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UNITED STATES PATENT OFFICE,

WILLIAM H. BAKER,

OF CENTRAL FALLS
E. KIP OF MONTCLAIR

RHODE ISLAND, AND FREDERIC
NEW JERSEY.

. DETEQTO’RﬂMECHANISM_'_FOR WEFT-REPLENISHING LOOMS.

EHPEQI‘F'ICATION iorming part Of :Letters Patent No. 692,591, dated February ﬁl 1902,

Ap'plircatiun filed March 28,1901, Serial No. 53,264,

an model) o

To all whom it a1 CONCErL: |

Be it known that we, WILLIAM H. BAKER,
residing at Central Fallb Providence county,
Rhode Island and FREDERIO E. K1p, resid-
ing at Montclmr Fssex county, New J ersey,

cltlzens of the Unlted States, have jointly in-

vented certain new and useful Improvements
in Deteclor Mechanism for Looms, of which
the following is a specification.

This invention is adapted to the ¢class of
looms which employ weft or filling changing

~orreplenishing mechanisms and to that class*
~ of such replenishing mechanisms wherein a.

magnetic feeler isemployed to detect the con-
dition of the weft or filling on the bobbin

and to set the replenishing mechanism for

operation in case the bobbon is found to be
exhausted or denuded of weft to a sufficient

~ extent to require renewal.

“_.2-0 -
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~When the bobbin is denuded of filling to an

35

-~ setting the weft-replenishing mechanism than
can be obtained through the use of the ordi-
It is found, how-

ever, that where the sliding core of a so_len-'

40
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The object of the invention is to improve

the construction of the device deseribed and
claimed in the patentto Wyman, No. 665,559,

dated January 8, 1901. - In this patent there
18 on the bobbin a piece or ring of iron which
1s normally covered by the ﬁllinﬂ* or weft,
and the feeler is a magnet, either the core of

a solenoid held in a normdlly-balanced posi-
tion by a constant current through the coil

of the solenoid or a permanent magnet ,he]'d
in a normally-balanced position by springs.

extent sufficient to expose the iron ring’ there-
on and the feeler enters and contacts with

said ring, on the return movement of the lay

the magnet clings to the ring and is drawn
out to an abnormal extent, thus providing
more play or movement of ‘the feeler at the
moment when this movement is required for

nary mechanical feelel

oid magnetized by a constant current of elec-

tricity is employed as a magnetic feeler the
magnet, 1f made strong enough to adhere

firmly to the iron ring on the bobbin, is liable

to act irregularly, being in substance a per-

manent magnet, and to be attracted and
drawn to an abnormal position before the fill-
ing on the bobbin is sufficiently exhausted or

[ woven off, and where a permanent or steel

‘invention.

magnet is employed the difficulty arises that

it loses its magnetism to a greater or less ex-
tent and becomes very uncertain in its ae- -

tion. Obviously if in such a feeler mechan-
ism the magnetic feeler could be made to op-

55

erate at the proper time, which is at that

point in the play of the running shuttle when

or exposed, “and at no other time and the

the iron ring on the bobbin is ﬁrst denuded

6o .

feeler be uniformly and powerfully magnet-
ized at this time the mechanism could be re-

lied on to operate perfectly at all times.

- To effect theseendsistheobject of our pres-

entinvention, which consists, essentially, ina
a feeler or body of soft iron within a coil which
forms part of a normally open electric cireuit,

| terminals of said circuit being adapted 130

contact with the metal ring or piece on the
bobbin as soon as and only when said ring or
piece becomes exposed. by the denudation of

the bobbin,thereby closing the circuit through -

o
.

o

the coil about the feeler and, magnetizing it -
at the proper moment only and always to a .

uniform extent. The magnetic feeler itself

5
may be of two insulated parts and form the

terminals of the circuit, or these latter may
be separate from the ma,n'netlc feeler, but

closely adjacent thereto, so ) that it may bein
contaet, or nearly so, with the iron on the

bobbin when the elrcult sha.ll be closed. The

magnet - feeler may be movable endwise

'throuﬂ‘h its coil, or it may be fixed in the coil
Qur invention

-is not specifically limited in this respect, the

and all be movable together.

only essential being that the feeler shall only

be powerfully magnetized at the moment.
when the magnetic body on the weff-carrier |
shall be uncovered by the exhaustlon of the_ S

filling. |
In theaeeompanymwdmmnﬂ‘s whmh serve =
-toillustrate an embodiment of the invention,

