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MIARRY W. SMITH, OF NORTH GRAFTON, MASSACHUSETTS.

WEFT-REPLENISHING MECHANISM FOR LOOMS.

SPECIFICATION forming part of Letters Patent No. 692,934, dated ¥ebruary 11, 1902,

Application filed October 22, 1900, Serial No. 33,7989,

(No model.)

To all whom tt may conceri:

Beit known that I, HARRY W. SMITH, a citi-
zen of the United States, residing at North
Grafton, county of Worcester, State of Mas-
sachusetts, haveinvented an Improvement in
Weft-Replenishing Mechanism for Looms, of
which the following description, in connec-
tion with the accompanying drawings, is a
specification, like characters on the dlawmﬂ‘s
representing like parts.

The invention to be hereinafter described |

relates to that general class of looms wherein
filling eh'mn*mﬂ‘ or replenishing mechanism
is employed to Supply fresh filling at desired
times without stopping the 100m, and more
particularly to such type of looms employing
drop or shifting shuttle-bozes for furnishing
different characters or colors of filling under
the call of pattern mechanism.

It has heretofore been proposed in the class
of looms employing drop or shifting shuttle-
boxes to effect a change in the filling when
that in an active shuttle has become broken
or exhaunsted, in which event mechanically-
operated means were set in action to eject
the filling ecarrier or shuttle the filling of
which had become broken or exhausted and
to replace it by a filled carrier or shuttle. It
has also been proposed in a single-shuttle-
box loem or one using only one character or
color of filling to employ devices to effect a
change of the filling when that in an active
shuttle has approached exhaustion to a pre-
determined amount.

In my present invention I have sought to
improve upon that type of loom wherein drop
or shifting shuttle-boxes are employed and
to provide in such type of loom means where-
by a fresh supply of filling may be effected
when that in any of the shuttles becomes
exhausted to any determined amount. In
adapting such means to the character of loom
specified 1 have founrd it desirable to effect
the change of filling at one side and to detect
the condition of the {filling on the opposite
side of the loom, to thereby permit the shut-
tle to make at least one pick between the in-
stant of detection of a practical exhaustion
of filling and the operation of the filling-
changing mechanism, thus obviating the ob-
jections of quick and sudden action of me-
chaniecal parts. It is more advantageouns in

I
1
I

| the type of loom using drop or shifting shut-

tle-boxes at one side and a single box at the
other side to locate the filling-changing mech-
anism on the single-box side, and 1 have
therefore devised a form of detecting mech-
anism adapted for location at the drop or
shifting shuttle-box side of the loom, it being
understood of course, that this same detect—
ing mechamsm may be used as well in a loom
having drop or shifting shuttle-boxes on both
sides thereof asone; but herein1 have shown
my invention as embodied in a loom having
shuttle-boxes at one side only.
In the exemplification of my invention as
herein illustrated I haveselected a loom hav-
ing drop or shifting shuttle-boxes provided
Wlth two cells on one side of the loom and a
single shuttle-box on the other side; but it is
to be understood that my invention i1s not
limited in this respect and that a drop or
shifting shuttle-box provided with any num-
ber of cells may be employed, and while I
have illustrated myinvention as applied toa
loom having the f{filling changing or replen-
ishing mechanism for ejecting a practically
exhausted filling-carrier from the shuttle and
placing therein a filled carrier it is to be un-
derstood that such change of carriers is not
essential and that the fresh supply of filling

may be secured by any of the well-known

means, as by -changing the shuttle.

Since the drop or shifting shuttle-boxescon-
tain different'characters or colors of filling, it
is essential that the filling-carriers in the hop-

per or feeder shall be arranged in groups to
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correspond therewith, and as the said boxes

rise and fall or change under the call of the
pattern being woven the feeder is given a
motion in unison with said boxes to always
maintain the proper filling in position to be
placed in its proper shuttle, and in case of a
practical exhaustion of the filling in an active
shuttle and upon the operation of the filling-
changing mechanism to supply fresh filling
the feeder is antomatically moved a distance
sufficient to bring into operative position &
new group of filling-carriersin a manner simi-
larin general operation tothat set forth in the
patent to Wyman and Crompton, No. 600,053.

