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No. '753,645.

UNITED STATES

Pa,tented:March 1, 1904. '

PareNnT OFFICE.

'BERNARD. T.

STEBER, OF UTICA, NEW YORK.

'.-'KNlTTIN_G-%’MACHINE'.-

SPECIFICATION formmg part of Letters Pa.tent No '(953,64.5, da,ted Ma,rch 1, 1904,

Apphca,tlnn filed January 18 1902, Serial Nu 90,363.

(No model. )

To all whom it ma Y CONCOTIL:

Be it known that I, BerNarD T. STEBER, a

citizen of the United Sta,tes residing at Utica,
in the county of Oneida and State of New York,

‘have invented certain new and useful Improve- .
ments in Knitting-Machines; and 1 do hereby -

~ declare the following to be a full, clear, and ex-

. IO

20

" a cam-cylinder for engaging said needles a,nd |
manipulating them, the cyhnder being. pro-

25

~ removed and substituted one for the othel in -

30

4.0

act description of the 1nvent10n such as will

enable others skilled in the art to which 1t ap- kir
| tion of the cylinder and the feed-ring for de-

livering yarn to the needles.

pertams to make and use the same.

The present invention relates to improve-

ments in knitting-machines, and is particu-

larly adapted for the complete knitting of such
fabrics as stockings, socks, or the like, the ma- .

chine being capable of bemnnmo' at one end
of such tabnc and carrying on the knitting

process to produce the various parts thereot;_

without the fabric being removed from the |
| plain stitch, as for the ankle of a

mechanism.

It consists 1n a knitting-machine provided
with a series of reciprocating needles formed :

with operating-heels, the said machine having

vided with removable cam -sections “which
carry cam-surfaces, together with- means for
quickly engaging and dlsenwacrmﬁ' the remov-
able sections, whereby they may be quickly

knitting different parts of the fabric.

- It further consists in a knitting-machine

having reciprocating needles a,nd provided

with several removable cam-sections adapted
to be used interchangeably, each section being

capable of a different function in directing the

needles of the machine in producmo' dlﬁerent

kinds of work.

It also consists in certain other novel con-

structions, combinations, and arrangements

of parts, as will be heremafter fully descmbed

and claimed.

In the accompanying drawmﬂ's formmcr a
part of this application, Figure 1] is a side ele—
vation of my improved l‘s:mttmg machine.

- Fig. 2 is a detail prospective view of a por-

tion of the mechanism for stopping or start-

- ing the machine and controlling its operation.

Fig. 3 is a detail sectional view through the
shafting and pulleys which receive and-trans-

Fig. 5 1S
'the same.

in the presentmach:

mit power to. the mechanism. Fw‘ 4 18 a side
elevation of the mechanism for automatlcally
raising separate needles out of operation.

a transverse cross-section through
Kig. 6 1s a perspective view show—-
ing the feed-ring for delivering the yarn to
the needles of the machine 1n position with
respect to the needles.
spective view looking at the inside of a por-

Fio. 81sa detail
sectlonal view through the lugged wheels or

disks which control the operation of the sinker

mechanism. Fig. 9isa detail perspective view
of the cam used for knitting a ribbed stitch,
as in the leg portion of a stockmﬁ* Fig. 10
1S a perspective view of a similar cam, but
showing one which is formed for kmttmg a
stocking.
Fig. 11 is a perspective view of a cam adapted
for knitting continuously in one direction or
back and forth for producing the heel and toe
of a stocking in a continuous operation. Fig.

ably holding the various cams in position.
Fig. 18 1s an elevatlon showing the upper sur-
tace of the cam-cylinder and 1llustratmcr the

frictiondevice for automatically changing sec-
| tions of the cams according to the dlrectlon

in which the cam-cylinder travels.: Fig. 141is
a vertical cross-section through a portion of
the same.  Fig. 15 is a detail viéw showing
the manner of transmitting power from a

power-shaft to the actuating parts of the knit--

Fig. 16 is a detail side eleva-
knitting-needles employed
ne. KHig.17isanenlarged

ting-machine.
tion of one of the

Fig. 7 1s a detail per-
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12 is a detail perspective view of a portion of
the cam-cylinder, showing means for remov-

75
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perspective view of the yarn-engaging end of

the needle. Fig. 181s a top plan view of the

| switch employed for returning needles to ac-

tion which have been lifted out of operation.
Fig. 19 isan end elevation of the same. Fig.

20 is a sectional view on the line @ « of Fig.
19. Fig. 21 is a detall view showing an aux--
iliary bobbin-holder and yarn-guiding mech-
anism adapted to be removably mounted on
the cylinder for delivering a second yarn to
Fig. 22 1s a detail view of the

the machine.
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spring-pressed pin for controlling the chain
mechanism. Fig. 23 is a detailed view show-

ing the means of holdmcr the 1’96(1—1 Ing for the
yarn 1N proper p051t10n

Knitting - machines for making ribbed-
legged stockings heretofore used have been so

built that 1t was necessary to alter them for

knitting different portions of the fabric or to
knit one portion of the fabric in one machine

and change the same to &nother machme for

completmo* the same.

