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This invention relates to automatic stop mecha 
nisms for knitting machines, especially spring 
needle machines. Its object is to increase, the 
rapidity and certainty with which the power is 
automatically cut off from the knitting machine 
in the course of operation and stoppage effected 
upon the breakage or loss of one or more of the 
needles. The scope of the invention is best dis 
closed by describing three of the numerous forms 
in which it may be embodied. s. 
One form with various refinements is shown in 

Figs. 1 to 6, inclusive, of the drawings. Fig. 1 
shows the top plan view in operation, with the 
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shoe held in position against the rotating needles 
by the spring-actuated plunger. Fig. 2 is the top 
plan view after the device has detected a broken or 
absent needle, engaged the shoe of its plunger in 
the gap and been rotated on its vertical shaft till 
the shoe is clear of the needles and the plunger free 
to advance under spring actuation to meet with its 
interior shoulder the electrically charged contact 
member within the housing, close the circuit, 
energize the electromagnet, actuate the trip and 

25 

30 

40 

45 

50 

55 

cut the power from the machine. Fig. 3 shows 
a side elevation of the device, including the com 
plete electrical circuit and trip, the interior 
mechanism being disclosed by cutting away the 
side of the housing. Fig. 4 shows one form of the 
shoe, with details and mode of operation. Fig. 5 
is a vertical cross section of the device cut on 
the line 5-5 of Fig. 3, and viewed from the side 
or end opposite the needles. Fig. 6 is another 
cross section viewed from the same position, but 
cut on the line 6-6 of Fig. 3. Fig. 7 shows a sec 
ond form of the shoe for use with heavier, more 
widely spaced needles. Fig. 8 shows a side eleva 
tion and Fig. 9 a top plan view of another form 
of the device which is non-rotatable and makes 
its electrical connection directly by the advance 
of the shoe into any gap occurring in the rotating 
ring of needles, the shoe thereafter remounting 
the next incoming needle beyond the gap and 
continuing to ride as before. Fig. 10 is a side 
elevation of a non-rotatable form of the device 
which makes electrical connection by a lever in 
stead of a plunger. Fig. 11 is the top plan view of 
the part thereof near the needles. Two methods 
of contact are shown, the trigger method which 
leaves the current running once the circuit has 
been closed for an instant, as in Flg. 8, and the 
split-second contact form as in Fig. 10, where the 
lever, having advanced into the gap and made 
the electrical contact, remounts the next incoming 
needle and breaks it. The two methods are in 

(Ct. 66-157) 
terchangeable among the non-rotatable forms of 
the device. 
This form of the device (Fig. 3) comprises a 

housing of the general shape of a flattened pear 
mounted on an upright supporting-shaft 2 firmly 
fixed in position at a proper distance from the 
knitting machine. Through the upper part of 
the housing is a longitudinal horizontal boring 
in which the cylindrical plunger 3 travels. Figs. 
3 and 6 show a pin 4 fixed in the housing and 
riding in a longitudinal groove in the upper cir 
cumference of plunger 3, which serves to prevent 
the plunger from rotating on its axis. The plung 
er 3 travels under the tension of a coiled spring 
, the tension being adjusted by a screw 8 thread 
ed into the boring behind the plunger 3. Toward 
the needle or inner end for a part of its length 
the plunger 3 is reduced in diameter and threaded 
to receive the female thread of a collar 9 which 
extends inwardly from the plunger and at its 
own inner or needle end is horizontally notched 
to receive the flat shoe fo, which is pivoted in the 
notch upon the vertical screw if passing through 
the forked end of the collar 9. The collar 9 with 
its shoe ?o in position can be screwed back and 
forth on the threads of the plunger 3 into the 
desired position and locked there by lock nut 2. 
When the device is in operative position the 

shoe fo is held in contact with the rotating ring 
of needles by the plunger 3 under the tension of 
the spring , the plunger having a hollow space 
cut into its lower side in which the electrically 
charged contact screw 3 stands, clear of either 
shoulder 4 and 5 which on either side termi 
nate the hollow space, so that unless the plunger 
advances no electrical contact is made, and the 
circuit is open. Beneath the head of the contact 
screw 3 is an insulating washer, and beneath 
that the screw f3 is threaded into a cylinder f 
of hard rubber or other insulating material, which 
in turn screws by an exterior male thread into 
the housing f from below. The electrical connec 
tion of the contact screw 3 is made at its lower 
end by a brass washer and nut. The full elec 
trical circuit is shown in Fig. 3. The housing 
is grounded or in circuit, but so long as the 
plunger 3 is restrained by the needles against the 
shoe from advancing under the tension of the 
colled spring far enough to bring the shoulder 
f4 of the plunger into contact with the charged 
screw f3 the circuit is open. When the plunger 
is free of the needles and can advance till its 
shoulder 4 contacts the screw 3 the circuit is 
closed and the Source of electricity 7 energizes 
the electromagnet 8 and moves the trip lever 9, 
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which cuts, the power from the knitting machine 
and permits it to come to a standstill. 
To prevent the housing from creeping or rotate 

