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.- This invention relates to improvements in weft
detectors for looms and it is the general ohject
of the invention to provide a detector which will
avoid: contact with: the yarn .and .operate pref-
erably by a beam of light which is normally ren-

dered inoperative by presence of weft, but which
upon substantial depletion of weft is allowed to

shine. directly upon a Iight sensitive "detector

o element. . ..

10

s

In my cd—bendhig. application’ Serial “No.
720,739 I have set forth a weft detector of the
general type. described herein and'so arranged

_that' the detecting. element is responsive to

change of illumination and arranged when this

-alteration occurs to. bring about ‘& change in
loom operation. 'In that application the charge

*-in illumination is effécted by reflected light. It

Is an important object of my present invention
to employ shuttles and bobbins so. constricted

“that a source of light which would normally tend

to shine directly upon the sensitive element at

the time of detection is prevented from doing so
by weft presence, When :the -weft" reaches ‘& -

given minimum it will no longer be. able to ob-

struct the passage. of light and the detector

cell, whatever its form, will be energized by a.ray

of light falling directly upon it. .In this way I

avold any variation in the intensity of the actu-
ating beam which" might result from using &
number of bobbins or the like, each with its own
reflecting surface. T PR
Every alternate beat of the loom the shuttle

. box at the. detecting end' of the°loom will be

empty and a false indication might thereby be
given. " In order to avoid this result I provide
means for preventing ‘a ray of iight from being

"able to fall on the light sensitive element when .
;the shuttle box'is empty. I may provide a shut-

ter or the like which interrupts the beam of light
when it would otherwise pass through an empty

shuttle

related to an opaque .shield which allows light
to pass toward the detector only at Such times

.88 actuation of the detector is desired. = .

My present. invention can beitsed with bob-

bins which are provided with & slot o transmit

light where-means are, provided to position the
bobbin so that the slot is always able' to trans-

"mit light, or a special form of bobbin may be

-used so constructed that it will transmit light
regardless of 'its angular’ position with respect -
to the shuttle. In either instance the bobkin

box to ‘excite the detector. As a ‘par--
ticular means of accomplishing this result, I'may
use' a cam or the like having a complete revo=
- lution in two ' picks of the Joom and operatively

can be constructed to transmit a comparatively
small amount of light inasmuch as the detector
is to.be actuated only by. direct rays and color
of the yarn being detected will not have any
appreciable effect upon the light which' reaches
the detector. In this respect my present inven-
tion differs from that set forth in the aforesaid
application. In the arrangement set forth ‘here-
in presence of yarn casts a shadow upon the
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detector ‘element . and depletion ‘of .the weft' by 10°

the weaving: operation removes' the shadow to

permit actuation of the detector. ==
With these and other objects in view which will

appear as the description proceeds, my invention

resides in the combination 'and arrangement of 18

parts herelnafter described’and set forth in the
claims.: ' L S

.. In the accompa:m:r‘mg, drawing wherein a con-

venient embodiment of my invention is set forth,

-+ Fig.-11s a plan view of .an end of & loom show-

ing the lay and associsted detector parts,

20

. Fig. 2 is a vertical section on line 2——2 of Fig. .

1 showing a loom controlling mechanism,
- -Fig, 3.1s' a detail rear elevation taken -along
line 3—8.of Mg. 2, .. . = RN
‘Fig. 4 is a detail diagrammatic view of a part
of Fig. 2, but showing & different position, and
]Fgg.ﬁ\ Is a view of a slightly different shutter
piate.- e RN R S ‘-;.A“v
Referring to the drawing, I have shown a loom
10 _having .a lay. 11 mounted on swords one of
which is designated at. 2 in:Fig. 2. The lay rocks
on g rocker shaft {3 and is driven back and forth’
by a shaft not shown attached to connectors 14,
By means not shown the picker stick 18§ is pro-
pelled inwardly in slot 18 of the lay to drive the
shuttle S out of the box B to the ‘opposite side of
the loom. ' As shown herein this picking operation
may occur on alternate beats of the loom, the
shuttle box B containing no shuttle on the inter-

- vening picks when the picker stick is idle. The
‘picker 1T may be of the usual type eitlier secured

to.or moving with the picker stick.: - Sl
- In Pig. 2 I show a shipper-handle’ 28 on shaft

- 2f and having a lower arm 22 connécted: to rod
-23." -The latter 1s connected to an upright lever

24 on a fixed pivot 26.and a link 28 is attached to
the lever. . An:electro~-magnetic control ~device,

