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T'o all whom it may concern: | |
"~ Be it known that I, Joun S. CrRANE, a citi-
zen of the United States, residing at Lake-

ort, in the city of Laconia, county of Bel-

ap, and State of New Hampshire, have in--

vented certain new and useful Improvements
in Stop-Motions for Knitting-Machines, of

which the following is a specikcation.

10

The object of the present invention is to

supply to a knitting machine a stop-motion

of such delicacy amfa«ccumcy of operation as

~ to stop the knitting of the machine whenever

15

the yarn breaks or other accident occurs, -
thus avoiding, in the knitted fabric, such
imperfections as have usually heretofore

been cured by mending. This renders possi-

~ ble the production of a very high grade of

" 20
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fabric, showing no material faults. The

present improvements have been embodied

in a circular multiple-feed ribbing knitting
machine having two sets of indépendent
spring needles, and are illustrated in the ac-
companying drawings which show sufficient
of such a machine to enable the improve-
ments to be understood. |

In the drawings, Figure 1 1s a perspective
view of the head of the machine. Fig. 2 1s

a vertical section of a portion of the machine

in a vertical radial plane. Fig. 3 is a plan
view of a portion of the machime, partly mn

- horizontal section, illustrating the clutch

- shifting connections.

39
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“half the size of the standard scale.

Fig. 4 i1s a vertical
section of a portion of the machine in the

lane indicated by the line 4—4 1n Fig. 3.
g‘ig. 5 1s a detail vertical section, along a line

‘concentric with the dial, passing through one

of the gravity detectors and showing the po-
sition of the parts when a yarn has just been
broken. Fig. 6 is a section similar to Fig. 5,
but. showing the parts in the position which
they assume after the machine has been
stopped as the result of the breakage of
one of the yarns. Fig. 7 is a detail side view
illustrating a portion of the stop-motion
mechanism. Figs. 8 and 9 are views ilus-
tratine a modified form of yarn-detectors
used in the stop-motion. | |

Figs. 2, 5, 6, 8 and 9 are drawn to the

standard scale which appears beneath Hig.

2. Figs. 3,4 and 7 are drawn to a scale one-
Fig. 1 s
not drawn to. scale, but 1s drawn approxi-

mately one-third size as compared with the

- standard scale.

85

. The 1mprovements

are illustrated in the.

| type wherein the needles '&nd their carriers
rotate, and their actuating devices and the

feeds are mounted on fixed supports, and the
following description will be based upon the
specific organization and construction illus-

trated, omitting all consideration of possible

modifications until the specific mechanism

| has been fully described. - - -
The main needles a are carried by the car-

rier or cylinder 31, which is supported by and

journaled in the bed-plate 32, as best shown
The ribbing needles b are carried

in Fig. 2. °
by the rotating carrier or dial 33. The man-
ner in whick the eylinder and dial are mount-

ed and rotated is well-known and requires

no description.. The knitting cams for the

main needles and the yarn feeds are mounted

on the bed-plate 32, and the knmitting cams .

for the ribbing needles are mounted upon
and beneath anormally stationary camorcap-
E‘late 34, which covers the dial 33 and (see
"ig. 1) is supported by the.usual overhang-
ing fixed voke 35. The needles @ and b are
secured to jacks ¢ which codperate with the
actuating cams, and the needles with their
jacks slide in grooves in the cylinder 31 and
dial 33, respectively. The needles a are
maintained in their grooves by an encircling
spring band d. In these several respects

the machine is like a well-known type of

circular knitting machine.

-

The machine which has been selected to

illustrate an embodiment of the present 1m-
provements is equipped with a plurality both

79
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of yarn feeds and needle actuating devices,

but as these several sets of mechanism are just
alike it will suflice to refer to a single set.
Fig. 1 sufliciently illustrates how the several
varn feeds are disposed, three being shown,

96

and the general arrangement of such multi-

ple feeds and needle actuating devices being

well-known 1in the art.

