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PATENT OFFICE.
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Application filed September 1, 1891,

To all whom it may concern:

Be it known that I, HARRY A.ITOUSEMAN, a
citizen of the United States, residing at Phila-
delphia, county of Philadelphia,and State of
Pennsylvania, haveinvented anew and useful
Improvementin Automatic Circular-Knitting
Machines, of which the following is a full,
clear, and exact description, reference being
had to the accompanying drawings, which
form a part of this specification. '

I will now describe a machine in which my
improvements are embodied in the preferred
form.

In the drawings, Figure 1 is a front eleva-
tion of the machine. Fig. 2 is a plan view of
upper portion of the machine with the bed
removed. Fig. 3 is a section on line x«, Fig.
2. TFig.4igan end viewof the machine. TFig.
5 is a sectional view of the needle-eylinder on
line v ¢, Fig.6. Fig. 6 is a plan view of Fig.
5. Fig. 7is a diagrammatical view showing
operation of needle-operating cam.

A is the needle-cylinder, in which are the
needles a o', &e.

B is the knitting-cylinder carrying the nee-
dle-operating cams, as in the ordinary ma-
chine. :

C is the driving-pulley.

¢ is the main driving-shaft.

¢’ is a bevel-gear loose on the main driv-
ing-shaft and engaging the rack c?on the knit-
ting-cylinder. :

D is a clutch feathered on the main driv-
ing-shaft.

¢® ¢® are lugs on the hub of the bevel-gear
¢’,and the clutch D is adapted to engage said
lugs ¢® ¢? so that when said cluteh is in en-
gagement with the bevel-gear ¢’ the cam-cyl-
inder is rotated. .

In making the heel and toe of a stocking
the cam-cylinder, in place of being rotated, is
reciprocated, and this is accomplished in the
following manner: -

Upon the main driving-shaft ¢ is the gear-
wheel E, which works in the gear e.

I is a-link which connects the gear-wheel e

- with segmental gear f, pivoted at f3, which

meshes in gear f’ upon shaft /% Upon the
other end of this shaft f? is the cluteh G,
adapted to engage with the lugs ¢’ ¢’ upon
gear-wheel ¢% the gear-wheel ¢* working in

Serial No. 404,459, (No model.)

gear-wheel g® which is keyed to the hub of

bevel gear-wheel ¢, so that they revolve to-

gether.

H is a clutch-lever, pivoted at 7 and having
forked ends which encircle the clutches G
and D, and, as may be readily seen, the con-
struction and arrangement is such that when
it is operated it throws one clutch into con-
nection and the other cluteh out of connec-
tion. This lever H is operated in the follow-
ing manner:

Iis a connecting-rod, one end being con-
nected to clutch-lever H, the other end to link
1, to which it is pivoted. The other end of
the link is pivoted tostandard . Supported
from the frame of the machine upon this link
¢1is the inclined projecting-lug 2.

J is a sprocket-wheel, upon which travels
the sprocket-chain j. This sprocket-wheel is
driven in the following manner: Upon the
shaft of the sprocket-wheel J is the worm-
wheel J’, driven by the worm J?, the worm J2
being on the same shaft as the gear-wheel J3,
which is driven by the gear-wheel J* upon the
main driving-shaft. The sprocket-wheel is
thus continuously driven, carrying around it
thesprocket-chain. The position of the elutch
H at the commencement of knitting is such
that the cluteh D is in engagement with the
bevel-gear ¢’ and the knitting-cylinder is ro-
tated. Upon the sprocket-chain j is lug 7,
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which in its line of travel strikes the lug 4%,

moving the connecting -rod I on its pivot-
point so as to force the clutech G into con-
nection with gear- wheel ¢g? and the clutch
out of engagement with the bevel - gear ¢,
which canses the bevel-gear to reciprocate,
thus reciprocating the knitting - cylinder.
The cluteh G is held in this position by the
notched bar K, supporting the projecting end
k&’ of connecting-rod I. The ciuteh G is held
in connection with gear-wheel g?uantil thelug
lupon the sprocket-chain trips the bar K,
when the spring L, which was put in tension
by the movement of rod I, throwing cluteh G
into connection with wheel ¢? returns therod
I, releasing clutch G and throwing clutch D
into action, when the cylinder is again ro-
tated. When the machine is first operated,
forming the leg of the stocking, the cam-cyl-
inder is rotated continuously and the sprock-
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et-chain is earried around the sprocket-wheel,
but slowly, by the mechanism used, and the
lug % is placed in such a position upon the
chain that it strikes the lug ¢* at the point
whore theheel and toe are to beformed,and the
lug 1 is in such position as to trip off the bar
K when the heel and toe have been formed.