My invention comprehends, broadly, in a
loom provided with drop or shifting shuttle-

. boxes and filling changing or replenishing
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mechanism provisions, such as detecting

‘mechanism adjacent the drop orshifting shut-
tle-boxes, for determining when the filling in

any of the shuttles is to be changed; and the
invention consists of the parts and combina-
tions, as will be hereinafter more fully de-
scribed, and definitely pointed out in the
c¢laims. |

In the drawings, Figure 1 is a front eleva-
tion, partly in section and with portfions re-
moved, of a loom embodying my invention,
many of the parts constituting the usual ad-
junects of an ordinary loom being omitted in
order to better disclose the invention. Fig.
2 18 a side elevation of the same, sufficient
only of the old structure being illustrated to
disclose the connection and relation of coop-
erating parts pertaining to my invention.
Fig. 8 is a like side elevation on the opposite
side of the loom. TFig. 4 is a detached detail
of one end of the drop or shifting shuttle-box,
showing parts of the detecting mechanism;
and Fig. 5 is a detailed view of the dagger-
cateh, to be described.

Referring to the drawings, the loom-frame
A, breast-beam A', lIay H, driven from the
crank-shaft ¢’ by the pitman H’, the cam-
shaft B, the gears C' (%, connecting the crank
and cam shafts, the filling-feeder G°, the fill-
ing-carriers 22 therein arranged in groups ¢or-
responding to the number of shuttle-boxes
being used, the transferrer 26, pivoted at 47,
the rock-shaft G’, mounted in suitable brack-
ets (3, carrying the arm 3, to which 18 con-
nected the rack-bar G° and actuated from
the shuttle-box motion through the arm G*,
connecting-rod G*, and shuttle-box lever K,

the gearing 31 32 32%, shown in part by dotted |

lines, Fig. 2, and deriving motion from the
rack-bar G°, and the other adjuncts of said
mechanism,whereby the requisite movement
given to the filling- feeder to constantly

acter or color as that in the active shuttle
below the transferrer and to move the filling-
feederthe distancenecessary to bring another
ogroup of filling-carriers intorequired position
after a change of filling has taken place, all

‘as very fully set forth and deseribed in the

Letters Patent, No. 600,053, granted to Wy-
man and Crompton, are and may be of the
same character and construction as similar

parts in said patent, to which reference may

be had. It is not deemed necessary to more

fully elucidate the construction of filling- |

feeder and its actuating mechanism, as they
form no part of my present invention and are
explained atlength in the patent referred to.

Pivotally mounted on the bracket E'is the
shuttle-box lever E,whichisactuated fromany
usual or well-known form of shuttle-box mo-
tion through the rod K-, one form of such box-
motion that may be used in this connection

being disclosed in Patent No. 600,053, above

referred to, and forming no essential part of
my invention it is not deemed necessary to

| passes.

892,934

through the rod E? pivotally connected to said
lever and to the shuttle-box rod E!, imparts
the necessary rising-and-falling movement to
the shuttle-boxes E>underthe call of the usual

pattern mechanism of the shuttle-box motion,

as disclosed in the patent above referred to.