ing on its upright shaft. 2 slightly away fron 
its proper position under the torque of the needles. 
a tumbler 20 is provided which travels in a bor 
ing in the housing beneath and parallel to the 
boring which carries the plunger 3. The tumbler 
20 in normal operation rests in its boring under 
tension of a colled spring 2 adjusted by a screw 

2,18,209 

22, the conical head of th tumbler resting in a 
socket 23, ordinarily conical, sunk in the pe 
riphery of the stationary supporting shaft 2. The 
resistance of the coiled spring 2 tends to hold the 
head of the tumbler 20 in position in the socket 
23 and prevents rotation or creeping of the hous 
ing under the normal torque of the needles, as 
they rub against the Shoe in rotation, but when the 
shoe advances and catches in a gap in the line 
of needles, the resulting extraordinary torque 
forces the tumbler-head out of its socket against 
the resistance of the spring 2, and rotates the 
entire device. 

Fig. 5 shows a view from the end or side of the 
device opposite the needles of a cross Section of 
the device made at the line 5-5 of Fig. 3, vertin 
cally bisecting the supporting shaft 2. The upper 
portion of the shaft entering into the housing 
is cut down in diameter so as to make a shoulder 
which for convenience is ordinarily enlarged, and 
upon which the housing rests at 24. Just below 
the top of the shaft 2 an annular groove 25 is 
cut in its periphery, making a track in which a 
retaining screw 26 can ride while holding the 
housing in place on the supporting shaft 2. 
From the shoulder 24 of the shaft 2, just below 
the housing , a stud 2 extends out at right angles 
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to the axis of the vertical shaft 2 and at right 
angles to the horizontal axis of the pear-shaped 
housing , but a short distance from the shaft 2 
is bent vertically upward and serves as a butt 
or stop to limit the rotation of the housing On 
the shaft 2. 

Fig. 4 is a top plan view of one form of the shoe 
0, suitable for the finer more closely spaced 

needles. An arc of the ring of needles is shown 
in position, rotating clockwise. The shoe is flat 
and lies horizontain the Socket or fork at the end 
of the collar 9, freely moving in a horizontal plane 
on the vertical pivot screw fl. The edge of the 

' shoe 0 nearest the needles is cut back somewhat 
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toward the central part, leaving a projection or 
heel. On the left hand side where the rotating 
needles leave the shoe and another projection or 
toe on the right hand side where the rotating 
needles approach the shoe. The heel of the shoe 
rides three needles, or in other words is wider than 

O 

the distance between the axes of alternate needles 
in position on the ring. The toe of the shoe, 
which meets the incoming needles, is less broad 
than the heel, being somewhat broader than the 
distance between the axes of adjacent needles 
but narrower than the distance between the cir 
cumferences of alternate needles. The shoe is 
so pivoted on the end of the plunger that an 
extension of the axial line of the thrust of the 
plunger passes through the cut-back on the edge 
of the shoe. 

Fig. 7 shows another form a of the shoe for 
use with heavier more widely spaced needles. In 
this form the edge of the shoe toward the needles 
is straight, without cut-back. The outside cor 
ner angle of the toe which meets the incoming 
needles is less than ninety degrees, so as to enter 

s the gap made by a broken needle sharply, but not 

so sharp as to catch or wedge against the needle. 
This shoe must be so pivoted on its screw fla that 
an extension of the axial line of force or thrust 
of the plunger 3 through the collar 9a and the 
screw a must in normal operation with all 
needles present always lie between the middle and 
the departing needle, and never between the mid 
dile and the incoming needle until the latter has 
passed within the arc of the toe of the shoe Oa; 
that is to say the distance between an extension 
of the axial line of thrust of the plunger against 
the shoe and the toe or incorning edge of the shoe 
itself must never be less than the distance be 
tween the axes of two adjacent needles nor more 
than the distance between the circumferences of 
alternate needles. Preferably it should be a little 
less than the latter. This form of shoe catches 
the incoming needle beyond a break or gap a little 
more readily than the other form, but it produces 
a friction too heavy for fine needles. The obvious 
reason is that while smaller sizes of shoes can be 
substituted for use with finer needles, the mass 
and power of the plunger remain the same, and 
become the more disproportionate the smaller we 
make the shoe to conform to fine needles. 
result is increased friction. 
To operate this form of the device it is mounted 

