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Application filed May 19, 1800,
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1o all whom it may concerrn:

- Be it known that I, HARRY A. IIOUSEMAN,

a cltizen of the United States, residing at

Philadelphia, county of Philadelphia, and
5 State of Pennsylvania, have invented a new

and useful Improvement in Circular-Knitting

Machines, of which the following is a full,

clear, and exact description, reference being
had to the accompanying drawings, which

ro form a part of this specification. |
My invention has for its object certain im-
provements in circular-knitting machines;

and its purpose is to provide mechanism
whereby certain of the needles may be thrown

15 in and out of action for predetermined rota-
tion of the cam-cylinder in the production of
an open-work or lace fabric and to vary the
needlesacted on without changing the needle-
levers. - E | |

For the general construction of the circu-
lar-knitting machine to which my improve-
ments have been added reference may be
had to Letters Patent No. 531,518, issued to

20

me April 30, 1895. I have illustrated in the |

25 accompanying drawings so much of the ma-
- chine of that patent as is necessary, together

~with my improved mechanism attached

thereto. o

In the drawings, Figure 1 is a side eleva-
30 tion of part of a knitting-machine with my
improved device attached thereto.  Tig. 2 is
an end view. Fig. 3 is a side elevation of
the operating-cam and its driving-gear. Fig.
- 418 a plan view of the same. Fig. 5isa plan
35 view of the pattern-plates. Fig. 6 is a sec-
tion through a portion of the eylinder, show-
Ing the operating-levers and their conneec-

tions. o ' -
The machine of Patent No. 531,518, as is

40 well known, consists of an operating cam-
the gear B

cylinder A, which is driven by _
upon the shaft b, which shaft b is rotated by
means of the bevel-gear ¢ on the driving-
shaft D. 'The needles are held in levers E'
45 and E*. The levers E’ control these needles,
which in the manufacture of circalar goods,
such as stockings, are during the formation
of the heel and toe thrown out of action. In
the operation of this machine, as is fully set
50 out in the patent mentioned before, the le-
vers K’ are at the desired point in the knit-

ting automatically operated upon to throw
them out of action by a plate F, in which the
tails of the levers E' rest, the plate having.
dependingrods f, which are operated upon by 33
mechanism described in said patent to move
the rods and plate. In order tooperate upon
‘the desired number of levers E’ and their
corresponding needles to throw certain of the
needles in and out of action for predeter- 6o
mined rotation of the cam-cylinder, I add the
following mechanism to this part of the ma-
chine. - h -
I make my levers E' with bifurcated ends
e¢. The plate I is formed with a cut-away 63
portion /7, beveled at its lower surface 72, in
which the end e’ rests. Upon the top of this
plate F is a pattern-plate 73, removably se-
cured thereto and which projects into the
‘space between theendsee' ofleversE'. Inthis 70
plate 13, corresponding to the levers desired
to be acted upon in the formation of the open
or lace work of the fabric, are orifices 4 of
a size sufficient to allow the tail e’ of lever E'
to passupthrough them. Fortherodsf, con- 75
‘nected to the plate F, I use tubes. Superim-
posed upon the pattern-plate 3is a second "
pattern-plate 7% removably secured to the
plate I'. The plate F' has a cut-away portion -
in which the end e of lever E' rests. The 8o
pattern-plate /° has a portion which projects
into the space between the ends e e’ of the le-
vers I, and the thickness of the plates /3 /%
1sequal to the space between said ends. The
upper surface of this plate f*is beveled. In 8g
this pattern-plate /9, corresponding to the le-
vers which are not desired to be acted upon
in the formation of the open or lace work of
the fabrie, are cut-away portions 7 of a size
sufficient to allow the tails ¢’ of the levers E' go
to pass through. Secured to the plate F’ by
nuts f° are the rods 77 and f° which pass
through orifices in the pattern-plates % and
/? and plate F and through the tubes . The
lower end of rod f7 passes into an orifice ¢g 93
in the lever G, and by means of a nut ¢’ the
vertical height of the rod 7 may be adjusted.
T'his lever G is secured to the rock-shaft G'.
T'he lower end of rod f?is.correspondingly
secured to a lever G® which is also secured 100
to the rock-shaft G'. The end of lever G op-

| posite the shaft G’ has upon it the cam-plate




F10 secured between pins

K

g® Upon the rods /7 and f? are the springs
1 on the rods and
the fork 2, supporting the ends of tubes f.