In the present invention the machine is ca-
pable of knitting fabrics of various kinds—
such, for instance, as stockings, socks, and

the like with a ribbed outside, as descrlbed in

Patent No. 630.,817—Wlthout removing the
fabric from the machine until completed the
leg portion of the stocking being knitted with
one kind of stitch, the ankle portions with an-
other kind, and the heel and toe portion wﬂ;h
still mothel stitch, while the foot portion is
formed with a stitch similar to that of the

“ankle portion and preferably with yarn from

one feeder only.

The machine isalso so constructed that many
operations which required attention from an
attendant are now controlled automatically.

The machine is provided with a supporting-
standard 1, having a bed-plate 2, upon Whlch

is mounted the needle-cylinder 3 andthe web-
holder cylinder 4, together with other parts
of the mechanism, as will be hereinafter de-

scribed. Thecam-cylinder5 ismounted upon
the bed-plate 2 and moves outside the needle-

cylinder at some little distance therefrom.
The cam-cylinder 5 is operated by gears 6 and

7, the gear 6 being secured to the cam-cylin-
(1@1 and meshing with the gear 7, secured to

a shaft 8, which is Journaled in the frame of
the machine. The shaft 8

or an Intermittent motion, moving first in
one direction and then in the other. For the
purpose of giving the sald shaft a continu-
ous movement I secure a fixed pulley 9 to the
said shaft, connecting the same, by means of a
suitable beltmo* 10, Wlth a, pulley 11 ona power-

shaft 12, ar ranﬁ'ed in suitable proximity on

the machme To one side of the fixed pulley
9 is a loose pulley 13, journaled upon a sleeve
14, which surrounds the shatt 8, the said sleeve
pr O]GCEII]U‘ from one of the shaft-cyhndels

- When the belt is moved to the pulley 13, the

55

6o

shaft 8 will no longer recelive power from the
belting 10. When 1t 1s desired to run the

machme continuously in one direction, the

belt 10 is moved from the loose pulley 13 the
ixed pulley 9 easily communicating motion
directly to the shaft 8. The shaft 8 also car-
ries a loose gear 15. The loose gear 15 is pref-

erably formed with an elongated hub portion,
one end of said hub havmg an annular groove
16 formed therein, which is engaged by the
Stud 17 of a shlttlnfr—level 18, (see Fig. 2,) so

1s adapted to re-
celve a continuous movement in one direction

753,645

that by moving the said shifting-lever the
gear 15 may be moved longitudinally upon the
shaft 8. The hub of the gear 15 (see Fig. 3)
is also provided in its opposwe end with a re-
cess 19, adapted to engage a projecting lug or
pin 20, carried by the hub of the fixed pullev

9, the Stl ucture being such that when the said.

G‘Gal 15 is moved toward the pulley 9 the re-
cess 19 will engage the pin 20 and the said
gear 15 will impart 1ts motion to the pulley 9
and through the same to the shaft. 8. The
gear-wheel 15 can be disconnected from the
pulley 9 and shaft 8 at any time by a reverse
motion of the shifting-lever 18. The gear-
wheel 15 1s connected, by means of a sprocket-
chain 21, with a large sprocket-gear 22, mount-
eduponashaft23. (SeeFigs.1and15.) The
shaft 23 also carries an arm 24, which is con-
nected, by means of a pitman 25 with an arm

26 upon a, counter - shaft 27. The counter-

shaft 27 also carries a pulley 28, which is con-
nected, by means of a belt 29, Wlth apulley 30
on the power-shaft 12. The relative lengths
of the crank-arms 24 and 26 are such that a
complete revolution of the crank-arm 26 will
only move the crank 24 back and forth, so
that a continued revolution of the shaft 27
will produce a back-and-forth movement of
the shaft 23 and the gear 22, which in turn
imparts a back-and-forth movement to the
gear 15, and the said motion will be imparted
to the cam-—cylmder through the shaft 8 and

the gearing 6 and 7. The relative sizes of the

gears 15 and 92 are pretel ably such that the
cam—cylinder will be moved almost one com-
plete revolution in one direction before it 1s
reversed, moving a similar distance in the
other direction. It will thus be seen that the

70
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movement imparted to the cam—cylmder can -

be changed from a continuous motion to an
intermittent movement, and this is accom-
plished by throwing the belt 10 from one pul-
ley to the other and the gear-wheel 15 into or
out of engagement with the fixed pulley 9
This is necessary to the knitting of the heel
foot, and toe portions of a stockmg., since the
heel and toe portions are knitted with a back-
and-forth movement, while the intermediate
foot portion is knitted with a continuous cir-
cular movement in one direction. The shaft
8 is also provided with a hand-lever 31, which
carries a sultable handle 32, by which the sald
shaft 8 may be operated by hand, if desired,
instead of power. The movement of the cam-
cylinder causes the reciprocation of the knit-
ting-needles of the machine in the usual way
for pertormmn‘ the knitting operation.

