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PaTENT OFFICE.
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MENTS,
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OF ONE-HALF TO THE NORTHROP LOOM COMPANY, OF HOPE-
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SPECIFICATION fbrming part of Letters Patent No, 498,191, dated May 23, 1893.
Application filed February 13, 1892, Serial No, 421,388, (No model.)

To all whom it may concern:

Be it known that I, OBERLIN SMITH, of
Bridgeton, county of Cumberland, State of
New Jersey, haveinventedan Improvementin

5 Warp Stop-Mo‘monsforLooms of whichthefol-
lowing deseription, in connection with the ac-
companying drawings, is a specification, like
letters and figures on the drawings represent-
ing like palts

1o ThlS invention has for its object to provide
a stop-motion for looms whiech will act to stop
the loom upon the breakage of one or more
warp threads.

The invention consists essentially of- a se-

15 ries of warp detectors, each of which is moved
into an abnormal position by a warp thread
forming part of a shed, provided such warp
thread is perfect and unbroken; but should
a warp thread be broken it will fail to prop-

20 erly move its co-operating detector from its
normal into its abnormal -position, and any
single detector left in its normal position will
act through suitable mechanism to stop the
loom, as will be more fully hereinafter de-

25 scribed.

My invention is capable of being carried
out practically in many different ways and by
devices differing materially in construction;
so I have selected for the present embodi-

30 ment of my invention forms of detectors
adapted to slide freely or substantially so be-
tween or on and adapted to be guided prefer-
ably by the dents of the reed,. there being a
detector for each reed space, so that as the

35 warp thread or threads in any particular reed
space is or are moved in the formation of a
shed, such threads, if unbroken, will move
the detectors into their abnormal positions,
but should any warp thread in any reed space

40 be broken, so that it fails to properly come
into one side or half of the open shed, the de-
tector which should be moved by it, if un-
broken, will not be moved as described, but
-will beleft in its normal position to effect the

45 stopping of the loom. The stopping of the
loom by the failure of a warp thread to move
a detector may be effected in a number of
different ways; but in- this present embodi-
ment of my invention the movement of a de-

tector by a warp thread from its normal into 5o

its abnormal position operates to break an
electric circuit, which cireuit, if permitted to
remain unbroken or closed by the failure of

a detector to be moved, will act through suit-
able mechanical dev1ces, preferably electm- 55
cally actuated, t0 stop the loom.

One part of this invention therefore com-
prehends a loom eontaining the following in-
strumentalities, viz:—a series of sliding de-
tectors each of which is adapted to be moved 6o
from its normal into its abnormal position by
a warp thread, provided such warp. thread is
unbroken; a carrier for said series of detect-
ors; and a stopping mechanism adapted to
be actuated by any one of said detectors when 65
in its normal position, substantially as de-
seribed. _

Another part of this invention consists in
the combination with a loom, of a series of
warp detectorsadapted to be moved from their 7o
normal into their abnormal positions by the
warp threads selected to form a shed, pro-
vided said warp threads. are unbroken; and
electrically-actuated stopping mechamsm for ;
the said loom controlled by the position of a 75
detector, substantially as will be described:
also in the combination with a loom contain-
ing a lay, and a reed carried by said lay, of
a series of detectors arranged to slide between

and be guided by the dents of the said reed, 8o . .

and acted upon by the warp threads passing
through the said reed, substantially as will be
described:also in the combination with & loom
containing alay, a series of warp detectors, an
electro-magnet, the circujt of which is con- 85
trolled by said detectors, and a stopping mech-
anism actuated by said detectors, of means
actuated by movement of the lay to interrupt
thecircuitof said electro-magnet periodieally,
substantially as will be described. 9o

Other features of this invention will be _ -
hereinafter described and pointed out in the
claims.

Figure 1 is a left-hand end elevation of a
sufﬁelent portion of a loom to enable this in- g5
vention to be understood, only that part of
the shed-forming mechamsm which directly
receives and truldes the warp threads to sepa-
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rate them in the formation of sheds being
shown; Fig. 2, an enlarged section of the lay
eap and reed, said figure showing one form
of detector capable of being held in abnormal
position by the warp threads,shown as opened
as in the formation of a shed; Fig. 3, a par-
tial front view of the reed, showing the de-