The thread or yarn 9 comes from any suit-

able supply (see Fig. 1) to and through the

eve ¢ (KFigs. 5 and 6) of a yarn detector A

100

(which is the primary device of the yarn

stop-mnotion), thence through a yarn guide

36 (Fig. 2) secured to the stationary cap-
plate 34, and thence through a fixed yarn
guide f carried by the frame of the feeding
sinker wheel (see Figs. 1 and 2) which de-

livers the yarn between the needles on one
side and the sinkers on the other. The
sinkers B B are mounted to shde in a rotat-

ing feed-wheel . This feed-wheel turnson

105

110

drawings as embodied in a machine of the | a vertical bearing or post 38, secured by in-



2.

 tervening adjustable connections, shown in

Fig. 2, to a slide 39, which slides radially,

* with reference to the axis of the needle cyl-

10

1b
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inder 31, in a tubular guideway 40, of a
bracket 41, secured to the bed-plate 32.
The feed-wheel C is rotated through the

instrumentality of a gear DD which meshes
with the shanks of the main needles-a so that
~as the cylinder is rotated the needles act as

teeth on-the cylinder to impart rotation to

the gear. o - o
The drawings also illustrate pressers G and

S for the two sets of needles. Certain of the

knitting cams for both sets of needles are

illustrated'at T and N. The presentimproved
stop-motion is shown applied to a knitting
machine having these characteristics.

In making a high grade Lnit fabric 1t 1s im-
portant that no defects should appear, which
in common fabrics are cured by mending

and accordingly the present improvements
provide automatic stopping devices which

‘stop the machine on the breakage or undue

slackening of any one of the several yarns,
and on the occurrence of any bunches or
holes in the fabric. S |

The machine selected for illustration is

driven from the belt-pulley 74 (Figs. 1, 3 and

4) by a friction-clutch of well-known char-
acter which comprises a loose shiding cone 75,

~the clutch Deing such that when the cone 1s

35

40

farthest from the pulley the machine is

driven, and when nearest the pulley the ma-
chine is stopped. _
out and in by a bell-crank shipper-lever 76,
being moved out by a spring 77 to stop the
machine (Fig. 4) and being moved 1n to start
it again by the handle 78 (Fig. 3). This
shipper-lever 76 is caught and held in its in-
ner position by the catch-lever 79 (Fig. 7)

“which is moved automatically to catch the

" lever 76 by the spring 80 (Figs. 4 and 7).

45

The free end of the upper horizontal arm of
this catch lever 79 stands normally (2. e.,

when the machine is running) just below the

~ knock-off pin' 81 (Fig. 4) which slides verti-

50
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cally in a tubular guideway 82 secured to the

“bed-plate 32. This knock-off pin 1s forced

downward quickly by a spring 83 and 1s
lifted by a knob 84. It is held uplifted by a
swinging shipping-latch or knock-ofl 85 (Iigs.
3 and 4) which enters bencath a shoulder
thereof. Anything which swings the knoe -
off away from the knocl-off pin 81 frees it
and permits the spring 83 to thrust it sud-
denly down, thus tripping the catch lever 79,
releasing the shipper-lever 76, and permitting
it to- be moved by its spring 77 to stop the
machine. * | . -

In order to stop the machine in case of any
bunch, hole or enlargement of the fabric as

formed, the knock-off shipping-lateh 85 1s

provided with a depending feeler 86 (Fig. 4)
which extends into the angle between the

This sliding cone is moved

L
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thé'fres}.ﬂy knit ed oe Or foll of the fabric, In
case of an imperfection in the fabric which

causes its upward projection, this feeler 1s en-
countered, the knock-off or shipping-latch
<5 is moved and the machine is stopped. 1n

70

order that the fecler may not encounter the .

needles cither when standing still or when
the knock-off swings, the ribbing needles are

the main needles are drawn down slightly by
the cam, which is shown back of the guide 82
in Fig. 1. This feeler 86 and its auxiliary
cams are well-known in the art. '

The train of shipping-mechanism is set in
operation to stop the machine, when a yarn

hreaks or hecomes unduly slack, by the fol-

lowing means: A loose stop-ring or detector

-

carrrer U

the eylinder 31, being held loosely in place by
the pins k on the cap-plate (Fig.3).
this ring. extend the gravity-detectors A,

feeds. - As the several detectors are just alike

a description of one will suffice for all. The

stop-ring or detector-carrier also carries a

single hammer V secured thereto which ex-

tends radially outward above the cap-plate
(Figs. 1 and 3), terminating just behind a pin
[ carried by
5 (Figs. 3 and 4). It is, therefore, evident

rests on the cap-plate 34 (Fig. 1),
concentric with the axis of the dial 33, and

Through

drawn in slightly by the cam 87 (Fig. 3) and

35

there being one detector for each yarn; and -
hence as many detectors as there are yarn

9

39

the shipping-latch or knock-off

that forward rotation of the stop-ring or de-

tector-carrier in the direction in which' the

dial rotates will trip the knock-off and hence §

stop -the machine. o .