105

L1O

15

120

The throwing of the kmttmcr mechanism:

out of operation when the style of stitch 1s

to be altered or the movement of the cam-
cylinder is to be varied can be automatically
accomplished by a simple mechanism, as will

now be described. A shaft 33 (see FIC"S 1, 2,
and 8) is mounted in the machine pa,mllel

125
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the hub of the sprocket-wheel 34.
- 492, secured to the hub of the ratchet-wheel 35,
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with the shaft 8 and carries a sprocket-wheel
34. Thisshaft 33 also carries a ratchet-wheel
35, which 1s formed with ratchet-teeth on its
periphery, the said teeth being engaged by a

pawl 36, which 1s pivoted to a bell-crank le-

ver 37, said lever being mounted in the frame

of the machine. The nose of the pawl 36 is
kept in engagement with the teeth of the

ratchet 85 by means of a spring 38, secured"

to a projection on said pawl and connecting

the same’ with the frame of the machine.
The free end of the bell-crank lever 37 en-
- gages a-cam 39, which is carried by the shaft
8. The ratchet-wheel 35 is provided with a

Sprin cr'—-pressed pin 40, which passes through an

aperture in the hub of said retohet—-wheel and

engages a series of ratchet-teeth 41, formed on
A-spring

bears against the outer end of the pin 40 and
normally holds the same in engagement with
the ratchet-teeth 41. The arrangement of the
ratchet-teeth 41 is such that When the ratchet-
wheel 35 1s rotated step by step by means of
the pawl 36 the pin 40 will turn the sprocket-

‘wheel34. The sprocket-wheel 34 oould how- "

ever, be turned ahead of the sald pin, if de-
sired, the beveled end of the pin merely slip-
ping over the inclined surfaces of the teeth
41. The sprocket-chain 43 issuspended upon
the sprocket-wheel 34, its lower end merely
hanging therefrom. The said sprocket-chain,

-however, carries at suitable intervals lugs 44,
which project therefrom and are adapted to

engage a lever 45, which holdsthe belt-shifter

46 of the belt 10 so that said belt will be on

- the fixed pulley 9. . 'When such a projection

40

45

on the sprocket-chain 43 engages the beveled
nose 47 of the arm or lever 45, it will be
raised on its pivot 48, and an arm 49, which
1s adapted to engage a notch 50, formed in
the belt-shifter 4:6 WIH be Wlthd]f‘&WIl from
said notch, and the belt-shifter can thus be
moved so as to bring the belt 10 upon the

idler-pulley 13. The belt—shlfter 46 1s pref-
erably actuated by a spring 51, so that when

1t 18 released from engagement with the arm

§0O

55
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‘1t again 1s brought into operation.
to operate the lever or arm 45 by hand 1n case
of an emergency, a hand-engaging portion 54

49 the said shifter wﬂl De immediately oper-
ated by the spring to shift the belt 10 upon
the idler-pulley. A spring 52, interposed be-

‘tween a support of the lever 45 and a second

arm 53, projecting therefrom in- an opposite
direction from the arm 49, tends to normally
hold the arm 45 1n enﬂ'a,ﬂ'ement with the chaln
43.
moment the belt-shifter is permitted to move
the belt-in the manner just described by the
lifting of the lever 45 the cam-cylinder will
be stOpped until the mechanism for rotating

is formed in the arm 53, which may be
grasped at any time for releasing the said le-

Of course it Wlll be understood that the

In order

ver-arm and stopping the operation of the

machine. "The shifting-lever 46 will remain

65

with its notch 50 out of engagement with the

arm 49 until it is desired to bring the belt
upon the fixed pulley again, when the said

shifter 46 is moved by a handle 55, which

projects from the said shifter for this purpose.
- The throwing of the sprocket-wheel 15 out
of engagement with the pulley 9 can also be
eutometloelly accomplished by the action of

the lever-arm 45. For this purpose 1 mount

a lever 56 pivotally upon the machine, one,
end of said lever, as 57, projecting from a:

70

75

portion of the lever-arm 45, while the other

end of said lever 56 1s formed with & hooked

| end 58, which 1s so positioned as to engage

30

one end of the shifting-lever 18 when the sa,ld "
lever 1s moved to throw the sprocket-wheel