Pivotally connected to the arm 45, depend-

ing from the transferrer 26, is a dagger 44,
the end of which is normally below the path
of movement of a bunter 43, secured to the
lay H. It will be evident by reference to
Fig. 2 that if the dagger is put in position to
be struck by the bunter 43 it will cause the
transferrer 26 to turn upon its pivot 47 and
push a filling-carrier 22 from the feeder, and
since the lay is in its forward or beat-up po-
sition at the time contact can be made be-
tween the bunter and dagger, and the feeder
is located above the single shuttle-box B'. It
is also evident that a shuttle in the single
box will be in position to havethe filling-car-
rier transferred from the feeder into the shut-
tle and the carrier then in the shuttle pushed
therefrom.
effect the above results is secured by the fol-
lowing mechanism at the desired times:
Pivotally secured to the main frame A at
a is an actuating-lever o', carrying at one

end a pin or roller a?, which engages a cam

a® on the cam-shaft B. At the opposite end
a* of the actuating-lever there is pivotally
connected an actuator a’, which under nor-
mal working conditions of the loom is reeipro-
cated by the lever and cam referred to in
proximity to the dagger 44. Carried by a

bracket b, secured to the loom-frame by a bolt

or pin b', is an electromagnet 0% the armature
of which is pivoted at b®> and has at its free
end a guide b%, through which the actuator ¢°
A spring b® normally presses the ar-
mature from the electromagnet, and in this
position of the armature the path of recipro-
cation of the actuator «® is such that the end
of said actuator does not contact with the
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Such position of the dagger to
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dagger 44; but when theelectromagnetisen- -
ergized and the armature drawn into contact

therewith the actuator a®is moved so that
in its further reciprocations the end thereof
will contact with and lift the dagger 44-into
position to be struck by the bunter 45, the
actuator ¢® having sufficient play at its piv-

otal connection ¢* with the lever ¢’ to permit

such movement of the actuator under the im-
pulse of the armature.

‘Counnected to the electromagnet 0° are the
electrie conductors 1 and 2, which are con-
nected in any usual manner to a source of
electric supply, shown in the present in-
stance as batteries P; but it is evident that
the said conductors 1 and 2 may be Joined in
any form of electrical connection with any
usual source of electricenergy—as a dynamo,

for instance—and said wires are carried, as

appears in Fig. 1, to the drop or shifting
shuttle-box side of the loom, where, as at 3

and 4, they are connected to the drop or

illustrate further. The shuttle-box lever E, | shifting shuttle-box guide B3,
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Iﬁ order. that the quick and sudden action
of the parts incident to the simultaneous de-

tection of filling exhaustion and operation of

the filling-changing mechanism may be avoid-
ed, 1 have located the filling-changing mech-
anism at oneside of the loom and the detect-
ing mechanism at the opposite side, the for-
mer, as shown in Fig. 1, being loeated adja-
cent the single-box elde of the loom.
therefore become necessary to devise a form
of detecting mechanism to codperate with the
shifting shuttle-boxes on the opposite side of

the loom to feel for and detect the condition
of filling in any of the shuttles carried by the

shifting shuttle - boxes, and such detecting
mechanism as I have chosen to illustrate as
the embodiment of my present invention con-
sists as follows: Secured to the shuttle-box
guide or stand B* are the contacting plates
or terminals 3 and 4 in electrical connection
with the conductors 1 and 2. Mounted upon
the shifting shuttle-boxes, adjacent each cell
thereof, are the contact-strips 5 and 6, which,
by means of conductors 7 and 8, are in elec-
trical connection with contacts 9. and 10,
preferably in the form of spring-fingers, as
shown in Figs. 1 and 4, said fingers being
preferably bent near their outer ends so as
to be in the path of the end of the shuttle as
it comes in the cell. HExtending from near
the end of the shuttle S for some distance
along the top on either side thereof are the
contact-strips 11 and 12, which are in elec-
trical connection with the fingers 13 and 14,
preferably spring-pressed toward the filling-
carrier 15, which is provided with a conduc-

tor 16, preferably in the form of a metal ring

or band. Under normal working conditions
the filling-carrier 15 in the shuttle S is pro-

vided with filling, which covers the conduc-
tor or metal ring,-and thus prevents electric