" tectors held between the reed dents, some of

which are in section, one of the detectors be-
ing in its normal position; Fig. 3%, a section on
the dotted line x—a, Fig. 3; Fig. 4, side and
end elevations respectively of one of the warp
detectors; Fig. 5, a detail on an enlarged scale,
showing a portion of the electrically-actuated
stopping mechanism, the parts being in the
positions which they will oceupy when all the
detectors are moved into their abnormal posi-
tions by the warp threads; Fig. 6, a similar
view illustrating the positions of the parts
when one of the detectors has been left in its
normal position by the breakage of a warp
thread or the failure of a warp thread to move
it; Fig. 7,adetailof aweftfork to bereferredto;
Fig. 8, a diagrammatical view, illustrating the
electrical connections of thestop motion. Fig,
9 represents a modified construection, wherein
two detectors are arranged in each end of each
reed space. Fig. 10 represents another con-
struction, wherein two detectors are arranged
at each end of each reed space, each detector,
however, in this latter construction being
guided by or through a separate slot in a reed
dent. TFig. 11 is a sectional detail of a reed
cap and a portion of a reed, illustrating yet
another form of detector with its co-operating
parts. Fig.12 shows a side and a top view of
one of the detectors shown in Fig. 11, Figs.
13, 14, 15 respectively, a section, a partial side
view, and a partial under side view illustrat-
ing yet another modified form of my inven-
tion. TFigs. 16 and 17 illustrate still another
modification to be referred to; Fig. 18, a con-
struetion wherein the reed dents at their up-
per ends are inclined so that the detectors
may move in a direction at right angles to
the upper plane of the shed; and Fig. 19, a
modification to be described.

Referring to the drawings, A represents a
portion of the side frameof aloom; B the lay
or crank-shaft; C the lay; C* the lay sword
operated from said shaft; C*the picker stick;
(% the breast-beam; C*a holding plate having
a slot for the shipper C° to move in, and a
notch to hold the same in position; C° a weft
fork; C7 a weft slide-bar; C® a weft hammer;
C? a cam on the shaft C' to actuate the said
weft hammer; Ct a driving pulley on the shaft
B; C2 a belt-controller mounted to slide on
the rod O and actuated by a lever CY, piv-
oted at C'% and having its outer end in en-
gagement with the shipper C; and D, D’, D,
D3 heddle frames, all of which are and may
be of well-known or desired construection and
arrangement and which may be actuated in
usual manner, so need not thereforebe herein
further desecribed.

Any devices commonly used to actuate har-

498,191

ness frames in looms may be used in a loom
containing detectors embodying my inven-
tion; and it will also be obvious that the par-
ticular kind of harness, whether of metal or
thread, or whether outside of a harness frame
as in a Jacquard loom, is immaterial to my
invention.

Referring to Figs. 2 to 4, the reed consist-
ing of the reed dents a, held in position with
relation to each other by the reed heads o/, a?,
so as to leave suitable reed spaces ¢, are sup-
posed to be of usual construction; but the lay
C and the lay cap C’ as shown are peculiarly
constructed to thereby permit ready access to
thereed. Boththelay Cand thelaycap (/,see
Fig. 2, are of similar eonstruction, and there-
fore oneonly,—viz., thelay cap, need be herein
specifically described, like letters and figures
ineachrepresentinglike parts. Thelaycap ¢/
consists of two members ¢, ¢/, the member ¢
having a suitable longitudinal groove or re-
cess ¢ to receive the upper reed head o/, and
having its inner face below said groove fitted
with a guide or elamping plate ¢®. The reed
is held between this guide plate ¢® and a simi-
lar guide plate ¢, carried by a strip ¢® having
a bead or bearing surface c® at its outer face
adapted to co-operate with a longitudinal
groove in the member ¢’ of the lay cap, the
two members ¢, ¢’ being drawn together to
thereby clamp the reed dents between the
guide plates by means of bolts or screws ¢', a
portion of the member ¢ being removed, as at
¢8, above the groove ¢? so that the two mem-
bers will contact at two points only, viz.,—the
point 5 along the upper edges and the bead or
surface c®along the bottom edges, thus permit-
ting the two members of the cap to twist or
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warp it may be slightly without affecting in -

any manner the reed and the other parts sup-
ported thereby. In practice the reed dents a
will preferably be recessed slightly into the
guide plates ¢%, ¢*, as indicated in Fig. 3%, to
prevent the dents from spreading and thus
releasing the warp detectors from between
them. 'The reed spacesa®contain in the pres-
ent instance both at top and bottom warp de-
tectors d, each of which is formed substan-
tially as represented in Figs. 2 and 4, wherein
the body of the detector is of proper size'and
shape to fit between adjacent sides of thé reed
dents and the guide plates ¢ ¢*, the latter, to-
gether with the reed dents, forming a metallie
box or guide in which the detectors may slide
vertically.