15 into engagement with the fixed pu]lev 9.
| The shifting - lever 18 is preferably a bell-
crank lever pivoted to the frame 1 at 59 and

having a forwardly-projecting handle por-

tion 60 within easy reach of the operator of

the machine. By operating the handle- 60

outwardly the inner end of the lever 18 is

moved to one side to bri ing the gear 15 against

the pulley 9, at the same time its outer end

90

engaging the hook 58 of the lever 56. The

parts will remain in this relation, and the cam-
cylinder will be moved back and forth with
an intermittent movement until the lever-arm
45 is raised by the next projection 44 of the

05

sprocket-chain 43. When said projection 44 |

engages the beveled end 47 of said lever-arm,

it will be raised. and. the end 57 of the lever -

56 will be lifted, so-as to depress the hook 58

at. the other end thereof and release the shift-
ing - lever 18. This .lever 18 will be then

moved eutomamcelly by a spring 61, so as to

throw the gear 15 out of engegement with

the pulley 9and stop the operatlon of the ma-

100

Io5-

chine again. The spring 61is interposed be-

tween one of the free ends of the. shifting-
lever 18 and the frame of the machine. It

will thus be seen that by a suitable arrange-
‘ment of the lugs or projections 44 upon

the chain 43 the operation of the machine
may be automatically changed at the proper

11O

time for producing certain fabrics in the ma- .

chine.
ovhnder will be permltted to operate continu-
ously in one direction a sufficient length of
time to knit thé said leg portion.” When this

- Thus in knitting a stocking the cam-

115

part of the stocking 1s completed the machine
will be eutoma,tloelly stopped and may be al-

tered by changing its cam, so as to produce
‘a different stitch for the ankle portion.

machine will then be started again by throw-
ing the shifting-rod 46, so as to operate the
machine continuously until the heel of the
stocking 18 reached, when another projection

44 on the chain 43 will again stop the ma-
The shifting-rod 18 is then actuated,

chine.

so as to throw the gear 15 into connéction with

120
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the shaft 8, and the intermittent back-and-
forth movement of the cam-cylinder will be
started for producing the heel of the stock-

ing. After a sufficient number of stitches to
accompllsh this purpose have been produced
the next projection on the chain 43 will stop
the machine, and the machine may then be
caused to operate continuously for forming
the foot of the stocking. The next projection
on the chain 43 will stop the operation in time
to again throw in the intermittent mechan-
ism for producing the toe of the stocking and
completing the fabric. It will thus be seen
that the function of the chain 43 is very Im-
portant and that the projections 44 may be so

arranged and timed as to automatically stop-

the machine precisely at the proper moment.
The needle-cylinder 1s formed with vertical
needle-grooves on its outer periphery, occu-

pled by the needles 62 of the usual or ordi- |

nary construction. The needle-cylinder is
larger outside at the top than 1t is lower down,

and therefore the walls or pa,rtitions‘between
the needles extend farther outwardly radially

at the top than below, so that when a needle

draws its Joop downwardly the loopcan avoid
the groove by being pulled over the corners
of the walls thereot especially when needles
are employed Whmh are bent as described in
my Patent No. 635 817 and shown in FKig. 7

- thereof.

35
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The needles are provided with the usual
heel portions, which engage the cams of the
cam-ring 5, so that they are recipr ocated for
per tormlnoi the knitting operation. \

Instead of forming the cams of the cam-cyl-
inders so that their portions have to be con-
tinually adjusted and varied in order to pro-
duce the various stitches desired, I provide
the cam-cylinder with a number of removable

sections, as shown in Figs. 9, 10, and 11, each
section having a cam within it adapted for

knitting a certain kind of stitch. These cam-
sections 90, 91, and 92 are preferably semi-
cylindrical in shape and are provided with
laterally - projecting lugs 93, having faces
which meet corresponding lugs 94 on the fixed
portion of the cylinder 5. Each of these lugs
is formed with an aperture 95, which is adapt—
ed to fit upon the end of dowel—pms 96, se-
cured to the lugs 94. Latches 97 are pivoted
to the lngs 94 and when turned downwardly
engage studs 98, carried by the flanges 93 of
the sald cam-sections. A spring 99 bears

‘against the pivoted end of each latch 97 and

holds it 1n its open or closed position, as will
be clearly understood by reference to Fig. 20
of thedrawings. It will thus be seen that the

cam-sections can be quickly and easily re-
moved and put in place and when in place
form an integral part of the cam-cylinder.
While I may use a series of differently-formed
cams, I preferably employ a cam 90 for knit-
ting a ribbed stitch in the leg of stockings.

V53,645

This cam 90 is formed with a
and an upper path 101, with inclined paths
102, 103, and 104 leading from one to the

other. This cam is adapted for use in con-

nection with knitting-needles having long and

short heels alternately arranged. The path
102 is narrower than the paths 100 and 101,
so that only long-heeled needles will travel up
the same. These needles will therefore be
raised to ‘the path 101 and after traveling

along upon the same will engage a path 105,
projecting from. the cam-section 106.
lower portion of this path 105 is made full .

