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To all whom it ma 7/ CONCeri: -

- Beit known that I, DAvID C. BELLIS, a 01t1
~zen -of the United Stetes, and a remdenb of
Philadelphia, Pennsylvame have invented
- 5 certain Improvements in Kmttmg Machines,
of which the following is a. specification.

My invention consists of certain improve-
ments in the construction of latch-needle knit-
ting-machines, more particularly that class of

10 cucula,r kmtbmg machines which are adapted
| to be driven either by hand or other power.

In the accompanying drawings, Figure 1 is

a Slde view of a circular- knitting machine

promded with wy improvements. 2 18

an end view of the same.
‘cal section. Fig. 4 is a sectional plan on the
line 1 2, -Flg 3. Fig. b is a diagram of the
cams and gates. Fig.6isa perepeetwe view
of a modified form of gate-cam which may be
used. Mig. 718 a vertical section showing a
farther improvement, and Fig. 8 is a view
illustrating the llfl)ll’lﬂ' can. Flg 9 is a per-'
spective view of the two- -part retaining-ring
for the needle ehewn detached from the ma-

chine.

A is the bed-plate, which can be fixed to a
table or other suitable support in any conven-
ient way. On this bed-plate rotates the cam-
eylinder B, which is provided on its lower pe-
riphery Wlth bevel-gearing b, engaging with
a bevel-wheel, %', on theduvmg shaft B', which
18 edapfed to beammgs in brackets ¢ on the
bed-plate.  This driving shaft B’ may be pro-
vided with fast and loose pulleys p and p’, and
also with a-crank-handle, H, adapted to be
engaged with or dlSBDﬂ‘aﬂ’ed from the said
Sha,ft by means heremeftel referred to.

D is the needle-cylinder, with the usual ex-
terior grooves for the reception and guidance
of the lateh- needles d, the latter being re-
tained in their several greoves by means Cof a
spiral wire band, @. I also prefer to use, in
connection with this retaining-band d’, a two-
part ring, d¢’, Fig. 9, held in- notches in the
ribs of the cylmder as illustrated in Fig. 3.
By this means the needles are retained at two
points, one above the other, so that there will
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Fig. 3 is a verti- {

f

be 1ess danger of their: D"ebtlnﬂ” out of position |

than where only one ret.f.umno b'md 1@ used to
- 50 keep them in their grooves.
The grooved needle eylmdel D is usually

1
|

‘up within the needle-cylinder proper, as illus-

tlonary in the machine.

rotates.
1 18 provided with the usual bottom cams, F
and f f, and above these are the top cam, G,

the sliding gate is away from 1its correspond-

* made of brass, and in order to strengthen it I

prefer to mount 1t on a cylinder, D', prefera-
bly of iron or steel, which ceylinder D’ extends

trated in Kig. 3. These two cylinders are se-

cured togethel to form what may be termed .
the ‘‘complete needle- cylmdel '’ which is sta-
Devices are, how-
ever, pmVlded for adjusting the needle- cylin-
der vertlcally in the well-known manner by
providing inclined camsec¢ on the bottom of the
needle-cylinder, to act in connection with cor-
responding inclined cams, ¢, on a ring, C, suit-
ably supported on any portion of the bed-
plate. This ring C has an arm, C', by which

60

1t may be turned, to thereby raise or lower the |

needle-cylinder in the well-known way.

- The cam-cylinder B has on its inner face the
annular needle-rest L, on which the heels of -7y
the latch-needles txa‘i’el as the cam-cylinder
At the desired point the needle-rest.

and side cams, J J'. The gates empleyed in 75
connection with the side cams,-J J’, to give
the proper traverse to the needles, form one

of the features of my invention,and are in the
present instance formed of short plates K I,
movable horizontally in line with the top of 8o
the needle-rest toward and from the side cams,

J J.