Figure 1 is a plan view, on a small scale, of

the front part of a loom prowded with our
Fig. 2 is a plan view of theshut-

tle-box, a shuttle therein, and our improved
feeler device on a la,rﬂ'er scale than Fig. 1.
Fig. 8 is a view of a parb of the magazine o for
Fig. 4:18 anen-
Figs.

contammﬂ' the full bobbins.
larged sectional view of the m&gnet.
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5, 6, and 6* are views similar to Fig. 4, illus-
tmtmﬂ* slightly-modified eonstructmnq of the
maﬁ'net

The present invention being limited to tho
magnetic feeler devices, 1t will only be neces-
sary to briefly describe the weft or filling
changing or supplying mechanism, (shown in
Figs. 1and 3,) as this mechanism is known and

- will be found fully illustrated and described
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in the before-mentioned patent of ;W yman.

1 18 the loom-frame. 2 is the breast-beam
forming a part thereof. 3 isthelay. 4 rep-
resents the shuttle-boxes thereon. 5 is the
ordinary weft-fork; 6, the knock-off lever; 7,
the shipper-lever; 8, the weft-hammer; 9, a
shuttle in the box 4 at the left in Fig. 1, and
10 the magazine at the right adapted at
proper times to supply bobbins to the run-
ning shuttlein the boxatthatsideof theloomns.

It will suffice to say that 11 is a rock-shaft
which extends across the front of the loom
and which when rocked sets the mechanism
connected with the magazine 10 so that when
the lay next beats up it will actuate the sup-
plying mechanism and drive a full bobbin

from the magazine down into the shuttle, the

full bobbin displacing the exhausted bobbin
and expelling it from the shuttle. The shaft
11 is rocked by a slide 12, which acts on an
upright arm 11* on said rock-shaft when the
weft-hammer 8 is permitted to engage a hook
13, pivoted on theslide. Normally this hook
is elevated out of the path of the vibrating
welt-hammer, but will be depressed into its
path by a weighted arm 14, Figs. 1 and 4, on
a rock-shaft 15 when permitted to do so.
The arm 14 1s, however, normally upheld by
the core 16 of a 1nagnel) 17, Fig. 4, which
takes under anotherarm 18 on the lock shaft
15. Thecoreisslidably mmounted in the spool
of the magnet, and when moved forward or
toward the lay to an abnormal extent it will
bedrawn from underthe arm 185, and the shaft
15 is thus permitted to rock or rotate. The
core 16 is held in a normally-balanced posi-
tion 1n the coil or spool of the magnet by two
springs 19, which permit sald core to move
to a limited extent in either direction, but

" whieh bring 1t back to its normal position

50

55

6o

when the pressure is relieved.

So far as above deseribed the construction
is in general substantially the same as or
very similar to that described in the Wyman
patent before mentioned. The distinctive
features of difference between this device
and that of the said patent will now be de-
scribed. |

Referring to Fig. 4, the core 16 is repre-
sented as some solid insulating material, such
as hard rubber, in whicl: are fixed two ter-
minals 20 of soft iron or metal capable of
being temporarily magnetized. The coil of
the magnet and a battery or generator 21 are
in a metallic circuit consisting of wiresw and
the two terminals 20. Now if this circuif,

which is normally open, be closed by connect-

!

' the core need be of iron;

a

692,591

ing the two extremities 20* of the terminals
by a conductor a current will flow through
the coil of the magnet and convert the said
terminals into magnets. The shuttle-box
and shuttle have apertures or ways formed
in their respective sides for the entry of the
said terminals, and these apertures register

when the shuttle is in the box, as seen at 25

in Fig. 2, where the respective sides of the
shuttle and inclosing box are broken away,
so as to show the apertures. On the bobbin
22 in the shuttle is an iron plate or piece 23,
preferably in the form of a band or ring, and
this band is so placed that when the lay beats
up the terminals 20, which form a magnetic
feeler, enter the shuttie through the way or

aperture therein and contact with said band

if it should be uncovered by the exhaustion
of the weft. The current through the mag-
net-coil will then be instantly established
and the terminals become magnets,
on the withdrawal of tho lay ehnw to the
band on the bobbin as to an armature and
are drawn out to an abnormal extent, thus
carrying the core 16 out from under the arm
18 and permitting the shaft 15 to rock, as be-
fore explained. If, however, there 1s any
weft or filling on the bobbin over the band
23, as represented in Fig. 4, there will be no
closure of the circuit, and consequently no
excitaticn of the magnet. Thus the feeler
only becomes a magnet when metallic con-
tact is established between the two ends of
said feeler and the naked band 23 on the
bobbin. |
Obviously there are many ways ol carrying
this invention into practice. |
Fig. 4 shows the terminals 20 fixed in the
core, and only the said terminals are magnet-
ized. In this construction no other part of
butin Fig. 5 the ter-
minals are slidable longitudinally in the core
to a limited extent through insulating mate-
rial in a tubualar iron core 16'. In this con-
struction when the lay advances and the iron
band 23 on the bobbin contacts with the ends
of theterminals 20 the circuitis closed and the
terminals are at the same time pressed back,
compressing their springs 24. The iron core
16" becomes a magnet, and its end is brought
into contact WIth Lhe band 23, to “hmh it

clings when the lay withdraws.

