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To all whom 1t may concern:

Be 1t known that I, Harry A. HoUse-
MAN, a cltizen of the United States, residing
at Phlladelphla county of Phlhdelphm
and State of Pennsylvania, have invented
a new and useful Improvement in Circular-
Knitting Machines, of which the following
1S a full clear, and exact description, ref.
erence bemcr had to the ¢ accompanying draw-
Ings, which form a part of this specification.

My invention has for its object means
for supporting the reinforce thread so that

1t 18 normally out of contact with the main
“thread and 1s brought into contact therewith

automatically at the desired point of In-
sertion, so that 1t will be carmed into action
by friction contact with the main thread.

It also consists in mechanism to throw the
reinforce thread out of action at the end of
its period of use and sever said thread.
This, and means to provide for sufficient
slack to allow the reinforeing thread to go
into action and pass to the needles, In gen-
eral, 1s the object of my invention. T ac-
comphsh this result speaking generally, by

the use of two th1 ead ﬂulﬁes preferably. |
passes the main |

tubes, through one of which
thread, ancdl thlouoh the other the reinforce
thread. The reinforce thr ead, guide or tube,
15 pivoted so that 1t can move the reinforce

thread into and out of contact with the main
thread. 1 also provide cutters which are

in the line of movement of the reinforce
thread, when its guide or tube is moved
AWaY from the main thread oulde or tube,
which cutters are caused, after the thread
1s moved between them, to close and sever
the thread. The mechanism to cause the
movement of the reinforce guide or tube into
action operates slack devices to draw for-
ward suflicient thread to allow the reinforce
thread to be moved into action by the main
thread. In this reverse movement also the
cutters are opened and locked from closing.

I will now describe the embodiment of my
invention illustrated in the accompanying
drawings, in which—

Figure 1 1s a side elevation of a portion of
a ]{mttmcr machine embodying my inven-
tion. Flo 2 1s a front view of a portion of
the mechanism. Fig. 3 1s a top plan view of

same. Fig. 4 1s a section on line 4—4
Fig. 2. Fig. 5 is a section taken on line
5-——5 Fig. 1.

30 1s the needle cylmder 31 the needles
therein.

@ 18 the mam thread tube or 0‘111(16 thl ough

31, b 1s the reinforce thread tube or guide.
The malin thread ¢ passes through the ten-
sion device d into and through the tube a.
The reinforce thread passes through an eye
¢ in the slack arm f through the thread lock-
1ng device ¢ and over the Supplemental slack
arm / to, into and through, the tube or guide
b. The tube b 1s secured to the rock shaft 4
so that 1t swings with said shaft ¢« 'The
lower end of the tube & has the plate j
through an orifice / in the center of which
the main thread passes. This plate 7 also
has the slot %, the mouth of Whlch 1S 111 line

with the remforce thread in the SW1110'1110'_

of tube b toward tube & so that the thread 18
caught in and guided by said slot &£ to the
centml orifice Z and 1111:0 contact with the
main thread, which carries 1t to the nee-
dles 31.

m and 7 are the cutters, the movable cutter
m. 1s mounted on the ver tlcal rod ¢ connected

at its upper end to the lever p, which lever
is connected by slotted connection with lever
g. The lever g is connected to the rod 7,
which is adapted to pass through orifice 1
in the frame y of the machine.

t is a spring, one end of which is con-
nected to the levers » and ¢, and the other
end to the frame of the machine. The ac-

tion of this spring is to close, or tend to

close, the movable cutter m, and move or

tend to move, the rod » through orifice 1.

Mounted upon the shaft ¢ 1s the lug
which, in one movement of the rock shait ¢
strikes a lug 34 on the rod » and moves said
rod ammst the action of the spring oper-
ating the levers p and ¢ to move the mov-
able cutter 7 to open.

The supplemental slack arm 2 1s mounted

‘upon an arm 6 carried by the rock shaft ¢
/ 1s positively

and the pivoted slack arm
connected by rod @ to be moved in either
direction by said shait <.

Slidably mounted upon the frame y of
the machine by means of the slots z and
screws 1 1s the locking plate 2. Ome end
of this plate 2 1s connected to one end of the
spring 3, the other end of the spring being
connected to a fixed part of the machine,

| The action of this spring i1s to draw, or
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a pin 20 which acts upon the tensi

Scam 29,
Spring 26,

“the turn of the shiit.