On the supporting shaft fixed at a suitable dis 
tance from the needles. The extension of the 
plunger 3 fixing the distance from the stop motion 
device of the limited linear path of the shoe is 
adjusted by turning the collar 9 on its threads and 
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holding it in the place desired by the locknut 2. 
The tension of the coil spring on the plunger 3: 
is adjusted by the screw 8. The tension of the 
coil spring 2 on the tumbler 20 is adjusted by the 
screw 22. In the operation of knitting, as seen 
from the drawings, Figs. 1 and 4, the ring of 
needles rotates clockwise, and the shoe rides them 
smoothly, each needle in turn passing under the 
toe of the shoe on the right and leaving the shoe 
at its heel on the left. When a gap in the ring 
resulting from the breakage or loss of a needle 
arrives at the shoe, and as soon as the last needle 
before the gap rotates beyond the axial line of 
thrust of the plunger, the spring pressure on the 
plunger, pivoting the heel of the shoe on the last 
needle, forces the toe into the gap, so that it en 
gages the first needle beyond the gap as it ap 
proaches. This incoming needle, catching the toe 
of the shoe, rotates the shoe 10, plunger 3 and 
housing f with its contents on the shaft 2 as an 
axis, into a tangential position and clear of the 
ring of needles. When the shoe is so thrown clear 
of the ring all obstruction to the spring-actuated 
advance of the plunger 3 is removed, the plunger 
advances till its interior shoulder 4 engages the 
contact screw 3 and closes the circuit, permitting 
the current to energize the electromagnet S, 
which actuates the trip f9 (Fig. 3) to cut off the 
power from the knitting machine. By the use of 
the pivot in mounting the shoes. O and a 
on the end of the plunger shaft 3 two advantages 
are obtained, one to enhance the speed with which 
the plunger 3 can thrust the toe of the shoe 
forward into a gap to meet the incoming needle, 
and the other to enable the shoe to ride the rotat 
ing ring of needles more smoothly and with less . 
friction. The principal advantage of providing 
that electrical contact shall be made and stop 
page of the machine actuated only after the 
plunger and housing have been rotated away from 
the needles lies in the economy of dispensing with 
the necessity of fine adjustments between the 
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circuit-opening and circuit-closing positions of 
the plunger-shaft toward the contact member. 
An alternative form of the device is shown 

in Figs. 8 and 9. This form is not rotatable 
and consequently calls for somewhat finer ad 
justment to the knitting machine than the form 
just described. The housing b is similar, and 
is mounted by means of its vertical shaft 2b 
on its support, but not rotatably, consequently 
the spring-actuated tumbler to govern rotation - 
and stud to limit rotation found in the other 
form are dispensed with. It has a similar plunger 
3b, with actuating spring 7b adjusted by a screw 
8b. Revolution of the plunger 3 is prevented and 
the path of its linear movement limited by means 
of a screw 4b passing through the upper part 
of the housing b and with its inner end ex 
tending into the groove 24b cut linearly in the 
top of the shaft. There is the same collar 9b 
which is adjusted for position on the end of the 
plunger 3b by threads and a locknut as in the 
other form. The end of the plunger shaft 3b 
carries also by a solid fastening b a shoe. Ob 
to ride the needles. The shoe, however is dif 
ferent in shape (Fig. 9). The edge or surface 
of the shoe or foot of the movable member on 
the incoming side is bevelled back so that the 
first incoming needle beyond the gap forces the 
shoe out again, to ride the needles till the gap 
makes another revolution. The width of the 
shoe, that is, its dimension tangentially to the 
ring of needles is more than the distance be 
tween axes of adjacent needles and less than 
the distance between circumferences of alternate 

It is not operable to pivot the shoe in 
the non-rotating forms of the device. For con 
tact a trigger 2 b pivoted in the plunger 3b 
extends vertically down with its lower end bent 
away from the needles to make an elbow. The 
movement of the trigger from the vertical away 
from the needles is prevented by a cam or stud 
23b on the plunger, the trigger being pressed 
against the cam by a leaf-spring 22b. A stud 
6b extends downward from the housing and 

pivoted at its lower end is a lever 5b resting 
in normal operation horizontal under tension of 
the leaf-spring 20b, its end resting in the elbow 
of the trigger 2b. Directly above the outer 
end or counterarm of the lever 5b and in nor 
mal operation out of contact therewith is the 
electrically charged leaf-spring 4b fixed in po 
sition at the end of the stud extending down 
from the housing b by the screw 3b, and in 
sulated therefrom by washers, but in circuit with 
the source of electricity and the electromagnet. 
In normal operation of this form of the device, 