The

width or as wide as the cam-path 100 or 101.
The cam-cylinder revolves in one dir ection,
as shown by the arrow in Fig. 9, for forming
the leg of the stocking.
this direction, the long - heeled needles will
be caught by the cam-path 102 and raised to

the path 101, traveling along the same until

they strike the under surface of the cam-sec-
tion 106, being directed downwardly by the
cam-path 104, so as to perform the knitting
operation, after which they will be returned
to the path 100. The short-heeled needles do
not engage the cam-path 102, but do engage
the cam-path 108, by which they are depressed
sufficiently to perform the knitting operation,
and are then carried upwardly by the path
103 to take a new supply of yarn.
heeled needles will then travel along the path
101 until they come in contact with a path 107,
formed in the cam-section 106, by which they
will be lifted out of action while the long-
heeled needles are operating. It will thus be
seen that the alternate sets of needles, long
and short heeled, will be operated at different

points on the cam—-cylinder at each revolution

thereof, the long-heeled needles knitting at

one point and the short- heeled needles at an-

other point for producing the ribbed effect in
the fabric. There 1s always at least one yarn
fed to the machine for performing the knit-
ting operation. This yarn passes through
the aperture 197" in the wall of the ring 197.
When a second yarn is employed, it 1s drawn
from a second bobbin and passed through the
aperture 202 in the walls of said ring 197.
In order to prevent a possibility of the nee-
dles which travel up the inclined path 102
from climbing too high, I place an overhang-
ing shoulder or guide-piece 109 along the up-
per edge of the cam-section 90 for a short dis-
tance. The said shoulder 109 is provided at
one end with a downwardly-extending pro-
jection 110, which will operate to lead the nee-
dles back to the cam-section 106. The short-
heeled needles which have been raised to the
height of the upper surface of the cam-sec-
tion 106 will return to the cam-path 100 at

each revolution of the cam- cylinder by means

of a switch-plate 111, (shown in Figs. 18, 19,
and 20,) which is ftdapted to pr OJect thr 011(?11
a slot 119 formed in the side of the fixed por-

When traveling in-

The short-

lower path 100 65
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tion of the cam-cylinder. This plate 111 is
dovetailed to a bracket 113, formed in the
cam-cylinder, the said bracket being arranged
at such an angle as to hold the switch-plate in

& proper pOS1t10n to.engage the heels of the
needlesand depress them When the said switch-

plate is pushed 111wa,rdly' through the slot 119.
The switch-plate 1s normallyheld In 1ts outer

~ position by means of a coiled spring 114, sur-

rounding a face 115 on the cylinder 5, the said
spring bearing against a downturned lug 116,
carried by the switch- plate 111. A cam 117
is pivoted to the said bracket 113 and bears
against the edge of the switch-plate 111. This

cam 1s provided with a handle 118, by which it |

may be turned on 1ts pivot-peint, so as to push

~ the switch-plate 111 inwardly or permit of its
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remalning 1n its outer position. This switch-
plate can be very quickly manipulated by the
operation of the cam 118. Allthe short-heeled
needles wiil thus be returned to the lower p‘t,th
100. When the ankle portion is reached, it is
usually desirable to knit the same with a plain
stitch. I therefore remove the cam-section
90 and 1nsert the cam-section 91 in place, the
cylinder being still operated continuously. In
using the cam-section 91 all the needles, long
and short, will be carried upwardly by the
cam - path 119 to take yarn, being then de-
pressed by the cam-path 120, so as to knit,
after which they are raised again by the pa,th
121 to take -a second supply of varn and are

again depressed by the cam-path 122 for knit-

ting a second time. 'The needlesthen return
to the lower cam-path until the cylinder makes
another revolution. The upper end of the
cam-section 123 is provided with a projecting
nose 124, which extends above the upper cam-
path a sufficient distance to insure the collec-
tion and depression of all the heels of the
needles. After the ankle portion has been
formed and the heel portion has been arrived
at the cam-section 91 1s removed from the
cylinder and the section 92 i1s put 1n place.
This section 1s formed with cam-surfaces suit-
able for forming a tightly-knit fabric at the
heel and toe portions by a back-and-forth
movement. The best result i1s accomplished

by forming this cam so that all the needles

will knit when the cam-cylinder turns in one

direction and only every other needle will
knit when turning the cam-cylinder in the op-
- posite direction.