1,

&

tend to draw, the plate across the opening .
The other end of this plate is connected to
the strap or rod 4, the other end of the

strap being connected to one arm of a bell

crank 5.
By means of a crank 6, the rock shait 2

is connected to the link 7, swwhich in turn 1s
connected to one end of the pivoted lever 8.

The other end of the lever being connected
to the rod 9, i turn 1s connected to the
pivoted cam arm 10 acted on by the cam 11,
a spring 12 holding this arm 10 In contact

with the cam 11.

13 is a vertical rod having the collars 14,
15 and 16 thereon. The collar 14 1 the
movement of the rod i one direction, strikes
the free end of bell crank 5. The collar 15
has the pin 17 upon which rests a projection

18 from the movable member of the thread

locking device 9. This projection 18 1s con-
nected to one end of spring 19, the other
end connected to a fixed part of the ma-
chine, the spring closing and tending to
close the locking device. “The collar 16 has
on SPring
finger 21. The rod 13, at 1ts lower end, 1s
connected to one end of pivoted lever 99,

The other end of said lever 292 1s connected

by rod 23 with the arm 24 acted upon by
and held in contact therewith by

- The cams 11 and 25 are on the shaft 27
This 1s the shaft which carries the cam to
operate the frame 28 to shift the driving of
the machine from rotation to 1*6(3113100at1011
and vice versa, all of which 1s Tully de-

~sceribed in Letters Patent No. 538,518, 1ssued

to me April 30, 1895. In the present con-
struction the driving ratchet, not shown, is
caused to operate the cam 11 1n advance of
the shift, and the cam 25 sunultaneously
with the shift.

The construction being as described and
the machine knitting on tubular knitting,
the parts being then as shown in the draw-
ings, the operation 1s as follows: The cam
11 goes into action just prior to the shift,
rocking the shaft and swinging the thread
culde or tube 6 toward the maimn thread

| nmde or tube a so that the reinforce thread

enters the slot k, 1n plate 7 and 1nto contact
with the main thread. Simultaneously the
main slack and supplemental slack device

“are acted upon to provide sufficient rein-

force thread. Iinally, the cutters are

~opened through the hw » on the rock shaft 7

acting on the tug 34 upon the rod ». All of
this occurs befole the shift from rotation
to reciprocation, so that it is insured that
the reinforce thread is ready for action at
When the shift ocecurs,
cam 25 goes into action, lifting rod 13 and

~through “the collar 15 and 16 opening the

flledd lock ¢ and releasing the tension fin-
oer 21. T he collar 14 moves away irom

y
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lever 5, allowing spring 3 to act to move
plate 2 so that its face covers the orifice .
The reinforce thread then enters into the
knitting and continues to knit until just be-
fore the reverse shift.
agaln goes into action, contmumo 1ts rota-
tlon it acts to allow the Spring 19 to act to
o1ve a reverse movement to the rock shaft <.
This moves the reinforce thread guide away
from the main thread guide, so that the re-
inforce thread comes 1n contact with the
outer face of the cutter. At the same tume,
the Ing » 1s withdrawn from the pm]ectlon

ot h]ﬂ 34 on the rod 7, but the knives are
80

pievemed from 01051110 by reason oi the
plate 2 Covelmﬂ the ovifice u and preventing
the rod » from moving to close the movable
cutter m. The reverse movement of this
rock shaft also reverses the movement ot
the two slack arms, the reinfor ce thread be-
g enabled to pa,ss out freely, in the move-
111e11t of 1ts thread guide.
reciprocation of the machine will cause the

thread to slip over the outer face of the cut-
90

ter jaw and between the cutters, the outer

surface being rounded for this purpose.

111.;11160115]3! with the shift, the cam 25,
continues its rotation, allowing the rod 13

through the movement of the spring 26, to
de%cend the collar 14 moves the pla,te, 2
aWway from the orifice # against the action
of spring 3, the rod 7 under action of the
spring ¢ pagses through the orifice u, and

L';') 1111

the cutters at once dose cutting the thread.-

This movement of the rod 13 also closes the
thread locking device and puts the tension
device again 1nto action. The parts are
then returned to the position 1nitially de-
scribed.

