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To all whom & muauy concerw: -

Be it known that we, EVERETT S. WOOD
and JonAs NORTHROP, citizens of the United
States, and residents of Hopedale, county ot

s Worcester, State of Massachusetts, have 1n-
vented an Improvement in Filling-Exhaus-
tion-Indicating Mechanism for Looms, of
which the following description, in connection
with the accompanying drawings, 1s a°speci-

1o fication, like letters on the drawings repre-

senting like parts.

In order to positively control and etlect a
change in the operation of a loom when the
filling in the running-shuttle has become sub-

r; stantially exhausted or woven off to a prede-

terminec{ extent, various instrumentalities or

‘mechanisms have been devised and put into
practical operation.

The change in the operation of the loom -

20 may be the automatic stoppage  thereof to
enable manual replenishment of filling to be
made, or it may be the actuation of mechan-

ism to automatically effect replenishment of

the running filling without stopping the
25 loom. - L
~ Automatic filling replenishment may be
effected by mechanism of the ‘*Northrop”

type, as disclosed in United States Patent

No. 529,940 and other patents, wherein a

30 fresh supply of filling is inserted automatic-
ally in the running shuttle of the automatic-
ally self-threading class without stopping the
Joont. Such looms are in extensive use, and

we have herein illustrated one practical em-

bodiment of our invention in connection
with a loom of the Northrop type above re-
ferred to. |

35

Our present invention has for its object ;

the production of novel and efficient mechan-
ism to control and effect a desired change 1n
the operation of the loom when the running
filling is substantially exhausted or woven
off to a predetermined extent, and, broadly
considered, our invention comprehendspurely
mechanical control of the loom in contradis-
tinction to electric or electromechanical
control. o
In the present embodiment of our inven-
~tion the filling-exhaustion-indicating mech-
so anism comprehends a mechanical feeler de-
- vice governed and ‘operated solely by or
through means within the shuttle, the effect-

40
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in relation to the fillin

duplicates thereof.

ive action of such device occurring when the
running filling is exhausted to the predeter-
mined extent, taking place without contact
between the filling in the shuttle and any part

of the feeler device.

The feeler device comprehends two mov-

able members, one of which intermiftingly

impinges upon and is moved by meaps with-

in the shuttle until the running filling is sub- .
stantially exhausted, the second member,

up to that time inactive or passive, there-
upon impinging upon other means within the
shuttle and by such impingement becoming
active and effecting the actuation of the

Toom-controlling mechanism.

An ‘‘actuator,” as it has been termed
hereinafter, is mounted on one of said mem-
bers and controlled by the other member,
the actuator being positioned moperaiively

by the latter until the predetermined filling
exhaustion is attained, whereupon the mem-

ber becoming active operates while the actu-
ator 1s operatively positioned and the de-
sired chanee in the operation of the loom is
effected. ' o

As will appear hereinafter, there 1s no

pressure upon the filling in the shuttle at the
instant one of the members of the feeler de-

..?0
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vice changes from passive to active condition -

and at such instant. the formerly - active
member becomes passive or inert or ‘‘dead”’

In making the bobbin or hlling-carrier the
finishing or final cut is made with a forming-
tool of hardened steel and made with great

accuracy possible in tool-making, so that for

1 a given forming-tool a constant radial dis-

tance or difference in diameter 1s insured be-
tween the barre] or step of the filling-carrier

and its head—that 1s, the external diam-

eters of the head and barrel will differ by ex-
actly the same amount I any number of
bobbins finished by the same forming-tool or
Consequently 1t 1s as
accurate to ‘‘feel’”’ between the yarn or filling

on the filling-carrier and the head thereof as

between the filling and the part of the car-
rier 'on which the filling is actually: wound.
This we utilize in the preferred embodiment
of our present invention, as will appear
hereinafter.” There 1is great advantage,
moreover, 1n employing a {feeler device

9o

95

100



ﬁ .
wherein the actuating or active

especially in such a feeler device which ef-
fects-a change in the operation of the loorr.:
immediately upon contact with some mesans
within the shuttle, such as the filling-carrier

. ——

- Qr something pertaining thereto. =

The construction and operation of -our

_' present apparatus is such that premature

10

L5

20

‘action 1s impossible, and a much desired re-
- sult is attained—viz., a feeler

1ngsolely on thefilling-carrier or meanswithin
the shuttle—and at the sanie time the struc-
ture is exceedingly simple and certain in-its
opgraton. .o .o

In our invention no -adjustment IS re-
quired, for the relative position between the
impinging faces of the members of the feeler
device is 1n the first Instance made and adapt-

ed to the particular form of filling-carrier to.

. be used. - Furthermore, it matters not what

- 3©

- Aswill appeaf hereinafter, the relative for-'-'-m
- ward position of the shuttle in the shuttle- _
box.and the position of the lay at the end of

shuttle is used, whether it'be a little larger or
a little smaller or whether the shuttle is new

or nearly worn out. -

its forward beat have no effect upon the a.c-
tion and accuracy of operation of the feeler-
device. In other words, the delicacy and

accuracy ot operation of the feeler.device in

our present invention is determined in. its |

making, and in the making of the tool which -

~ Is used to shape or form the filling-carrier, in

35
. obtainable. The adjustment of the feeler |

~skilled mill operatives and
‘hands of skilled mechanics. -
47

both of which cases great accuracy is easily

device is thus taken out of the hands of'un--
placed in the

The various novel features of construc-
tion, arrangement, and  operation of our

| Invention will be fully described in the sub-

- Joined specification and

50
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- controller for the.transmitter. - Fig. 4 isan

60
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loom being illustrated.

© catlc particularly pointsd
out In the following claims. - |

Figure 1 is a top plan view of a f)oﬁ;ioﬁof*l

the left-hand side of a loom with one embodi-.