In Fig. 5-each sliding gmte 18 shown with a

zshuttle shaped nose, whleh when the gate is

moved up to the side eam, adepts itself to the 85
under side of the latter, 50 that the needles

will then be caused to travel over the top of

that side cam, as will be understood on refer-
ence to the left-hand side of Fig, 5. When -
e
ing side cam, the heels of the needles will pass ?
below the side cam. It will be obser ved, on
reference to Fig. 4, that the acting pmtlons of
these gates are not of the entire width of the
top of the needle-rest and cams f f, so that g3
when said gates are in the position shown ab
K 1n Fig. b the heels of the needles will be
Supported by and travel on the said rest as
well as on the gate When the gate is in the |
position shown at K’ in Iig. b, the heels of the 100
needles will travel on the cams f rather than
on the edges of the gates.
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- long heels ¢, while the other needles have short

&

If desired, I may construct the gates a3 ]
shown in the modification, Fig. 6. In this
construction the front end of the sliding gate
is equal in width to the width of the rest L,
which is cut away to receive it, and the nose
of the gate constitutes the side bottom cam, f.

The sliding gates are worked automatically
by friction. In the present instance the said
gates are carried by a flanged ring, R, con-
nected to the cam-eylinder by means of a pin,
r, 1n the eylinder entering a slot, ¢, in the
ring, IFigs. 2, 3, and 4, so that while said ring
travels with the cam-cylinder, 1n whichever
direction it may be turned, there will be at
the beginning of the movement a lost motion
between the two about equal to the length of
the slot ¢, Figs. 2 and 4, owing to the frie-
tional contact between the said flanged ring
R and a plate, S, which is bolted or otherwise
secured to the bed-plate A. The parts are so |
constructed that the f{riection between the
flanged ring R and the plate S is greater than
that between the said ring and the exterior of
the cam-cylinder. Thus, supposing the cam-
cylinder to be rotated in the direction of the
arrow 1, Fig. b, the ring R will lag behind to
about the extent of the slot 4, so that the gate
K will come into contact with its side cam J,
while the gate K’ will be moved away from the
side camdJ’. Consequently the needles travel-
ing in the direction of the arrow 2, Fig. b, will
be caused to ride up over the cam J and under
the cam J'. In the present instance I have
shown the gates K X' connected to the ring R
by means of headed pins or screws k, adapted
to short slots k" in the said ring, to allow of
additional play to prevent jamming in revers-
ing the machine, and also to give the friction-
ring R the full amount of lost motion required,
for a purpose hereinafter explained.

I provide the ends of the top cam, G, with
safety yielding cams L, which form an impor-
tant feature of my invention. These cam ends
preferably havetheshuttle-shaped nosesshown
in Fig.d, and are adapted to travel in inclined
grooves { In the wall of the cam-cylinder, 80
that they can have a lateral and upward move-
ment at the same time, Thus if a needle
should, through any cause, in being elevated,
come 1nto contact with this yielding cam or
end piece, {, the latter will yield laterally and
at the same will be raised vertically, so that
the cam will rise up over the heel of the nee-
dle and cause the latter then to pass down be-
low the top cam, G, and thus avoid all danger
of breakage.

Where the machine is to be used more par-
ticularly for the knitting of stockings,.l pro-
vide the following simple means for raising
some of the needles out of action for the forma-
tion of the heelsof thestockings. Forinstance,
those of the needles which are to be raised out
of action at the proper time are formed with

heels ¢/, Fig. 7, and I insert in a groove in the
back of the needle-rest, at a point adjacent to

the cams, a lifting-cam, Q, which will act on

372,195

the long-heeled needles, but not on the short
ones. This cam Q, Figs. 7 and 8, is carried
by a pin, o, passing through a slot, o, in the
cam - cylinder, and provided on the outside
with a spring-sleeve, 0%, by which it is held in
cither of the extreme positions to which the
cam is moved. Normally this lifting cam 18
in the depressed position indicated by dotted
lines in Fig. 8, below the top of the needle-rest
E, so that none of the needles will be affected
by it in the traverse of the cam-cylinder; but
when it is desired to form the heel this cam
is raised, as shown in Figs. 7 and §, so that all
the long-heeled needles will be raised oub of
action, and by the friction of the band d’ they
will remain elevated until depressed by the
pressure of the hand on the tops of the needles,
or otherwise. |