Having now fully described my invention,
what T claim and desire to protect by Let-
ters Patent 1s:

1. In combination, a guide for the main
thread, an independent guide for the rein-
force thread having a severed end, a hori-

zontal pivot for the Supplemmlhl thread
guide, adjacent to the main thread guide,
the supplunental thread guide adapted 11
its movement to place the severed end of the
supplemental thread in position to be drawn
in by the main thread.

2. In combination, a guide in the form of
a tube, for the main thread, an independent
cuide, in the form of a tube, for the supple-
mental thread having a severed end, said
tubes being of subcst‘mtmlly the same luwth
2 horizonfal pivol, adjacent to the main

thread guide, for the supplemental thread

ouide, the s;upplemaltal thread guide being
ad.:lp...,ed in 1ts movement, to pl.:we the sev-

3. In combination, a guide for the main
thlead in the form of a tube an ndependent
guide 11 the form of a tube for the supple-

When the cam 11 .
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- mental thread havmo a severed end, a hOI‘l—

zontal pivot for the supplemental thread
cuide adjacent to the main thread guide, the
supplemental thread guide bemg adapted
1n 1ts movement to phce the severed end of

the supplemental thread in position to be |
drawn in by the main thread.

4. ITn combination, a thread guide for the
main thread, a supplemental thread aulde
for the supplemenml thread having a sev-
ered end, said guides being ot substantmlly
the same 1en0‘th and a horizontal pivot, ad-
Jacent to the main thread ouide, for the sup-
plemental thread guide, Tthe supplemental

thread guide being ‘Ld‘lpted in its movement

to pl‘tce the severed end of the supplemental
thread in position to be drawn 1n by the
main thread.

5. In combination, a main thread guide
for the main thread, a supplemental thread
ouide for the Supplemental thread, a hori-
zontal pivot for the Supplementfll thread

~guide, means to swing the supplemental

thread ouide on 1ts pwot the length of the
supplement‘ll thread crulde being “such that
when swung toward the main thread oulde
the supplementﬂ thread at the dehvery end
of supplemental thread guide is brought in
contact with the main thread at the dehvery
end of main thread guide.

6. In combm%tlon, a main thread Oulde
for the main thread, a supplemental thread
oguide for the Supplemental thread, a hori-
zontal pivot for the Supplementftl thread
ounide, means to swing the supplemental

‘thread guide on its pwot the length of the

supplemental thread guide being “such that
when swung toward the main thread oulde
the supplemenhl thread at the dehvery end
of supplemental thread guide is brought mn
contact with the main thread at the deliv ery

~end of the main thread guide, a plate at the
~delivery end of the main thread oulde, said

plate having a central orifice, and an open end

“slot in line of movement of thread in supple-

mental thread guide, said slot leading to
said central orifice.

7. In combination, a vertical main thread
cguide for the main thread a supplemental
thread ouide for the reinforce thread, a hor-
1zontal pwot tor the supplemental "thread
guide, adjacent to the main thread guide, a
plate at the delivery end of the main 1 thread
guide, said plate having a central orifice,
and an open end slot 1n line of movement of
thread in supplemental thread guide, said
slot leading to said central orifice.

8. In combmatlon a vertical main thread
ouide, 1n the form of a tube, for the main
thr eqd, a supplemental thr ead ouide, 1n the
form of a tube, for the supplemental threa,d
said tubes bemcr of substantially the same
length, a horizontal pivot, adjacent to the
main thread guide for the supplemental
thread guide, a plate at the delivery end ot

3

main thread guide, said plate having a cen-
tral orifice, and an open end slot in . line of
movement of the thread in said supplemen-
tal thread guide, sald slot 1ead1ng to said
central orifice. -

9. In combmwtmn a maln thread gulde,
for the main thread In the form of a tube,
a supplemental thle‘l.d ouide, for the sup-
plemental thread, in the form of a tube, a
horizontal pivot for the supplemental thread
guide adjacent to the main thread guide, a
phte at the delivery end of main thread

guide, said plate having a central orifice, and

an 0pen end slot in line of movement of the
thread 1n the supplemental thread guide,
said slot leading to said central orifice.

~ 10. In combination, a main thread guide
for the main thread, a supplemental thread
guide for the supplementfll thread, said
ﬂ'uldes being of substantially the same
1en0*th, and a horizontal plvot adjacent to
the main thread guide for the supplemental
thread guide, a phte at the delivery end of

the main thread guide, said plate having a

central orifice, and an open end slot in line
of movement of the thread in said supple-
mental thread guide, sald slot leading fto
said central orifice.