~ment of our invention applied thereto, the |
~-running shufttle . being- shown

__ eln i position
1o codperate with the filling- exhaustion
indieating or controlling mechanism on the
torward beat of the lay. Fig. 2 is a left-hand.
side elevation of the mechanism shown In
Fig. 1, a-portion of automatic fillmg-replen-
ishing mechanism at the opposite sids of the
_ ~ Kig. 3 is a detail on
the line 3 3, Fig. 1, looking toward the left,
showing the feeler device and the, locking-

enlarged detail in plan showing the manner®

in which the feeler device cooperates :with the |
- hlling-carrier in the shuttle, the filling-carrier

being. of a special construction. : Fig. 5.is g
view of the head end of the filling-carrier
proper and the skewer on which it is mount-

848,249

hlling-carrier. _Fig. .7 is alike view, but
iHlustrating the manner in which our inven-

~which hold the filling

- Fig..8 1s-a much-enlarged longitudinal sec-

device depend-

-{ at times codperate with _ _
such as the weft-hammer W, Fig. 1, may be go
and are all of well - known construction and

-parts; -due to filling-induced “movement of
the feelef -member-' | - _

| . The filling-feeder ¥, Fig. 2, to-contain the

J' to transtfer the filling-carriers or bobbins

| ‘one by one to the automatic ally self-threading
 shuttle S, the controlling rock-shaft d’ to ef- -

fect replenishment. of filling in' the running
shaft and having pivetally connected with’it

a rearwardly-extended lateh ¢, adapted. to
a vibrating actuator,

operation in the Northrop type of loom. |
~ When the rear end. of the latch is moved

latter pushes the latch forward and through
arm d* turns the roek-shaft d’ in the direction

of arrow 200, Fig. 2, to effect the operation

‘connections " constitute lo
-means which herein govern the time of oper-

Ing mechanism, but only. when the Tunning

filling besomes exhausted toapredetermined

extent.’ so. that premature filling replenish-

certain.and

exhaustion is attained. = = -
As 18 usual in apparatus: of this general

register with the opening 1% in the front wall
2 ot the feeling or indicating shuttle-box 3,
- The shuttle is shown ashaving Spring-jaws

pound carrier comprising a skewer 5, having
rings on its butt 6, and a bobbin having a bar-

the ,
catches 9; the jaws 4 engaging the Tings on
the butt 6. It isto be understood, however,
that this compeund filling-carrier is not of

per se, and so far as concerns its behavior in

ed when in the shuttle. Fig. 6 is-aview

tion can be arranged to operate i connec-

shuttle, the upturned armd?, fast on said rock-

ation of the replenishing mechanism. The-
| actuation of such controlling means is effe ct- .
ed by or through filling-exhaustion-indicat-

character, tho shuttle has a side opening 1 to

rel 7 and a head & and adapted to slip onto
skewer and be held in position by suitable

A part or | similar {o Fig. 4, showing a different form of -
member never corttacts with the filling, and |

70

-carrier- 1n -position. .

tion on theline 8 8, Fig. 1, taken through the
center of the feeler member proper of the -

feeler device, the parts being in normal POSi- -
‘tion. Mig. 9-is'a 'like view, but showing-the
|.relative change in the position of the several

8o
reserve supplies of filling and the transferrer

‘into position to be engaged by the head.of the -
-wett-hammer; the forward movement of .the

95

Lﬁﬁfi‘ihﬁf-l‘éplénishing'mechani'&m._ Herein the
actuator, latch, rock-shaft, and: intervening i
“loom -- controlling:

1007

105

ment cannot take place, while the action is
positive when the predetermined

110

118

4 10 engage and support the filling-carrier,
aniin Figs: 1, 4; and 5 we have shown a com-

125

1tself novel, nor dowe make any claim thereto

the shuttle or when transferred thereto or
' ejected therefrom it differs in no way from

130
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the ordiﬁary_one-piece bobbin or filling-car-

rier. _ _
The barrel 7 and head 8 are accurately

formed by a tool of the precise shape re-

quired, so that the difference in clameter be-
tween sail parts is a constant quantity, and
we avail ourselves of this fact in that em-
boZiment of our invention.wherein the feel-

" ing action is between the yarn or filling and

IO

the head, as will appear. - |

The holiing-plate 10 for the shipper 5* has
atits outer end avertically-azjustable bracket
11, on which is secured ¢
inclined at such an angle that the feeler
moves in a path closely coineiient with the
path of ‘the lay A?, substantially as in our

- prior patent, No. 789,472, dated May 9, 1905,

20

and as shown in Fig. 2. Said stani 1s con-
veniently made in two parts bolted together

and chambered out at 12%, Figs. 8 and 9, to

receive a transverse and rectangular enlarge-

‘ment 13 on one member, termed the “car-

rier,” of the feeler device forming a part of

- the exhaustion-indicating mechanism.

The carrier is made as a flat elongated
metal plate 14, extending. rearwardly from
the enlargement or cross-head 13, a prefer-
ably cylindrical shank 15 extenaing forward

from the latter and freely sliding through an

30

opening in the front end of the stand 12.
The cross-head slides in the chamber 12"

and is guided therein, a spring 15%, coiled

around the shank between the front end of

the stand and the cross-head, acting to pro-

35
. 40
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‘the carrier, which latter is long

ject or move the carrier rearward to the posi-
tion shown in Figs. 1, 4, 8, and 9,
of the stand limiting such movement.

The body portion 14 of
within a suitable opening 1
the stand, and the rear end

the rear end of

of the carrier is

laterally enlarged to form a head 16, having

o transverse impinging face or enge 17. |

Upturned parallel ears 18 are formed on
| itucinally cut
out at 19 from the cross-head to the ears,

leavine a transverse bar 20 between their

bases:?a_,nﬁ beyond the bar the carrier 1s cut
out or apertured at 21. the head being longi-

tudinally recessed at 22 to form a seat for

ond in which slides the feeler member, to be
described. '

" An actuatoris mounted on the carrier, and

it is herein shown as an elongated arm 23,
 fulerumed between the ears 18 oh a pin 24,

55
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the fulerum, the actuator extending forward
above the carrier and projectmg_:a,bojve the
top of the stand 12, as shown clearly in Figs.