To provide for the feeding of the thread to
the cirele of needles at the proper tangeut,
no matter in which direction the cylinder 18
turned, I mount the thread-guide T upon the
friction-ring R. Where the thread-guide 18
carried directly onthe cam-cylinder,the thread

70

75

£o

will be fed to the cirecle of needles at such a -

tangent in onedirection of rotation or the other
that the latches of the needles will wear on the
thread and cut it if it is of a fine number.
Attempts have been made to meet this diffi-
culty by making the guide-eye ¢’ in the form
of a long slot; but this hasnot proved satisfac-
tory. I provide for the proper feeding of the
thread by mounting the thread-guide upon &
friction-piece, between which and the cam-cyl-
inder there is a certain amount of lost motion,

so that in beginning to turn the cam-cylinder.

in either direction the thread-guideT willslip
back or lag behind to an extent which will give
the proper tangent for feeding the thread to
the circle of needles. Tor this purpose Iavail
myself of the same friction-ring, R, as carries
the sliding gates K K’, and, as shown in Figs.
1, 2, and 3, I mount the thread-guide on that
ring with the result described.

For engaging the crank-handle with and dis-
engaging it from the driving-shaft B', I prefer
to use the devices shown in Figs. 1, 2, and 3.
A sliding locking-holt, m, passing through an
opening in the socket 7 of the handle and 1nto
an opening.in the shaft, is guided at 1ts oppo-
site end in a lug, 7/, on the handle. This bolt
m has a shoulder, m/, acted on by a spring, s,
between the lug 2" and the said shoulder, so as
to normally press thesliding boltinto the open-
ing in the handle-socket and shaft, as shown
in Fig. 3. The bolt m also carries a lateral
ouide-pin, n, adapted to a right-angled sloft,
n, Fig. 2, in the crank-handle,

A suitable spring, {, on the cerank-handle
bears against the side of theguide-pinninsuch
a way that when the bolt is pulled back out of
the opening in the driving shaft B’ the said
guide-pin will be pushed by the spring into the
lateral portion of the slot #/, where i1t will be
held until released to re-engage the crank-han-
dle with the shaft when the machine is to be

| driven by hand instead of by a belt.
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I claim as my invention— -

1. The combination of the needlé-cylinder'

and needles of a knitting-machine with a bed-
plate, a cam-cylinder and driving mechanism
therefor, a needle-rest and side cams on the
cam-cylinder, sliding gates, and a friction-ring

- carrying the sliding gates, all substantially as

10

set forth.

2. The combination of the needlé-cy]inder'

and needles of a knitting-machine with a cam-
cylinder having a needle-rest, and a top cam
provided with yielding end pieces free to move

- both upward and laterally with reference to the

L5

sald top cam, substantially as set forth.

3. The combination of the needle-cylinder
-and needles of a knitting-machine with a cam-

- eylinder having a uneedle-rest, and a top cam

20

provided with yielding end pieces adapted to
inclined grooves in the cylinder and free to
move both upward and laterally therein, sub-

stantially as and for the purpose deseribed. o

seribing witnesses.

I 4. The combination of the needle-cylinder

and needles of a knitting-machine, a cam-cyl-
1nder, and driving mechanism therefor, with
a needle-rest, top, bottom, and side cams, and 25
sliding gates provided with noses the width of
the needle-rest to serve at the same time as the
bottom side cams, substantially as specified.

5. The combination of the needle-cylinder,
cam-cylinder, and needles of a knitting-ma- 3o
chine, with a driving-shaft, gearing by which

theshaft drives the cam-cylinder, a crank-han-

dle on the shaft, and a sliding spring locking-
bolt on the handle to engage with the shaft,
substantially as set forth. | 35

- Intestimony whereof I have signed my name

to this specification in the presence of two sub-

| D. C. BELLIS.
- Witnesses: |

HENRY HowsoN,

HARRY SMITH.
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