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" UNITED STATES PATENT OFFICE.

ELI TIFFANY, OF BENNINGTON, VERMONT.

STOP-MOTION FOR STRAIGHT-KNITTING MACHINES.

SPECIFICATION forming part of Letters Petent No, 521 277, dated J' une 12, 1894
| Apphca,tmn filed September 2 1893, .Serial No. 484,662. (No model.)

To all whom it may concern:

Be it known that I, ELT TIFFANY, of the
village of Bennington, in the county of Ben-
mnﬂ'ton and State of Vermont have invented
a new and useful. Imprevement in Stop-Mo-
tions for Straight-Knitting Maehlnes, of which
the subj omed deserlptlon in connection with
the accompanying drawings, constitntes a
speclﬁeatlon

Theinvention consists in speclal apparetus |

loadmn* up of the needles withyarn from any
CaUSe a,nd when so broughtintoaction by ap-
propriate mechanism, to stop the machine.

The construction and operation of the ap-
paratus will first be described, after which
the distinetive features of 1uvent10n will be
specifically pointed out in the elaims.

The invention is fully elucidated in the
drawings, wherein— |

I‘lﬂ'me 1 exhibits a front e]evetlon of so
mueh of a straight rib knitting machine asis
essential to show the connections of my im-
provements therewith. TFig. 2 shows a plan

of the parts lying in the plane of or immedi-

ately beneath the horizontal needles. Fig. 3
shows an end elevation of the invention, the
standard on the right hand end of the frame
being removed. Fig. 4 is an end view of cer-

tain parts of the invention as seen at the left

hand end of the machine, a’ portion of the
frame and the driving pulleys being removed

to exposethe parts 1mmedlate1y behmd them.
Fig. 51s a detail of the epphancee for rock- |

ing the feeler bar. Fig. 618 a view of the
same parts in a diffe’rent position.
liibits the details for adjusting the bearin as of
the pipe which carries the feeler bar. Fig.3
shows the bracket attached to the vertical
needle slide which carries a spring for actu-
ating the shifting slide within the pipe. Kig.

- 9 is a perspective view of the feeler bar de-

tached from the machine. Fig. 10 isa detail
showing the relations of the feeler bar, lock-
ing dog and the pipe which carries the shifter
Fig.11lisalongitudinal section through
a part of the shifter slide pipe showing its
relation with the locking dog. Fig:12 is a

“transverse section throuu'h the shifter slide
pipe taken through the slot in which the lock-
- ing dog plays.

{ propriate impulse to stop the machine.

Hig. 7ex- |

l

In many Straight knitting machinesin pres-
ent use adevice hasbeen employed for detect-
ing snarls of yarn which haveloaded upon the
needles consisting of some sort of a point

one set of the needles, and so constructed and
adjusted in connection with other parts that

whenever the said device became entangled

55
‘hook orother detective device which has been |

adapted totravel in unison with the yarn car-
rier to and fro in front of and transversely to

60.

with such a snarl on the needles it would

move, turn or revolve in such a way as to
communicate to the stopping devices the ap-
Such
devices possess objectionable featuresin that
some of them will act to stop the machine
ounly when the yarn carrier is moving in the
proper direction to do so. 1In other casesthe
mechanism necessary to actuate them effect-
ively occupies much space in front of the knit-
ting machmery and is very muchin the way.
And in all of them their complexity renders
them liable to get out of order.

This invention has for its object to obwdte.

75

all these defects and objections and at the .

same time to provide a detective apparatus
for discovering accumulations of yarn on the
needles which shall be certain and prompt in
its action, reliable in bringing the machine to
a sudden stop without recoil, capable of be-

ing wholly withdrawn from the front of the
| needles whenever it becomes desirable to get

at either the needles or the sinkers for re-
pairs or for any other purpose, is simple in
construction and easily kept in repair. |
This invention relates to devices for de-
teeting snarls or bunches of yarn which have

accumulated on the needles and fo connec-

tions therewith for bringing the stop motion
intoaction. - The stop motion itself constitutes
the subject matter of the pending application
of eorge K. Parker and myself Serial No.
477,279, and in that application is fully de-
scribed. Only a brief description of it will