This cam-section is there-
fore provided with a lower and upper path
125 and 126, respectwely, and is formed with

an mtermedlate cam-section 127, having a thin

edge 128 and a thick edge 129. Movable cam-
sections 130 and 131 are also employed which
are alternately raised and lowered as the knit-
ting operation proceeds. Asthe cam-cylinder
turns in the direction indicated by the arrow
¢ the cam-section 131 will be lowered and the
section 130 raised and all the needles will

travel along the upper surface of the-cam-

other active needles.
cam-sections 90 and 91, the switch-plate 111

“and the cam. 117 are brouo*ht to the position

the machine.

O

section 181; butafterleavingsaid section only
the long-heeled needles will be engaged by
the thin edge 128 of the section 127. These
needles only will therefore be raised to take
yvarn, being carried downwardly by the cam-
path 132 and passing beneath the section 130,
so as to knit, thence rising again to the lower
cam-path 125. The short-heeled needles in
the meantime have engaged the under surface

havine a chance to take varn.
g Yy

65

~of the thick edge 129 of the central cam-sec- =

‘tion and have been carried down also without
They will be

75

raised with the long-heeled needles to the path _' o

125.

over the section 130 and will be raised by the
thickened portion 129 of the center cam-sec-

In the return movement of the cam the

heels of the needles will be depressed and pass- '~
30

tion 127, so as to take yarn, after which they

will be deprescsed again, passing beneath. the -
movable section 131 so that all of them will

be caused to knit, after which they will rise :
- In knitting

agaln to the lower cam-path 125.
the heel or toe of a stocking the said portions

are formed of two triangular sections, as is

well known 1n the art, and in forming the
first section it 1S necessary to remove one
needle at the end of each course of stitches.
When the smallest portion of the heel has

has been raised out of action is returned to
activity at the end of each course of stitches,
anc for this purpose I provide a groove or
cam-path 133 in the upper section of the cam,
having aflaring mouth portionand leading into
the camfpath 132.  One of the needles ata time
18 depressed, and if 1t is a short-heeled needle
it will engage the path 133 and be led back
to action again. If it is a long-heeled needle,
it will engage the end of the upper cam-sec-
tion and also be led back to the path of the
-When employing the

shown in Fig. 18. |

The altem&te raising and lowering ot the
sections 130 and 131 15 effected in a Smtable
manner. Hach of these cam-sections is pro-
vided with a stud which extends through a

vertical slot 134 in each cam-section, the said

studs carrying in their outer ends antifriction-

‘been reached and the second portion thereof
1s being knitted, one of the needles which

100 -

105

I1O

rs

rollers 135136. A slide-plate 137 isarranged -

just outside the cam-section and moves on an -

operating surface or way 138 on the bed of

- A pin 139 rises from said plate-
and passes through an elongated slot 140 in a

120

laterally-pmjectmwhandle portlonl«il formed -

on said cam-section. -‘The movement of this

‘pin in the said slot limits the stopping of the . -
plate 137 with respect to the cam -section.
This plate 137 carries two upwardly-project-
ing cams 1492 and 143, which alternately en-
oaoe the antifriction-rollers 135 and 136, ac-
cording to the direction in which the cam-

125
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cylinder is revolved. The plate 137 also car-
ries an outwardly-projecting arm portion 144,
to which 1s attached a spring 145, w hich ex-
tends downwardly to an opening 146 in said
arm 144, the lower end of said spring bearing
against a beveled annular surface of the bed-

plate’ 2. It thus occurs that when the cam-

ring moves in one direction the rubbing of
the spring 146 against the bed 2 tends to.malke
the plate 137 drag, and one of the cams 142
or 143 will be forced beneath its correspond-
ing antifriction-roller 135 or 186. When the
cam-cylinder movesin the opposite direction,

“the plate will drag again and the other cam

carried thereby will raise its antifr 1ction-
roller, while the other is permitted to drop
agaln. In this manner the sections 130 and
131 will be alternately raised and depressed.

In knitting the heel or toe of a stocking it
15 necessary for a while to operate only a por-
tion of the needles. When starting to knit
the heel or the toe, I raise about half of the nee-
dles out of action at once by means of a foot-
lever 147, which forces a plunger-rod 148 up-
wardly, so as to engage the heels of the said
needles, as heretofore described and illus-
trated by me in my Patent No. 657,182. In
progressing with the first portion of the heel
or toe the number of needlesisdiminished, one

at a time being railsed at the end of each course

of stitches by an arm 149, which is pivoted at
150 on the frame of the machine and extends
upwardly beneath the heels of the needles at
1ts inner end, as shown and described in the
patent just referred to. This lever and the
standard which carries it are provided with
pawls 151 and 152, which engage a rack 153
on the frame of the machine for feeding the
sald mechanism forward step by step to en-

gage the heels of the needles successively.

Thlt’: structure and 1ts operation has been mi-
nutely described in the former patent and
needs no further description at this time.
The upper end of the arm 149 is reduced and
carries a sleeve 154, which is held in said re-

‘duced portion by meansofapin 155, extending
transversely from the upper end of said arm.