junction befween the spring-fingers 13 and

14, and under these conditions, therefore,

when the shuttle enters one of the cells of

the drop or shifting shuttle-boxes the con-

tact-strips 9and 10 will contaet with the strips
11 and 12, but by reason that the fingers 15
and 14 are separated from electriec conunec-

tion with the conductor 16. by the filling on

the filling-carrier 15 the electric circuit will
not be closed. .If, however, the filling on the
carrier should become exhausted sufficient
to expose the conductor 16 to contact with the
fingers 13 and 14, then the electric circuit
through the contacts 9 and 10, 11 and 12,
fingers 13 and 14, and conductor 16 will be
established and completed through the fin-
cgers & and 6 and the contacting plates or ter-
minals 3 and 4, which are in connection with
the wires1and 2. Under these conditions the
electromagnet 6° becomes energized and the
armature, with its guide ¢, is drawn to the

‘magnet, carrying the end of the actuator ¢’

below the dagger and in position to engage
the same on the next upward stroke of the
actuator.

Since the dropor Sluftmn‘ shuttle-boxesmay |

| contain any number of cel

It has

£33

’a;\,‘u

3, it becomes_ nec-
essary to provide contact-fingers 5 and 6 for
each one of the cells, and bllCh contact-fin-
gers are preferably, as shown in F1n' 4, spring-
pressed, so as to force the ends thereof which

70

projectover theguideorstand B*upontheface

of the said ﬂ'u1de or stand, so that as the said
drop or shlftmcr shuttle-boxes rise and fall un-

75

der the call of Lhe pattern through the shuttle-

box motion said fingers 5 and 6 will slide over
the said contacts or terminals 3 and 4, leav-

ing the fingers 5 and 6 of that ce]l whleh ison

a line W ith the race in electrical connection
with the contacts 3 and 4, at which time, if the

active shuttle is praetleell y exhausted of fill-
ing, the electrie circuit will be closed, the
magnet energized, and the actuator plaeed 1n
poeltlon for raising the dagger to be struck
by the bunter on the next forward movement

30

of the lay to thereby cause a change of filling
by actuation of the transferrer, as  will be un- _.

derstood.

The filling-carrier 15 is preferably held in
the shuttle by the spring-fingers 17 and 13,
and said shuttle is open at its t0p and bettom
so that when the transferrer 26 moves a fill-
ing-carrier from the feeder into the shuttle it

at the same time forces the previously-con-

tained carrier out of the shuttle, substituting

thel efor the filled carrier.
“The actuator being driven from the cem-

00
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shaft B, as shown in Flﬂ' 2, makes one com-

plete 1eelproeat1en to each two beats of the
lay, and said actuator is caused to have its
rising movement by the mechanical propor-
tion of parts at the time the active shuttle
reaches its cell at the drop or shifting-shuttle-
box side of the loom, so thet_should the fill-
ing become praetlcelly exhausted at this time
the detecting mechanism above described
would. epera,te to energize the magnet B* and
place the actuator in poeltlen to raise the dag-
oer 44 as the said actuator starts on its up-
ward movement. Since, however, the actua-
tor at once descends after having made its
upward streke, it becomes necessary to pro-

vide some means for holding the dagger in its

raised position to be str ack by the bunter 43
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after the said actuatorhas started onits down-

ward movement, and to this end the follow-
ing has been devised: Carried by a bracket
¢, secured to the loom-frame by any form of
suitable connection ¢', is. a tubular socket-
piece ¢, slightly contracted at its outer end

and contalnmn' loosely therein a ball or roller

¢3, the latter bemn' normally pressed toward

the open end of the socket-piece by a spring
F'rom this construction it will be obvious.

ot
that when the dagger 44 has been raised by
the actuator a’ above the roller or ball ¢2 in

position to be struck by the bunter 43 the

ball or roller ¢® will maintain the dagger in
such raised position while the actuator de-
scends, and on the forward beat of the lay
the said dagger being struck by the bunter

will cause the transferrer to change the filling

in the shuttle that has arrived in _the single
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shuttle-box below the transferrer, and such
forward movement of the lay to effect the
transfer of - filling will also force the dagger
backward and by the action thereof against
the ball or roller will cause the latter to retreat
within the tubular socket ¢* and permit the
dagger to again resume its lowered position
below the roller or ball ¢3, where it is normaliy
supporied by a pr o;jectmn co.