here be given, sufficient-to exhibit the rela-

tion between the two branches of the inven-
tion. |

Referring 'ro the drawings the uprights of

the frame of a kmttmﬂ' meehme are shown
at 1, 1, and the crosshead at 2. The driving
eha,ft 18 seen at 24,and 25 and 20 are the loose
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and fight pulleys respectively by which the ]

machine 18 driven. This shaft also carries
a sheave pulley 23 which drives a counter

shaft 8 at the top of the frame, and also a
“pinion gear 39 from which through the inter-

mediate gear 40 motion is 111-1pm*tt,c1 to all the

other pa,rts of the machine.
attached to the front girt of the machine, to
an arm of which the journal stud 38 is bolted
and on this stud are pivoted the cam clutch
composed of a rotating non-sliding member
34 with which the ratchet 33 i1s connected,
and the sliding rotating member 35 which
carries the spur gear 36 which is driven by
the intermediate gear 40. The adjacent ends
of the hubs of these two members are fitted

to each other in the shape of two spiral cam

faces which are the actual driving faces of
the clutch. Their inclines are so set that
when the motion of the driven one is checled
the driver by the action of one cam face upon
the other will ride over it thereby causing
the driven member or the driver as the case
may be, to slide along on the stud or shaft as
the case may be until stich sliding movement
through the proper ageuncies is made effective
to fstap the machine. Normal contact be-
tween the cam faces is maintained by the
spring 37. The Dbelt shifting fingers 41 are
connected with the lever 44 w hleh 18 pivoted
to some. part of the frame and has an arm 46
projecting from it which carries the brake
pad 47 and also an arm 60 Fig. 4, fwamat
which the. elutch member 35 or the gear 3
whiclh is an appurtenanceé of the cluteh mem-
ber, impinges. Thus when the clutch mem-
ber 35 is forced to the left it not only brings
pad 47 to bear against the pulley 26 but also
throws the belt Sh1fter over to theleft by the
impaect of the gear 36 against arm 60.
action of all this stopping apparatus is fully
described in the aforesaid pending applica-
tion.

In the machinesin general use a small hori-
zontal bar is provided in- front of the front
needle bar to support the points of the nee-
dles of the back needle bar when they are
thrown out to receive the lay of the feed
thread. 7This supporting bar is necessary to
resist the downward thrust of the sinkers un-
der the action of the slur cock in sinking the
varn between the needles. In the present
machine this bar has been superseded by a
small rod or shaft G IFig. 9, which is equipped
with a series of pointed spurs or wires g ¢,
which I term *“feelers.” These have their
points made quite sharpand are slightly bent
down as shown so0 as to give them something
of the character of a hook. The rod I have
termed a “feeler bar.” At one end it is pro-
vided with an arm ¢° for the attachment of
the retractile spring ¢* Big. 10, and at the
other end with an arm ¢’ by which the rod
is oscillated. This feeler bar 1s carried in
bearings provided thereforin arms D, D’ and
E which are mounted on a pipe C. When in

working position in front of the needles the | fm: 1t 1n each end of the pipe.

A bracket 54 ig

The

~points of the feelers is adjusted.

feeler bar has a rocking motion from the po-
sition of the feelers as seen in Fig. 6 to that
shown in Fig. 5 and back again. 'T'his osecil-

lation of the bar is eifected by the to and {ro

movement of the back needle bar Q’, which
is carried by two horizontal slides N’ N”. T

the left hand of these slides a bracket n' is

attached, I'igs. 1 and 2, which carries a push
finger 2 which, as the slide N’ plays back and
fm*th works ‘“1?*&11181: the under side cf the
arm g” of the feeler bar. In {hiswaya rock-
g motion is communicated to the feeler bar
and the feeler points are caused to alternately
rise and fall; at their up-stroke the points
rise to a plane fully opposite or a little above
the upper stiteh on the front needles; and as
closely to the stiteh as possibleand not cateh
into it. If any snarls, bunches or other ob-
structions have aceumulated in the needles
in front of the feelers or any of them, on the
up-stroke the bent down points of the feelers
will ride over such obstruction without en-
gaging it, but on the down stroke, which is
eff@eted 0111y by the retractile force of spring
¢*, the hooking point of the feeler engages
with the snarland rests there, and this arrest
of its downward motion effects the stoppage
of the machine in the manner and by the
means hereinafter explamed The limit of

the upstroke of the feelers is regulated by the
position of the push finger n whiel may be
adjusted by means of the elongated slot in
the bracket n’ seen in Figs. 5 and 6 and the
set serew which passes thl‘()ll”‘]l the push fin-
oer and this slot. The down throw of feelers
is determined by the arm ¢’ Ifig. 10 striking
a pin e which projects from the side of the
bracket arm E, Fig. 1. Astheaccumulation
of yarn on the needlﬁs 18 seldom confined to a
single needle only a limited number of these
feelers are provided; one for every fourth or
fifth needle is sufticient.