In forming the heel and toe, as is well
known, half of the needles are thrown out of
action. 1 accomplish this in the following
manner: The needles a o’ a?, &e., restin slots
in the knitting-cylinder, and the shanks of
each needle are inclosed in the jaws of the
needle-levers M M’ M2, &ec., each lever being
pivoted and having a tail-piece. The tail-
pieces of the levers M M’ M? to M* of the nee-
dles a o’ a? to ¢*, which are to bethrown outof
action simultaneously when the heel and toe
are to be knitted, rest in a groove in theplate
N.. This plate N has the pins nn, which are
connected to forked rods n’ n/, which forked
rods are secured on the shaft O. On the
shaft O is the lever X.

O’ is a stand, which is connected to thecon-
pecting-rod I. xa’ are set-serews, which pass
through said stand in line with the lever X,
so that when rod I is moved from leftto right
the set-serew x strikes the lever X, rocking

the shaft O and moving the plate N, elevating:

the end of. the levers m m’ to m%, forcing in

the corresponding needles outof action of the.
knitting-cylinder. Asbeforedescribed, atthe.:

end of knitting the heel or toe the other set-
screw a rocks the shaft inthe other direction,
depressing the lever and again bringing the.
needles into aetion.
each of the levers has the insety, which sup-
ports the needle when forced in out.of action.
In knitting the heel and toe the remainder of
the needles are used in forming the heel and

toe, and one from each side is thrown out of*

action at each reciprocation of  the knitting-
cylinder until the goods are narrowed down
sufficiently. Then one from each side is
thrown into action until theheelortoeis com-
plete. These-needles thrown out of actionin
narrowing and into action in widening. are
called “fashioning-needles.” I accomplish
this in the following manner:

a®to a®? are the needles used in forming.the-

heel and toe, although, of course; their num-
ber may be varied, as desired. Each of these
needles is inclosed in the jaws of a pivoted
lever M® to M%2. (See Figs. 5 and 6.)

P P" are the fashioning-needle-operating
cams; which cams are carried by the rock-

plates P? P%.  The form of the cam is-shown'.

in detail'in Fig. 7. _

Q. Q' are two double pawls, one for each
rock-plate, pivoted to supports ¢ q" and acted
upon by the springs ¢* ¢°%. The supports g q
are connected one at each end of the pivoted

rod R.

S is a link, one end pivoted to rod R, the:

other end to.arm s. The arm s is connected

to lever T, pivoted at ¢ to clutch-lever H.
Upon this lever T are lugs ¢’ #, one at the

The mouth or jaw of
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outer and one at the inner end of lever T,and
corresponding lugs #* #* are upon the gear-
wheel g% When the clutch G is thrown into
engagement with the gear-wheel g%, the lugs 14
# are brought into the line of travel of the
lugs # #, and, as the gearswheel reciprocates,
the lugs ¢’ { are alternately struck and the
lever T vibrated first in one direction and
then in the other and the pivoted rod R vi-
brated on its pivot-point, operating upon first
one pawl and then the other, the return move-
ment drawing one pawl and then the other
back to engage the nexttooth. Asbefore de-
scribed, the ends of levers M¥toM®are in the
line of travel of the cams, and as the cams
strike them it lifts up the end, forcing.the
needles in cut of action.