While I have herein illustrated and de-
seribed a detecting mechanism in the form of
contacts adapted for_mutual electrical con-
nection under the conditions of practical ex-
haustion of the filling in an active shuttle,
yet I do not restrict my invention in this re-
spect, as any form of detecting mechanism
which will feel for the filling in the drop or
shifting shuttle-boxes and deteet a condition
of filling which renders a change thereof de-
sirable is within the scope of my invention,

~and I believe I am the first to provide a filling-
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detector to detect the condition of practical
exhaustion of filling in the drop or shifting
shuttle-boxes of a loom.

1t will be noted that each cell of the drop
or shifting shuttle-box E° is provided with
the usual binder d, pivoted at d' and nor-
mally pressed toward the shuttle in the cell
by the spring d? and that likewise the single
box adjacent the filling-feeder may be pro-
vided with the usual or any desired form of
binder, as d?, and spring d*

In the present form of my invention the
contact-fingers 5 and 6,-one pair for each cell
in the dlop or sh1ftmg shuttle-box, project
over the drop-box guide B?and make contact
with the ter mm‘ﬂ% 3 and 4 as the adjacent
cell passes on to the line of the race, so'that
the detection of pla,(..tlca,l ethaustmn of the
filling takes place only in the shuttle that is
for the time being active, or,in other words,
about to be picked to the smn*le box side of
the loom. It is evident tha,t the defails of
structure may be varied between wide limits
without departing from the spirit of my in-

vention and that the character and form of
my detecting device may be changed, the es-
sential bemn' that such detecting dewce shall
detect the eondltlon of the ﬁllmﬂ' in the shuat-
tles on the drop or shifting shutt,le-box side
of the loom and in case of substantial exhaus-

tion thereof in any active shattle will cause
the operation of the filling-changing mechan-

ism to effect a change of fillingeither by sub-
stituting a filled carrier In the shuttle for
that plaetleally exhausted or it may be by
changing the shuttles.

IIavmn' thug deseribed my invention, what

I claim, and desire to secure by Letters Pat-

ent, 18—

1. In a loom the following instrumentali-
ties, viz: a lay, sh1tt1nn'shuttle -boxes, afilling-
cha,nn'mﬂ‘ mechanism, and provisions for ren-
dermﬂ‘ the filling- chanmnﬂ' mechanism oper-
ative 130 effect a ehanﬂe of ﬁllmﬂ' on the prac-
tical exhaustion of the filling in any of the

shuttles.

| boxes fordetecting the condition of the

692,934

2. In a loom the following instrumentali-
ties, viz: alay, shlftmﬂ'shuttle boxes, afilling-
changing meehamsm and provisions adja-
cent the shlftmcr shutble boxes for detecting
the condition ot filling in the shuttles a,nd
rendering the ﬁlhnmeha,nn‘mﬂ‘ mechanism op-
erative to effect a chanfre of ﬁlllmr when that
in any shuttle has become pracmcally ex-
hausted.

3. In a loom the following instrumentali-
ties: a lay, shifting shuttle- boxes, a filling-
changing mechamsm and detectmﬂ' mechan-
1sm adgacent the sh1ft1nﬂ' shuttle- boaes tofeel
for and detect the (3011(111}1011 of the filling in
the shuttles and means operative throu G*h the
detecting mechanism on practical e:x.ha,ustlon
of ﬁllmﬁ' in an active shuttle to operate the
ﬁlhnfr-chanﬂmw mechanism.