T'wo supporting brackets A A are attached
to the upright side pieces of the knitting
frame each of which carries an ad]ustable
bearing for a pipe C. The position of this
bearing may be adjusted by means of the ad-
justing screw a’ toward and from the front
needle barand is secured to the bracket A by
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a bolt, which passes through an elongated slot

in the bearing stand. The pipe C which is

carried in the bearings has an adjusting arin -

V at the right hand end rigidly attached to

it in the Guter end of which is an adjusting

set serew O’ the point of which abuts on ledge
¢ of the bracket A. DBy turning this screw
one way or the other the E‘IGV(LthI] of the
The bear-
ings in which the pipe rests are open at the

top so that the pipe with all its attachments

can be lifted bodily out of its position and re-
moved forany desired purpose. When 80 re-
moved the way is clear for access to the nee-

{20
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dles and the sinkers for repairs or otherwise.

The pipe C carries within it the sliding

shifting bar II which slides in bearings fitted
This Shlftlll“‘ |




- 521,277

bar H carrieé a grooved button K at the left
end which takes in a projecting tongue 13 at
the lower end of the check slide I.. This

ply the hubof 34 with fingers analogous tothe
fingers.m of the spider M to accomplish the
same result. Whenever the dog F blocks

O
check slide L has a slot I’ by which it is hung | the slide H and the slide O, to “which the 7
5 on the pin I’ so that it can both vibrate and bracket X is attached, rises, the lip w of

- slide upwardly. It hasa notch ! on oneedge | spring W slides over the end of slide H, the
with which the lifting arm N, a pmJectlon spring yielding for that purpose. If the slide
from the frontneedle arm slide O co-operates | H 1s not blocked the action of the lip w is to y5
to lift the slide L. 'The purpose of lifting the | crowd the slide H back so as to throw the

10 check slide is to throw its top end into the | notch I of the check slide I, away fmm the
path of revolution of the fingers on the spi- | path of the lifting arm N. .
der M, by which means revolution of the shaft | The blocking don‘ F 1s pivoted to the mid-

8 and cam cluteh 20 is arrested. The oscil- | dle arm E on “the pipe C as seen in Figs. 3 80
lation of the check slide L on its pivot [’/ is | and 10 and the end toward the needles lies

15 effected by a reciprocating movement of the | in the path of one of the feelers or in the
shifting slide H. This reciprocation is ef- | path of an arm attached to the feeler bar for
fected by the alternate action of the two | that purpose so that when the feeler bar is
springs J and W. SpringJ igsattached atone | rocked the descent of the feeler in contact 8g
end to the eye i connected with the slide H, | with the end of the dog will depress that end =

20 and the other end is attached to the eye d’ | of the dog and raise its opposite end out of
connected with the pipe. The retraction of | the slot ¢’ and out of the path of travel of .
this spring draws the slide H within the pipe | the pin ¢’" on the slide H. This rise and fall

- toward the spring W, the effect of whichisto | of the blocking dog F ocecurs at each stroke go
swing the shoulder notch / of the check slide | of the back needle bar and is only inter-

25 Loverthetopofthelifting arm N of the needle | rupted when some one of the feelers becomes

| bar slide O, the effect of whleh would be if the | engaged with a snarl of varn on the needles
parts were left in that position while theslide | and the oscillation of the feeler bar thus is
O was being elevated that the arm N would | arrested. 05
1ift the check slide and thus stop rotation of | If for any reason it becomes necessary to

3o shaft 3,thereby setting the stop motion inop- | have access to the needles, sinkers or any
era,tion. The return stroke of the shifting | other part of the machine behind the feeler
slide is effected by means of the spring W at | bar the pipe C can be rolled in its bearifigs
the right hand end of the slide H which is | to the front when it will hang down in the 100
attached to a bracket X connected with the | position shown in dotted lmes in Fig. 3.