The left hand of Fig: 5 shows the needle
before action by the cam and the right hand
after action by the cam. The cams act upon
first one needle, then the-next; until the last
tooth is reached, when the projectionsvv"on
each cam strike the pins % 2% which turns
the pawl, so that its other end becomes active
and farther movement reverses the rack, de-
pressing onebyoneon each sidethe ends of the
levers M*# to M%, bringing the needlesforward
and-into action one by one until the lasttooth

in the racks is reached, when the pins ¥ 2%

again turn the pawls. When the rod I is re-
leased and the elutch G thrown out of aetion,
the lugs ¢’ #* are drawn out of line of the lugs-
8t Upon the plate of the machine are' se-,
cured the guards w w’, and set-serews w?® w®
pass through the rod R, so that the throw of
the rod R may pe-limited. The jaws-of’ the

levers M? to M2 have each aninset or shonlder-
‘105§

y, which supports the needles when drawnin-
out of action. :

The operation of the machine is as-follows:
The-clutch D-being in connection with the
bevel-gear ¢’ and power being applied to pul-
ley C, the knitting-cylinder is rotated to form
the tubular fabric—say for the leg—the
sprocket - chain moving. on' the sprocket-
wheel. When the lug on the sprocket-chain.

strikes the projection, which is-adjusted to:
occur when the amount of tubular goods-
desired has been formeéd, the rod I is-forced
forward, moving the clutch G into-engage:-

ment with gear g? and clutch D out of engage-
ment with bevel-gear ¢*; and the knitting-cyl-

inder is reeiprocated. The shifting of the-

rod ['having, by mechanism fully deseribed,
thrown half of the needles out of action,
while the cylinder is reciprocated: by the
mechanism deseribed, one needle alternately-
on each side of the active needles is thrown-
out of action until the desired number are so-
acted on, when one on each side alternately
is thrown into action until the same number
are again in-action. This is done in fashion-
ing or forming the heel.and toe. When the

latch is tripped so as to release the rodT,the

clutch D is again thrown into action and the’
knitting - cylinder again revolved, forming:
tubular fabric, : :
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Having now fully described my invention,
what I claim, and desire to protect by Letters
Patent, is— '

1. In a knitting-machine, in combination,
a main driving-shaft, a segmental gear, in-
termediate connection, substantially as de-
seribed, between said shaft and segmental
gear, a shaft adapted to oscillate, a clutch

upon said shaft, a gear-wheel, a clutch-lever

adapted to operate said cluteh, a connecting-
rod, as I, a sprocket-wheel, intermediate con-
nection between said wheel and the driving-
shaft, a sprocket-chain upon said wheel, and
Ings upon said sprocket-chain adapted to act
upon said rod and force said cluteh into en-
gagement with said gear-wheel.

2. In a knitting-machine, in combination,
a main driving-shaft, a segmental gear, in-
termediate connection, substantially as de-
seribed, between said shaft and segmental
gear, a shaft adapted to oscillate, a clutch
upon said shaft, a gear-wheel, a clutch-lever
adapted to operate said clutch, a connecting-
rod, as I, a sprocket-wheel, intermediate con-
nection between said wheel and the driving-
shaft, a sprocket-chain upon said wheel, a lug
upon said sprocket-chain adapted to act upon
said rod and force said clutch into engage-
ment with said gear-wheel, and means to re-
tain said rod in position after being acted
upon by the lug.

3. In a knitting-machine, in combination,
a main driving-shaft, a segmental gear, in-
termediate conneetion, substantially as de-
scribed, between said shaft and segmental
gear, a shaft adapted to oscillate, a clutch
upon said shaft, a gear-wheel, a clutch-lever
adapted to operate said clutch, a connecting-
rod, as I, a sprocket-wheel, intermediate con-
nection between said wheel and the driving-
shaft, a sprocket-chain upon said wheel, lags
upon said sprocket-chain adapted to act upon
said rod and force said clutch into engage-
ment with said gear-wheel, means to retain
said rod in position after being acted upon by
the lug, and means, substantially as de-
seribed, to release said rod. ‘

4. In a knitting-machine, in combination,
amain driving-shaft, a clutch, as D, upon said
shaft, a bevei-gear adapted to be cennected
with said clatch, a knitting-cylinder, a rack
upen said cylinder operated by said bevel-
gear, a segmental gear, intermediate connec-
tion between the shaft and the segmental
gear, a shaft adapted to oscillate, intermedi-
ate connection between said shaft and the
segmental gear, a clutch, as G, upon said
shaft, a gear-wheel, as ¢? adapted to be con-
nected with said clutch, and intermediate
connection bétween said gear and the bevel-
gear, & clutch-lever pivoted in the center and
adapted to operate upon both of said clutches,
and mechanism, substantially as described,
to operate said lever, whereby when one

clutch is thrown into a¢tion the other is re-

leased.