The series of detectors d above the gunide
plates ¢?, ¢!, are provided with heads d’, the
heads of some of the detectors being formed
to make electrical contact with a contactstrip
¢ carried by the strip ¢°; others of the de-
tectors have their heads d’ higher than the
heads of the detectors referred to and are
adapted to make electrical contact with a con-
tact strip e’, also carried by the strip ¢® but
insulated from the eontact strip e; while yet
others of the detectors have their heads d’
turned in an opposite direction and areadapt-
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ed to make electrical contact with a contact
strip €% the faces of the headsof all of the de-
tectors being preferably beveled, as at 55, so
thatarubbing engagement between each head
and its contact strip is provided to insure a
perfectcontact. The headsd’ of the detectors

thus constitute movable eleetric contaets |

which are actuated by the warp thread, the
contact strips e, ¢/, ¢ constituting co-operat-
ing fixed contacts therefor.

The detectors for the best results may be
provided at their lower ends with bearing
lugs d? as in Fig. 4, which constitute the
thread supports for the detectors, the said
thread supports being grooved preferably as
at d® to bear upon the warp threadsw in the
reed spaces in which the detectors are ar-
ranged, the said lugs bemfr extended into suit-
able blOtS or spaces ¢* in the reed dents to
thus prevent the warp threads from being
caught and drawn between the detectors and
the reed dents at either side, the said warp
threads acting to move the detectors from their
lower normsl positions in contact with their
respective contact strips into their abnormal
elevated positions,asrepresented in the draw-

ings, suitable springs d* being preferably in--

terposed between the detectors and the upper
and lower reed heads Lo press the said detect-
ors upon the warp threads; although such
springs may, if desired, be omitted in the lay:
cap and- gravity relied upon to hold the de-
tectors down; but when the detectors are em-
ployed in the lay, the springs or some equiva-
lent devices should be employed.

The detector may be provided w ith niches

@ in which to insert the point of a sharp in--

strument for the purpose of moving the de-
tectors in their respective reed spaces, in case
they should become clogged with lint or other
substance.

Referring to Figs. 1, 5, 6, and 7, the lay C
of the loom carries an electro-magnet m, hav-
ing its armature m’ fast on one end of an ar-
mature-carrier m? pivoted at m? and in the
present instance having its outer end turned
at right angles, as at m? to form a hook in
line with and adapted to strike against the
end of a warp fork f,see Fig. 7, shown as piv-
oted atf’ in the slide-bar C7 in which the
weft fork C¢is also pivoted, said warp fork f
having its outer end provided with a hook f?,
adapted to be acted upon by the weft hammer

. C®in precisely the same manner as the weft
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fork C°is acted upon by the said hammer.
Believing myself to be the first person to
use a warp fork, my invention is not limited
to the exact shape or construction of the
warp fork or its actuating devices.
The weight of the armature m’, when unat-
tracted by its magnet m, is normally suffi-

cient to maintain the armaturein its retract-

ed position with the hook m*of the armature-
carrier in its elevated position, as shown in
Figs. 1 and 5, although a spring may be pro-

vided if necessaryto hold the armaturein its.

retracted position; but when the armatare m’

is attracted, the said armature-carrier is

moved to its abnormal position, Fig.6, and is
-caught and retained in such abnormal posi-

tion by a locking deviee, herein shown as a

pawl n, pivoted at n’ and normally retained

in its position Fig. 6 by a counterweight n2
When the armature m’ of the magnet m is
in its retracted position, Fig. 5, the hook m*
of the armature-carrier, during the forward
movement of the lay when beating in the
weft, will strike against the warp fork, as in
FlO‘S 5and 7, and turn the same on its pivot,
Fw 7, into the position shown in Fig, 5, so
that its hook J? will be raised outof the pa’ch
of movement of the weft hammer C%. But

| should the said armature be attracted by its

magnet, the hook m* of the armature-carrier
will be caught and retained in its abnormal
full-line p0ﬁ1t10n Fig, 6, so that it will pass
under the end of the warp fork f without en-
gaging and turning the same on its pivot, so
that the weft hammer CF in .its ‘subsequent
forward movement will engage the hook 12 of
the fork and move the same and its slide C*
in a direction to actupon asuitable arm 72 on
the shaft f* to turn the said shaft, thus caus-
ing the arm f?on the said shaft to strike
agains’o the shipper C* and move the same
sufficiently to disengage it from the usual
notch in the holding plate C4 and permit the
shipper to be moved to effect the stopping of
the loom precisely as though the lopom had
been stopped by failure of the weft thread to
turn the weft fork C® on its pivot.

- It will be understood that my invention
may be applied to a loom having any usual
driving mechanism having fast and loose pul-
leys, from one or the other of whicha belt will
be passed when it is desired to stop theloom,
or the driving pulleys may be of the variety

known as clutch or frietion pulleys.