35 frontneedlebarslideOinitsrearandrisesand | And if necessary the pipe with all its attach-
falls with that slide. Thespring W isa mod- | ments may be lifted bodily out of its bear-
erately stiff one and has aninclined lip at its | ings and be set aside, thus leaving the whole
top 2 which serves to throw the slide H back needle front exposed to view and access for rog
{0 its normal position when the slide O rises | alterations, repairs or inspection. This is a

40 by its impact with the end of such slide H. | feature of wrea.t value and greatly facilitates
Spring W 1s attached to its bracket by an ad- | cleaning, mspeetm and repairing any of the
justing bolt w’ and an elongated slot in the parts |

spring w. At some pointin the length of the The time and order of the suecesswe move- II0
- slide H. I8 a pin ¢’” Fig. 11, which moves in a | ments of the various parts are as follows:—

45 slot ¢’ in the pipe C and the length of this slot | Assuming the knitting to be progressing nor-
limits the length of the stroke of the slide H. | mally and the yarn carrier to be in the mid- .
The middle arm HEislocated on the pipe so that | dle of its stroke the back needle bar will
its hub covers this slot as seen in I'ig. 12, and | then be thrown forward with itsneedles rest- 115
the hub has a longitudinal groove in il:s-inside ing on the feeler bar. The push finger being |

- so to provide for the motion of the pin ¢’/ of the out of wntact with arm ¢’/ the 1etraet10n of
slide H. This hub is also transversely slotted | spring g* will hold the feeler points down,
as at ¢’’ to permit the blocking dog I to drop | one of which will act on the dog F and hold
intoitacrossthe pathof the pinc'asitrecipro- | it above the slot ¢’” out of the way of pin ¢’/ 120
cates to and fro.. When the pin ¢’"is thrown | The front needle bar being up at this stage,

55 tothe right of slot ¢’” and thedog Fis dropped | spring W holds shifting slide H to the left
into the slot ¢’’ it prevents the slide H from | thus keeping shoulder  out of the way of lift-
making its stroke to the left and by means | ing arm N. Next, the varn carrier having
of the grooved button K holds the slide or made its tmverse of the needles, the back 125

- check: lever L with its shoulder I over the | needle bar begins its retreat by which move- .

6o lifting arm N of the back needle bar slide so | ment 1t brings the push finger against the

"~ that at its next npward stroke slide L will be | arm g”’, thereby raising the feelor pomts and
lifted to a point where its upper end will | allowing the dog F to fall toward or into the

block further revolution of the spider M and | notch ¢”’. Concurrent with this movement t3o
shaft 8. And here it may be parenthetically | the Tront needle bar commences its descent

65 remarked that the slide L. may be arranged | whereby spring W is dropped so that its lip
to co-operate with either cam cluteh 20 or 34 | moves down out of the way of the right hand

in the latter case it is only necessary to sup-

| end of the shifting sllde H leavmﬂ‘ the re-




tractile spring J to act to draw the slide  to

- the right thus setting the noteh [ of check

IO

slide L over the lifting arm N. At the finish
of the down stroke of the front needle bar
the dog will have dropped behind the pin ¢’

or on the left side of it so that except it be

lifted out of that position before the back
stroke of the slide 11 commences it would be
locked in that position. DBut now the back

needle bar commences its advance-stroke and
in doing so the push finger retreats and lets

the feeler bar rock down 1nt01tsﬁrst position
which movement lifts the dog If out of its
locking position and thus the obstacle to the

back stroke of the shifting slide ILis removed,

succeeding which the front needle bar com-
mences its ascent bringing lip wof spring W
against the end of the shifting slide Il and

- sliding it to the left the button I at itsother

20

end swings the check slide 1. aside out of
‘reach of eng

agement by the lifting arm N of
the needle bar slide N thus restoring all the
parts to their first position ready for the next

