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To all whom it may concern: these are only two of the difficulties, a fur-
" Be it known that I, Harry W. Swrrm, a | ther ‘oné being that a large mass, although
~ citizen of théj.f_'chi_itedj_'j_-.Sta;tesi'j-i_rresi‘diﬂg-{- at | not cutting because of small area of contact, -

~ North Grafton, in the county of Worcester - ‘pounds and jams because of 1ts inertia, and
5 and State of Massachusetts, have invented an | ‘56, likewise, from an electrical or magnetic 60
-~ Improvement ' ‘standpoint - various considerable difficulties -
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~ of which the

Lo ings representing like parts.

This invention has for its object to im- |
of weft replenishing appa-

prove that class or . 3 __
 ratus represented 1 United States Patent

15 feeler represented as.
~ able body shown ‘as mounted

transverse the breast beam of the loom,

* abnormal position, only when the filling on

the filling carrier has been exhausted to a | constructla
| str-uctloﬁ--prefe’mbl_-y including a flat or nar-

predetermined pomnt.

" QOne feature of this p

lates to a construction w

will not jam or cut the fillng or weft, and

also whereby the detecting member on the |
filling carrier and the feeler will not be bat-

ct, and also whereby
9 maximum magnetic field ‘is brought into
' the detecting
_ b DO balanced
or regulated to suit the speed of the loom and -

30 tered by mutual contact,

the most effective velation to
member, the two being, moreover,

35 the grade of filling.

~ the feeler by -maliiﬁgf

width of the feeler being increased in the di--

‘rection of the length of the bob
A light-weight feeler broadened a

~ cut the same, a,ndwhen the _
~ detecting member .on the fillin
ther the said member nor the

- ~ of the feeler. -

shown as a cylind

50

other hand,

b5

in Weft-Replenishing Looms,
following description, 1n con-
nection with the accomp anying drawings, 18
a specification, like. characters on the draw-

‘are met with. ¥or

1| the strength or intensity

a magnet co-acts with.
g detecting member made .'a-s;f.a-.".'.';‘.liispgnetiz;' more quic
on the filling | ment of the feeler is required for
carrier and as having a to-and-fro movement.

m of the loom, said
90 feeler; however, being coupled with said de- |
tecting member and belng put thereby in an .

resent invention re-.
hereby the feeler |

‘row feeler or core magnetized by a conoidal,

‘may be carried forward beyond the breast

‘tioned had a uniform diameter throughout
‘In achieving these re- | 118 length, and it was therefore necessary to
“gults I have greatly reduced the weight of:

the same thin, the-

e movement toward the
, tits ends |
~ will not by contact with fine yarn mar or
feoler meets the.
ng carrier, nei-
_ _ e feeler will be,
marred or upset to the great disadvantage’

rical bar, and in practice
T have found that such a form of feeler, if |
made so as to contact with a large number of
threads or length of filling surface Is slug- | ol the “a%
- gish in action because. of its mass, and, on the | the attractive influence
it made small and-light-for
easy movement the ‘resulting small point s

apt to cut and injure the weft; moreover;.  place, an intense magnetic field

are met example, as the certainty -
of movement due to the ‘attractive influence

of the feeler and its armature depends upon

of the magnetic

“of the feeler with the armature, there must -

be sufficient iron to carry the requisite lines
of force; and also, while a hight or blunt.

“pressure 1s required for a very fine thread, a

&

more quickly ‘and highly resp onsive move-
' f the high speed
than for slow speed looms. Accord-

looms

which permits me to secure precisely the

‘movement and effect required for any given

65
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| ingly T have devised a balanced construction
_ 75

conditions, and I have produced a special

construction which readily enables me to

balanced condition, the sald con-

elongated coil whose forward end, because
of its reduced or elongated, p ointed shape,

beam and, in fact, may project. forward so

movement of the lay.

~ The form of solenoid in the patent men-

80 -

85
as to enter the shuttle box upon the forward

90

set it back with relation to the mmner face of

the: breast beam a considerable distance so
that it could not be struck by the lay in 1ts

_ _ fell, but by my special
_COHStmIC't-ic}n} ‘of ‘solenoid the magnetizing
current is permitted to pass around the core
much closer
than was before possible, and therefore a more
intense magnetic field 1s produced. This con-
struction of solenoid and feeler also permits

. . B ST T TP ‘| 'me to vary the relative masses of the arma-
In the patent referred to, the feeler is.