H is a lever pivoted to the frame of the ma-
chine at » and having at one end the cam-

plate i', adapted to operate the cam-plate g*.

- 'When the lever G is in the position shown in

I0

Fig. 1, the rods f7 77 are lowered and fhe |

needles acted on by the plate F' are in ac-
tion. When the plate F'is moved to the po-
sition shown in Fig. 6, the cam-plate /' oper-
ates on the cam-plate g©and through it upon
the lever G, lifting the rods 17 /Y and elevat-
ing plate F' and certain of the needle-levers
E', throwing those needle-levers and their
needles out of action. I operate thislever H
as follows: 7 7 are pins upon the lever H be-
low the pivot-point h. Jisa superposed plate
ha,vmcr a roller J' at its lower end and elo‘re

20 4 ?,throuﬂ*h which the pins 7 4’ project. K/

30
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~is the lug M.
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" K*? are two cams secured upon the face of the
gear-wheel K. Thecam K'projects from the
fa,ee of the gear-wheel a greater distance than
does cam K2

at a point above the cam IKZ,
so formed that in the revolution of the wheel
it maintains the lever H in the position shown
in Fig. 1 or returns it to that position. In
order to bring the roller J' under the in-
fluence of both cams K’ and K? and remove

it from such influence, I provide the follow- |

ing mechanism: /is a progeetmn from plate
J, “Which by means of link [’ is connécted to
bell-era,uk lever L, one arm of which has at
its end the toe- plece [* and below the end the
pin I3, to which is connected a spring I,
whieh nermally holds the bell-erank L and
the plate J in the position shownin Fig. 1 in
contact only with the cam K'. Tn this posi-
tion the toe-piece I* is in line with a pattern-
chain M upon the shaftm. Upon this chain
This lug in its movement
strikes the toe-piece [*, moving the bell-crank

L against the action of the spring /*, depress-

ing the plate J, and bringing the roller J’

mto operative relation with both cams K’ and

K? at different portions of the gear-wheel K.

In the specific. illustration ShOWIl in the
dra,wmﬂ'e the gear-wheel K is intended to
make one revolution for three revolutions of
the eam-cylinder, and, as shown, the cam X'
controls during one-third of the revolution
and the cam K®duaring two-thirds of the rev-
olution when both are acting. Thus when

the bell-crank has been acted on by the lug

on the pattern-chain, as just described, the
lever H will be acted on to throw the prede-
termined needles out of action for two revo-
lations of the cam-cylinder and in action for
one revolution. The lever L is locked in its

- position after action upon it by the lug M on

the pattern-chain by reason of the pwoted
latch N, which by gravity engages the pin 2
The lateh N is released and the bell-crank L.
returned to its initial position by the pI‘OJeC-
tion N’ on the pattern-chain M, which strikes

gl

The roller J' is nor mally in |
such position that it rests against the cam K’
The cam K'is |
“to run as onerevolution for three 1evolutions_
of the cam-cylinder, this may be varied, as it
"may be desirable to have the needle stlteh .
~every second course or only every fourth
course, and this would only require a change
of extent of rotation and IeIetwe revelumen
- of the cams.

|
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the la,teh N, lifting it, and the spring /*draws

the bell- cmnk L. to its initial position, lifting -

the plate J, bringing the roller J' into action

only with the cam K’, and the cam K' will
operate the lever H and the plate B to bring
the levers E' into action.

cam K’ with reference- to the gear K is such
as to make it operative, so tlmt the needles

will be thrown into action at the proper time.
- With my mechanism in order to arrange
which of the needles are to be thrown in and

out of action during the for mation of lace or

~open work it is only necessary to arrange the
- pattern-plates f°and f°

—that 1s, provlde ori-

The position of the_

70

75

80I

fices in the plate 2 corresponding to the tails |

- of the ]evere E' desired to be thus operated

and orifices in the plate f° corresponding to
the tails of the levers E' not desired to be
then operated. By having a series of these
plates with orifices at. (11fferent points change