5. In a knitting-machine, in combination,

a main driving-shaft, a cluteh, as D, upon said
shaft, a bevel-gear adapted to be connected

with said cluteh, a knitting-cylinder, a rack"

upon said cylinder operated by said bevel-
gear, a segmental gear, intermediate connec-
tion between the shaft and segmental gear, a
shaft adapted to oscillate, intermediate con-
nection between said shaft and the segmental
gear, a clutch, as G, upon said shaft, a gear-
wheel, as g% -adapted to be connected with

70
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said cluteh, and intermediate connection be-

tween said gear and the bevel-gear, a clutch-
lever pivoted in the center and adapted to
operate upon both of said clutches, asprocket-
wheel, means to rotate said wheel, a sprocket-

chain’ carried by said wheel, a connecting-

rod connected to said clutch-lever, a lug con-
nected to said connecting-rod, and a.lug on
the sprocket-chain in line with said lug con-
nected to the connecting-rod, whereby when
the lug is struck the connecting-rod is moved
and cluteh G engaged and clutch D disen-
gaged, and means to retain and to release
said connecting-rod I.

6. In a knitting-machine, in combination,
a.main driving-shaft, a clutch,as D, upon said
shaft, a bevel-gear adapted to be connected
with said clutch, a knitting-cylinder, a rack
upon said cylinder operated by said bevel-
gear, a segmental gear, intermediate conneec-
nection between the shaft and segmental
gear, a shaft adapted to oscillate, intermedi-
ate connection between said shaft and the
segmental gear, a clutch, as G, upon said
shaft, a gear-wheel, as g*% adapted to be con-
nected with said clutch, and intermediate
connection between said gear and the bevel-

gear, a clutch-lever pivoted in the centerand

adapted to operate upon both said clutches,
a sprocket-wheel, means to rotate said wheel,
a sprocket-chain carried by said wheel, a

connecting-rod connected tosaid clutch-lever,

a lug connected to said connecting-rod, and a
lug on the sprocket-chain in line with said
lug connected to the connecting-rod, whereby
when the lug is struck the connecting-rod is
moved and clutch G engaged and clutch D
disengaged, a notch-rest adapted to secure
one end of connecting-rod, and a lug on the
sprocket-chain in line with the said notch-rest.

7. In a knitting-machine, the combination
of acylinder, needles sliding in grooves there-
in, a circular cam outside of the cylinder, and
angular needle-shifting levers pivoted be-
tween the cam and cylinder, the horizontal
outer portions of the levers engaging and be-
ing oscillated in a direction lengthwise of the
needles by the cam and the inner vertical
portions having jaws to receive the butt-ends
of the needles, substantially as described.

8. In a knitting-machine, the combination
of a cylinder, needlessliding in grooves there-
in, a circular cam outside of the cylinder,
angular needle - shifting levers pivoted be-
tween the cam and cylinder, and connections
between the levers and the needles, the outer
horizontal portions of the levers being en-
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4.

gaged and oscillated by the cam in a diree-
tion lengthwise of the needles and:the-inner:

vertical portions oscillating in- a direetion-

transverse to the movement: of the needles;;
substantially as-deseribed. -

9. Tn- a: knitting-machine, in: combination,
a needle-cylinder provided with slots; needles
in said slots, pivoted levers provided with
jaws adapted to liold: the shanks-of: said-nee--
dles, and means; substantially. as deseribed;,
to simultaneously rock the-tails:of the levers
corresponding-to theneedles in the front half
of the needle-cylinder:

10. In & -knitting-maehine, in combination;
a-needle-cylinder-provided with slots; needles:

in said slots, pivoted levers: provided with:
jaws-adapted-to hold:the:shanks of:said:nee-:

dles; a plate upon-which-the tails:of said:le-
vers-corresponding-tothe.needles.in the front
half’ of said-needle-cylinder: rest, and means,
substantially as described,.to:elevate- said
plate:

11; In a knitting-machine, in-combination,.
a needle-cylinder provided with slots; needles
in said slots; pivoted’ levers: provided: with

jaws-adapted to liold the shanks of said nee--

dles, a:;plate-upoen which. the tails:of: said le--

vers:corresponding to the needlesin thefront:
half: of said - meedle-cylinder: rest; pins: con--

neeted: to-said: plate, a.roek-shaft:and inter-
mediate: connection- between: said: shaft.and
said: pins, and: means, substantially as de-
seribed; to operate said shaft-when themeans:

for- imparting: reciprocating, motion: to -the:

knitting-cylinder is thrown: into-action.

