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1

This invention relates to a stop motion for
knitting machines and more especially to a very
delicately arranged mechanism which is capable
of being used with fine denier nylon yarns, which
heretofore have not operated satisfactorily with
conventional stop motions. The present stop mo-
tion mechanism is so designed that it will ac-
curately control the machine and while the yarn
is being used, it will hold the parts in the proper
position and when the yarn is thrown out of
operation by a change of feed, the vibration of
the machine will not gradually move the switch
to closed position to stop the machine, but a sud-
den parting of the yarn will allow centrifugal
force of the operating mechanism to move the
parts to a position where the machine will be
instantly stopped. Great difficulty has been ex-
perienced in stop motions where, when a yarn
is thrown out of operation by the knitting ma-
chine, the increasing slackness in the yarn and
vibration of the machine will allow a sweep which
is engaged by the yarn to gradually continue to
move until a switch will be closed which will stop
the machine when the machine should not be
stopped.

It is an object of this invention to provide a
stop motion mechanism comprising a circuit which
is normally held open by the normal tension of
a yarn being knitted by the knitting machine
and which switch will remain open when the yarn
is thrown out of operation and is not being used,
due to the fact that a sweep which is engaged
by the arm will not move far enough due to slack-
ening of the yarn on account of vibration, when
not in use, to allow the switch to be closed. The
mechanism employs a switch which is normally
held in open position while the yarn is passing
therethrough and which will remain open when
the varn is thrown out of operation, but which
switch will be closed upon excessive tension oc-
curring in the yarn while it is being knitted or
in the event of a parting of the strand of yarn
which will allow the sweep engaged by the yarn
to move further than it would move under a
slackening of the yarn and fo thereby close this
switch to stop the machine upon a sudden parting
of the yarn.,

Some of the objects of the invention having
been stated, other objects will appear as the de-
scription proceeds when taken in connection with
the accompanying drawings, in which

Pigure 1 is a front elevation of the stop mo-

tion mechanism with its parts in normal run-
ning position with a portion of the transparent
cover broken away; . ) : . :
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Figure 2 is an end elevation looking to the left
from the right-hand end of Figure 1 and show-
ing porticns broken away;

Figure 3 is an elevation of the left-hand end
of the apparatus as shown in Figure 1;

Figure 4 is a vertical sectional view taken along .
the line 4-—4 in Figure 1;

Figure 5 is a vertical sectional view taken along
the line 5—5 in Figure 1, but showing the parts
in the position they will occupy after a strand
has parted;

Figure 6 is an elevation similar to Figure 3 bub
showing the position of parts when excessive ten-
sion has been applied to the strand;

Figure 7 is a vertical sectional view taken along
the line T—1 in Figure 1, but showing the parts
in the position as shown in Figure 5;

Figure 8 is a view similar to Figure 4, but
showing the parts in the position they will occupy
when the sweep is in the position shown in Fig-
ure 6;

Figure 9 is a view similar to Figure 4 but show-
ing the parts in position when a yarn has been
thrown out of operation but the strand not parted. -

Referring more specifically to the drawings,
the numeral 10 indicates a metallic electrically
conductive housing which is adapted to have a
transparent covering Il secured over its front
open side by any suitable means such as screws
{2. The housing (0 has integral therewith an
uprising block portion I3 which is adapted to be
secured to g bracket or arm 14 of a knitting ma-
chine by means of suitable screws I5.

The housing 10 has oscillatably mounted there-
in a shaft 1§ which extends from both of the
two end walls of the housing and on one end
has secured thereon by means of a set screw {1
an eccentric member i8. This eccentric member
has screws 20 and 21 threadably mounted in op-
posed sides thereof which are adapted to engage
the two arms of a sweep member 22 which is
substantially U-shaped and projects outwardly
and downwardly and has a horizontal portion
22¢ which normally occupies a substantially hori-
zontal position during normal operation.

Secured on the back of the housing (0, by any
suitable means such as a screw 23, is an arm 24
having a porcelain fitting 25 thereon providing
a Zap 28 in which a strand of yarn 29 is adapted
to have movement when the parts are in the
position shown in Figures 1, 2, 3 and 4.