Of pattern may be obtained by merely Chancr_ |

ing the pattern - plates. While I have de-

| Seubed the cams K’ and X? as being such that

in one revolution thereof the eam K2 aets

“through two-thirds of the revolution and the

cam K’ one-third and that they are designed

Having now fully described my invention,

- what 1 cla,lm and desire to protect by Lettere
Patent, 15—

" 1. Ina circular- knitting machine, the com-
bination with the needles and operating-le-
vers, provided with bifurcated ends for said
needles, of a plate, extending below said le-

vers having a notched pattern-plate attached

thereto extendmﬂ* between the bifurcated

ends of the levers,_ a superposed plate, extend-

ing above said levers, having a notched pat-
tern-plate extending between the bifurcated
ends of the levers, the nofches in one pattern-
plate eorrespondmﬂ' to certain of the levers

and the notchesin the other pattern-plate cor-

responding to the other levers and means to
move. the superposed plate with its pattern-
plate vertically.

2. In a circular-knitting machine of the
character described, 1n combination with the
needles and operatme-levers provided with
bifurcated ends, for said needles, of a pair of
superposed pattern-plates extending between
the bifurcated ends of the levers, one only of
the pattern-plates between the bifurcations
of each lever having an orifice corresponding
to the tail of said lever and means to move
the superposed plate wuh 1ts pattem plate
vertically.

3. Ina euculal-kmttmrr machine, the com-
bination with a needle end operating-lever
for the said needle, of a plate upon which the
end of said lever rests, a rod connected to
said plate, a second lever upon which the rod
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“rests, a third lever ada,pted In its movement

LIO

20

-in one direction to raise said second lever, a

rotatable cam-disk provided with two cams ‘at
different parts thereof, sald cams adapted to
move the third lever in opposite directions,

~one of said cams extending beyond the O‘Lher

said third lever being. normdlly in &hnement
with the cam of o'rea,ter extent, a pattern-
chain, a lug upon sald ¢hain zmd Intermedi-
ate. mechamqm between the third lever and

the pattern-chain adapted when struck by

the lug to movesaid Ievel mto alinement with
both cams.

4, In a cireular- knwtmw maehme the com-

bination with a needle and Opelatlnw lever |

for the said needle, of a plate upon which the
end of said lever rests, a rod connected to said
plate, a second lever upon which the rod rests,

a third lever adapted in its movement in one

direction to raise said second lev er, a rotata-

ble cam-disk provided with two cams at dif-
ferent. parts thereof, said cams adapted to
move the third lever in opposite directions,
one of said cams extending beyond the other
sald third lever being nmmall} in alinement
with the cam of greater extent, a pattern-

chain, alug upon &.a,ld chain and 1111;61 mediate |

meohamsm between the third lever and the

- pattern-chain adapted when struck by the

30
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Iag to move said lever into alinement with

both cams, and means to lock said third lever

in said position.

5. In a circular-knitting machme the com-
bination with a needle and Opemtmmlevel
for the said needle, of a plate upon which the
end of said lever rests, a rod connected to said
plate, a second lever upon which the rod rests,
a third lever adapted in its movement in one
direction to raise said second lever, a rotata-
ble cam-disk provided with two cams at dif-

ferent parts thereof, said cams adapted to

move the third lever in opposite directions,
one of said cams extending beyvond the other
said third lever being 1‘101mally in ahnement
with the cam of meatel extent, a pattern-
chain, a lug upon smd chain and intermedi-
ate mechamsm between the third lever and
the pattern-chain adapted when struck by the

lug to move said lever into alinement with

both cams, means to lock said third lever in
said poatmn and a lug carried by said pat-
tern-chain adapted to release sald lock and
allow the third lex er to retuarn to 1‘[8 initial

- position.