Figs. 6 and 6* show a construction wherein
the termmals 20~ form in themselves the en-
tire core upon which rests the arm 18. (In-
dicated in dotted lines in the figure.) These
terminals are of soft iron and hfwe insulating-
blocks 25 at their ends where they engage the
springs 19, which hold them yleldmfrly in
their normal balanced position. I'hese modi-
fied construections will suffice to 1llustrate sev-
eral of the various constructions that may be

| —

employed; butothers will suggest themselves
to those slulled in the art.

We haveshown ourinvention as apphed to
a ‘‘bobbin-changing” weft-supplying mech-
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admsm of a known kind for controlhnﬂ' its op-
erations; but it will be obvious that it may

~ be employed as well for controlling the op-

10
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20

eration of a ‘‘shuttle-changing” SUpplymO‘

mechanism, of which many forms are known.

" Being the first, as we believe, to employ an
eleetromawnetlo feeler device or detector
meohamsm for looms wherein the circuit
through the energizing-magnet of the feeler
is olosed by the oonteet of the circuit-termi-
nals with metal uncovered by the weft on the

-weft-holder in the shuttle, we do not limit

ourselves to any speolﬁo means for accom-

- plishing this result.
By the words “shuttle” and “ﬁllmn oer-_

rier” as herein used is meant any device for

carrying filling or weft through the web of

the cloth, and by “ﬁlhnfr-holder ” is meant
any known device for holdlnﬂ' weft or filling,

of which a bobbin-cop, butt-cop, and all- oop
are examples.

or kind of weft-replenishing mechanism.

- Having thus deserlbed our mventlon we
claim—

1. Inmaloom, a,ﬁlhnfror weft holder hevmﬂ'e

maﬂ‘netlo body a feeler sustained yleldmgly_

_ina normal position, a normally open electric
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mrcmt 1ncludmﬂ' a coil and generator, for

mawnetlzmﬂ' S&ld feeler, meens for olosmﬂf the

'magneblzmﬂ'-mroult When the magnetic body

on the weft-holder is uncovered by exhaus-

‘tion of the weft, and filling changing or sup-
plying means 0pereted by the movement of

sald feeler into abnormal position due to the
coOperation of said feelel wrth said ﬁlhnfr or
welt holder.

2. Inaloom, eﬁllmﬂP or weftholder having a

~ magnetic body, afeelor of magnetic metal SUS-

ta,med yleldm ogly in a normal position, a nor-

mally open electric circuit, including a coil |
and a generator, for man'netlzlnﬂ' sald feeler, |
the ooﬂ being stetlonary and the feeler shd-_:
able therein, springs which hold said feeler
in its normal position, means for closing the

feeler-magnetizing cirenit whenthe maﬂ'netle
body on the wolt- holder is uncovered by eX-

haustion of the weft, and filling changing or
-~ supplying means operated by the movement'
of said feeler into abnormal position due to
the codperation of said feeler with said filling
or weft holder. i
- 3. Inaloom, afillingor Weftholde1 havmwa ~
magnetic body, a feele1 of magnetic mebal sus-

ta,med yieldinglyin a normal position, a nor-

mally open electric circuit, including a coil.
and a n'enerator for maﬂ'netlzmﬂ' seld feeler "

the latter bemﬂ' formed of two meuleted te1-

minals of the magnetlzmw circuit, springs

which hold said feeler in its normal posmon

‘and filling changing. or supplying means op-

erated b} the movement of sald feeler into

abnormal position due to the codperation of |

sald feeler with said 11111110' or weft holder, the

feeler being composed of two bodies of mag-

netic metal which also form fter mmals of the
magnetizing-circuit.