. Whatever form of driving pulley or pulleys
is or are used for the loom, will be under the
control of its own proper form of device or
devices to effeet the stopping of the crank

shaft at the proper time as required; but

with all varieties of pulleys there must be
some sorb of a shipper handle under the con-
trol of the operator to stop the loom, and eo-
operating with this handle, which I-have des-
ignated by the letter “C*” and have denomi-
nated the shipper, there will be the usual
proper devices, according to the chardcter of
the pulley used

I have shown usual actuating devices be-
tween theslide-bar C"and the shipper C%; but
this invention is not limited to the particular

devices shown, and the same may be vari-’

ously made or formed or any known or suit-
able equivalent devices substituted therefor
without departing from my invention. The
cireuits of the contact strips e, ¢/, ¢* are con-
trolled by a switch of suitable construction
and preferably actuated by the lay at each
stroke, the said .switeh, as herein shown, hav-
ing threecontact plates h,h',h?onthe laysword
CX, see Fig. 1, but 1nsula,ted therefrom and
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from each other,said contact plates being con-

nected respectively in circuit with the contaet

strips e, ¢’ and ¢% The co-operating select-
ing member of the switch consists of the lever
h® pivoted at 2* on the frame A of the loom,
and normally acted upon by a spring 7° and
retained in its elevated position as repre-
sented in Fig. 1, where it will engage the con-
tact plate A* as the latter is moved beneath
it at each backward movement of thelay. But
the said selecting lever is moved from its
position Fig. 1 into proper position to en-
gage, as the lay is moved backward, either of
the contacts # or A’ by means of nuts %, 7/,
threaded respectively on rods ¢, % secured fo
and movable with the harness frames D, D,
the harness frame D’ when it is raised to
move certain of the warp threads into the up-
per plane of the shed, acting through the rod
7 and nut ¢’ to move the lever 2% into posi-
tion to engage the contact A’; while the har-
ness frame D, when raised to bring certain
otherof the warp threads intothe upper plane
of the shed, will act through the rod ¢* and
nut ¢ to move the said lever into position to
engage the other contact ., the arm %™ on the
said lever, however, moving upon the contact
72 when the lever /% is moved therefrom to
either of the contacts i or 1/, so that the said
contact 2?and the contact strip and detectors

which co-operate therewith are always in eir-

cuitwith the electro-magnet m whether the de-
tectors controlled by the contacts and 7’ are
placed incircuit ornot. Theswitch therefore

which consists of the contacts h, 2" and 7% and.

the selecting lever %3 is actuated by the lay
which movesthe contacts toward and from the
selectingleverh®tomakeand break thecireuit.
The various parts may be arranged in cir-
cuit as indicated in Fig. 8, wherein the guide
plate ¢® on the lay and the guide plate ¢?
on the lay cap are represented as connected
in circuit by a wire 10, although in practice
such wire would not be necessary because the
said plateswould be electrically connected by
the metallic reed dents elamped against them,
the wire 10 being indieated on the drawings
for the sake of clearness, said plates being

~ connected through this wire orthe reed dents
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with the electro-magnet m by means of a wire
11, the magnet m beingin turn connected by
a wire 12 with one pole of the battery or gen-
erator X, the opposite pole of which is con-
nected by wire 13 with the selecting lever RS

In the loom illustrated and described, the
reed spaces through which those warp threads
which are controlled by the harness frames
D?, D?® are passed will each contain two or it
may be more warp threads, each controlled
by its own proper frame, said- frames being
moved at each pick of the loom so that the
threads may be made to cross each other in
their respective reed spaces in the formation
of each shed. 'Those warp threads which are
controlled by the frames D, D’, however, in
the present instance will pass throngh sepa-
rate reed spaces and the frames controlling