as in the form just described, the spring Tb holds 
the shoe or end Ob of the plunger against the 
rotating ring of needles. When a gap due to 
the breakage or loss of a needle arrives at the 
shoe or foot of the plunger 3b the latter ad 
vances, the cam 23b on the plunger forces the 
trigger 2 b out of engagement with the end 
of the lever 5b, the latter descends under the 
pressure of the leaf-spring 20b and the counter 
arm rises into contact with the electrically 
charged spring 4b, closing the circuit, energiz 
ing the electromagnet and actuating the trip. 
The shoe Ob meanwhile remounts the rotating 
needles beyond the gap, forced therefrom by the 
pressure of needles on its bevelled edge, or with 
drawn in other manner. 

Figs. 10 and 11 show a third form of the de 
vice, less expensive and elaborate in detail, but 
readily operable. To a support or housing lic 

3 
is pivoted at 2c a curved lever Sc instead of the 
plunger used in the other forms. Its upper end 
is threaded to carry the collar 9c having a slot 
in the inner end in which the shoe Oc is fixed 
by a vertical screw c. The collar 9c and shoe 
Oc are adjusted for position on the threaded 
end of the lever c and fixed by means of a 
locknut, as in other forms, so that the shoe Oc 
rests against and rides the rotating ring of nee 
dles in normal operation, the tension of the shoe. 
Oc against the needles being governed by the 

spring 7c on the counterarm of lever 3c. ad 
justed by the screw 8C. The contact member 
fic consists of a screw of conducting material 
threaded through a plug of rubber or other non 
conducting material itself threaded through the 
housing fic and fixed with locknuts. The conn 
tact screw 4c is adjusted for position with re 
lation to the contact end f3c of the lever 8c, 
and locked into position by a nut f6c which also 
serves to connect the screw 4c with the wiring 
5c. The parts described, that is, the contact 
member 4c, wiring 15c, electromagnet, source of 
electricity, housing c and lever 3c are all in 
electric circuit save that it is broken by the 
separation of the lower lever-end fac and the 
contact member 4c in normal operation. 
When in normal operation a gap in the ring 

of needles arrives in rotation at the shoe Oc 
the latter is released to advance under the ten 
sion of the spring c, and the lower end 3c 
of the lever 3c closes against the contact member 
4c, completing the circuit so that the current 

is made, energizes the electromagnet, actuates 
the trip and cuts off the power from the knit 
ting machine. Fig. 11 shows a form of the shoe 
Oc available for use with all non-rotating forms 

of stop motion. Where the stop motion is not 
rotated clear of the needles when the shoe en 
gages in the gap, it is necessary that the edge 
or side of the shoe meeting the incoming needles 
be shaped to a sufficiently obtuse angle to en 
able the shoe to remount the needles after the 
gap paSSeS. 

All non-rotating forms of the device can use 
interchangeably either the method of steady con 
tact, by trigger as shown in Fig. 8, or the method 
of split-second contact, as shown in Fig. 10, or . 

The use of the piv any modification of either. 
oted shoe at the end of the plunger or lever is 
a mechanical and commercial advantage, in 
creasing speed and accuracy of Operation and 
diminishing friction, but it is not indispensable 
to operation. The above described forms ex 
emplify and illustrate the invention, but do not 
limit its scope, which extends to all forms of 
embodiment in which it is essential. 

claim: 
1. In a stop mechanism for knitting machines, 

a suitable support, a movable member travelling 
thereon under spring actuation to and from the 
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ring of needles and having in normal operation 
contact therewith, a source of electrical energy, 
an electromagnet, a trip actuatable thereby and 
a contact member in circuit with the source of 
electrical energy and cooperating with the mov 
able member so that the latter may make the 
circuit depending on the position of the mov 
able member with reference to the ring of nee 
dles, whereby, when the movable member ad 
vances into a gap or undue space in the ring 
of needles the electromagnet is energized and 
the trip actuated. 

2. In a stop mechanism for knitting machines, 
a suitable base, a support rotatably mounted 
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4. 
thereon, amovable member travelling on the sup 
port undef spring actuation to and from the ring 
of needles and having in normal operation contact 
therewith, a source of electrical energy, an elec 
tromagnet, a trip actuatable thereby, and a Con 
tact member in circuit with the source of electri 
cal energy and cooperating with the movable 
member so that when the latter advances into a 
gap or undue space occurring in the rotating ring 
of needles and by the resulting torque is rotated 
clear thereof and free to meet the contact men 
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ber the electromagnet is energized and the trip 
actuated; means for preventing rotation or 
tangential displacement of the movable member . 
during normal operation. . . . . . . 