- such-as solenoid-27, has a core 28.connected to the

link 26. -A cam 28:0on bottom shaft 30 rocks a

‘knock-off lever 31 having a knock-off finger 32 in

timed relation with the loom and as shown herein

‘on alternate beatsof thelay.. . .
. 'When the loom is running the shipper handle-.
will be pulled forward or to the left as viewed In
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Fig. 2, the effect of which will be to move rod 23
to the right, thereby placing the lever 24 in its
right hand position. When the solenoid is deener-
gized the knock-off finger 32 will pass above the
adjacent edge of the link 26 and the cam and
cam lever will have no connection with the ship-
ping mechanism. When the solenoid is energized,
however, the core 28 is raised to 1ift the link 26 into
the path of the finger 32 and the subsequent rock-
ing stroke of the lever 31 will push the link to the
left as viewed in Fig. 2 and effect rocking of the
shipper handle in a clockwise direction. The
particular knock-off shown herein forms no part
of my present invention and may be substantially
the same as shown in prior patent to Payne No.
1,873,465, to which reference may.be had for a
further understanding of the details of structure

‘and operation of the knock-off mechanism: con-
_trolled through the electro-magnet. It is suffi-

cient for the purpose of the present invention to
note that energization of. the solenoid 27 results
in a change in lcom operation, in this instance,
loom stoppage. ‘
The matter thus far described of itself forms

‘no part of my present invention and may be of

the usual construction. ,

In carrying my present invention into effect I
secure to the loom frame & stand 40 to which is
secured & housing 41 in which is located a photo-
electric ¢ell or tube 42 -senisitive to a change in

illumination.. As shown more particularly in Fig. -

2 the housing is closed on all sides except the rear
in which there is located & port or slot 43 so posi-

tioned that light entering will fall on the photo-

electric tube.

A cable 44 containing electric conﬁections ex~"

| - tends between the tube and a relay mechanism

40

45

shown generally herein at 45. The relay mecha-
nism is fed by wires 46 and 47 tapped in from
feed wires 48 and 49, respectively, and there lead
from the relay other wires 50 and 5! which are
connected as shown in Fig. 2 to the solenoid 27.

The details of connection between the photo-
electric tube, the relay, the solenoid and certain
other electrical apparatus considered desirable in

. - this form of electric apparatus may be the same
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as shown in the aforementioned application Se-

‘rial No. 720,739. These connections of themselves

form no part of my present invention and it is
thought sufficient for the purposes of present de-
scription that when a change oceurs in the illumi-
nation of the photo-electric tube, the mechanism
designated generally af 45 will operate to send
current through wires 5¢ and 51 to energize the
solenoid 2T1. = o

Secured to the back of the lay is another hous-
ing 60 containing an electric lamp 61 which may
be fed by wires 48 and 49. - The housing 60 may
if desired be closed on all sides but has in the

“front. thereof a slot 62 which may be as shown in

Pig. 2 at substantially the same height as slot 43,
although this relation is not.essential, -

The shuttle box B has a box front 656 with a slot
66 while the binder 67 for the shuttle is provided
with & slot 68. 'The shuttle S may have front and
back slots 69 and 70, respectively, while the bob-
bin 1f may have a slot 72. The bobbin may be
formed.and held in the shuttle as set forth in my
prior Patent No. 1,611,394 and the parts are so
disposed that when the shuttle is boxed the slots
43,62, 66, 68 and 12 are all so related that if the
bobbin be empty of weft, light can pass from the
lamp 61 to the photo-electric tube 42. If desired,
a bobbin as shown in Patent No. 1,612,081 may be

e |
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used, in which case light will be able to pass
through the bobbin regardless of its angular posi-
tion relatively to the shuttle.

As is common with certain types of looms the
shuttle will be picked alternately from the two 5
ends of the lay, which means that on every other
beat of the lay the shuttle box B will be empty.
Under these conditions the lamp, if continuously
burning, would come near enough to the photo-
electric tube to energize it and thereby give a false 10
indication as the lay advanced. It is an impor-
tant feature of my present invention to provide
means for preventing a direct ray of light from
passing from the lamp through the slots already
mentioned except at those times when detection 15
of weft is desired. I show herein one particular
way of accomplishing this result, but I do not wish

- to be limited to such means.

The housing 41 is provided with a pair of guides
15 and 16 slotted to receive a thin shutter or 20
opaque plate TT which lies close to that part of
the housing 41 in which the slot 43 is located.
The lower end of the plateis connected to an arm
18 attached to a shaft 79." A pin 80 may be used
to establish connection between the arm 78 and 25
plate 11 as set forth more particularly in Fig. 3.
The shaft 19 will be rocked in a bearing 81 as-
sociated with the housing 4f and in a second
bearing 82 supported by the bracket 40. A small
lever 83 is secured to the shaft 19 and has one arm 30
connected to a spring 84 which, as shown in Figs.