The shaft at the end remote from the weight
18 has secured thereon a segmental cam member
30 by any suitable means such as a set screw
3f. This cam member has two cam surfaces 33




2,468,611

3

and 34 which are adapted to engage one at a
time a tension arm 35 oscillatably secured on a
screw 38 threadably imbedded in the right-hand
end wall of the housing {8 when viewed in Pig-
ure 1.

The tension arm 35 has an inturned portion 37
fitting against the back of the housing 10. The
screw 36 has a serrated disk member 42 fixedly
secured on its outer end and the screw has loose-
ly mounted thereon a sleeve 4! which is sur-
rounded by a torsion spring 42 having one end 43
penetrating a suitable hole in disk 49, and the
other end of the spring is secured-in & hole 46-in
the tension member 35.

Secured to the lower exterior surface of the
housing 10 by means of a screw 50is a leaf spring
51 which has a projection 52 on its free end which
is adapted to engage the serrations in the periph-
ery of the wheel 40. The amount of tension ex-
erted by the spring 51 can be regulated by means
of a suitable screw 53. i

It is evident that the wheel 40 can be rotated in
a counter clockwise direction, looking at the
right-hand end of Figure 1, which will increase
the tension applied to the member 85 while
clockwise motion of hand wheel 408 would decrease
the tension.

Penetrating a suitable hole in the upper wall
of the housing 10 is a serew 55 which has suita-

ble insulating washers 56 and 57 on the upper

and lower surfaces of the upper wall of the hous-
ing 10 and also has therearound a suitable spacer
washer 58 if desired. The screw 55 penetrates a
leaf spring contact member 88 and the contact
member 60 is held in.position by means of a suit-
able nut 61 separately secured on the lower end
of screw 5. This arrangement insulates the
screw 59 from the housing 10,

The screw 395 secures in position a suitable ter-
minal clip 63 in which a conducting wire 64 is
adapted to be secured, and this conducting wire
64 leads to a suitable stop motion mechanism and
then through wire 59 to a suitable source of cur-
rent 65 and from the other side of the source of
current €9. a wire 8§ is connecied to the bracket
14 or to the knitting machine of which it forms a
part, and thus the housing 18 is grounded to thus
complete a circuit when the switch in the housing
is closed.

Secured on the shaft 16 by any suitable means
such.as a set screw 718 is a collar.1{ which has
projecting from one side thereof a flattened dou-
ble-ended cam portion 72 having an upner planar
portion 13 -and.a lower planar portion 14.while
the planar portions 73 and 14 are beveled. as at
15 and 78 respectively. The planar portion 713 is
also beveled as at.11. Disposed below.the portion
12 is a block 808 which is secured to the bottom of
the housing by any suitable means such as a
screw &1. This block 83 has a cavity 82 extend-
ing upwardly from the bottom of the block 89 to
near the top and the lower wall of the housing
10 :has threadably mounted therein 2 .screw .83

which is locked in position by jamb nut .84 and .

which projects into the cavity 82, and resting on
the upper end of the screw 83 is a disk member
88. Resting on top of the disk 88 is-a compres-
sion spring 85 whose upper end presses against
an enlarged portion 8% of a plunger 87, the
plunger 87 being adapted to cooperate with the
portion 72 previously described. The enlarged
portion &6 Ilimits upward movement of the
plunger 87, this plunger 87 being in uppermost
position in Figures 4 and 9. :

10

4
Method of operation

With the parts in the position shown in Fig-
ures 1, 2, 3 and 4 the normal tension of the yarn
29 passing above the horizontal porsion 22¢ of the
sweep will thus cause the cam surface 33 to be
slightly engaging the tensioned member 25, but
not enough tension will be imparted to the sweep
22 to move the tensioned member 35 appreciably
from the back wall of the housing i0. In this
position, cam portion 12 will be cccupying the
position shown in Figure 4, and thus the cam por-
tion will not be engaging the leaf sprinz contact

* member 60.
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‘sweep and below the porcelain guide 25.

It will also be noted that the eccentric weight
member {8 will be moved to such a position that
a large part of the weight will be kbalanced cn the
shaft {6 decreasing any additional tension on
yarn while active, but there will still be enough
weight tending to rotate the member I8 in a
counter clockwise manner in Figure 3 to exert
tension on the yarn, and the tension of the yarn
will-hold the member 12 out of contact with the
leaf. spring contact member 60 during normal
operation of the machine.