8 and 9.

The third member of the feeler device and

.

what may be termed the ‘feeler proper,”’ 18
mountel on the carr'er and -has & limited

 movement relative thereto. and . by er
through

such movement controls the actua-

tor 23.  Herein the feeler 1s shown as an

a stand 12, preferably

the carrier slides

the rear end |

and having a short lug 25 depending below |

| full extent of its movemen

3

élongated -~ bar 26, having & '_Som'ew.hat
broa.er head 27, which fits slidably in the
sedt 22 of the carrier-head and rests upon the

| bottom thereof, the boay 1 ortion of the feeler:

being disposed within the slot 19 and at 1ts
forward end resting on guide r.bs or lecges
98. (Shown in dotted lLnes, Fig. 4.) 'lhe

feeler is also slidably supported on the cross-

bar 20, Figs. 8 and 9, and is sLghtly recessed
for the purpose. © S
" The feeler-head 27 has an imping ng face or
edge 29 and a transverse recess 30 in us un-
der side to receive the portion of the carr.er-
head 16 beyond the opening or apgerture 21,
the fore-and-aft width of the recess 30 being
such that a slight longitudinal movement of
the feeler can be eflected with relation to the
CATT.eT. o - o

A light spring 31, seated in a socket 32 1n
the carrier cross-head 13, bears -aganst a
shoulcer 33 on the front end of-the feeler, the
strength of-the spring being sufficient merely
to project the feeler when unopposec nto
the position shown in Figs. 4 and 8. |

A positive cohnection is provided between
the feeler and the actuator 23 by introducing
the lower end of the lug 25 between trans-
verse abutments or shoulders 34 on the body
or shank of the feeler. -

Owing to thegreat difference in lever-arms,

comparing the lug 25 and the actuator 23,

the slight forward movement of the feeler on
the carrier is sufficiént to elevate the tip of

70

75
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95

the actuator a considerable distance above

the top of the stand 12,
By properly shaping the adjacent faces of
the Iug 25 and the rearmost shoulder 34 said
faces come into parallel contact when the ac-

as shown in Fig. 9. -

' tuator is elevated, Fig. 9, or in inoperative

position, thereby preventing sald actuator
from being unduly elevated and acting as 2
limiting-stop for the said actuator when 1t 1s
moved 1nto inoperative position. |

“When the lay beats up and t
boxed in the shuttle-box 3, the feeler will en-

ter the shuttle and its face 29 will impinge

upon the filling, and. the feeler w.ll thereby
first be moved forward upon and relative to
the carrier for the sl’ght distance rermitted

by the clearance of the recess 30 1n. the feeler-
head. Then the continued forward move-

ment of the lay will: move both feeler and.

10O

105.

the shuttle is

TIO

T15

carrier forward 1 unison against the aetiono! .

spring 15", |

The nitial filling induced and relative

120

movement of the feeler acts through lug 25
to position inoperatively the actuator 23 by

swinging the latter into the position shown

in Fig. 9, and consequently when the carr_er

begins to move forward with the feeler the
actuator is inoperative and so rerma.ns dur-
ing that forward stroke. On the refurn

stroke as the lay swings back the spring 157
returns or projects the carrier rearward to the

125

{, Fig. 8, and as the 130
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20

30

the
spring 31 will overcome any possible tendency

&k

the feeler the weight of the actuator and the

stress of the I: frht spr:ng 31 operates to reset

thetfeeler in impingmg . '-u.tl()ll anc toreturn
actuator to operative position. - The

of the relatively movableparts to stick, and
by its use the actuator can be so made as to
be in very nearly stable equ-li Hibrium per se,
if des'red.

Each filling-induced movement of the
feeler will first inoperatively position the ac-

 tuator, as described, and then the feeler and

carrier will move GUtW&I‘d in unison, the
feeler thus intermittingly impinging on and
being moved by means within the shuttle,
such means herein being the filling ; but mani-
festly the amplitude of filling-induced move-
ment of feeler and carrier will gradually de-
crease as the filling diminishes and the dis-
tance between the barrel of the filling-car-
rier and the surface of the filling decreases.

This gradual and intermittent diminution in

the amphtude of the stroke of the carrier and
feeler (moving In unison) proceeds until the
filling in the shattle is substantially exhaust-
ed or e:ahausted to a predeterm111ed extent.
Referring to Fig. 4, it will be seen that
there 1s Substa;ntladlh" the same relative dis-

tance between the impinging faces 29 and 17

- of the feeler and the carrier when the said

members are normal as between the sur-

faces of the barrel and head 7 and 8 of the

35

4.0

bobbin in the shuttle and that the face 29 of
the feeler extends by that amount beyond
the face 17 of the feeler-carrier. The smaller
part of the filling-carrier is opposits the more
extended part of the feeler device or barrel
opposite feeler, while the larger part of the
filling-carrier is opposite the less extended
part——vu the Impinging face 17 of the

- feeler devwe

45

As previocusly pointed out, the construc
tion of both ﬁl]mg carrier and feeler de*-,rlce
can be made with the required degree of ac-
curacy in the first instance, so that no ad-
justment 1s left to the unskilled handling of

- the loom operator in the miil.

50

55
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We have herein embodied our invention in

such a structure that as the amphitude of fill- |

ing-induced movement of the feeler member
ar adua]lv decreasss the distance hetween the
impinging face 17 of the feeler-carrier .and
some means within the shuttle gradually de-
creases, 5o that when the desired or prede-
termined filling exhaustion is reached such

face 17 will impinge upon the means within-
~ the shuttle..