them, will be moved only occasionally forthe
introduetion into the face of the fabrie of the
particular threads which they control.
Referring to Figs. 1 and 2,the operation of
the stop motion is as follows:—As the lay is
moved into its rearmost position, Fig. 1, the
frames D? D3, will be moved to form a shed of
their threads in usual manner, the switch le-
ver h®being now in its position Fig. 1 to en-
gage the contact 7? as the lay reaches its rear-
most position. If the threads which are
moved into the upper or lower planes of the
shed are perfect and unbroken they will act
upon the detectors in the respective reed
spaces and move the said detectors into the
positions represented in Fig. 2, the heads d’
of the detectors or movable contacts being
thereby removed from engagement with their
contact strips €% and at this time the cireuit
is closed by the selecting lever A® through the
contact 7*; but as all of the detectors which
co-operate with the contact strip ¢*are re-
moved from engagement with such contact
strip by the warp threads as the latter are
moved to form the shed, the cireuit will re-
main broken and the lay will begin its for-
ward movement for the purpose of beating
in the weft thread, with the armature m’ of
the magnet m in its retracted position, and
the hook m! of the armature-carrier will en-
gage the warp fork fand turn the same on its
pivot so that its hook f* will not be engaged
by the weft hammer C® as thelatter is moved
forward; and provided the weft fork C®isalso
turned on its pivot by the weft thread in
usual manner, thesaid weft hammer will move
forward without carrying with it theslide C%.
But if any of the warp threads which should
have moved the detectors which co-operate
with the eontact strip €® into their abnormal
positions out of engagement with said con-
taet strip as deseribed, should become broken,
such thread wonld fail to move its detector
and would permit it to assume its normal po-
sition with the beveled face 5 of its movable
contaect head in engagement with the contact
strip €% closing the circuit at that point, so
that as the lay is moved into its rearmost po-
sition, as indicated in Fig. 1, and the circuit
is elosed throngh the selecting lever /2 as de-
scribed, the electro-magnet m will be ener-
gized, the cireuit being traced from the bat-
tery, IFig. 8, through the selecting lever 73,
contaet 7%, wire 16, contact strip e? contact d,
guide plate ¢, reed dent, wire 10, wire 11,
through the electro-magnet m, and wire 12
back to the battery. The magnet m being
energized as the cirenit is closed by the en-
gagement of the selecting lever /® with the
contaet 1% the armature m’ will be attracted
and the hook m* on the outer end of the ar-
matare-carrier will be caught and held in its
lowermost full-line position, Fig. 6, by the
locking deviee ., so that upon the next for-
ward movement of the lay to beat in the weft
thread the hook m! will pass beneath the
warp fork f, failing to turn the same upon its
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pivot, and the weft hammer C8in its next for-

ward movement will engage the hook 7% on
the said fork and move the slide-bar C7 for-
ward or to the right, Fig. 1, and aect through
the arm 7 2 to turn the shaft f* and cause its
arm f5 to release the shipper C° from the
noteh in the holding plate C?% and permit the
said shipper to move and stop the loom in
usual manner. As the layis moved forward
to beat in the weft thread, the locking device
n, which- still holds the armature-carrier m?

" in ils lowermost position, Fig. 6, will strike
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against a fixed abutment o and be pushed
back to release said armatare-carrier and per-
mit the same to resume its normal full:line

_position, Fig. 5, so that when the broken warp

thread is mended and the loom again started
the armature-carrier m? will be in proper po-
sition to operate as previously described to
stop the loom if necessary upon the breakage
of another of the warp threads. When, dur-
ing the process of weaving, either of the har-
ness frames D or D’, is raised for the intro-
duction into the face of the fabrie of the warp
threads controlled thereby, the detectors in
the reed spaces through which such warp
threads pass will be raised in the manner de-
seribed, provided the threads are not broken;
but should one of them be broken it will fail
to lift its detector, but will permit the same to
close the circnit at that point through its con-
tact strip, the same movement of the harness
frame which raised the warp threads to the
upper plane of the shed algo moving the se-
lecting lever A% into position to engage either
the contact i or h? aceording as the frame D
or D’ has been moved, to thus place the con-
tact strip e or ¢’ in circuit with the magnetm

“to stop the loom, said eontact strips and their

co-operating detectors at all other times re-
maining cut ont of circuit. The arm 7* on
the lever k% however, still maintains the con-
tact strip €® in cireuit with the magnet to de-
tect a broken warp thread controlled by either
of the frames D? D?

If the stop-motion herein described shonld
be applied to a plain loom wherein all the
warp threads are alternately moved at each
pick either into the upper or lower planes of
the shed, allof the detectorscould bearranged
to co-operate with a common contact strip,
and all of the detectors on the lay cap with
another common contact strip, both of which
strips would be arranged in circuit with a
single contact A, in which case the selecting

lever h? may be made fast or be nothing more

than a fixed spring pin to close the circuit
with the contact % on the lay at each back-
ward movement of the lay; butin fancylooms
of the open shed order, wherein some of the
warp threads remain either in the upper or
lower planes of the shed during two or more
sueeessive picks, and would therefore remain
at one end of the reed spaces during two or
more successive picksso that the detectors at
the opposite ends of the reed spaces through
which such unmoved threads pass would not

be moved from engagement with their re-
speclive contact strips, but would during such
times as said warp threads are not moved, re-
main in contact or engagement with their
contact strip, and would thus act to stop_the
loom when the circuit is closed by the switch
deviee upon the first backward movement of
the lay when perhaps the warp threads which
co-operate with said detectors might be un-
broken, the failure of said warp threads to

b
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move their detectors being due not to the fact -

that they are broken but rather to the fact
that they were not moved into the upper or

‘the lower plane of the shed by the harness

motion; hence the necessity of providing a
selecting device, as the lever 7% to cut oub
such of the detectors as are controlled by
those warp threads which are not moved at
that shed, such detectors being selected and
cut into eireuit by said selecting device only
when the warp threads which moved them
are to be moved by the harness motion.
Therefore any failure of the warp threads
controlled by the harness frames D or D" to
move their detectors into their abnormal po-
sitions out of engagement with their contact
strips, will operate to stop the loom through
the selecting lever A% which is moved at the
right time into proper position to engage the
contact % or A’ which is in eircuit with the
strip of the particular series of detectors
which should be moved. .