11. In combination, a main thread gulde
for the main thread, a supplemental thread
oulde for the supplemental thread, a hori-

zontal pivot for the Supplemental thread
ouide, means to swing the supplemental

70
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thread ouide on its pwot the length of the

Supplemental thread guide being such that
when swung toward the main thread ouide
the supplemental thread at the delivery end
of the supplemental thread guide is brought
in contact with the main thread at the de-

livery end of the main thread guide, cutting

mechanism in line of movement of the 811]5—
plemental thread guide away from the main
thread guide, and means to operate said cut-
ting mechanism to cut when said supple-
mental thread is in opemtive relation
thereto.

12. In combination, a main thread guide
for the main thread, a supplemental thread
oguide for the 511pplementa1 thread, a hori-
zontal pivot for the supplemental thread
oulde, means to swing the supplemental
thread guide on 1its prOt the length of the
Supplementfll thread guide being “such that
when swung toward the main thread guide
the supplemental thread at the delivery end

of the supplemental thread guide is brought

in contact with the main thread at the de-
livery end of the main thread guide, and
means to provide slack from the supple-

mental thread in the movement of 1ts gulde

toward the main thread 0‘111(16 |
13. In combmatlon a main thread 0'111619
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for the main thread, a supplemental thread

oulde for the supplemental thread, a hori-

zontal pivot for the Supplemental thread
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movement of _
means to operate sald movable cutter simul- } and connection between said cam and said

= 3

the supplemental thread at the delivery end

of the supplemental thread guide 1s brought

1n contact with the main thread at the. de-

livery end of main thread guide, and means
to lock the supplemental thread when its
10 2

guide 1s 1n 1its retracted position.

- 14. In a circular knitting machine, the
-combination with the

movable reinforce
guide and the reinforce thread therein, and

the main thread guide and main thread
therein, of cutters h‘wmcr a spring for clos-

1ng said cutter 3, & stop for restraining said

sprmg, a cam and Intermediate connection
between said cam, and cutters adapted in
the rotation of said cam to move said rein-
force thread guide away from the main
“thread guide, means to render

sald cam ac-
tive prior to the shift from reciprocation to

rotation, and a second cam, and intermediate
connections between said second cam and the
stop, adapted in the rotation of said second
“cam, to release said stop, and means to render
said second -cam active simultaneously with

the shift from reciprocation to rotation.
15. In a circular knitting machine, the

combination with the movable reinforce
guide and its reinforce thread therein, and
the main thread guide and 1its thread there-
n, of cutters, a spring for closing saild cut-
,ters,

stop for restraining the movement of

said spring, a cam and infermediate connec-

tion between sald cam and reinforce thread
guide, and cutters adapted in the rotation

of the cam to- open sald cutters and swing

sald reinforce thread guide toward the main
thread guide, and to release said cutters and
move the --reinforce thread guide away from
the main thread guide, and a second cam
~adapted in 1ts rotation to move said stop
1nto action and release said stop, means to
‘cause the first portion of the rotation of the

first cam to take place prior to the shift of

‘machine from rotation to reciprocation, and
the remaining portion of the rotation prior
to the return shift, and means to cause the
first portion of the rotation of the second
cam to take place simultaneously with the

shift from rotation to reciprocation, and the

remalning portion of the rotation simulta-

neously with the return shift.
16. In a circular knitting machine, in

combination, a main thread guide, and main
thread therein, a reinforce thread gmide and
reinforce therein, means to move said rein-
force thread guide away from the main
thread guide prior to the shift from recipro-

cation to rotation, a movable cutter, the ex-
terior face of which i1s curved, in line of
the vreinforce thread, and

068,563

guide, means to swing the supplemental | taneously with the shift from 1e(31p1*0(3f1t10n
thread guide on its pivot, the length of the
: supplemental thread guide being “such that
‘when swung toward the main thread otilde

to rotation.
17. In a circular knitting machine, in
combination, a maln thread guide and main

thread therein, a reinforce thread guide and
70
thread guide being movable toward and
from the main thread guide, cutting mech-
anism 1n line of movement of the reinforce

reinforce thread therein, said reinforce

thread in the movement of its guide away

from the main thread guide, slack devices
for the reinforce threads, and means to si-

multaneously move the reinforce thread
gulde toward the main thread guide and to

operate said slack device and open said cut-
ting mechanism prior to the shift of the ma-