In Kigs. 1 and 4 such means 1s
the heﬂ,d & of the ﬁllinﬂ—carriﬁr Or bobbin the
slot 1 1n the Shuttle—wall being

ricr-head 16, with ample clearance:
Ig. 4.) As the face 17 is quite wide; a con-
siderable variation in the position "of the
shuttle in the shuttie-box may occur without

filling recedes from the i 1mpmmnﬂ' face 29 of |

vice.

any pmt of the feeler device.

made lonoﬂ
Gnuug_,h to permit ready entrance of the car-

(See

843,249

causing the part 8 within the shuttle to move

forward out of range of the impinging por-

tion of the feeler—carmer Furthermore, as

the impingement of both feeler and feeler-
carrier is upon separate thlngs both within
the shuttle,and maintaining a certain rela-

tion to each other, it will be manifest that va-
riations in the lay—&troke will have no effect
whatever upon the operation of the feeler de-
At the instant that the diminution 1n
the diameter of the yarn mass permits the

70

75

feeler-head to extend so far into the shuttle .

that there can be no filling-induced move-
ment of the feeler the latter remains dead,
inert, or passive on the carrier, and the a.cti-

| ator will remain quiescent and in its opera-
‘tive position, Kig. 8. The feeler, previously

active and by its action pomtmmng INOPET-

atively the actuator and also maintaining the

carrier passive, now becomes passive, while

the carrier changes from a passive to an ac-

tive condition, for it immediately 1impinges
upon the head 8 of the filling-carrier and 1s
moved forward thereby as the lay completes

1t forward beat, the carrier and actuator

moving forward together as a unit. The
feeler 1s of course moved forward with the
carrier; butthe feeler is absolutaly mert and
non—-contactmn' with the filling remaining on
the barrel of the filling-carrier, the remaining
filling being indicated at 7*, Fig. 4. Such
ﬁlhng remainder may be of any desired quan-
tity; but it is in practice at least sufficient to
extend a couple of times across the lay to in-
sure a complete pick of filling in the cloth af-

30

goO

95
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ter exhaustion indication and before filling

replenishinent, reducing the Waste to the
lowest possﬂole degree.

The change 1n the operation of the loom is
effected by or through the exhaustion-indi-

cating mechanism with absolute promptness

and precision at the proper instant, and at
such instant there is non-contaction between
the filling and the feeler proper, or, indeed,

The operatmn
of the latter 1s dependent solely upon the fill-

105

110

ing-carrier i the structure so far described

or on something closely pertaining to the fill-

ing-carrier and “within the shuttle, as will be

e}xp]mned There can be no premature

change 1n the opemtlon of the loom, how- -
ever, for while there is sufficient filhng wﬂ:hmJ

115

the shuttle to imjart a movement to the

feeler by impingenient thereon such move-
ment will inoperatively position the actua-
tor, so that the loom operation cannot be

chanﬂ*ed until just exactly the desired degree

of filling exhaustion is reached. Until Such
time the feeler is primarily moved by 1m-

pinging on the filling, while a semndarv

movement of the feeler-carrier -ic effected
through said feeler; but when the latter non-

contacts with the hilnm the fecler- (:.3,111{31 18

moved mmediately and prlma,rﬂ},
1\16&118 for causing the forwar ¢ movement

120.

125
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stantially the
in our prior

843,249

of the operatively-positioned actuator to ef- |
fect a change

in the operation of the loom

will be described; but as such means is sub-
same. as shown and described
patent, No. 789,472, of May 9,
1905, it will not require detailed description.
Re’erring to Figs. 1 and 2, the stud 33”,
the transmitter 34 35%, fulerumed thereon

and having its inner end extended beneath -

the latch ¢® to normally sustain it In Inopera-
tive position, the laterally-bent and upright
ear 37, (see Kig. 3,) adjacent a guide 33 on

~the stand 12, the cam-slot 39 in said ear, and

20

erumed on the stud 42,

“controller passes throtgh the cam-slot 39,

the controller for the transmitter may be and
L

are all as in our patent just relerred to, the

as an arm 40, ful-
The free end of the

controller being shown

under the guide 38, and across the top of the

stand 12, the end or foot 43 of the controller

" extending into the operative path of move-

25

30

fected so long as filling-induced movement of

35

40

" When, however, the
. exhaustlon occurs,

45

44 of the controller-foot,

. loom-stopping mechanism constitutes means.

55

ment of the actuator 23, the tip of the latter
being beveled at 45, while the rear edge of

the toot is notehed at 44, Figs. 8 and 9. Nor-

mally the controller is in the low portion of
the cam-slot 39, and if movement or the con-
troller is effected toward the front of the
loom it will act through the cam-slot to de-
press the adjacent end -of the transmitter,
rocking the latter on its fulerum and moving
the lateh d3 into position to be engaged an

moved- by the actuator or weft-hammer W.
No movement of the controller 40 can be ei-

the {eeler inoperatively positions the actua-
tor with its sharpened tip 45 above the foot
43 of the controll%r, and when such tip passes
forward beyond the notched edge 44 of the

foot the actuator cannot by any possibility

codperate with and move the controller.
predetermined filling
the actuator femains op-
eratively positioned; as the feeler-carrier 1m-
ninges upon means within the shuttle, and as

the lay moves the feeler-carrier forward the

tip of the actuator engages the notched edge
moving the con-
troller forward and first unlecking and then
operatively rocking the transmitter. A
spring 46 acts norma ly to hold the controller

i1 the low or rear end of the cam-slot 39, lock-
ing the transmitter i Inoperative position.

Either a filling-replenishing mechanism or a

to control or effect a change in the operation
of the loom, and the filling-exhaustion-indi-

cating mechanism governs the c(?)emtion of

- such controlling means.