Kach detsctor A fits slidingly in a hole 1n
the detector-carrier, as Best shown in Figs. 5
and 6, and passes thence downwardly
through an elongated slot m in the cap-plate

34, which is concentric with the dial.- “When

a yarn is intact its detector A is held up, as
shown in Fig. 4, a shoulder on it preventing
it from being pulled upwardly through the
hole in the detector-carrier. In case, how-
ever, a yarn breaks or hecomes unduly slack

109

110

b reason of insufficient tension, the detector

di"o?s; (heing prevented from dropping tod
far by the pin 7), thus bringing its lower end

into the path of an upwardly projecting abut--

ment W on the rotating dial 33, as shown In
Fig. 5, and coupling the detector-carrier to
the rotating dial. As a consequence the de-
tector, and with it the detector-carrier,

moves with the dial, thus through the hammer

V stopping the machine. The slot m in the

b=
-
DY |

120

cap-plate permits the travel of the detector, - |

‘and hence of the detector-carrier, sufficiently

far to actuate the knock-off. It is desirable

to stop the rotation of the detector-carrier by
the dial as soon as the knock-off 85 has acted,

1256

hecause the momentum of the moving parts

of the machine (owing to the high speed at
which the machine is run) carries the dial-a

656 dial and cylinder verges, where it just clears | considerablg distance, and, since the detector-

130.
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carrier carries with it all of the detectors for |

the several yarn-feeds, an equal travel of the
detector-carrier would endanger the hreak-
age of all the still intact yvarns, thus necessi-

tating the mending of several or all of the
yarns at the same time, which might also

- cause a noticeable defect in the fabric. The

10

15

- 20

. on the beveled bottom of

machine is, therefore, so constructed that
the detector-carrier ' is automatically un-

mechanism has been set in operation. As

shown in Figs. 5 and 6, the cap-plate 34 has a,

cam consisting of a beveled recess ¢ in its up-
per surface foreach detector A, and with this
recess codperates a depending lug » on the
detector-carrier. - Ordinarily this lug lies in
the recess, as shown in Fig. 5, so.that the de-
tector-carrier rests on the surface of the cap-

plate. When, however, the detector-carrier

1s moved by the dial, the lug p rides upwardly
he recess o, thus
elevating the detector-carrier, as shown in

Kig. 6, thereby uncoupling the detector A

~ from the pin or abutment W on the dial, so

- 20

that during the further continuation of the
movement of the dial the detector-carrier
stands still. Consequently the angular dis-

- placement of the detector-carrier is s]ightz

. The single detector-carrier suffices for all

80
35

40

. re-starting the machine after mending the

45

the detectors and hence for all of the yarn-

feeds which may be employed, so that but a
single train of stopping devices actuated by

the ‘single hammer V- is sufficient, There
need be but a single abutment or pin W on

the dial, but the more such pins there are the

ore promptly will the stopping mechanism
be set in motion. The detector-carrier and
its detectors are very simple and eflect-
ive and are within sight and convenient,
reach of the attendant of the machine., In

broken yarn it is very simple to restore the

detector-carrier and it is certainly in proper

place when it drops down upon the cap-plate,
owing to'its lugs p re-entering their respec-

.. tlve recesses ¢.

~ Numerous modifications may be made

- ~without departing from the invention, for

50

example, Figs. 8 and 9 illustrate g preferred
form of yarn detectors. The detectors A,

. shown in Figs. 2, 4, 5 and 6, hang directly
- . from the yarns and this requires too heavy.

- tension on light varns, In Figs. 8 and 9 an

b6
80 that very little strain is borne by the yarn.

intermediate multiplying-lever 92 is inter-
posed between the Yarn 7 and the detector A

As shown, the lever is coiled at 93 tq consti-

o tute a pivot-about the pin 94 which is secured
- toring U by a set-screw. Any modifications

.00
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of the ‘speéiﬁc mechanism hereinb'efor_e de- -
~ scribed, such as have just been suggested;

come within the scope of this invention as it
18 defined in the subjoined claims. -

- Y'claim as my invention: o '
1. A knitting machine having a_drive-

cou]iled from the dial as soon as the stopping

e

detector-carrier resting on the plate, guides
on the plate for centering said stop-ring or

carrier concentrically

with the axis of said 0 |

rotating dial, an abutment on said dial to.
tating therewith, a knock-off operatively

connected with said
the knitting-machine

~drive-shaft to stop
when moved in the

proper direction, a hammer attached to sajd 5
st,()p—-rin% or carrier and coéperating with said

knock-o

, and a plurality of gravity detec-.
tors, each having a thréad-eye through which

passes one of the yarns on its way to one of
the yarn feeds, each of said deteetors being ¢,
mounted to slide vertically in a gulde-way
In said stop-ring or carrier, said detectors
being normally upheld by their respective