95

to the end of said core or feeler '

100

ture and feeler as required for the proper -

as by increasing the mass of the armature or
‘decreasing the mass of the feeler the speed
‘of ‘the latter, or responsiveness thereof to
ce of the armature, may

De increased; or, . other words,
‘struction enables me to pr oduce,

at the eX- .

105

this con-
in the first

110
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treme end of the feeler, and, in the next

- place, to bring- the armature- or detecting

- member opposite the end el
~such position that it will extend throughout

10
15

20

o the front wall of the

25

- 1ng at the parts T th
loom from the right in Fig. 1, and If10. 5 is
a plan view of the left hand end of the loom,
I, 1. ' S

30
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1N section.

~when moved

~contained on

- 1r1ed- by

the region of maximum intensity of the lines
of force from said feeler. .

- The armature will be of such a'size or have
~ such mass, relatively to the feeler and its.
magnetic field, as to be capable of recelving

approximately all of the lines of force at
said polar region of greatest intensity. Tt
will be seen, therefore _
my invention enables me to have the Sensi-
tiveness or responsiveness and the entire ac-
tion of the magnetic device under definite
control; so that I may balance it according

to-any special conditions of speed, filling and |

loom desired., _ -
 Figure 1 in elevation shows a sufficient

portion of a loom with my lmprovements-

added to enable the same to be understood,

and the filling or weft carrier being shown
+—d, Ig. 4; Fig. 3 shows the coil 1 lon-
gitudimal and cross section and the feeler
within the same. .
at the left hand end of the

In the drawing, A represents part of a

loom side, B part of a breast beam, C one of
& pair of stands in which is mounted a rock

shaft D instrumental in actuating a trans-
Terrer represented by dotted lines at #/ and
carried by a rock shaft /s said transferrer
acting upon one of a series of
filling carriers mounted N a rotary hopper
a stud E, as provided in so-
called Northrop looms, a type of which is
represented in United States Patent No.
(48,986. S
The rock shaft D has connected with it

near its left-hand end two arms F,G,a spring.
H surrounding said rock-shafi

acting nor-
mally to keep said arms pressed toward the
breast beam. = _ -

. The upper end of the arm & engages the
end of a weft-fork slide I, sustaining a Piv-

oted weft-fork J which, whenever the weft :
ot the usual reed carried

1s absent In front
by the lay M, is moved toward the front of
the loom by the upper end of a catch car-
a wett hammer K common to sa1d
United States Patent No. 648,986, the ham-
mer moving said slide longitudinally in a
gulde L fixed on the top of the breast beam,
and turning the shaft D to actuate the filling
changer to supply new filling in the shuttle
to take the place of a filling carrier in which
the filling has parted. Should the filling,
however, not be supplied, the slide I will
have imparted to it further movement to-
ward the front of the loom, and will strike

that this feature of |

shuttle box, the shuttle,

~Ihg. 2 15 a section in the line

If1e. 4 1s an elevation look- |

— -

| handle R and
of said feeler in |

filling being changed

930,425

1d x shipper
stop the loom in well known

the Iever S, turn it, and relegse the

manner. -
The lay

and a front wall
O having an opening «. The shuttle P,
shown in Figs:
filling carrier & provided with 1 detecting

member ¢ of magnetizable mater; al, said de-

tecting member being herein shown only in
the form of a band,

IFig. 1 by full lines in
the filling @ covering the detecting member
and being uncovered only just before the
filling is exhausted. -
“That the filling carrier may be changed
automatically, the bottom of the shuttle and
the shuttle box below the shuttle js open, the
at that end of the lay
which 1s immediately under the usyual hopper
containing the supply of filling carriers.
“The feeler 35 shown, instead of being cy-
lindrical as in
to, 1s composed of a piece of
sufficient thickness that when struck by the
filling and moved longitudinally in the wire
coil 87, the feeler will not be bent anid there-
fore bind in the solenojd. The feeler con-

stitutes the core of the coil or solenoid.