A spring 156 is interposed between the sleeve
and shoulder formed in the arm, so that said
sleeve 1s nor mally forced against the pin 155.
The sleeve is oppositely notched as at 157,
for engaging the pin 155, so tha,t the said
sleeve will not be easily dislodged from its ad-

Justed position during. the operation of the

mechanism; but when it is desired to return
the sleeve again it may be depressed against
the action of the spring 156 and again partlally
turned. This sleeve 154 carries an arm 158,

which when the sleeve is swung in one dlrec—
tion projects in sufficiently close proximity to
the cam-cylinder to have its inner open end 159
engaged by a stud 160, which projects from the
standard on the frame of the machine. There
1s one of these arms, 149, on each side of the
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machine; but the actuating-arm 161 of one of 65 -

themisarrangedon a lower plane than the ac-

tuating-arm 158 of the other, so thatthey may

be engaged by different actuating projections
without interfering with each other. These
mechanisms are only employed when knitting
the heel or toe of a stocking, and the spring-
pressed swivel connections for the arms 158

and 161 accommodate the turning aside of said

70

armsout of operative position whenthedevices

are not needed.
The device just described is for 111Lt1ncr nee-
dles out of actionone by oneasthe Lmttmc-‘ of a

heel or toe progresses; but when the second half

of the heel or toe is being formed I employ an
automatic device for returning the needles one
by oneintoaction. Thisdevice is like the one
shown and described for this purpose in my
Patent No. 654,813, July 31, 1900, and is oper-
ated by anarm 162, which isengaged by apro-
jection 163, extendmw upwardly from the
frame of the machine, “and is arranged in the
path of the said arm 162 as it is car ried back
and forth-by the cam-cylinder. Itwill thusbe
seen that the machine 1s adapted to automatic-
ally operate the needles for producing the
heeland toeof the stocking as wellas theother
parts thereof. |

It 1s Som_etlrnes desirable to employ more

75

30

90

than one kind of yarn at the same time during

the knitting operation, and I therefore employ

a bobbin-carrier and take-up device 191, which

i1s formed with a wedge-shaped support adapt-
ed to engage a wedge-shaped recess formed at
192 on the side of the cam-cylinder 5. This
yarn-support carries a bobbin 193 and at its
upper end is provided with a take-up lever or
arm 194, which is controlled by a spring 195
in the same manner as the take-up arm 171.

This device 1s also provided with a yarn-con-

trolling gripping mechanism 196 like the one
heretofore described upon the arm 166. A
second varn may thus be delivered to the knit-

ting-needles simultaneously with the yarn de-

livered to the arm 171, permitting of the knit-
ting of a fabric Wlth yvarns of two different
colors or of different materlals simultaneously,
if desired.

After the yarn pa%s‘ae‘s from the take-up arm
it 1s led to a feed-cylinder 197, which sur-
rounds the upper ends of the Lmttlnﬂ -needles
and 1s adapted to deliver the yarn to the nee-
dles asthe knitting operation progresses. The
ring 197 is formed with a stem 198, carrying
a disk 199 at its upper end. PPO]OCtIIlU' from
the outer face of the disk 199 are studs 200,
the upper one shown in Fig. 6, which studs

engage a bifurcation in the, upper end of a

standard 201, secured to the cam-ring 5, so

that the said standard and the cam-ring re-

volve about the needles as the machine is op-
erated. The feeding-ring 197 is formed with

an aperture 202, through which the yarn
passes, and a notch 203 is formed in the edge
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of the ring leading into said aperture, so that
the yarn does not have to be threaded through
the aperture, but can be threaded sidewise
through the passage 203 at any time. - ‘L'his
often obviates the necessity of breaking the
yvarn in order to place the same within the
guiding-aperture 202.  Just outside the aper-

ture 202 is a guld 1n0*—eye 204, formed of a

1O

20

. 10

35

4.0
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Ing-opening 202 in the ring.

bent piece of wire, for recelving ‘the yarn from
the take-up arm and delivering it to the guid-
The ring 197 1s
preferably cut away on its under edge at two
places, (shown at 205 and 206.) These cut-
away places are arranged to accommodate the
movement of the latches of the needles. _
needles, as shown in Figs. 16 and 17, are
formed with pivoted latches 207, which open
or close in the knitting operation for taking
and releasing the yarn. Since these latches
open outwardly, they would strike the walls
of the ring 197 if the cut-away portions 205
and 206 were not provided.