‘While I have herein represented ounly one
simple form of fancy loom, it is evident that
this principle of employing a selecting device
under the control of the harness motion may
be used to throw into eircuit one or more of
any number of series of detectors and for one
or more sheds, and thus provide a stop mo-
tion which may be adapted to any possible
form of loom.

In general, detectors may by this system be
divided into various groups, which may indi-
vidually be switched into action at the proper
time. These groups may have their compo-
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nent detectors scattered about among the .

others in various . combinations, as has jast
been described. Or,a group may be a whole
upper set of detectors, while another group
may be a lower set. Or, a group may be a
forward set, while another group may be a
back set. In either of the two latfer cases,
say with a plain two-harnessloom,one plane of
the shed may, if desired, be switched into ac-
tion with one group while thé other plane is
switched with the other. )
In Figs. 1 and 2 but a single detector is
shown at top and bottom of each reed space;
but it will be expressly understood that, if
desirable or necessary, one or both ends of
each reed space may be. provided with two
detectors arranged as shown in Figs. 9 and 10,
Referring to Fig.9,the slot in thereed dent
is made of sufficient size to include the lugs
p, p’, of two detectors p? p? which are acted
upon in this instance by a common spring p*
which tends to press the detectors down into
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their normal positions to contact with' the
strip p%

In Fig. 10 each reed dent is provided with
two slots g, q’, each of which receives the lug
of aseparate detector.

In Figs. 2, 9,and 10 the detectors areshown
as provided with{lugs which slide in slots in
the reed dents; but in lien of sueh construc-
tions 1T may employ a construction such as
represented in Figs. 11 and 12, wherein the
detectors d are formed with guiding ribs d°
upon one side, which serve as guides to re-
tain the detectors in proper position and per-
mit them toslide vertically on the reed dents,
theircuit in such construection being closed
through a contact plate j. :

Figs. 13,14, and 15 vepresent another modi-
fied construction,wherein the detectors are
made in the form of pins k%, arranged to slide
vertically in suitable holes drilled in the lay
cap or lay, said pins being acted upon by
springs %’ which tend to press the pins down
into contact with the comntact strips %% said
pins being restrained from such movement by
the warp threads w, if unbroken. The pins
k are preferably arranged at opposite sides
of the reed dents, as best shown in Fig. 15,
in order that the pins may be made of suffi-
cient diameter to avoid possibility of the warp
threads becoming displaced and thereby fail-
ing to lift the pins.

Fig. 16 represents a partial frout view of a
reed with several defectors in position, and
Tig. 17 a side view of one of the detectors,
showing a different arrangement of guiding
lugs or projections 7, which are offset from
each other upon opposite sides of the detect-
ors, permitting each detector to have at each
side a lug of a height equal to the thickness
of a reed dent.

Fig.18 represents the reed dents as inclined
or shaped at their upper ends to permit the
detectors to move in lines substantially at
right angles to the upper plane of the shed.
In this modified construction I have also rep-
resented the springs which force the detect-
ors upon the warp threads as prolonged and
adapted to close the circuit with the contact
strip instead of having the circuit closed by
the detector itself, as in other constructions.

The term “warp detectors,” as employed in
the claims, is intended to embrace any device
which is moved into or retained in one posi-
tion, which I term abnormal, by a warp
thread, if the latter is unbroken, but which
will fail to be retained in or moved intoits ab-
normal position if the warp thread is broken.

In the present embodiment of this inven-
tion I have seen fit to arrange the detectors
upon the lay of the loom,and to utilize a por-
tion thereof and the reed as a carrier for and
to guide the detectors in their movements;
but it is not intended however to limit this
invention to the particular carrier shown.

The armature-carrier 7° constitutes a warp
fork-actuator.

It will be obvious from the foregoing de-
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scription that the dents which serve as guides
for the detectors would operate equally well
were the frame carrying the dents fixed in
the loom frame at the rear of the usual lay
and its reed as represented at’ Fig. 19; so
this invention is not in all instances to be
limited to detectors movable on or with rela-
tion to dents carried by a lay, the dents in
addition to their function of guiding the de-
tectors also serving the purpose of beating
the weft into the fell; or, in other words, the
detectors are claimed broadly, irrespective of
the particular dents and irrespective of the
dents forming part of a moving lay.

A warp stop motion embodying this inven-
tion may be readily applied to any existing
loom without altering the same materially,
and in practice the warp threads do not have
to be poked through any additional openings
or manipulated in any way different from the
ordinary.