3. In a stop-mechanism for knitting machines, a 
suitable support, a movable member travelling 
thereon under spring actuation to and from the 

2,162,209 
undue space in the ring of needles the electro 
magnet is energized and the trip actuated. 

6. In a stop mechanism for knitting machines, 
a suitable base, a support rotatably mounted 
thereon, a movable member traveling on the Sup 
port under spring actuation to and from the ring 
of needles, a shoe pivoted on the movable member 
and having in normal operation contact with the . 
ring of needles, a source of electrical energy, an 
electromagnet, a trip actuatable thereby, and a 
contact member in circuit with the source of elec 
trical energy and cooperating with the movable 
member so that the latter. may make the cir 
cuit depending on its position with reference to 
the ring of needles, whereby, when the shoe ad 
vances into a gap or undue space occurring-in the 
rotating ring of needles and by the resulting 
torque the movable member is rotated clear there 

ring of needles and having in normal operation N of and free to meet the contact member the elec 
contact therewith, a source of electrical energy, 
an electromagnet, a trip actuatable thereby, a 
contact member in circuit with the source of elec 
trical energy, means for effecting the cooperation 
of the contact member with the movable mem 
ber so that the latter may make the circuit de 
pending on the position of the movable member 
with reference to the ring of needles, whereby, 

... when the movable member advances into a gap 
or undue space in the ring of needles the electro 
magnet is energized and the trip actuated; means 
for adjusting the movable member to the ring 
of needles; means for withdrawing the movable 
member from the gap or undue space in the ro 
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tating ring of needles after circuit is made. 
4. In a stop mechanism for knitting machines, 

a suitable support, a lever pivoted thereto and 
moving under spring actuation to and from the 
ring of needles and having in normal operation 
contact therewith, means for adjusting the posi 
tion of the lever with reference to the needles, a 
contact member in circuit with the source of elec 
trical energy, means for effecting the cooperation 
of the contact member with the lever so that the 
latter may make the circuit depending on the 
position of the lever with reference to the ring of 
needles, whereby, when the lever advances into a 
gap or undue space in the ring of needles the elec 
tromagnet is energized and the trip actuated; 
means of withdrawing the lever from the gap 
after the circuit is made. 

5. In a stop mechanism for knitting machines, 
a suitable support, a movable member travelling 
thereon under spring actuation to and from the 
ring of needles, a shoe pivoted on the movable 
member and having in normal operation contact 
with the ring of needles, a source of electrical 
energy, an electromagnet, a trip actuatable there 
by and a contact member in circuit with the 
source of electrical energy and cooperating with 
the movable member so that the latter may make 
the circuit depending on the position of the mov 

- able member with reference to the ring of needles, 
whereby, when the shoe. advances into a gap or 

tromagnet is energized and the trip actuated; 
means of preventing rotation or tangential dis 
placement of the movable member during normal 
operation. 

7. In a stop mechanism for knitting machines, 
a shoe the edge or surface of which lying in nor 
mal operative position next the rotating ring of 
needles is cut backin its central portion to leaveon. 
the side where the rotating needles approach the 
shoe a portion or toe with an acute outer angle 
next the needles and a dimension tangential to 
the ring of needles greater than the distance be 

O 

tween the axes of adjacent needles and less than . 
the distance between the circumferences of al 
ternate needles, and on the side where the rotat 
ing ring of needles leaves the shoe a portion or 
heel having a tangential dimension sufficient to 
ride at least two or more needles at all times; 
means for pivoting the shoe on the movable mem 
ber of the stop mechanism to play in the plane of 
the ring of needles. - 

8. In a stop mechanism for knitting machines, 
the combination of a member movable under 
spring actuation radially to the ring of needles in 
operative position and in the plane thereof with a 
Shoe pivoted on such movable member so as to 
lie in the plane of and adjacent to the ring of 
needles, having the corner thereof on the side of 
the incoming needles in rotation shaped to an 
acute angle and being of such dimensions and so 
pivoted on the movable member that the line of 
Spring-actuated thrust thereof passes, in normal 
operation when all needles are present in un 
broken sequence, between the middle and depart 
ing needle and never between the middle and in 
coming needle until the latter has passed within 
the arc of the nearest corner of the shoe on its 
pivot, and the distance from said axial line of 
thrust to the toe Or incoming corner of the shoe 
is greater than the distance between the axes of 
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adjacent needles and less than the distance be- 60 
tween the circumferences of alternate needles. 

EDWARD vossEN. 