From the above description 1t will be seen
that my improved knitting-machine 1s capa-
ble of forming and completing a. fabric in
which a number of different stitches have to
be made and in which different shapes have to
be given to certain parts of the fabrie.
machine 1s automatic in many ot 1its opera-
tions, so as to minimize the time and labor re-

quired to operate the device and to make it

easier to teach attendants and operators how
to do the knitting. Thisis guite an important
feature when 1t is considered that most of the
knitting -mills have to employ a number of
hands to operate the knitting-machines, and
1t is an advantage to have machines which are
not dependent in too large a degree upon the
help obtained for running them. The parts
of the device are comparatively simple and
not likely to get out of order readily.

- Having now described my invention, what I

claim as new, and desire to secure by Letters

Patent, 15—

1. A knitting-machine ha,vmcr reclprocating
needles, a ﬁxed or principal eem—eylmder sec-
tion, a removable cam-section and means for
removably securing the removable section to

the principal section, comprising pivoted

latches, springs engaging the same for hold-

ing them 1n their opened or closed positions,

, and studs or projections carried by the remov-
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able section and engaged by the said latches,
substantially as deseribed.

9. A knitting-machine, comprising a series
of knitting-needles, a cam-cylinder for recip-
rocating the said needles, gearing capable of
oiving to the cam-cylinder both a continuous
motl*on in one direction as well as a back-and-
forth motion at different times for knitting

different portions of a fabric, a shaft carrying

said gearing, a fixed pulley secured to the
shatt, a loose pulley on said shaft, a belt for
operating the machine, the fixed pulley re-

The

The

ceiving the said belt for operating the machine

contmuously and the loose pulley receiving it

the fixed pulley and a sprocket wheel and

chain for giving the clutch a back-and-forth

mOvement and power mechanism for actuat-

7 48

when the continuous operation ceases, a clutch
adapted to be brought into enﬂ'ao'ement with

ing the (,ham to and fro, Substentlally as de-

seribed.

3. A kmttmo'-ma,ehme, having a cam-cylin-
der adapted to be revolved for operating the
knitting-needles of said machine, gearing for
turnmﬂ’ the sald cylinder, a shaft operating
said gearing, a fixed pulley carried by said
shaft, a belt connecting the pulley-shaft with
the Sald fixed pulley, an 1dler-pullev for re-

ceiving said belt when the machine is not be-

ing operated eontinuously by the fixed pulley,
a clutch for moving said shaft and adapted to
be brought into engagement with the fixed
pulley so as to move the same and thereby
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the said shaft, a sprocket-chain connecting

sald gear with an actuating sprocket-wheel, a
crank for moving the sprocket-wheel back
and forth, a second crank of shorter throw
connected with the first crank, and means for
turning the short crank continuously, the

longer crank being only moved back and forth

thereby, substentla,lly as described.

4. A knitting-machine having a cam-cylin-

der for operating the needles thereof a shaft
for rotating said cylinder either eontinuously
or intermittently in opposite directions, a le-
ver for stopping the operation of the machine,
a sprocket-wheel carried by said shaft and a
chain actuated thereby and provided with a
series of pI‘OJeCtIOIlS for raising the said lever
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when the machine is to be Lstopped a pulley

fixed to the driving -shaft, gearing operated
thereby for producing the continuous opera-

tion of the cam-cylinder, a clutch to engage

the fixed pulley, a sprocket-wheel attached
thereto, a chain driving said sprocket-wheel
and means for moving the chain back and
forth, a belt-shitter, controlled by said lever,
for moving the belt, which operates the fixed
pulley eontinuously, off from said pulley, the
sald stopping-lever holding said belt-shifter
in position to keep the belt on the fixed pul-

ley until the stopping-lever is raised when the.
‘shifter will move the belt off the fixed pulley,
a bell-crank lever for moving the sprocket-
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I15

gear into engagement with the fixed pulley

for glving an intermittent motion to the cam-
eylinder, a locking-lever for holding the said
bell-crank lever in this position, the said lock-
ing-lever being engaged by the stop-lever
when 1t 1s raised for releasing the bell-crank

lever and permitting of the sprocket-gear be-

ing disengaged from the fixed pulley, substan—

‘tlally as described.

LI20
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5. A knitting-machine having a series of re- =

ciprocating needles, a cam-cylinder for actu-
ating

sald needles, means for raising some of
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the needles having both long and short heels | for forcing it inwardly against the action of

out of action simultaneously, means for re- | the spring for engaging the needles, substan-

turning the said needles to action comprising | tially as described.

a slide projecting through a slot in the cylin- In testimony whereof I hereunto affix my-
5 de{', a guide—plin pdrojecting_ from t%"lei cylinder | signature in presence of two witnesses.

below the said slide, a lug on the slide having P QTP

an aperture engaging said guide-pin, a spring | | | BERNARD T. STEBER. |

interposed between the cylinder and said lug ||  Witnesses:

for normally forcing the slide outwardly, and | - FRANK STEBER,

10 g cam engaging the upper edge of said slide | JouN P. WeIs.
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