19, Tm:a knitting-machine, in.combination;.

a needle-eylinder provided with slots, needles-

in. said slots, pivoted. levers: provided: with-
jaws-adapted to hold the-shanks: of said nee--

dles; a:plate upon which the tails-of: said le--

vers:corresponding tothe needles in:the front:
half of: said: needle-cylinder: rest, pins con--
neeted. tosaid plate, a:roek-shaft.and. inter--
mediate connection . between said. roek-shaft.
and. said. pins, the clutch conneeting-rod I,
mechanism, substantially as deseribed, to. op- :

erate said rod, and intermediate-connection:
between said rod and the rock-shaft, whereby

whentherod ismoved theroek-shaftis rocked..

13. In:a knitting-machine, in-combination,
aneedle-cylinder provided with slots, needles

in said slots, pivoted levers: provided with:
-jaws

adapted to hold the shanks-of said nee--
dles, a plate upon which the tails-of said le-
vers corresponding to the needles-in the front:
half of said needle-cylinder rest, pins con-
nected. to-said plate, a-rock-shaft and: inter-
mediate connection between said rock-shaft.
and said’ pins, the clutch conneeting-rod I,
mechanism, substantially as:deseribed, to op--
erate. said rod,.a lever on.said rock-shaft; a
stand ‘connected to said: connecting-rod; and.
set-screws passing through said stand,one.on

each side of ‘said lever in line with said.lever, |

whereby when said rod is operated one: of
said serews strikes said shaft to rock it..
14. In a circular-knitting machine, in com-

484,737

bination, a knisting-cylinder, a rack on said

cylinder, a gear-wheel adapted tooperate said -

rack, a main driving-shaft,a clutch.upoen: said
shaft adapted to beconneeted with said gear-
wheel; an oseillating shaft; a clutch-upon: said
shaft, a gear-wheel adapted to be engaged by
said- clutch, conneetion: between said: gear
and the knitting-cylinder-rack gear-wheel, a

jo

75

cluteh-lever: commen- to- both clutehes, and

means, substantially as deseribed, to-operate

said. clutch-lever, whereby one: cluteh:is re- -

leased and the: other brought into- action.
15. In.a circular-knitting:machine;in:com-

80

‘bination, a: knitting-eylinder, a rack.on said ..
‘eylinder, a gear-wheel adapted:to operate. said:.
rack, a main driving-shaft, aclutch upen -said .

shaft:adapted.tobe connected with said.gear-
wheel; an oseillating;shaft; a.clutch upon: said

85

shaft;.a gear-wheel adapted to.be engaged by -

‘said- cluteh, connection: between: said - gear-

wheel:and the:knitting-cylinder-rack gear-*

wheel;a-cluteh-levercommentobeth clu tehes;,

a. conneeting-rod- connected: to- said: cluteh-
lever, a:lug:con‘mected.eto‘sa;ida,connecting-rod,
a.sprocket-wheel, a:sprocket-chain driven by
‘said: sprocket-wheel; and: a: lug upon: said:

sprocket:chain: in: line: of travel of: said lug:

connected: to. the connecting-rod.

16. Ina-circular-knitting machine; in-com---
bination, a: knitting-cylinder, a rack:on: said.
cylinder, a gear-wheel adapted to.operate said:.

rack, a main driving-shaft, a cluteh-upon said
shaft adapted to-be conneeted with said gear-

‘wheel, an oscillating:shaft; a clutch uponsaid.
shaft;.a.gear-wheel adapted tobeengaged by

said: eluteh, connection: between: said gear-
wheel and.: the. knitting-eylinder - rack gear-
‘wheel, a clutch-levercommon:to both cl utches,

a. conneeting-rod: conneeted: to-said clutch-

lever; alug connected:to said eonneeting-rod,

‘a.sprocket-wheel, a-sprocket-chain driven by
‘said sproeket-wheel; alug upon said sprocket--
chain in line of: travel of. said lug: connected.
'to the:rod, and. means:to-loek said rod when:
‘moved by the lugs.striking. - ’
17. In acircular-knitting machine, insecom:-