Now when.the tension in the varn increases by
Teason -of the yarn bheing hung on the cone for
other reasons, the sweep 22 will be moved down-
wardly towards the position shown in Figure 6.
This will cause the cam member 12 to occupy the

" pesition shown in Figure 8, and the bevelad por-

tion 77 will engage the leaf spring contact mem-
ber 60 and thus close the circuit to stop the ma-
chine since the circuit leads through a suitahle
and conventional stop motion mechanism on the
machine which.is not shown or described. After
the. cam portion 71 has made contact with the
leaf spring contact 60 and the various parts oc-
cupy the position shown in Figures 6 and 7 the
sweep 22 continues in its:downward path until the
yarn. is pulled free of the portion 22¢. In this
case the peripheral portion of cam 30 will slide
on the tension arm 35 thereby maintaining the
same amount of tension on the yarn during the
time required to stop the machine and without
increasing the tension on the yarn until the yarn
slides: off the sweep portion-22a. 'The cam por-
tion 72 will oceupy the position shown in Figure
8 when. this takes place. The wire 64 leads to a
suitable stop motion mechanism and then from
the stop motion mechanism may lead back by
means of wire §9 to the source of current and to
thegrounded framework of the machine. In this
position the plunger 81 -will serve as a stop to the
downward movement of the sweep 22 since the
flat surface T4 ‘engages the side edge of the
plunger 8T and will not depress it.

Now let us assume that during normal opera-
tion of the machine, one yarn is thrown out of
operation and another yarn called into use and
in which. case there usually results a gradual
slackening of the discontinued yarns. This will
cause ‘the sweep 22 to move upwardly with the
yvarn .29 disposed still above the two legs of the
As the
yarn gradually -slackens the sweep may move
upwardly to the position shown in Figure 9 where
the cam surface 14 will engage the upper end of
plunger 87, but the inertia of eccentric portion 18
will not be sufficient to depress the plunger 8T,
and therefore, the cam surface 13 or its sloping
or beveled surface 75 will not engage the leaf
spring contact 60, and thus the circuit will not
be-completed, and the machine will not be stopped -
on account of the slackening of the yarn because
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this movement would be gradual, and there would
not be enough centrifugal force exerted by the
eccentric member {8 to move the sweep 22 up to
the position shown in Figure 5.

With the sweep lowered by excessive tension in
the yarn to the position shown in Figure 6, it is
seen that the cam surface 33 will move the ten-
sioned member 35 away from contact with the
back surface of the housing 10 and the resistance
to. this movement will be gradually increased on
account of building up resistance in the torsion
spring 44. The cam member 34 will in this case
occupy the position shown in Figure 7.

Now when the sweep 22 moves upwardly as a
result of slackening of the tension in the yarn
due to its non-use, the cam member likewise will
rotate in a clockwise manner in Figure 2 to the
position shown in Figure 9 the portion 15 will
not engage contact 60.

Now in the event there is a sudden parting of
ihe strand of yarn, the sweep 22 not being held
in lowered position by the yarn, will suddenly
swing upwardly and due to the centrifugal force
of inertia in the eccentric member 18, the shaft
{6 will be rotated to a greater amount than would
be the case in a gradual slackening of the yarn,
and the parts would move to the position shown
in Figure 5. This will cause one end of the cam
portion 12 to depress the plunger 81 and the
beveled portion 15 of the cam portion 10 will
engage and slightly raise the leaf spring contact
member 69 to hold the parts in the position shown
in Figure 5 and stop the machine also. When
the parts assume the position shown in Figure 5

as a result of a sudden parting of the yarn, the 3.

surface 34 of member 3¢ will occupy a position
parallel to and in contact with the front edge of
the tensioned member 35, but will not move it
on its pivot for the reason that one of the pro-
jecting ends of the sweep 22 which is nearest the
housing 10 will engage the back leg of the bracket
24 and stop counter clockwise rotation of the
member 18 as viewed in Figure 6.

Tn the drawings and specification there has
been set forth a preferred embodiment of the
invention, and although specific terms are em-
ployed, they are used in a generic and descriptive
sense only, and not for purposes of limitation, the
scope of the invention being defined in the claims.