I claim—

1. A loom containing the following instru-
mentalities, viz:—a series of reed dents, a sé-
ries of detectors working between the same
each of which is adapted to be moved from
its normal into its abnormal position by a
warp thread, provided such warp thread is
unbroken; a carrier for said series of detect-
ors fixed and movable electrical contaects, the
latter moved by the detectors; and an eleetri-
cally-actuated stopping mechanism for the
loom controlled by said fixed and movable
contacts, substantially as described.

2. A loom containing the following instru-
mentalities, viz:—a lay; aseries of reed dents
carried thereby; warp detectors having thread
supports, said thread supports being located
between the said reed dents, and a stopping
mechanism for the loom adapted to be actu-
ated by a detector left in its normal position,
substantially as described.

3. The combination, in a warp stop-motion
for looms, of a lay; a seriesof reed dents car-
ried thereby; sliding warp detectors arranged
between the said reed dents; and independ-
ent guide plates to guide said detectors, sub-
stantially as described.

4. In a warpstop-motion forlooms, the com-
bination with a lay, of a series of reed dents
carried thereby; guide plates ¢% ¢!, erossing
the reed dents near the reed head into which
said reed dents are recossed; and a series of
warp detectors arranged between thesaid reed
dents, substantially as deseribed.

5. In a warp stop-motion forlooms,a lay; a .

series of reed dents carried thereby, and pro-
vided with slots; and warp detectors arranged
between and having lugs fo enter the slotsin
the said reed dents,substantially as deseribed.

6. In a warp stop-motion for looms, a lay;
reed-dents carried thereby; and warp detect-
ors arranged between said reed-dents and
having laterally extended side Ings crossing
the vertical planes of the adjacent reed-dents,
between the onteredges thereof wherebysaid
reed-dents lying atopposite sides of said lugs

70

75

8¢

85

9o

95

100

I1o

115

120

125

130




I0

I3

20

25

30

35

40

45"

50

6o

65

:498,191

act to prevent lateral displacement of the:

threads from said - detectors, substantially as
described.

7. In a warp stop-motion.for looms, stop-.

ping devices, a lay; and a series of reed dents

carried thereby combined with asliding warp.
detector; ; and a co-operating fixed con‘mct.
therefor in electrical connection with the stop--

ping devices of the loom, to operate substan-
tially as described.

8. A lay; a series of warp detectors carried
thereby; a warp.fork; and devices interme-

diate said detectors and warp fork controlled

as to their positions by the detectors and
adapted to actuate the warp fork; combined
with a stopping mechanism eontrolled as to
its operation by the said warp fork, substan-
tially as described.

9. A warp stop-motion for looms containing
a lay; a warp fork; and a stopping mechan
ism controlled by the warp fork; combined
with a series of warp detectors; a eo-operat-
ing fixed contaet; an electro-magnet in ecir-

-cuit therewith; and an armaturetodetermine

by its movement the operation of the warp
fork, substantially as deseribed.

10. A loom containing the following instru-
mentalities, viz:—a lay; a warp fork; a stop-
ping mechanism controlled by the same; ase-
ries of warp detectors; a co-operating fixed
contact therefor; an electro-magnet on the
lay in circuit with said fixed contact, and its
armatuare adapted by movement of the lay to
effect movement of the said warp fork when
said armature is in one position, and not to
effect movement of said warp fork when the
armature is in a,uother position, substantially
as deseribed.

11. Aloom contammrr the followmtr instru--

mentalities, vizi—a lay, a series of warp de-

tectors; an electrically - actuated stopping.

mechanism controlied by said detectors and
including a switch adapted to be actuated by
the lay, to operate substantially as described.

12. Aloom containing the following instru-
mentalities, vizi—a 1<1y, a series of warp de-
tectors;an electro-magnet, the cireuit of which
is controlled by sald detectors, a stopping
mechanism actuated through said electro-
magnet; and means actuated by movement of
the lay to break the eircuit of said electro-mag-
net periodically, substantially as deseribed.

13. Aloom containing the following instru-
mentalities, viz:i—a lay; a warp fork; a stop-
ping mechanism controlled thereby; a series
of warp detectors; and a co-operating fixed
contact therefor; an electro-magnet on the
lay, its armature, an armature-carrier -there-
for adapted to engage said warp fork and by
movement of the lay move the fork, substan-
tially as described.

14. Aloom containing the following instru-
mentalities, viz:—a lav, a warp fork a stop-
ping mechanism controlled thereby; a series
of warp detectors; a co-operating fixed con-
tact therefor; an electro-magnet on the lay,
its armature, an armature-carrier therefor

adapted to engage said warp fork and by
movement of the lay move the fork; and-a
locking device to hold thesaid armature-car-
rier in. p031t10n toavoid moving the foxk sub-
stantially as described.