55 .
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6. In a cueulm kmttmw machine, the com-
bination with a needle and Opelatmmlevet
for the said needle, of a plate upon which the
end of said lever restﬂa a rod connected to

‘said plate, a second lev. er upon which the rod

rests, a third lever adapted in its movement
in one direction to raise said second lever, a
plate having a roller slidably secured in said

- third lever, a rotatable cam-disk provided

with two cams at different parts thereof, said

‘cams adapted to move the third lever in op-
posite directions, one of said cams extending
beyond the othet said roller being normally

in alinement with the cam of greater extent,
a pattern-chain, a lug upon smd chain and

intermediate meehmnsm between the roller-

plate and the pattern-chain adapted when

struck by the lug to move said mller 1nto '_

“alinement with both cams.

7. In acircular- knitting maehme the com-

bination with a needle and opemt,mcr-]evel

for the said needle, of a plate upon which the

sald plate, a second lever upon which the rod

75

end of said lever rests, a rod connected to -

rests, a third lever adapted in its movement

‘1n cone direction to raise said second lever, a

plate having a roller shdably secured in sa1d

So

third lever, a rotatable cam-disk provided ° .

with two cams at different parts thereof, said

cams adapted to move the third lever in op-

posite directions, one of said cams extending
beyond the other, said roller being 110111:131157

35

in alinement Wlth the cam of ﬂ'leclfel extent, -

a pattern-chain, a lug upon sald_cham and
intermediate mechanism between the roller-
plate and the pattern-chain adapted when

9

struck by the luw to move said roller into
alinement with both cams, means to lock .

roller in said position.

8. In a circular-knitting machine, the com-

bination with a needle and operating-lever

for the said needle, of a plate upon which the

end of said lever rests, a rod connected to
sald plate, a second lever upon which the rod

95

rests, a third lever adapted in its movement |

in one direction to raise said second lever, a
plate having a roller slidably secured in said
third lever,
with two cams at different parts thereof, said
cams adapted to move the third lever in op-
posite directions, one of said cams extending

beyond the other, said roller being nor mally.-

in alinement w1th the cam of n‘lea,tel extent,
a pattern-chain, a lug upon smd chain and

intermediate meehanis’m between the roller-
plate and  the pattern-chain adapted when

struck by the lug to move said roller into
alinement with both ecams,
roller in said position, and a lug carried by
sald pattern-chain adapted to 1elease sald
lock and allow the roller to return to its in-
itial position.

100

a rotatable cam-disk provided .

105

I10O

means to lock

IIS

9. In a circular- kmttmw machine, the com-

bination with a needle and opemtmrr-]lever for
the said needle, of a plate upon which the end
of sald lever r esats a rod connected to said

plate, asecond level upon which the rod rests,

I20

a third lever adapted in its movement in one

direction to raise said second lever, a rotata-

“ble cam-disk provided with two cams at dif-
ferent parts thereof, said cams adapted to

move the third level 1n opposite directions,
one of said cams extending beyond the other
said third lever being nor mally in alinement

with the cam of greater extent, a bell-crank

connected with said third lever a Spring act-
ing upon said bell -erank to hold the thud
le‘vel in its normal position, a pattern-chain,

125

I30

a lug upon said pattern-chain, the end of said

bell crank being in almement Wlth sald luﬂ*
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and when struck by it- moved against the
spring to bring the third lever in alinement
with both cams.

10. Inacircular-knitting machine, the com-
bination with aneedle and operating-lever for
the said needle, of a plate upon which the end
of said lever rests, a rod connected to said
plate, asecond lever upon which the rod rests,
a third lever adapted in its movement in one
direction to raise said second lever, a rotata-
ble cam-disk provided with two cams at dif-
ferent parts thereof, sald cams adapted to
move the third lever in opposite directions,
one of said cams extending bevond the other,
said third lever being normally in alinement
with the cam of greater extent, a bell-crank

connected with said third lever, a spring act-

ing upon said bell-crank to hold the third

| lever in its normal position, a pattern-chain,

20

30

a lug upon said pattern-chain, the end of smd
bell-crank being in alinement with said lng
and when struek by it moved against the
spring to bring the third lever in alinement
with both cams, a locking-lever adapted to
interlock with said bell-crank in said position.