I claim:

1. An electric stop motion for knitting ma-
chines comprising a housing having a guide arm
extending therefrom in fixed position, an oscii-
latable shaft mounted within the housing and
having a weight member eccentrically mounted
thereon, a sweep arm attached to said eccentri-
cally mounted weight membexr and extending out-
wardly on each side of the fixed arm so that a
strand passed below the fixed arm and the sweep
member while under tension will hold the sweep
member in g definite position relative to the fixed
arm, said shaft extending outside the other end
of the housing and having g cam member thereon
and a tensioned arm adapted to engage the cam
member, the housing being grounded to cne side
of an electrical circuit and a leaf spring contact
member disposed within the housing and con-
nected to another side of the electrical circuit,
cain means mounted on said shaft and adapted
to engage said leaf spring contact member when
excessive tension occurs in the yarn and the said
cam member being adapted to also engage the
leaf spring member when the yarn suddenly parts
and allows the eccentrically mounted weight
member to rotate the shaft to its 1imits to thereby
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move the sweep upwardly far enough to allow the

_cam member to engage said leaf contact member.

9. Electrical stop motion means for knitting
machines comprising a housing and an oscillat-
able shaft mounted thereon, and a sweep arm
mounted on the shaft and adapted to be held in
one position by normal tension in the yarn, means
on the shaft for closing a circuit when excessive
tension is present in the yarn, means for prevent-
ing the means on the shaft from closing a circuit
when tension gradually decreases in the yarn due
to increasing slackness, and weight means on said
shaft adapted to rotate said shaft upon slackness
occurring gradually in the yarnm, said weight
means also being adapted to rotate said shaft,
upon a sudden parting of the yarn, a greater dis-
tance than can occur due to gradually increasing
slackness in the yarn.

3. A switch structure for electric stop motions
for knitting machines and the like comprising a
casing, an oscillatable shaft mounted in the cas-
ing and extending from both ends thereof, a sweep
member having two arms mounted on said shaft,
a collar having a flattened double ended cam por-
tion and being mounted on said shaft, tension
means adapted to be engaged by one end of said
flattened portion when the sweep member is
swung to one position to retard movement of said
shaft, an electrical terminal element within the
casing and engageable by the other end of said
flattened portion when the sweep member is
moved a predetermined amount by excessive ten-
sion in the yarn, weight means mounted on one
end of the shaft and adapted to move the shaft
far enough upon a sudden parting of the yarn to
cause the other first-named end of said flattened
portion to engage said terminal to close a circuit
and a cam member mounted on one end of the
shaft extending beyond the housing and tension
means adapted to be engaged by the cam member
when excessive tension is imparted to the yarn to
gredually increase the resistance to movement of
the shaft by the excessive tension on the yarn,
wntil a predetermined tension is reached, and
then maintaining a constant resistance to move-

" ment of the sweep member until the sweep mem-
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ber is moved far enough to allow the yarn to move
off the free end of the sweep member.

4. In a switch structure comprising a casing
and an oscillatable shaft mounted in the casing,
and an eccentric member mounted on the shaft
and having a sweep extending therefrom adapted
to be held in lowered position by the tension of
the yarn passing thereover, an electric contact
mounted in close proximity to the shaft, a double-
ended cam portion mounted on the shaft, one end
of the cam portion adapted to engage said contact
when excessive tension appears in the yarn, the
other end of said lever being adapted to engage
said contact when the yarn parts to allow the
shaft to oscillate to its extreme limit, and re-
silient means adapted to engage one of the ends
of the double-ended cam portion on said shaft to
prevent oscillation of the shaft far enough to en-
gage the electric contact upon a gradual slack-
ening of the tension in the yarn.