- stroke of the yarn carrier.
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The operation of the parts to stop the ma-
chine is as follows: Assuming the knitting to
be progressing as above described, a bunch
of yarn begins to load up one or more of the
front needles.
that any of its loops, or protruding threads
come in the way of one of the feeler points,
suel point on its down stroke catches into it
and is held up or suspended by it thus fail-
ing to lift the dog I out of its locking posi-

tion on the left of pin ¢’” of the shifting slide
T. This being the case when the front nee-

dle bar commences its next ascent the spring
W fails to push the slide kI back so as to
throw the check slide L out of the way of the
lifting arm N of the slide N/, and the spring
W vields to the end of slide H and is by it
pushed aside. Thus the notch [ of the slide
L being left in the path of the lifting arm N

when the front needle bar finishes ltb ascent

the arm N engaging the shoulder/ raises the
check slide L to a point where its top enters
the path of the fingess m m of the spider M.
Thus obstructed the revolution of shaft 8 and
of clutch member 20 isstopped, and so stopped
the continued revolution of its fellow mem-
ber 19 causes the same to be forced toward
the spider M, carrying pulley 18 driven by
belt 17 with it and the tappet 31 of the lever
30 following the side of the pulley with which
it maintains contact by reason of the weight
of the drop rod 32 which hangs from theother

~end of it, causes rod 32 to be dropped so that

the clawker 51 which rests on the nut at the

- lower end of the rod, falls, and tooth 52 en-

00

gaging one of the teeth of the ratchet 33 stops
it and the clutch member 34 as well. DBeing
so stopped its fellow member 35 driven by

gear 36 of which it 1s a part, 1s forced along

on its axis to the left and by its connections
shifting the belt from the driving to the loose
pulley, “but also forcing the brake pad 47

against the brake flange 37 of the driving pnl-

r |

When it reaches a condition |

| tially

521,277

ley brings it to a sudden stop, leaving the two

squared faces of the cluteh members standing

end to end, thus locking the brake.

I therefore claim as my invention, and de-
sire to secure by Letters Patent, the follow-
ing:

1. A feeler point arranged in front of the
needles of astraight knitting machine, adapt-
ed to 1eclpmcate in & vmtlca,l direction op-
posite the stitches formed on said needles,
means for reciprocating the same, a belt shlp-
ping device, and mechanism between said
feeler point and the belt shipping device in
virtue of which the latter is caused to be op-
erated, substantially in the manner desecribed

and for the purposes set forth.

2. A series of feeler points arranged on a
support in front of the needles of a stlalght
knitting machine, and adapted fo reciprocate
in a vertical direction opposite the stitches

formed on said needles, a support on which

sald points are borne, means to reciprocate
said support, a belt shipping device, and
mechanism between sald feeler points and
the belt shipping device in virtue of which
the latter is caused to be operated, substan-
in the manner described and for the
purposes specified.

3. The combination with the needles of a
straight knitting machine, of the described
feeler points and means connected therewith

substantially as shown, for imparting to them-

a vertically 1ecmmcat01 y mevement subsla,n-
tially as specified.

4. The combination wr.th the needles of the
described feeler points, mounted on an oseil-
lating bar and means connected with said
bar for oscillating the same, substantially as
specified,

5. The feeler bar mounted in bearings car-
ried on a movable support which is ﬂdapted
by its movement to shift the feeler bar en-
tirely out of and away from its working posi-
tion in front of the needles 80 as to permit

free access to the needlessubstantially in the

manner and for the purposes specified.
6. Thecombination of thehorizontal needle
bar carrying the push-finger, with the feeler

70
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bar and arm against which the push-finger

acts substantially as specified. -

7. The feeler points and support upon
which they are borne, in combination with a
frame upon which said feeler bar is mounted,
and provisions in virtue of which said frame

is adapted to withdraw said feeler bar and

points from their working position in front
of the needles to render said needles and ad-
jacent parts of the machine more accessible,
substantially as and for the purposes speci-

| fied.

8. The combination of the shifting slide
with the feeler points, means substantially as
shown, for imparting vertical movement to
said points in front of the needles, and a de-
vice interposed between the points and the

shifting slide which is actuated by the alter-

nate rise and fall of the points for locking

120
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and unlocking said slide, substantla,lly as the shifting slide H and the belt shifter for
specified. actuating the same, substantially as specified. ic

9. The combination with the c3h1ftmcr' shde - Inwitness whereof I have hereto subseribed
H provided with the locking pin ¢/, the lock- my name thlS 13th day of June, A. D. 1395.

5 ing dog K, the supporting arm E, the feeler | ELI TIFFANY
bar and means for operating it, and the spring | In presence of— |
J, with the front needle bar, spring W, the FRANKLIN SCOTT,

belt shifter and means 1nterposed between A, H. WINSLOW.
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