively

from the main shaft and to render inopera-
tive the said picking-c cams; substantmlly as
Speclﬁed

63. In a knitting-machine having picking-
cams and devices fo_l'lrlteumttenbly throwing
them into and out of operation comprising a
cam-plate and means for reciprocating the
cam-cylinder comprising a coupling-pin and
1ts operating-lever, the combination with said

cam - plate and lever, of a pivoted spring-

pressed latch-plate for automatically discon-
necting the cylinder-reciprocating mechan-
ism; substantla,lly as specified.

| b-L Ina knitting-machine and in combina-
tion with its fast drivin g-pulley, a tappet piv-

otally mounted in a recess in one end of the
hub of said pulley at one side of the center
thereof, and a cushioning-spring fixed on said
pulley in the path of the free end of the tap-

pet; substantially as specified.

- 65. Inaknitting-machine and in combina-
tion with its fast drivi ing- pulle} , & tappet piv-

| otally mounted in a recess in the end of the
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hub of said pulley at one side of the center
thereof, in combination with a rack-bar, pawl
and pawl-arm, the latter projecting into the
path of. the tappet, whereby motion 18 con-
veyed from the fixed pulley to a rack-bar dur-
ing the reciprocation of the cylinder; sub- |
stantially as specified.

'

- In testimony whereof I affix my signalure
in presence of two witnesses.
EMIL A. HIRNER.
Witnesses: |

WM. H. JACOBS, |
EMILIE K. SPAHN.
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