By ‘“filling-changing” means
as herein used we mean any known variety

. |

4, Ina,loom the combination with abobbin
or ‘weft-holder having on it a magnetic body
23, which is normally covered by the weft or

ﬁlhng and exposed by the partial exhaustion

thereof, and a shuttle having an aperture or

way to admlt a feeler to oonteot with said
' body when exposed, of a feeler composed of
‘two circuit- terminals made from magnetic
| metdl a normally open electric elromtmolud-

ing said feeler-terminals, a meﬂ'netlzmﬂ'-eoﬂ

| a,bout said feeler-termmels and a ffenerator

springs for holding said feeler-termmals in

normal position, end filling changing or sup-.

plying means Operated by the movement of
said feeler into abnormal position due to the
coOperation of said feeler-terminals with the

exposed mafrnetlo bOdjT on said ﬁllmfr or weft

holder.

5. In a loom a ﬁlhnw-oerrler a mwnetlo
‘body carried thereby" an electrlo olroult in-

cluding a meenetlzmw-ooﬂ QA feeler device

made perlodlea,lly a ma,gnetlzed body by the
current of said cireuit, and filling-changing

means made operetwe as required by the

momentary adhesion of said feeler device to
said magnetic body, all oombmed to operate_

substa,ntmlly as set forth.

6. Inaloom, afeeler euetemed yreldmﬂ*ly in
8 balanced oondltlon, a normally open elec-
trie eircuit including a magnetizing-coil for
|'turning said feelerinto a magnetlzed body, a
lay, a shuttle-box thereon;, a filling-carrier in
said box, a ﬁllmmholder in said carrier pro-
vided with a mao'netle body adapted to con-
‘tact with the feeler and adepted to adhere to
‘and carry said feeler back with it on the back
stroke of the lay after the substantial ex-
‘haustion of the filling from the filling-holder
|:in said carrier, in combmemon substantlally
‘as set forth. -
- 7. In alooin, a ﬁllmﬂ' oarner and a feeler
jyreldmﬂyenetamed in anormalposmon each
[ provided with a magnetic body, and means
fortemporarily maﬂ'nemzmg oneof said bodies
‘when the feeler is put in contact eleotrloally' o
with the body in the weft-carrier by the ex-
haustion of filling in the sald carrier to a pre-
| 115
8. In a loom, a filling-carrier end a feeler o
yieldingly sustained in normal posmon one
having a magnetic and the other a periodic-
ally-maﬂ'netlzed body, means for magnetizing

determined extent

the last-named body when the ﬁlhnﬂ' in the

carrier is exhausted to a predete1 mmed ex-
tent, and filling-changing means set in oper-

75
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ation by the movement of said feeler into.ab- -

normal position due to codperation of sald:

feeler with said ﬁlhncr oarrler

125

9. Tn aloom, a filling g-carrier provided Wlth._ '

| a ﬁlhnn"-holdel hamnﬂ' a magnetic body nor-
, & perlodleally -mag-

mally covered by ﬁlhn

netized body or feeler, means for maﬂ'netlzmﬂ' -

the said feeler when the filling on the holder."
is exhausted to a pledetermmed extent, and
filling-changing means made ooera,two by a
ohanﬂ*e of posmou of said feeler due to the
i uncovering or partial uncovering of said mag-

130
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<l

netic body on the filling-holder in the act of
weaving.

10. Ina loom, ashuttleorfilling-carrier pro-
vided with a magnetie body, an intermit-
tently-operating feeler device adapted to feel
the volume of filling in said carrier, and an
electric circuit and coil to periodically mag-
netize said feeler when the circuit is com-
pleted, the completing of the circuit being ef-
fected by the contact of the feeler wmh the
magnetic body in the filling-carrier when said
body isuncovered by exhaustmn of thefilling.

11. Inaloom,afilling-carrier provided With
amagnetic body,ayieldingly-sustained feeler,
which through the agency of anormally open
electrie cireunit is periodically made a mag-
netized body, and the said circuit, including
amagnetizing-coilaboutthe feeler, said feeler
feeling through an aperturein the carrier and
being capable of movement with the latter
by magnetic action from its normal into its

abnormal position, when the magnetizing-cir- |

692,591

cuit is completed through exhaustion of the
filling to a predetermlned extent.

12. In a loom, filling - changing means, a
shuttle promded with a fillip W-—holder having
a magnetic body normaily eovered by ﬁlling,
a solenoid-magnet the core of which acts as
a feeler to feel for exhaustion of filling, an
electric circuit acting to make said feeler pe-
riodically a wmmagnetized body, the said feeler
being put in its abnormal position whenever

the magnetic body carried by the shuttle is

Sufﬁelently denuded of filling and effecting
the operation of the .ﬁlhnfr—ch&ngmfr means.
In witness whereof we have hereunto signed
our names, this 25th day of March, 1901, in
the presence of two subscribing witnesses.

WILLIAM H. BAKER.
FREDERIC E. IKIP.
VWitnesses:

PETER A. ROSS,
. W, WiMman.
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