~ The light-weight feeler is g leading fea-
ture of my present invention, and by its use
the yarn is not marred as it strikes the feeler:
and moves it in the coll, and the feeler hav-
ing a thin end of considerable width, when
struck by the detecting member is not upset,
nor 1s the detecting member marred.

The wire coil surrounding the feeler, in
Patent No. 665,559, is uniformly ceylindrical
throughout its
coll are as large as the median line thereof,
and the coil has therefore to ba so set that
its inner end will occupy a position beyond

‘the point reached by the lay 1n its movement

toward the fell.

 To gain the best results in a Joom I have
found by experiment that the size and leneth
of the wire in the coil 87 must be such and
so distributed as to make of the feolop the
strongest possible magnet, and to effect this
the wire 1n the coil should he brought as
close as possible to the end of the teeler when

1m its normal position of rest, and I have de-

rived important results by so shaping the

coil that its inner end will lja close to the de-

tecting member when the latter is exposed to
engage the magnetized feecler. To accom.
plish this T have wound the wire coill 37
thicker at its median line than at its nner
end next the lay, and as the lay is moved
toward the fell the hole « m the shuttle box
will pass over the end of the coil 37. To pre-

vent the feeler from being withdrawn from

the coil by the pull of the detecting member

d, I have bent upwardly the inner end of the
36.  The binding posts 88 and -

thin feeler at

M has as herein shown af its feft
‘hand end a shuttle box of usual construetion
provided with a binder N

L and 4, is provided with .

|
B 1

Patent No. 665,559, referved
flat metal of

o

length, and the ends of the

RS,

b
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- ot a projection m fast _,upon_-._the.'rii's-ual weft
~ hammer K which 1s moved forwardly in.
20
~ the lay.

- predetermined point, the dog

in its normal p
25

~ determined point, the lever % is moved to

30

39

40

"~ which I have chosen herein to illustrate the |
same 18 a rod 7 having at or ‘near one ‘end |

~an incline 7/, see F1g. 4, and joined by a set

45

50

nected with said stand by suitable bolts. |

_55

~ extended through a guide or bIZCKES .
" The rod o* is surronded by a suitable spring

60

stitutes an auxiliary feeler co-acting with
 the feeler 35, and 1s moved away from the

feeler 35 at each forward ‘movement of the .| arm o® as the rod 7 is moved outwardly with 130

69

having a 1cl1 e
way receives a slide block ¢? free to be moved-
therein, the projecting end ¢ of which when
in its normal position. terminates substan-

Jength thereof may be adj - .
requirements of the Joom. The lever o is |

circuit, deriving current from any source of
electric energy, as, for instance, a dynamo,

the current traversing the solenoid 1n usual

manner.

The breast beam sustains a guideway ¢
slotted guiding ear¢”. The: gulde-

tially in contact with

acting against said lever and normally keep--
“ing the dog ¢ out of the range f movement

-

usual manner at every other movement of _ er « ti¢c COLe
ST e e or magnet will stop 1n the position shown 1n
the exhaustion of the filling to a

Prior to _

depress the dog into its abnormal position,

so that ﬂle_ pIOJ ectl(}n m:

K will engage the dog as the hammer moves

"~ move the slide ¢ outwardly. causing it, act-
ing against the arm ¥, to turn the rock }
shaft D and cause the filling changing mech- |
anism to be moved to supply new filling to.

‘the shuttle, the incoming filing meeting the
filling carrier which is to be ejected and

~ forcing the same irom the shuttle

the shutle box of the lay. '

The dog and slide form partoftheactu— .-
ating mechanism for the transterrer. ', and |
other parts of said mechanism 1n the form 1n -

serew 7 to a lever o, the rod being made

preferably of a plurali v of parts that the |
' usted to suit the |

L

mounted upon one end: of a rock shaft o’}

' L

free to be turned 10 & suitable bearing o? of a
frame W mounted on a stand W’ ‘extended |
from the loom frame, said-frame being con- j

The rock shaft o’ has also connected to it &
arm o° to which is jointed a rod ot
. or bracket 0%,

second

pies its normal position. - The lever o con-

-
'

vith the upper end of the
arm F connected with the rock shaft D.