6o

Instead of arrang-
ing the feeler device to cooperate with a com-
pound filling support or carrier, such as 1s
lustrated in Figs. 4 and 5, an ordinary one-

piece filling-carrier or bobbin may be used, as

 ghown in Fig. 6, the head of the feeler-carrier

- impinging upon the head or butt 50 of the

65 filling-carrier.

‘The diameter of such head

feeler-carrier to immediately impinge
as shown in Fig. 7, the only

tion of the adjacent jaw.

| that the distance between

by position

.members adapted to be

or butt 50 is greater than that of the step or
barrel 51 by the desired amount, and pre.er-
ably the said butt 1s lengthened beyond the
usual rings, as at 50%, to clear the ends of the
holding-jaws. 4 in the shuttle. The opera-
tion of the feeler device does not difler, how-
ever, from that already described, the filling
impinging on the feeler until substantial fill-
ing exhaustion, and immediately the feeler-
carrier impinges on the butt 50, and the
chance in the operation of the loom Is ei-
focted. We can also arrange the feeler to co-
operate
until predetermined exhaustion and the
on the
holding-jaws 4,
change required

being in making the slot 1 1n
the shuttle-wall long enough

to expose & por-
When this ar-
will be manifest

rangement is employed, 1t
the barrel 52 of
the filling-carrier, Fig. 7, and
of the holding-jaws is the ‘‘critical distance,’’

as it may be termed, and the normal distance

‘between the impinging faces 29 and 17 of the
feeler device must correspond. | |
Whichever arrangement be employed 1t

the outer face

>

70
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with the filling on the filling-carrier

30

QO

w1l be manifest that one member of the

tecler device intermittingly impinges on and.

is moved by means within the
as the filling, until predetermined
haustion, and _
ber of the feeler device impinges On IMEANS
also within the shutter, but other than. the
first-named means or the filling, and there-

shuttle, such
1lling ex-

effected. = ~ o

Tn each of Figs. 4, 6, and 7 the filling 1s sup-
posed to have been exhausted to the predeter-
mined extent, so that the other means within

upon a change in the operation of the loom 18

the shuttle is impinged on by the feeler-car-
rier or member of the feeler device which 1S

not the feeler proper. - |
Having fully described our invention,what

we claim as new, and desire to secure by Let-

ters Patent, 1s—

1. Controlling mechanism for looms, hav-
ing two members adapted to be impinged

upon, an actuator mounted on one member
and operatively connected with the other
member and movable relatively thereto,
means for impinging on one member to there-
inoperatively said actuator, 3)
shuttle, and means within it for impinging cn

| the other member only when substantial ex-

haustion of the filling within,the shuttle per-
mits, to move the actuator while operatively
positioned and thereby cause the actuation

“of the controlling mechanism, neither of said

members contacting with the filling at such

time.

5. In a loom, means to control its opera-

95

immediately the other mem- -
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tion, and a shuttle to contain a supply of fill-

said controlling means including. two
impinged uporn, one

ing,
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of sald meinbers intermittingly 1mpu10'1n0'

upon and being moved by the filling in the .

shuttle until pre edetermined exhaustion there-
of, the second member never contacting with
g the filling, an actuator inoperatively posi-
tioned by each of such movements of said
member, and means within the shuttle to im-
pinge upon the other of said members only

) when through substantial exhaustion the ﬁll— -.

15, 10¢ Talls to move the first-named member, to
thereby move the actuator while oper&twely

positioned and cause the actuatlon of the

. controlling means.

3. In ﬁllmg—exha,ustmn—mdmatmg mech-

s anism for looms, a.yleldingly-sustained feeler
-adapted to be mtermlttmgly impinged upon
and moved by the filling in the shuttle until

~ substantial exhatistion of such filling, an ac-
~ tuatorinoperatively positioned by such feeler

20 movements, and a member never contacting
“with the ﬁllm and adapted to impinge upon
means w1th111 the shuttle only when filling-
induced feeler movement ceases, to thereby
move the actuator whlle oper&twely POSi-

25 tlonéd. |

-4, In ﬁllmg—exhaustlon—mdmatmg mech-
anism for looms, a yieldingly-sustained feeler
adapted to be mtermmtmﬂ‘ly Impinged upon
and moved by the filling in the shutile until

30 substantial exhaustion of such filling, an ac-
tuator inoperatively positioned by such feeler
movements, and a feeler-carrier néver con-

tacting Wlth the filling and maintained pas- |
sive by ﬁllmﬂ"—«mduced movement of the

35 teeler, and adapued upon failure of such
_movement of the feeler, to initially impinge
upon means within the shutile other than
‘the filling and thereby become active to

-move the actuator Whﬂe operatively posi-

40 tioned.

5. In a loom, a shuttle adapted to support

a filling-carrier and having a side opening op-
posite the head thereof, “and filling-replen~-
‘ishing mechanism, combined with means to
45 cortrol the time of operation of said mechan-
“ism, including a feeler to enter the opening in

the shuttle on alternate picks and impinge |

upon and be moved by the filling until prede-
termined exhaustion . thereof, an
50 whieh never contacts with ‘the filling and

which enters the opening and impinges upon

the filling-carrjer to effect the operation of

- the controlling means when, by reason of pre-

 determined ﬁllmg exh&ustmn ﬁlhﬂﬂ'—mduced
55 movement of theé féeler ceases.