11. Inacircular-knitting machine, the com-
bination with aneedle and operating-lever for
the said needle, of a plate upon which the end
of said lever rests, a rod connected to said
plate, a second lever upon which the rod rests,

“a third lever adapted it its movement in one
~direction to raise said second lever, a rotata-

- ble cam-disk provided with two cams at dif-

35

40

45

ferent parts thereof, said cams adapted to
move the third lever in opposite directions,

one of said cams extending beyond the other

said third lever being normally in alinement
with the cam of greater extent, a bell-crank
connected with said third lever, a spring act-
ing uponsaid bell-crank tohold thethird lever
in its normal position, a pattern-chain, a lug
upon sald pattern-chain, theend of sald bell-
crank being in alinement with said lug and
when struck by it moved against the spring
to bring thethirdleverin alinement with both
cams, a locking-lever adapted to interlock

- with said bell-crank in said position, and a

55

60

65

lag carried by said pattern-chain adapted to
releasesaid locking-lever and allow the spring
to act to return the bell-crank to its initial
position.

12, Ina mrcular-kmttnw maehme, the com-
bination with a needle and operating-lever for
the said needle, of a plate upon Which the end
of said lever rests, a rod connected to said
plate, a second lever upon which the rod rests,
a third. lever adapted in its movement in one

direction to raise said second lever, a plate

having a roller slidably secured in said third
lever, a rotatable cam-disk provided with two
camg at different parts thereof, said cams
adapted to move the third lever in opposite
directions, one of said cams extending be-
yond the other, said roller being normally

In alinement with the cam of greater extent, |

'
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a bell-crank connected with said roller-plate,
a spring acting upon said bell-crank to hold
the rollex pla,te in its normal position, a pat-
tern-chain, a lug upon said pattern-chain, the
end of &.ald bell-crank beinginalinement with
said lug and when struck by 1t moved against
the spring to bring the roller in alinement
with both cams.

13. Inacircular-knitting machine, the com-
bination with aneedle,and operatmﬂ'-lever for
the said needle, of a plate upon which the end
of said lever rests, & rod connected to said
plate, a second lever upon which the rod rests,
a third lever adapted in its movement in one
direction fo raise said second lever, a plate
having a roller slidably secured in said third
lever, a rotatable cam-disk provided with two
cams at different parts thereof, said cams
adapted to move the third lever in opposite
directions, one of said cams extending be-
vond the other, said roller being normally
in alinement with the cam of greater extent,
a bell-crank connected with said roller-plate,
a spring acting upon said bell-crank to hold
the roller-plate in its normal position, a pat-
tern-chain, a lug upon said pattern-chain, the
end of said bell- cmnk beingin alinement with
said lug and when struck by it moved against
the spring to bring the roller in alinement
with both cams, a locking-lever adapted to in-
terlock with said bell-crank in said position.

14. Inacircular-knitting machine, the com-
bination with aneedle,and operating-leverfor
the said needle, of a plate upon which the end
of said lever rests, a rod connected to said
plate, a second lever upon which the rod rests,
a third lever adapted in its movement in one
direcfion to raise said second lever, a plate

75

80
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95

100

having a roller slidably secured in said third

lever, a rotatable cam-disk provided with two
cams at different parts thereof, said cams
adapted to move the third lever in opposite
directions, one of said cams extending be-

yond the other, said roller being normally

in alinement with the cam of greater extent,
a bell-crank connected with said roller-plate,
a spring acting upon said bell-crank to hold
the roller-plate in its normal position, a pat-
tern-chain, a lug upon said pattern-chain, the
end of said bell-crank being in alinement with
sald lug and when struck by it moved against
the spring to bring the roller in -alinement
with both cams, a locking-lever adapted to in-
terlock with said bell-ecrank in said position,
and a lug carried bysaid pattern-chain adapt-
ed to release said locking-lever and allow the
spring to act to return the bell-crank to its
initial position.

In testimony of which invention I have

hereunto set my hand at Philadelphia, Penn-
syivania, on this 8th day of May, 1900.
HARRY A. HOUSEMAN.
Witnesses: o
M. F. ELLIS,
J. M. SHINDLER, Jr.
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