e ao 1S maintained: 3
its normal position shown in Fig. 2, but:
whenever the filling is exhausted to a pre-

of the weft hammer

through |

5° which acts normally fo keep the acting.
upper end ot the lever o pressed tow ard the |
feeler or magnet 35, said lever contacting:
with said feeler only when ‘the latter occu-

20 peceive wires 40, 41 of any suitable electric lay toward the fell to beat in the filling, said

auxiliary feeler being arrested by said feeler
35 only as the lay 1s moving backwardly,
‘said feeler 35 then occupying its normal po-
- The coil 37 is secured in-such position .
| that whenever the lay M is moved toward

| the breast beam or fell to beat in the filling,
“the hole'in the front wall of the shuttle box

will. pass over the inner end ol the feeler, 75
and at every other Aforward beat of the lay

70

_ ). | said feeler will be: embraced. by the hole
"~ The block ¢* has rising from 1t an ear on ‘made in the front wall of the shuttle and the |

which is pivoted at ¢ a lever / provided at |
its inner end with a dog ¢, a spring k, Fig. 2,

filling then on the. filling carrier will con-
“tact with the feeler and push the same back- 80
‘wardly against the spring 3, and so long as
' the detecting member d of the filling carrier

“is mot permitted, by the exhaustion of the
| filling to the desired extent, to be attracted
to the feeler or magnetic core 35 the feeler

85
| _ back-

wardly or away from the breast beam.
Should the feeler or magnet and the mag-
‘netically. responsive mass or detecting mem-
er be coupled together due to the exhaus-
‘tion of the filling to a predetermined ex-
“tent, then as the lay. is moved ;ba,ckwa,rdlyq |
‘the feeler is attracted by the detecting mem-
‘ber and moved with it into its abnormal po- 95
@tion. '

- By the term « abnormal position of the

feeler ” 1 mean any position in which the

Figs.' 1. and 5, while the lay moves

90

“magnetic action due to the responsive pres- 100
ence of the armature or detecting member
‘moving with the lay in the magnetic field of
| the feeler or solenoid core, and 1n such posi-
tion only the lever o will not be arrested by
the feeler. If the lever or auxiliary feeler

¢ is not arrested by the feeler 85, then said
Jever is moved by the spring o° abnormally -
to the left, which insures such a movement
of the rod n as will cause the dog 7 to be
‘lowered that 1t may be engaged by the usual 110
weft-hammer and actuate the filling chang-
ing means. . .
A suitable spring3 1s made to just con-
| tact with the outer end of the feeler 35 whnen
-._j_1ay..is;mm:ed_formrd far enough to put the
"'mgnetizable_;bod}r'._df_off the filling carrier in
contact with the inner end of the feeler or
the lever o from contact with the feeler or
| magnet 35 when the Jatter is being moved
| by the filling on the filling carrier, and while
mal position. Said means as herein
“includes a rod r-iree to slide in suitable ears
of ‘the frame W and having a cam-shaped
| inner end, see Figs. 1 and 5. The cam part
of said rod'_gcts__”agains_t;:_-the'1.ower end of the

fecler is drawn backwardly with the lay by -

105

the solenoid is adjusted as described, and the 115 '

= Suitable means has been prd‘vided to move 120

“gaid feeler 1s being moved back mto its nor-
shown 125
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- normally acts to retain the
position.  The inner

- mmove the latter outwardly against the

1ts armature moved with __
as on the filling carrier, the feeler fajl to

said -dog is canght by the

‘consequently

the lay as the latfer 1S moved Torwardly | balance, as. T term it,
toward the fell. | - -

18 surrounded by 2 Spring 7,

- The rod 7

one end of which rests against an ear o ‘the
suitable pro-

frame, and the other against a
jection as 7’ of sald rod, so that said Spring
rod 1n its inward
end of the rod » has an

adjustable contact 7 which may be adjusted

to 1ncrease or decrease the effectjve length

of the rod and determine the exact times of
starting the longitudinal movement of the
rod 7 with relation to the time of starting

- the feeler as the lay is moved toward the
- breast bean. - Y

1t 1s 'preferi‘ed to mb_vé the rod 7 a little in
advance of the movement of the feeler 35

- as the lay is moved toward the breast beam.