~yarns out of the path of said rotary abut- -
ment, but each detector on the breaking or .

slackening of its yarn dropping by gravity

into the path of said a

butment, whereby the

stop-ring or carrier is coupled to the dial and
rotates therewith, thus causing said hammer

to actuate said knock-oft and thereby stop

the machine, in combination with & oam on
the said stationary plate, and a stud on said
stop-ring: or carrier which encounters said
cam when the stop-ring or carrier 1S rotated,

whereby the stop-ring
uncoupled from the d

or carrier is lifted and 4
1a] after the knock-off *

has been set 'in operation, thus preventing
undue motion of the stop-ring or carrier due
to.the momentum of the moving parts of the

machine.

- 2. A knitting mﬁchin{é having a drive-

100

shaft, a plurality of yarn feeds, a rotating
dial, a stationary plate, a stop-ring or detec-
tor-carrier supported by the plate and moy-

able thereon both rota

tively and to and from 105

the same, an abutment on'said djal rotating

therewith, a knock-off
with said drive-shaft

operatively connected .
to stop the knitting

machine when moved in the proper direction,
a8 hammer attached to said stop-ring or car- 1,

rier and codperating w

ith said knock-off, and

a plurality of gravity detectors, each having
a thread eye through which passes one of the
yarns on 1ts way to one of the yarn feeds, _
each of said detectors being mounted to slide 115
vertically in a guid e-way m said stop-ring or

carrier, said detectors
by their respective ya,

bemg normally upheld
g out of the path of

said rotary abutment, hut each detector on

‘the breaking or slackening of it$ yvarn drop- 1.4
pmng by gravity into the path of said abut-
‘ment, whereby -the stoy

coupled to the dial and rotates therewith,
thus causing said hammer to actuate sald
knock-off and thereby stop the machine, in

top-ring or carrier is

12
vo1

combination with a cam on the sald station-
ary plate, and a stud on said stop-ring or
carrier which encounters said cam when the

SbOP-TINg or carrier is
stop-ring or éarrier is

rotated, whereby-the
lifted and uncoupled 354
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plurality of

4

§rom the dial aféer the knock-oft has been | mally
said movable abutment, but so that when
the yarn breaks or becomes unduly slack 1ts

set in operation, thus preventing undue mo-

tion of the stop-ring or carrier due to the

a

‘momentumn of the moving parts of the ma-

chine. . L _
3. A knitting machine having, combing-

‘tion, a drive-shaft, & plurality of yarn feeds,

a rotating dial, a stationary plate; a rotatable
stop-ring or detector carrier supported by
said plate, an abutment on said dial rotating
therewith, a knoek-off operatively connected
with said drive-shaft to stop the knitting ma-
chine when moved-in the proper direction, a

hammer attached to said stop-ring or carrier,

and coodperating with said knock-ott, and a

thread-eye through which passes one of the
yarns on. its’way to one of the yarn feeds,

each of.said detectors being mounted to shde

- " .

vertically in a guide-way in said stop-ring or
carrier, said detectors being normally upheld

by their réspective yarns out of the path of.

said rotary abutment, but each detector on
the breaking or slackening of its yarn drop-

ping by gravity into the path of said abut-

ment, whereby the stop-ring or carrier 18
coupled to the dial and rotates therewith,
thus causing said hammer to actuate said

 knock-off and thereby stop the machine.

30

35
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4. A knitting machine having, incombina-

tion, a drive-srimft, a knock-off controlling

the rotation of said shaft, a plurality of yarn
feeds, an abutment, a plumﬁty of detectors,
for the yarns, a carrier for said detectors,
snid detectors being normally held by their
yarns out of the reach of sald abutinent, but
50 that when a varn breaks or becomes un-
duly slack its detector moves to couple sad
detector-carrier and said.abutmentswhereby
the carrier and the abutment move together
and thus operate the knock-ofl to stop the
maching, and means lor subsequently and
automatically uncoupling the carrier and
abutiment. I |

5. A knittine machine having, in combina-

tion, a drive-shaft, means controtling the ro-

tation of said shaft, a yarn feed, an abut-

ment, a detector for the yarn, a carrier for

50

5d
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‘gaid detector, said detector being normally

held by its yarn out of the reach of sala abut-

‘ment, but-so that when the yarn breaks or

becomes unduly slack its detector moves to
couple said® detector-carrier and satd abut-

ment whereby” the carrier and the abutment:

move together and thus operate the shatt
controlling means to stop the machine, and
means for subsequently and gutomatically
uncoupling the carrier and abutment.