2 and 3, acts normally to raise the plate 11. The
other end of the lever 83 is connected to a rod
85 connected at its lower end o a lever 86 pivoted
at 87 and positioned by a cam 88 having a high 35
point 89 and a low dwell 80. The plate 17 may
have a slot 81 through which light can pass, and

g, cam roll 95 on the lever engages the cam.

In operation, lamp 61 will be burning constantly
and the lay will move back and forth, the shuttle 40
being in box B on alternate beats. When the
shuttle enters the box B during the forward
movement of the lay the timing of the shaft 30
will be such that the cam 88 will place the riser
or high point 89 under roll 99, thereby depress~ 45
ing the rod 85 so that the slot 91 comes into align-
ment with the other light transmitting slots al-
ready described. If under these conditions suf-
ficient weft is present in the shuttle for continued
weaving, it will block passage of light through 50
the hobbin slot 72 and a shadow will be cast on
the photo-electric cell 42. Under these condi-
tions there will be no excitation of the tube or the
relay and the loom will continue to run.

As the lay moves rearwardly after reaching its 55
foremost position the picker stick will be operative
to propel the shuttle to the opposite side of the
loom, bt before this happens the cam 88 will be
turned far enough so that spring 84 will move
the lever 86 in a clockwise direction as viewed in 60
Tig. 2, operatively relating the lever to the low
dwell 80. The effect of this motion is to raise the
plate 171 %o the position shown in Fig. 4, so that
the opaque part thereof under the slot 91 will be
in the path of the ray of light before the shuttle 65
is picked. In this way a false indication, which
might otherwise result when the path through
the shuttle box was unobstructed due to shuttle
picking, is obviated. During the subsequent beat-
up of the lay when the shuttle is on the opposite 70
side of the loom the dwell 30 will continue to
control the lever 86, and slot 43 will be blocked to
light. : ’ : :
~ When the shuttle again is picked into box B
it may have its weft supply depleted, and after it 76
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As boxed the riser 89 will

o

ill depress the plate 11,
whereupon light' emanating ‘from the lamp 61

Will pass through slots 62, 86, 72,70, 66, 81 and 43

falling onto the photo-electric tube and energiz-
ing the latter to excite the solenoid. 21, There-
after a change:in loom ;operation will occur as
already described:: . . . " . R

If desired a modified form of plate 96 can be
used the upper edge 97 of which will.be above the
slot 48 during the greater part of a two-pick cycle

-of the loom, the opaque part:of the plate casting

a:shadow on the photo-electric cell'when in raised

.position.. - This form :of plate can be lowered so
-that light can pass over the top.of it into the slot
43 to ‘accomplish. thé result achieved when the

parts previously -described. are - in- the ‘position
shown in Fig. 2. o R i
From the foregoing it will be seen that I have
provided a simple means for indicating weft ex-
haustion without physical contact of any of the
detecting parts with the weft. This result is
achieved as shown herein by placing a source of
light and a photo-electric tube in such a relation
to each other that when detecting is possible weft
presence will cast & shadow on the tube, but if
weft be absent, or substantially depleted, the

‘light is transmitted through the weft carrier to

excite the photo-electric element; It will also

be seen that excitation of the photo-electric tube

is prevented at all times except those when a shut-
tle is boxed and in-a position to be detected. It
will also be seen from Fig. 2 that when the parts
are related for detection, the port -or slot 43 is
close to lay-carried parts which do not transmit
light except for the slot 66 and the possibility of
extraneous light entering the housing 42 is there-
by greatly reduced. If desired, the circuit ean
be adjusted so that the intensity of light from the
lamp 6! passing through. the slots ‘will ‘not be
sufficient to excite the photo-electric tube until
the lay is in the forward part of its stroke.  This
result can be accomplished because the intensity
of the light varies inversely as the square-of the
distance between the lamp and the tube.

Having thus described my invention it will be
seen that changes and modifications may be made
therein by those skilled in the art without de-
parting from the spirit and scope of the inven-

~tion and I do not wish to be limited to the de-

tails herein disclosed, but what T claim is:

1. In a loom, a photo-electric. weft detector
effective upon a change of illumination thereof to
initiate a change in loom operation, and a source
of light tending at the time of detection to shine
directly upon the weft detector to .change the
illumination thereof and prevented from shining
on said detector when sufficient weft for con-

tinued weaving is‘present.-

60

2. In a loom, a weft detector eﬂ'ectivé’upon a
change of illumination thereof to initiate a change

“'in loom operation, a sotrce of light positioned to

85

70

shine directly upon and change the illumination
of the detector at the time of weft detection, and
a weft supply to prevent the source of light from
changing the {llumination of the detector when
sufficient weft for continued weaving is present.