4. In a lcsom the following instrumentali-
ties, viz: a lay, shifting shuttle boxes at one
end ot the lay, detectm{r mechanism adjacent
the same end of the lay, and a filling-changing
mechanism adjacent the opposite end of the
lay

5. In a loom the following instrumentali-
ties: a lay, shifting shuttle-boxe'%, a filling-
changing mechambm electueallv-contmlled
means for detecting the condition of practical
exhaustionof ﬁllmfr in any of the shuttles and

rendering the ﬁllmﬂ-ehanu‘mﬁ mechanism op-

erative to effect a cha,nn'e of ﬁllmu'

6. In a loom the followmw msbrumentali-
ties, viz: a lay, shifting shutble boxes at one
end of the lay, a detecumir mechanism at the
end of the lay adjacent the shifting shuttle-
filling
inanyof the cshuttles g filling-changing mech-
anism adjacent the Oppomte end of the lay,
and electrically-controlled devices for oper-
ating the ﬁlhnﬂ‘ changing mechanism to effect
A eha,nﬂ'e of ﬁllmn* when that in an active
shuttle has become practically exhausted.

7. Tn a loom the following instrumentali-
ties: a lay, shifting shuttle- bm:es a filling-
changing mechamsm an electric elrcult in-

'cludmn‘ an eleatromaﬂ net, means under con-

trol of the electromaﬂneb for rendering the
filling-changing nleehanlsm operative to el-
fect a chanr}'e 0f filling, and detecting mech-
anism ad,]a,cent the shifting shuttle- boxes for
completing the circuit on the practical ex-
haustion of the filling in an active shuttle.

8. In a loom the followmn' instrumentali-
ties, viz: a lay, shifting shuttle boxes,afilling-
cha,nrrmﬂ mechanism, an electric 01101111: in-
cludmﬂ an electromaﬂ*net electric terminals

or contact-plates a,d,]aeeut the shifting shut-

tle-boxes, means for completing the cncmt
through said terminals on the practical ex-
haustlon of the filling in a shuttle, and de-
vices under control of the elect1 omagnet for
rendering the filling-changing mechanism op-
erative to effect a change of filling.

9. In a loom the following instrumentali-
ties, viz: a lay, shifting shutﬁle boxes carried
at oneend thereof, a fillin o-changing mechan-
i ismat the 0pp0%1te end thereof an electric de-

70

75

30

Q0

95

10°

105

1IC

ITIF

I2¢

12

13




692,934

tecting device at the end of the lay adjaéent
the shlftmtr shuttle-boxes and devices mov-

- able to operate the filling-changing mechan-

1O

ism.
10. In a loom the following instrumentali-
ties: a layhavingshifting-shuttle boxes, elec-
trically-actuated detecting means occupying
a positionadjacentsaid shiftingshuttle-boxes

and substantially in line with the raceway

of the lay, said detecting means coéperating
with the shuttle in any cell of the shuttle-
boxes as that cell is brought on the line of the
race.

11. In a loom the followmw 1nstr umentah-
ties, viz: a lay, shifting shut,tle-boxes at one
end thereof a fillin ﬂ‘-chan ging mechanism ad-
jacent the 0pp051te end of the lay, deteeting

mechanism to detect the condition of ﬁllmn i

et
._:]

| in the shuttles including an electric circuit,

said detecting mechanism comprising a pailr
of terminals adjacent the shifting shuttle-
boxes, pairs of contact-lingers on sald boxes

adjacent the cellsinsaid shuttle-boxes, means

in the shuttles for completing-the circuit
through the fingers and terminals on a prac-
tical exhaustion of filling in a shuttle, and
means under control of the electrie circuit
for operating the filling-changing mechanism
when the filling in a shuttle is to be changed.
In tesblmony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses. |
"HARRY W. SMITH.

Witnesses:
GEO. W. GREGORY,
EDITH M. STODDARD.
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