6. In a loom, a shuttle to contain a Supply' _
- of filling, means within the shuttle other than

the filling to be impinged upon, filling-replen-
- 1shing mechanism, and means to control the
- 60 .time of its operatlon combined with g recip-
rocating carrier, and a feeler-and an actu-
ator, independently mounted thereon, fill-
ing-induced movement of the feeler rrew

mg cooperation of the actuator and said con-

65 trollmg means, and codveration’ of the car-

t_'_

d a member |
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rier and said means within the shuiztlé, _uﬁtil
predetermined exhaustion of the filling in the

shuttle, the carrier never contactmg with the

ﬁllmg .
' In a loom, a shuttlé to contain a Sup pl Y o7c
of ﬁlhnﬂ' means to effect a change in the op-
eration of the loom, including a r e(}lpI‘OGELtlIlﬂ
carrier never contvacting wuh the filling, a
feeler mounted thereon £0 intermittingl, im-
pinge upon and be moved. by the lelIlﬂ" in the 7g
shuttie uniil predeuel*mmed “exhaustion

thereof;, filling-induced. movement of the
i Teeler eﬁemmv movemens of the car rier, and

IMeans within the shuttle other than the fill-
ing, operative upon failure of the filling.to 8o
im pmﬂ*e upon the teeler, to impinge upon  the -
ca:rier and affect the operation of the loom-

~controlling means independentl; of the feeler.

& In a loom a running shuttle, control-
ling mechanism for the 10uﬁ1 havi inge two 8

'membels adapted to be 1mp1nﬂ‘ed upon, one

supporting the other, an aetuator mounted
on. one member ::md movable relatively
both membe s, means within the shuttle for

| Impinging on one member to move it and go

thereby position inoperatively said actuator,
and other means within the shuttle, for im-
pinging on the other member When exhaus-

{ion of the running filling pelmlts to move

| the actuator while operatively positioned g

and thereby cause the actuation of the con-

trolling mechamsm both members being out

of contact with the filling when the opera-
tively-positioned actumm 1s moved.

9. In a loom, a running shuttle, control- 1co
ling mechanism for the loom h&V’lﬂD‘ two
members adapied to be 1mpmged upon, one

supporting the other, an actuator mounted
on.one member and- ‘movable relatively to
| both members, means within the shuttle for 103

impinging on one member to move it and

thereby position inoperatively said actuator,

and other means within the shuttle for -
plINgIng. on the other member when exhaus-

tion of the running filling permits, to move 11>
the actuator while oper atweh positioned

and thereby cause the actuation of the con-
trolling 111echamsm and means to restore said
members to 1mpinging position, neither

member contacting with the filling when the r1g

operativ ely-;}osrbmned actuator is moved.
10. In a loom, a running shuttle, control-

ling mechenism for the loom, havi ng two
members adapted to be impinged upon, an

actuator, means .
pinﬂ'lrﬂ* 011 oné member to move 1t and there-

by positien inpperatively said actuator, and -

other means within the shuttle, fori 1mwnﬂ*111rr
on the other member 011h, when exauust!on

of the running-filling permits, neither mem- 125

| ber con'tactlm with the ﬁllrnw
to move the actuater while operatively po-

at such time,

siticned and thereby cause the actuation of

the controlling mechanism. ~
11, In ﬁlhng—e\haustmn-—mdma,tmﬂ' meéh- 3

within the shuttle for 1m- 120"
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anism for looms, 1n combination, a feeler de-
vice having two members adapted to be 1m-
pinged upon, an actuator mounted on one,

and controlled by the other of said members,

a running shuttle, means within it for-im-
pinging on one of said members, and thereby

rendering inoperative -the actuator, other

means also within the shuttle for impinging,
when exhaustion of the filling permits, on the
other member to move the actuator while
operatively positioned, ¢ j

controller to lock and also move the same,

movement of the operatively-positioned ac-

27

_30

35

45

puator acting through said controller to un-

lock and move the transmitter. _
" 19. In a loom, a shuttle to contain a sup-
ply of filling, means within the shuttle other
than the filling, and mechanical means to
effect, while out of contact with the filling, &

change in the operation of the looms by en-

cagement with such other means within the
shuttle, the filling in the latter preventing
such engagement until

_t-ermined extent.

13. In a loom, mechanical means 10 effeet
a change in the operaiion thereot, and a shut-
tle to contain a supply of filling, said means
including a member to _
taci with the filling in the shuttle until prede-
termined exhaustion of the filling, and- &
member never contacting with the filling, to

‘engage means ofher than the filling within
the shuttle and cause the actuation of saic
mechanical mesns only: when such engage--

said

ment is permitted by non-engagement of the
first-named member and the filling.

14. In a loom, a shuttle to contain & SUp-
ply of filling, and mechanical means to con-
trol the operation of the loom by engage-
ment with means within the shuttle only
upon predetermined exhaustion of the filling,
said controlling means operating when out ot
contact with ‘i;_%e filling in the S%uttle. .

15. In a loom, a shuttle to contain & sup-
ply of filling, and mechanical filling-ex-
haustion-indicating meansto effect a change

" in the operation of the loom upon ‘indication

50

-85

(5

of a predetermined exhaustion of the run--

i

ning filling, said means jncluding two memn-
hers to respectively impinge upon the filling
and upon means separate therefromi withmn
the shuttle, intermittent impingement of one
member upon the filling preventing impinge-

‘ment of the other member until predeter-

mined exhaustion of the filling, whereupon
the loom-controlling means is caused to op-
erate, neither member contacting with the
filling. o o -

16. In a loom, a

mechanical means to control the operation of;

the loom by engagement with the filling-car-

rier upon predetermined exhaustion of the
filling thereon, the means including & mem-

ber intermittingly acted upon by the filling

__‘

‘mechanical means to control

transmitter, and a

| ing feeler-carrier, and a feeler mounte

exhausted to a prede- | |
‘within the shuttle to 1mpinge on
carrier only when such exhaustion 18 1ndi-

intermittingly con-

‘dicated through the
“feeler, the latter preventing

filing exhaustion and ada

| _ m, shuttle, ':;-a.ﬁlling-éa,r'rier-t
to therein to sustan & supplfr of filing, and
t

prior to its predetermined ‘exhaustion, to

prevent such engagement, sald means being

adapted to operate when such memker
thereof is not contacting with the filling.