The rod 7 is moved by or through the action
of a bunter »? carried by the lay meeting the
contact piece.

7* of the rod. Whenever the

lay is, therefore, moved toward the breast |
~ beam the rod »

shaped end
~moves the lever o away from the feeler or

1s moved so that its cam-
acts against the arm o® and

magnet 35° as or a little hefore the filling
acts against the inner end of the feeler to
> pres-
1S pre-

sure of the spring 3, and said lever

vented from coming in contact with sa1d

feeler or magnet until the latter arrives

again -in its normal position, and conse-

quently said feeler or magnet is not worn
and 1t may be moved easily. - Whenever,
however, the feeler or magnet 1s drawn into
1ts abnormal position by the attraction of

arrest said lever, and the latter is moved by

the spring o9, drawing the cam bar n to the |
. causing the incline 7’
thereof to lift' the lever 4 and depress the
so that the
projection m of -

left, Figs. 4 and 5,

dog 7 into its abnormal position,
the weft hammer which moves the slide ¢,
as before described, and turns the rock
D, causing the filling changer to act.

~ The less the weight of the feeler the lighter |
the blow required by the filling to move the
) feeler as the lay approaches the fell, and j
the yarn is not mmjured, but
_ er must have sufficient mass, as
already explained, to produce enough lines
~of magnetic force to magnetize quickly the
‘magnetizable detecting '
gree of quickness required depending upon

yet the feeler

the speed of the loom and other conditions
already explained; and for the begt results,
as also already explained, the armature and
feeler must be so related in size or mass that

the armature will cut oy recelve a maximum

number of the lines of force at the end of the

- Teeler, this being the Polar region of greatest

o

ensity or int..emi_ty? of magnetic force.
- I have found it of great

advantage to thus

the lay and shown

member d, the de-

[ a—

tion of the length

ference with the
of the lay toward the fell.

carrier

930,425

the magnetic strength
of the fecler with the band o detecting
member on the filling carrier according to
the weight of yarn and the speed of the
loom. As for mstance,
slow speed of the lay
4 comparatively heavy feeler, whereas if the
loom 1s speeded up, said band would fail
to attract and move the feeler, S
1 believe that I am the first to proportion
the fixed and movable magnetic bodies to
the work to be done.

~Having described my 1nvention what I

claim as new and desire to secure by Letters

1. Ina weft replenishing loom, a fAlling
carrier provided _
and a magnetized feeler composed of a metal-
lic bar having its end flattened m the direc-

obviate jamming or cutting the filling,
2. In a weft replenishing loom, a weft
carrier provided with an armature detect-
ing-member, a solenoid, and a feeler Com-
posed of a thin flattened metallic bar onided
m said - solenoid and prevented from ro-
tating therein, said feeler contacting wit)
the filling. "
3. In a weft replenishing loom,
carvier provided with an armature defeet-
Ing-member, a solenoid, and a magnetized
teeler composed of a thin, flattened metallic
bar guided in said solenoid and prevented
trom rotating therein, said feeler contacting

a weft

. | £
with the filling, and means to prevent the

escape of said feeler from said coil.

4. In a weft replenishing loom, a filling
carrier, a magnetizable detecting - member
and fecler, said feeler being composed of a
thin, light-weight metallic bar the widest
part of which 1s located in the direction of
the length of the filling carrier to obviate
jamming or cutting the filling. a lay having

_ : =9 :
a shuttle box provided with an opening, and

> | & solenoid surrounding said feeler, the end
shaft -

of the solenoid being embraced by a part of
the shuttle box when the lay arrives at the
end of its stroke toward the fell.

5. In a weft replenishing loom, g nlling
carrier provided with a detecting-member,
and a magnetized feeler composed of a
inetallic bar widened at its end in the direc-
tion of the length of the filling carrier to
obviate jamming or cutting the filling, a

solenoid wound tapermg at its inner end
and surrounding said feeler, and a shuttle

box having an opening opposite said solenoid
whereby the smaller inner end of the coil
nay project toward the lay without inter.

usual forward movement
6. In a weft replenishing loom, a filling

Ing-member, a solenoid and its core, the
latter constituting a feeler for cooperating

a thin band at a
may attract and draw

with a detecting-member,

of the filling carrier to _

provided with an armature detect-

8(

90

995

100

105

110

130




Wi

~carrier provided with a detecting member;
and a magnetic feeler having an end en-
" Jarged in one direction to enable substan-

' tially the entire end of the feeler to contact.