6. A knitting machine having, in combina-
tion,
the rotation of said shaft, a yvarn feed, a nor-
mally movable abutment, a.detector for the

“yarn, a carrier for sald, detector . co-acting

»

with said knock-off, said detector béing nor-

ravity detectors, each having a

a drive-shaft, a knock-off controlling

880,013

héld by its yarn out of the reach of

detector moves to couple said detector-car-
rier and said abutment whereby the carrier
and the abutment move together and thus
operate the knock-off to stop the machine.

7. A knitting machine having, in combina-

65
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tion, a drive-shaft, means controlling the ro-

tation of said shaft, a yarn feed, an abutment,
o detector for the yarn, a carrier for said de-

tector, said detector bel ‘
its yarn out of the reach of sgid abutment,

ng normally held by

75

hut so that when the yarn breaks or becomes -

anduly slack its detector moves to couple

said detector-carrier and

of said members thereupon
shaft-controlling means to stop the machine,
and means for subsequently and automatic-
ally uncoupling the carrier and abutment. '

8. A knitting machine having; in combina-

tion, a drive-shaft, means )
tation of said shaft, an abutment disposed
beneath said carrier, a yarn feed, a detector

for the yarn, and a carrier for said detector

when the yarn breaks

slack its detector moves to couple said de-

said abutment,,
whereby the carrier and the abutment move
together and means in connection with one. -

to operate the .

80

85

controlling the ro-
90
snid detector being normally held by .its -

yarn out of the reach of said abutment, but
or becomes unduly .

9

tector-carrier and abutment, whereby the

carrier and the abutment move together and
thus operate the shaft-controlling means 10
stop the machine. ' -

0. A knitting machine having, in combina~

' tion, a drive-shalt, a controller for said shaft,

operating means for said controller, a yarn
detector in normally fixed _

cotitroller operating means, a member hav-
ine movement relative to the.detector during

kinittine. said detector being normally de-

el

tained in one position by O_Ilgagein@ﬁt with

L the yarn but acting when released by bireak- -
“age or slack in the yarn to engage the mem-
110

her moving relative thereto, and means con-
neeting the controller operating
ihe detector thereupon actuated by the de-

tector to actuate said controller operating

means. .. _ P
10. A knitting machine having, in combi-
nation, & drive-shaft,

varn detector in normally fixed relation to

sald controller operating’ means, & member
having movement relative to _
during knitting,said detector being normally

member moving relative thereto, means con-
necting the controller operating means and

relation to sald

means and

the detector

100

100

_ . i- 115
a controller for said . -
‘shaft, operating means for said controller, &

120

| detained in one posifion by engagement |
with the yarn but acting when released by
breakage of slack in the yarn to engage the.
125

the detector thereupon actuated by the detec-
torto actuatesaid controller operatingmeans,

r _ H‘-.__'.H.\,I'u

T el I"l-..‘ .
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and means automatically disengaging the
aetector and relatively moving member

\alter a pre-determined interval..

11. A knitting machine having, in corabi-
nation, & drive-shaft, a controller for said
shaft, operating means for said controller,
a yarn detector in normally fixed relation to
sald controller operating- means, a member

‘having movement, relative to the detector

during knitting, sdid detector being normally
detained in one position by engagement with
the yarn but acting when released by break-
age or slack in the yarn to engage the mem-
ber moving relative therets, means connect-
g the controller operating means and the
detector thereupon actuated by the detector
o actuate said controller operating means,
and a stop to limit the movement of said con-

necting means.

12, A knitting machine having, in combi-

&

nation, -a driﬁre-—sha,ft,- a knock-off controlling
the rotation of said shaft, a hammer for

| operating sald knock-off, a yarn detector in

normaily fixed relation to the hammer, a

member having movement relative to the de- _+

tector during knitting, said detector being
normally detamed in one position by engage-
ment with the yarn but acting when réleased
by breakage or slack in the yarn to engage

‘the member moving relative thereto, and

means connecting the hammer and detector

thereupon actuated by the detector to oper-

ate the hammer.

In witness whereof, I have hereunto signed
| my name in the presence of two subscribing 35

withesses. | |
- S JOIIN S. CRANE.
Witnesses: 3 '
- C. L. Punsirer,
C. H. PErKixs.

Do
M4 |
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