15. A loom containing the followmd instru-
mentalities, viz:—a Iay a series of warp de-
tectors; an electro-magnet; its armatureand
a carrier therefor; a stopping mechanism for

1 the loom controlled by the position of said ar-

mature-carrier; devices actuated by move-
ment of the lay to periodically interrupt the
circuit of the magnet; and a-locking device
to hold the armature-carrierin position while
the cireuit is thus 1ntelrupted substantially
as-described.
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16. A'loom containing the following instru-

.mentalities, alay; a warp fork; and a stopping

mechanism controlled thereby; a series of
warp detectors; a co-operating fixed -contact

therefor; an electro-magnet on'the lay,its ar-

mature, an armature-carrier therefor adapted
to engage said fork and by movement of the
lay to move the same; alocking device tohold

saild - armature-carrier in position to avoid -

moving the fork; and a stationary abutment
to release said armature-carrier from said
locking device, substantially as deseribed.

17. In a warp stop-motion for 100111%, a lay;
& harness motion; two or more series of warp
detectors; an elecho—mawnet its armature;
and a switch controlled by said harness mo-
tion adapted by its position to place detect-

ors of certain series in electrical connection

with and to control said magnet, and a stop-
ping mechanism for the Toom controlled
through said.electro-magnet, oubstantlally as
desenbed

18. A loom containing the followmrr instru-
mentalities, a lay; two or more series of warp
detectors, stopping mechanism controlled
thereby; a harness motion; a switch lever to
determine by its position which of the series
of detectors shall control the stopping mech-
anism; and devices intermediate said switeh
lever and harness motion to move the former
by the latter, subqtanmally as described.

19. In a warp stop-motion forlooms, a shed-

forming mechanism;alay; and a series of reed
dents carried theroby leaving reed spaces be-
tween them; and warp detectors located at or
near each end of the said reed spaces to de-
teet a broken warp thread either in the upper
or lower plane of the shed, subqtantlally as
described.

20, A loom containingthe followmo* mstru-
mentalities, a lay, and a lay cap, eaeh hav-
ing two guide plates; a series of reed dents

clamped at each end between the said guide-

plates;and aseries of warp detectorsarranged
between the said reed dents, at each end of
the reed spaces substantially as described. .
21. Aloom containing the following instru-
mentalities, a lay, and a lay cap, each hav-
ing two guide plates; a series of reed dents
clamped at each end between the said guide
plates and a series of sliding warp detectors
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arranged between said reed dents and guided
by said guide plates, substantially as de-
scribed.

22. In aloom, the reed holding part thereof
comprising two members contacting with each
other at or near their opposite edges only; a
series of reed dents clamped between said
members; and a series of warp detectors ar-
ranged between the said reed dents, and
clamping devices to effect the clamping of the
reed dents between the said members sub-
stantially as described.

23. A loom containing alay comprising two
members ¢, ¢’; a strip ¢® having a bearing cf;
a series of reed dents clamped between the
said strip and the member ¢; and a series of
warp detectors arranged between the said
reed dents, snbstantially as described.

24. A loom containing the following instru-
mentalities, a lay; a series of reed dents car-
ried thereby; a series of sliding warp detect-
ors arranged between said reed dents and
provided with heads; a fixed contact to co-
operate with heads on the said detectors;
and electrieally-actuated stopping mechanism
controlled by the electrical engagement of
said heads with said contact, substantially as
deseribed.

25. A loom containing the following instru-
mentalities, a lay; a series of reed dents car-
ried thereby; a series of sliding warp detect-
ors arranged between the said reed dents and
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having heads 4’ provided with beveled faces

adapted to make electrical engagement with
a fixed contact; and an electrically-actuated
stopping mechanisimn controlled by said elec-
trical cugagement, substantially as deseribed.

26. A loom containing the following instru-
mentalities, viz:—a lay;a series of reed dents
carried thereby; a series of sliding warp de-
tectors arranged between the said reed dents
and acted upon and moved by the warp
threads; springs to oppose such movement;
and a stopping mechanism controlled by said
detectors, substantially as described.

27. Aloom containing the following instru-
mentalities, viz:—a lay; a series of reed dents
carried thereby; a series of sliding warp de-
tectors arranged between the said reed dents;

and nichesin the said detectors by which they :

may be moved, substantially as desecribed.
28. In a warp stop motion for looms, a stop-

ping mechanism, a series of warp detectors

divided intogroups,and mechanism, whereby

one or more of the groups may be throwninto.

operative connection with the stopping mech-
anism, to operate, substantially as described.
" In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
, OBERLIN SMITH.
Witnesses:
James J. REEVES,
HueH 1. REEVES.
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