" 17. In a loom, a shuttle, a filling-carrier
therein to sustain a supply of filling, and
of the loom, said means including a member
never contacting with the
to engage the fhilling-carrier, and a member
to prevent such engagement
impingement on the filling upon the carrier
until such filling 1s exhausted. to a prede-
termined extent.

18. In a loom,
cate filling exhaustion and adapted there-

upon to effect a change In the operation ol
the loom, said means mncluding a reciprocat-
there-
the feeler

on to indicate filling exhaustion,
and feeler-carrier being out
the filling in the shuttle when substantial ex-
haustion of the filling is indicated; and means

cated. .

19, In a loom,
cate filling exhaustion and adapted there-
upon to effect a change in the operation of
the loom, said means including a yieldingly-
supported, recipr"ocatingf

contacting with the filh

. mg
engage means within the

shuttle and effect

the operation of the said mechanical means,

and a feeler supported by and movable rela-
tively to the feeler-carrier, to intermittingly
impinge upon and be moved by the filling 1n
the shuttle until substantial exhaustion of
such filling, such filling exhaustion being m-
instrumentality of the
any engagement
of the feeler-carrier with means within the

shuttle until the feeler and filling in the shut-

tle cease to contact. |

-20. In a loom, a shuttle to contain a fill-
ino-carrier, mechanical means to indicate
_ ted to control the
operation of the loom, sai means including a
reciprocating member and a feeler mounted
thereon, said member having no contact with

“the filling and impinging upon the filling-car-
ier when substantial exhaustion of the fill-

ing in the shuttle 1s indicated by non-en-
‘gagement of such filling and the feeler,

whereby the operation of the controlling

means is effected through the instrurental-

filling and adapted

by intermittent’

mechanical means to mndi-

of contact with
the feeler-

mechanical means to indi-

feeler-carrier never
and adapted to

we

the operation

80
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ity of the filling-carrier when there is no con- .

tact between the feeler and the filling. .
" 91: In a loom, a shuttle to contain a
ing-carrier provided with a sup
feeler adapted to intermittingly

fill-

engage and

‘be moved by means within the shuttle, and a
- feeler-carrier to eflect a chan
tion of the loom by or thrqug

e in the opera-
| . _ 1 impingement
‘on the filling-carrier upon substantial ex-

Iy of filling, a

125
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haustion of the filling, the feeler-carrier dper-
ating independently of said means within the

- shuttle.

22. In a loom, a shuttle to contain a sup-
ply of filling, separate means within the shut-

‘tle to be impinged upon, and a mechanical

~Instraimentality to change the -operation of

the loom,

10

including a member to intermit-
tingiy impinge upon the filling in the shuttle

until substantial exhaustion of such filling,

and a second member which never contacts
with the filling adapted to Lmpinge upon said.

- separate means within the shuttle only when,

+20

.25

30

by or through impingement up

by reason _of substantial exhaustion of the

Ailling, the latter fails to be 1impinged upon by
so to do, the impinge-

the member adapted |
ment of said second member effecting the ac-
tuation of said instrumentality. - |
23. In a loom, a shuttle {6 contain a Sup-
ply of filling, and a mechanical insirumen-
tality to eflect a change in ihe operation of

‘the loom upon substaniial exhausiion of the

running filling, including a normally passive
member, never contacting with the filling,
and a member to intermiitingly impinge
upon the filling in the '
the firsi-named member passive, the filling
Impinging member becoming passive
subsiantial exhaustion of {he filling and per-
miiting the passive member to becoine aciive

within the shuitle ovher vhan the filling.

35
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24. In a filling - exhaus!ion - indicating-

mechanism for looms, a feeler a,da(,f)ied to In-
termiitingly engage and be moved by means

~wiihin the shuttle, an insirumeniali,y acting
L0 engage other

independenily of said means
the shuitle only upon substan-
tial exhaustion of the filling, io thereby
change the operaiion of the loom, a shuttle

o contain a supply of filling, and such other
means to be engaged, wichin the shuitle and
‘separate from the filling therein.

25. In filling-exhausuon-indicating mech-

anism for looms in combination, a shuitle to

sustain a suﬁ)pljr of 1illing, other means with-
in the shutile, a mechanieal instrumenialicy
to etffect a

shutile, the filling in the lat{er
preventing such engagement until exhaus ed

to a predetermined extent, a transmiiter, .

and a controller to lock and also move the
same, the engagement of said insirumental-

1ty with the means wichin the shuiile ac: Ing
through the conivoller to unlock and move
the transmiiier. o R -

~26. Inilling-exhaustion-indicating mech-
anism for looms, in coinbination, a shuttle, a
filling-carrier therem to sus:ain a supply of
filling, mechanical means to control the Op-
eration of the loom by engagement with the
filling-carrier upon predeétermined exhaus-
ton of the filling thereon; said means being
adapted 1o operate when non-coptacting

unlock and move the transmitier.

shutile and mainiain

upon

Ol IMeanns

- while the actuator is

change in the operaiion of the.
—loom by engagement wiih such other means
within the

843,249

{ with the filling, a transmitter, and a con-

troller to lock and move the same, engage-

mens of the mechanical means with the fill-

Ing-carrier acing through the controller to
27. In a loom, in combinaiion, a runninge
shutile, and conirolling mechanism for Lhe
loom, having iwo members adapied to be im-
pinged upon, the member first impinged
upon being adapted to move the other, an
aciuaior, means within the shuttle to im-
pinge on one member and moperatively po-
sition the aciualor, '
shuitle to impinge on the o.ler member,
only when predéiermined exhaus.ion of the

Ailling permiis, and move such member inde-

pendently of she filling, to effect movement
of-ithe actuaior while operatively positioned
and thereby cause ihe actuation of the con-

trolling mechanism, the simultaneous move-

meni ol both members afier either is im-
pinged upon moving the actuator
therewith -in either iis inoperative or its Op-

erative position.