3. In a-loom, a weft detector effective upon a
change of illumination thereof to initiate a change
in loom operation, a source of light, and a shuttle
containing a supply of weft and so formed as to
define a passage for light from the source to the
detector, presence of sufficient weft for continued

- weaving preventing transmission of light through

“ .~ -the shuttle from the source to the detector,
5

4. In & loom, a weft detector ‘effective upon 8
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.n loom operation, a source. of

3

change of illumination thereof toinitiate a change
In loom operation, a source of light, a weft carrier
between the source of light and weft detector
effective when sufficient welt for continued weav-
ing is present to cast a shadow upon the detector 5
and-effective when insufficient ‘weft is present to
define:.a passage for light from. the source to the
detector ‘to -change the illumination of the

.detector.

9. In a loom, a weft detector effective upon a
change of illumination thereof to initiate a change
light, a shuttle, a
weft carrier in the shuttle, the carrier and shuttle
being located-between the, source of light and the
detector,  sufficient  weft for continued weaving 15
casting a shadow upon and causing no substantial
change inillumination of the detector, and said
carrier.and shuttle being so formed as to define
& passage for light when insufficient weft is pres-

10

- ent from the source to the detector to change the 20

illumination of the latter.. . i ;
6. In-a loom, a weft detector effective upon g

. change of illumination thereof to initiate a change

in ‘loom operation, a source of light .tending to
change the illumination of the detector, and 26
means to place a sufficient supply of weft for con-
tinued weaving in position to cast a shadow upon
and prevent change of lumination of the de-
tector. S

7. In a loom, a photo-electric weft detector ef- 80
fective when the illumination thereof is changed
to initiate a change in loom operation, a source of
light, and a ‘weft supply to be located between
the source of light and the detector at the time of
wett detection. ’ 3

8. Ina loom, a substantially stationary weft de-
tector effective upon a change of iliumination
thereof to initiate g change in loom operation, a
source of light movable toward and from the de-
tector, and means to interpose a weft supply be- 40
tween the source of light and the “detector to
prevent light from falling on the detector when
sufficient’ weft is present and permit light to fall
on the detector when insufficient weft is present.

9. In a'light actuated weft detector, a stationary 45
element effective upon a change of illumination to
initiate a change in loom operation, a movable
source of light, and means to interpose a supply of
weft between the source of light and the element
at the time of detection. ‘

10. In a loom operating with g weft supply, a
weft detector effective upon a change of lumina-
tion thereof to initiate a change in loom opera-
tion, a source of light movable toward and from-
the weft detector, and effective when approaching 55
the detector and when the weft supply is substan-
tially exhausted to change the illumination of the
detector. : o

11, In a'loom, a weft detector effective upon a
change of illumination thereof toinitiate a change 60
in loom operation, a source of light tending nor-
mally to change the illumination of the detector, a
lay, a shuttle to be in detecting position on al-
ternate beats only of the lay, and means operative 65
on the. intervening beats of the lay to prevent the

50

- source. of light from changing the illum;nation of

the detector. ‘ :
12.'In a loom, a weft detector effective upon a
change of illumination thereof to initiate a change 0

‘in loom operation, a shuttle to be in detecting po-

sition on. alternate beats of the loom, a source of
light normally positioned to effect g change of

_1llumination of the detector, and means to prevent

the source from changing the illumination of the 5 :
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of the loom. _ '

13. In a loom, a shuttle to be in detecting posi-
tion on alternate beats only of the loom, & weft
detector effective when the {llumination thereof
is changed to initiate a change in loom operation,
‘a source of light positioned to change the illumina-

tion of the detector, and means effective on the

non-detecting intervening beats of the loom’ to
prevent the source from changing the illumination
of the detector. L

14, In a loom, a weft detector effective upon a
change of illumination thereof to initiate a change

in loom operation, & supply of wett to be in de-

tecting position on alternate beats-only of the
loom, a source of light, and means to render said

" source of light incapable of changing the ilumina~-

tion of the detector except when the weft sup-
ply is in detecting position. : :

15. In & loom, a lay, a wefl detector effective
when subjected to & change of illumination to in-
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_detector on the intermediate non-detecting beats

itiate a change in loom operation, a source of light
moving with the lay, and means by virtue of
which substantial exhaustion of weft causes the
light from the source to fall on and change the
{llumination of the detector. [}
16, In a loom, a lay, a weft detector on the lay
effective when subjected to a change of illumina-
tion to initiate a change in loom operation, &
souxce of light on the lay, and means by virtue of .
which substantial exhaustion of weft causes light 10
from the source to fall on and change the illumi-
nation of the detector. - : '

"17. In a loom, a weft detector effective upon &
change of illumination thereof to initiate a change
in loom ‘operation, & Iay, & weft carrier with a 156
weft supply on the lay, a source of light moving
with the lay and tending normally to change the
{llumination of the detector and prevented from
doing so by a sufficient supply of weft.

’ 20
. RICHARD G. TURNER.