chine from rotation to reciprocation.
18. In a circular knitting machine,
combination, a main thread guide and main

thread therein, a reinforce thread guide and
85

reinforce thread therein, said reinforce

thread guide being movable toward and

from said main thread guide, cutting mech-

mn

65

75

80

anism 1n line of movement of the reinforce

thread in the movement of its guide away

trom the main thread guide, slack devieces

90

for the reinforce threads, and means to

simultaneously move the reinforce thread

ouide toward the main thread guide and to

operate said slack device and open said cut-
ting mechanism prior to the shift of the

machine from rotation to reciprocation, and
to move said remnforce thread gude away

from the main thread guide and return said

slack devices prior to the shift of the ma-

chine from reciprocation to rotation.

19. In a circular knitting machine, in com-
bination,
said reinforce

reinforce thread therein,

thread guide being

movable toward and

95

100

a main thread guide and main
thread therein, a reinforce thread guide and

105

-from the main thr ead guide, cutting mech-

anism 1n line of movement of the reinforce _

thread in the movement of its guide away

from the main thread guide, a lock for hold-
ing said cutters open, :md ‘L lock for the re-.

inforce thr cad, and means to simultaneously
release said "cuttmg mechanism lock and

move sald reinforce thread lock into action
after the shift of the machine from recipro-
cation to rotation and to bring said cutting

mechanism lock into action and release said
reinforce thread locking device after the
shift from rotation to reciprocation.

20. In a circular
bination, a malin

thread guide being

knitting machine, 1n com-
thread guide and mam
thread therein, a reinforce thread guide and
reinforce thread therein, sald reinforce

movable toward and

110

;115

120

from said main thread guide, cutting mech-

anism 1n line of movement of the reiniorce

thread in the movement of its guide away

from the main thread guide, a rotating cam

125
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reinforce thread guide, cutting mechanism
and slack devices, said cam in a part of its
rotation moving said reinforce thread guide
toward the main thread guide, opening said
cutting mechanism and moving said slack
devices 1nto action, and in the remainder of
its rotation moving said reinforce thread
guide away from the main thread guide, and
returning sald slack devices, and means to
give sald cam the first part of its rotation
prior to the shift of the machine from rota-
tion to reciprocation and the remainder of
1ts rotation prior to the shift of the machine
from reciprocation to rotation.

21. In a circular knitting machine, in com-
bmation, a main thread guide and main
thread therein, a reinforce thread guide and
reinforce thread therein, sald reinforce
thread guide being movable toward and
away from sald main thread guide, cutting
mechanism 1n line of movement of the rein-
force thread in the movement of its guide
away from the main thread guide, a lock for
holding said cufters open, and a lock for the
reinforce thread, a rotating cam and con-
nection between said cam and said cutting
mechanism lock, and said reinforce thread
lock, said cam 1in one part of its rotation
moving sald cutting mechanism lock into
action and releasing said reinforce thread,
said cam 1n the remainder of its rotation

moving said cutting mechanism lock out of

action and bringing said reinforce thread
lock 1nto action, and means to give said cam
the first part of its movement simulta-

neously with the shift of the machine from |

¥

rotation to reciprocation and the remainder
of the movement simultaneously with the
shift of the machine from reciprocation to
rotation. _

22. In a knitting machine, the combina-
tion with a device for moving a supplemen-
tal thread away from a main thread, of a
cutter having a curved outer face in line of
movement of the supplemental thread in
such movement.

28. In a circular knitting machine, in com-
bination, a rock shaft, a reinforce thread
gulde carried by said rock shaft, a reinforce
thread therein, cutting mechanism in line of
movement of the reinforce thread in one

movement of the reinforce thread carrier, a

lug carried by said shaft adapted in one
movement of the shaft to open said cutting
mechanism.

24, In a machine of the character de-

“seribed, cutting mechanism for the reinforce

thread, a spring tending to operate said cut-
ting mechanism to cut, a plate mechanism
between said plate and spring adapted in
one position of the plate to resist the action

of said spring, and means to move said plate

into and out of said position substantially as
described. -

In testimony of which invention, I have
hereunto set my hand, at Philadelphia, on
this 3rd day of March, 1909. -

HARRY A. HOUSEMAN.

Witnesses:
M. M. Hamruton,

E. E. Warr.
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