28. Tn aloom, a shutile to contain a filling-

carrier having a head and smaller barrel,
combined with mechanism to effect a change
in the operation of the loom, including two
relaiively movable members having imping-
ing faces normally positioned {o correspond
substaniially to the difference in diameter
between the
carrier, and an actualor mounted on one and

controlled by the other member, the latter

member being adapted to interiittingly
‘impinge upon and be moved by the filling on
inoperatively

the barrel to thereby position
the actuator and also preveni Impingement
of the supporiing mem
predetermined exhaus.ion of the filling, said

supporiing member thereupon immediately.

impinging upon and being moved by the head
operailvely positioned,
to effect the operation of said mechanism.
29. In a loom, a shuttle to contain a filling-
carrier, and means to effect a change in the

other means within the

bodily

head and barrel of the filling- -

er on the head until
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operation of the loom, including a mechan-

ical feeler device operating solely through
the insirumentality of an |
with the filling-carrier when substaniial ex-
haustion of the filling prevents c
tween 1t and any part of the feeler device.
- 30. In a loom, a |
ply of filling, means within the shuitle oiher

than the filling, and mechanical means to ef-

fect a change in the operation: of the loom,
including a device comprehending a govern-
Ing member and an operating member, the
former,

filling in the shuttle, preveniing aciion of the

latter uniil -predetermined exhaus'ion of |
filling, the opera’ e member acting immedi-

a’ely through ihe instrumentality of the
means within the shuttle ocher than the fll-

| Ing, and never coniaciing with the latter.

and by engagement

contact be-

through the instrumentaliiy of the-

[15

shuttle to coniain a sup-
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31. In a loom, a shuttle to contain a sup- |

ply of filling, means within the shuttle other
than the filling, and mechanical means to et-

~ fect & change in the operation of the loom,

5

1O

20

including

» a governing member to intermit-
tingly contact with the filling within the
shuttle until predetermined filling exhaus-
tion, and an operating member never con-
tacting with the filling and adapted to con-
tact with the means within the shuttle other
than the filling immediately upon failure ot
the latter to contact with the governing

member, to thereby effect the actuation of

said mechanical means. | - .
32. In a loom, a shuttle, a filling-carrier

having a head, and a filling-receiving portion,

combined with mechanical means to effect a

change in the operation of the loom upon
predetermined fuiing exhaustion, said means

including a member to intermittently 1m-.

pinge upon and be moved by the filling in the
shuttle until predetermined exhaustion, and
s member to impinge upon the head of the

~ filling-carrier and restrained from so imping-

25

.30

ing until non-contaction of the filling and the
first-named ' member, impingement of the
second-named member on the head of the
filling-carrier immediately causing the opera-
tion of the said mechanical means.

'33. In aloom, a running shuttle, means to

“control the operation of the loom, including

35

40

50

a spring-controlled reciprocating carrier, a
feeler mounted on and having a limited

‘movement, relative to the carrier, the latter

never contacting with the filling, a light
spring to reset the feeler, the latter intermit-
tingly engaging and-being moved by the fill-

ing within the shuttle, to first compress the

feeler-spring and then retract the carrier, and
means within the shuttle, other than the fill-
ing and operative upon failure of the latter to
move the feeler, to immediately impinge upon
and retract the carrier, to cause the actuation

‘of the loom-controlling means.

34. In a loom, a shuttle to contain a sup-

ply of filling, filling-replenishing mechanism,

means to control the time of its operation, in-
cluding a reciprocating carrler, never con-
tacting with the filling, a feeler mounted

thereon to intermittingly impinge on and be

moved by the filling in the-siuttle until pre-
determined exhaustion thereof, filling-In-

duced movement of the feeler effecting

55 spring to effect its return movement, a licht |

movement of the carrier in one direction, a

<

spring to reset the feeler on the carrier atter
filling-induced movement of the feeler, and
means within the shuttle, operative only
upon failure of the filling to 1mpinge upon the
feeler, to impinge upon and move the carrier
against its spring, to effect the operation of
the replenishing mechanism independently of
the feeler. - _

35. In a loom, a shuttle to contain a sup-
ply of filling, filling-replenishing mechanism,
and means to control the time of 1ts opera-
tion, combined with a reciprocating carrier,

6o

0§

never contacting with the filling, a fecler and

an actuator independently mounted thereon,
the former controlling the latter, a hgit
spring to reset the feeler, filling-induced
movement of the feeler compressing its
spring and inoperatively positioning the actu-
ator to prevent its codperation with the con-

trolling means, and means within the shut-

tle, other than the filling, operative upon pre-
determined filling exhaustion to 1mpinge
upon and imove the carrier while the feeler 1s
passive thereon and the actuator operatively
positioned, to cause codperation between the
actuator and controlling means. '
36. In filling-exhaustion-indicating mech-
anism for looms, in combination, a feeler
adapted to intermittingly impinge upon and

be moved by filling in the shuttle, a recipro-

cating carrier on which the feeler 1s mounted,

and never contacting with the filling, means
| within the shuttle other than the filing to

impinge upon and move primarily the carrier
when exhaustion of the filling fails to cause
its impingement on the feeler, an actuator
movably mounted on the carrier and gov-

" erned by the feeler, a transmitter, and a co-

operating, positively-connected controller
therefor lying in the operative -_pa,th of move-

70
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ment of the actuator, filling-induced feeler

movement positioning inoperatively the ac-

tuator and also moving the carrier; primary

movement of the latter causing the actuator
to move in its operative path to engage the
controller and effect therethrough the opera-
tion of the transmitter. -_

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses. :

- EVERETT S. WOOD.
~ JONAS NORTHROP.

Witnesses: - |
- Georee OTIsS DRAPER,

ErniEst W. Woob.
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