‘bination, a knitting-cylinder, a- rack on.said
icylinder, a gear-wheel adapted to:operate said
irack, a-main-driving-shaft,a clutch upon said

shaft.adapted to be.connected with said gear-
'wheel, an oseillating shaft, a clutch-upon said-

‘shaft,a gear-wheel adapted.tobe -engaged by
'said . cluteh, conneetion. between said. gear-
'wheel.and the knitting-eylinder-rack gear-

‘wheel, a.clutch-levercommon to both clutches;.

a conneeting-rod connected. to said clutch-le-
ver, &
sprocket - wheel, a sprocket-chain driven by.
said sprocket-wheel, a: lug;upon said sprocket-
chain in line of travel of said lug connected
to the.rod; meansto lock said rod when moved
by the lugs striking, and.means; substantially
as deseribed, to release said rod.

jaws adapted to hold the shanks:of said nee-

lag connected tosaid conneeting-rod,a.

18. In a.knitting-machine, in combination,.
ia-needle-cylinder provided with slots, needles
in said slots, pivoted levers provided: with:
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dles, needle-shifting cams in line of travel of
the tails of said levers, a needle - ¢ylinder

‘mechanism, substantially as described, to re-

ciprocate said knitting-cylinder, and interme-
diate connection between said cams and nee-
dle-cylinder-reciprocating motor.

19. In a knitting-machine, in combination,
a needle-cylinder provided with slots, needles
in said slots, pivoted levers provided with
jaws adapted to hold the shanks of said nee-
dles, needle-shifting cams in line of travel of
the tails of said levers, racks by which said
cams are carried, pivoted pawls adapted to
work in said racks, a pivoted lever to which
said pawls are connected, a main driving-
shaft, a clutch upon said shaft, a reciprocat-
ing shaft, a clutch npon said shaft, a clutch-
lever common to both clatches, a lever piv-
oted to said clutch-lever, connection between
said pivoted lever and lever pivoted to clutch-
lever, lugs upon the lever pivoted to clatch-
lever, a gear-wheel adapted to be connected
with the clutch on the reciprocating shaft, and
lugs upon said gear-wheel in line with said
lugs on the lever pivoted to clutch-lever when
said clutch is in connection with the gear-
wheel but out of line when said cluteh is out
of connection with said gear-wheel.

20. In a knitting-machine, in combination,
a needle-cylinder provided with slots, needles
in said slots, pivoted levers provided with
jaws adapted to hold the shanks of said nee-
dles, needle-shifting cams in line of travel of
the tails of said levers, racks by which said
cams are carried, pivoted pawls adapted to

work in said racks, a pivoted lever to which
said pawls are connected, a main driving-
shaft, a clutch upon said shaft, a reciprocat-
ing shaft, a clutch upon said shaft, a clutch-
lever common to both clutches, a lever piv-
oted to said clutch-lever, connection between
said pivoted lever and lever pivoted to clutch-
lever, lugs upon the lever pivoted to the
clutch-lever, a gear-wheel adapted to be con-
nected with the clutch on the reciprocating
shaft, lugs upon said gear-wheel in line with
said lugs on the lever pivoted to the clutch-
lever when the elutch is in conneection with
the gear- wheel but out of line when said
cluteh is out of connection with said gear-

wheel, and guards to limit the movement of .

said pivoted lever.

21. In combination, a knitting-cylinder, a
rotary shaft, a clutch on said shaft, an oseil-
lating shaft, a clutch on said shaft, a gear-
wheel adapted to be engaged by the clutch on
the rotary shaft, and a gear-wheel adapted
to be engaged by the oscillating shaft-clutch,
connection between said gear - wheels and
knitting-cylinder, a clutch-lever common to
both clutches,and means, substantially as de-
scribed, to operate said clutch-lever, whereby
one clutch is released and the other brought
into action.
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In testimony of which invention I have 65

hereunto set my hand.
IIARRY A. HOUSEMAN.,
‘Witnesses:
JOHN SHALLCROSS,
FRED. W. CASsIDY.