5. In an electrical stop motion for knitting
machines comprising a casing and an oscillatable
shaft mounted in the casing and an eccentrically
mounted weight member mounted on the shaft
and a sweep arm extending from the weight mem-
ber adapted tobe heldina predetermined position
by normal tension of the yarn, an electrical ter-
minal mounted in the casing, a double-ended cam
portion mounted on said shaft, movement of the
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sSweep arm on account of eéxcessive tension in the
yarn being adapted to move the shaft sufficiently
to cause one end of the double-ended cam portion
to engage the electric terminal to close & circuit
to stop the machine, spring means. adapted to
engage the other end of said cam portion when
the shaft is allowed to oscillate on account of a
gradual slackening of the yarn to prevent the
other end of said cam portion from engaging the
electric terminal, the weight member being
adapted to oscillate said shaft sufficiently to over-
come the tension means and allow one end of said
cam portion to engage the terminal to close a cir-
cuit to stop the machine upon a sudden parting
of the yarn, said shaft also having a cam member
mounted thereon and other tension means en-
gageable by the cam member to gradually increase
resistance to oscillation of the shaft due to an in-
creased tension of the yarn beyond normal ten-
sion.

6. In an electrical stop motion for knitting
machines comprising an electrical terminal, a
member adapted to engage said electric terminal,
means conirolizd by normal tensicn in the yarn
for. preventing the member from engaging the
electrical terminal, means for causing the mem-
ber to engage the electrical terminal upon a sud-
den parting of the yarn, resilient means for pre-
venting the member from engaging the terminal
upcn a gradual slackening of the yarn and other
resilient means for offering increased resistance
to moevement of the member upon excessive ten-
sion appearing in the yarn.

% In a switch structure comprising a casing
and an oscillatablie shaft mounted in the casing,
and an ecceniric member mounted on the shaft
and having a sweep extending therefrom adapted
to be held in lowered position by the tension of
the yarn passing thereover, an electric contact
mounted in close proximity to the shaft, a double-
ended cam vortion mounted on the shaft, one
end of the cam portion adapted to engage said
contact when excessive tension appears in the
yarn, the other end of said cam portion being
adapted to engage said contact when the yarn
parts to aliow the shaft to oscillate to its extreme
Mmit, and resilient means adapted to engage one
of the ends of the double-ended cam portion on
said shaf{ to prevent oscillation of the shaft far
enough to engage the electric contact upon a
gradual slackening of the tension in the varn, a
segmental member mounted on the shaft, an
adjustable spring-pressed member in close pProx-
imity to the segmental member and limited in its
movement towards the segmental member and
adapted to be engaged by one of the radially
disposed sides of the segmental member, and by
the avcuate periphery of the segmental member
after the sweep has been lowered s predeter-
mined amount by an increase in the tension of
the yarn. .

8. In an electrical stop motion for knitting
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machines comprising a casing and an oscillatable .

shaft mounted in the casing and an eccentrically
mounted weight member mounted on the shaft
and a sweep arm extending from the weight mem-
her adapted to be held in g predetermined posi-
ticn by normal tension of the yarn, an electrical
terminal mounted in the casing, a double-ended
cam portion mounted on said shaft, movement
of the sweep arm on account of excessive ten-
slon in the yarn being adapted to move the shaft
sufficiently to cause one end of the double-ended
cam portion to engage the eleciric terminal to
close a circuit to stop the machine, spring means
adapted to engage the other end of s2id cam por-
tion when the shaft is allowed to oscillate on ac-
count of a gradual slackening of the yarn to pre-
vent the other end of said cam portion irom en-
gaging the electric terminal, the weight member
being adapted t90 oscillate saig shaft sufficiently to
overcome the tension means and zllow one arm of
said cam porticn to engage the terminal to close
& circuit to ston the machine upoi & sudden part-
ing of the yarn, said shaft also having a cam
member mounted therecon and other tension
means engagenble by ths cam member to grad-
ually increase resistance to oscillation of the
shaft due to an inereased tension of the yarn be-
yond normal tension, until the yarn tension has
reached a predetermined pull, after which the
last-named tension means exerts a constant re-
sistance to oscillation of the shaft.

9. In an electrical stop motion for knitting
machines comprising an electric terminal, a mem-
ber adapted to engage said electric terminal,
mmeans controlled by normal tension in the yarn
for preventing the member from engaging the
electrical terminal, means for causing the mem-
ber to engage the eleciric terminal upon a sud-
den parting of the yarn, resilient means for pre-
venting the mamber from engaging the terminal
upon a gradual slackening of the yarn and other
resilient means for offering increased resistance
to movement of the member upon excessive ten-
sion appearing in the yarn, the resilient means
for offering increased resistance to the movement
of the member, exerting a constant resistance
after.a predetermined amount of resistance has
been reached. .
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