LD

7. In a loom,

region ol

with said armature,said solenoid beingwound |

in a thin elongated layer at its forward end

a Teeler

lines of force from
a mass capable of

~with said detecting member..

 latter constituting a feeler for
with said armature, said feeler being ren- |
dered quickly responsive by b _
light and having its magnetic field brought

29

30

35

aaid first named feeler from

40

45

9. In a weft replenishi
carrier provided with. an:

to maximum intensity at

exposed, and the armature having a mass
. , proximately all of
* the lines of magnetic force at the end of said

capable of ‘recelving ap

feeler.

10. In a weft replenij.shi.f]:ig 100111: aﬁllmg ?

carrier,

filling on the carrier and be ‘moved there-
by on the beat up movement, an: auxiliary

for relieving the

named feeler and means

to permit free movement thereof. -

~{1. In a weft replenishing loom, a ﬁiliﬁg! -
- carrier, a feeler adapted to feel for the |
filling on

the carri

being relatively

. the innermost end
of the feeler, the strength of said field being |
‘sufficient to magnetize the armature when |

o feeler adapted to feel for the.

such contact

jer and be moved there- |
by, an auxiliary feeler normally contacting:
with the first named feeler, and means for

“consisting of a |
solenoid core, combined “with an armature
on the filling carrier, said armature opposite:
the end of the feeler extending throughout
‘the region of maximum intensity of the
said feeler, and having
receiving approxim ately
11 of the said lines of force in:the polar-
maximuin magnetic_:i_1>1t'eiisi_ty.};}- SR

"R In a loom, a shuttle having o filling | filling carrier provided with a detecting
‘member, a magnetized feeler adapted to Teel
| for the filling on the carrier

| carrier on the beating up m _ _
‘auxiliary feeler norma lly contacting with
feeler, and means

‘ .

a supply ol
Jary feeler and

‘when the filling on the _
| exhausted, an’ auxiliary feeler adapted to
contact with the magnetized feeler when the

zl.lno*vil'ig:"the auxiliary
‘tact to permit iree movement of the mag-
netized feeler. o
14, In a welt replenishing loom, 2 filling
carrier, a ma onetized feeler
filling on the carrier,
| tained yieldingly in a magnetized field and.
| adapted to be moved by the filling on the

‘the sustained magnetized

free movement .
| In testimony whereof, I have signed my
“pame to this specification, In
| two subscribing witnesses.

~12. In a weit replenishing loom, 2 filling
carrier provided with a detecting member,

‘a magnetized feeler adapted to feel for the
filling on the carrier mo
on the beating up movement when there 1s

an auxil-

and be moved thereby
' filling on the carrier,

means for moving the auxil-

‘iary feeler transversely of the path of move-
‘ment of the first named feeler.
. 18, In a weft replenishing loom, a lay, a

and to be moved

ment when there

or on the reverse movement of the lay
the carrier is practically

Jatter is in normal position, and means for
feeler out of such con-

‘movement, and an

“for moving the auxiliary feeler out of con-
). ] : an- a ry { tact with the
oeler mormally contacting with the first |

magnetized feeler to
of the magnetized feeler.

 HARRY W. SMITH.

ff:_. XVﬂﬂl{-‘ﬁSSes -

REGORY,

Gro. . MAXWELL. '

_ to feel for the
said feeler being sus-

permit

the presence of

5

mwmg f'the _aﬁﬁ_ilidi4y fé_eler' trﬁm?ér%ly* of
the first named feeler. .

2

55
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‘backward thereby on the beating up move- - -
L m n is a supply of filline on
r. the carrier, and to follow the detecting mem-
o loom, a filling |

vided Wit armature detect-
ing-member, - a ‘solenoid and its core, the
cooperating

65

70
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80
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