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o o . LOOM FOR WEAVING
P ' 'r' ‘,m’ 'Hindl‘ Blackbirn, England "
Apphca.txon September 7 1950, Serial No. 183 541

In GreatB i

Thxs invention- relates to-looms ‘for’ Weavmg
.a;nd~ more partmularly uo 1mproveménts m lbom
stopmotions.- h ' .

“ The speclﬁcatlon of apphcatmn Serlal No*
30:791; filed June 3; 1948, now Patent No. 2,551; 492;
granted May 1, 1951, describes improved means
for dr1v1ng, stoppmg gand--in- certain circums
stances revelslng a-loom; Wwherein a primary -tog=
gle serves to'retain the'starting handle when this
is pilled into its<‘run” positicn to start ‘thé toom;
and ‘a-secondary-toggle is-adapted to be tripped
by automatw means; this secondary ‘togsle” then
eollapsmg dri“an-upward direction under ‘thg' ac=
tion: of'a’ powerful spring: acting to-disconnect the
driving'meéansand apply a friction-brake'whereby
the loom i§" stopped with-exceptional- promptness,
the starting: handle and attached control rod e~
maining: statmnary during such' tripping ‘action;
thereby- avmdmg “the delay Wthh thelr mertla
Would: otherwise cause: - = S

The aforesaid patent also descrlbes certam
purely mechamcal meais whereby the said-sec-
ondary- toggle may- be trlpped automatically ~so
as: to stop the’ loom"ify ‘the’ above-manner: should
the'shuttle fail to‘enter:the-box -in- the* normal
manner, or should the weft fail during: ‘the- shut—
tid’s: ﬁ1ght across the -1oom; or-in- the case’of a
drop=box loom; should a shuttle ing
itsichanging: movement.: =i« i 2z
-iThe‘specification: of my apphcatmn Senal ‘No.
185:990, filed September 21,1950, déscribes a weft
detector which is sensitive:to the' tension: of :the
wefh, during.:the- latter -and major:partcof the
shuttle’s passage across:the loom;and whiclr acts,
when subject to-the pull of-the weftzto close:an:
electrlc sw1tch .Thls Weft controlled swmch is

appremably d1m1n1shed in comparlson Wlth the
mechanical” trlppmg means ‘described in:that
spec1ﬁcat1on and whereby" the secondary toggle
may be tripped-in immediate response to’ an ‘inis
tiating faiilt at-any time in“the slay’ crankshaft s
revolution 1rrespect1ve ‘of ‘the pos1t10 : move-
mentof the:slay at that time. * = ERS
s'While the invention is ‘partictilarl

doiblestoggle starting handle rimechatiishis'des
seribed-instheraforesaid. patent,’ it> may- ‘reddily.

! phca 16
toandiis herein described:-in ‘connection with the
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2 :
be adapted to eﬁect automatic trippingof: a:ny
formi of holding-on device fitted to loom starting
handles, such as a catch, a latch; a notch or &
SImple toggle or cam lock.

‘Accordmg ‘to the present invention,. an electric
solenoid ‘or electromagnet; hereinaiter- referr ‘d
t5-as the trip-soléenoid co-acts with ‘the Jooms
starting and stopping ‘controlling-means in such
manner that-the energisingcircuit of the: tnp-
solenoid must first -be completed to enable the
loomtobe'started; and must be maintained unin<
terrupted all the: tlme ‘the loom is running, and-if
for any-reason the: circuit is not so maintained
but-is “interrupted by one-or more controllmg
swztches in consequence of abnormal condltlons
ar1smg either-in the loom or- any of. ‘its? part;s
orin the weft-and/or warp yarn and/or- waoven
cloth,-or:if ‘the energising- current supply: fails,
then the trip-solenoid is' de-energised - an as"
result- the loom is-stopped automatically. -
-*When-the trip-solenoid is energised by comple-
tion- of _its'circuit, the resultant magnetic: pull
draws in- the’ solenoid plunger -and loads up one
dr-more springs; thereby providing-a store-of:en-
ergy-which; when-released by automatmally con-
trolled: interruption: of the energising-circuit;
amply- powerful ‘enough - to tnp bhe startmg-
handle S holdmg-on -device.

~The® invention’ is- 111ustrated in -and* W111 be
described with’ reference to the accompanymg
drawmgs~m which:-

““Eig: 1-is-afront elevanon partly in sectmn,
shong the tmp-solenmd adapted to control the
secondary toggle of.the double-toggle startlng
handle-lmkage described in the aforesaid patent
the~solenoid pluniger’ being “shown rétracted”in
1ts_norma1 energlsed posmon and the startmg-

showmg the mechamcal actuatlon of, the sthhes,
employed.to. control; the tr1p-solen01d ; .

- Fig: 3A corresponds with.part of Fig::3 7
shows the mechanical weft fork deseribed in-the
aforesagd patent adapted to control the shuttle-

shuttle’ protectmn* AT T
Fig. 4A 1s a t1m1ng d1agram relatmg B Fugs 4

and .53 : :

- F1g 5 ls an electnc cir cu1t dlagram prov1dmg{




3,638,041

3
shuttle provecvion and loom stoppage consequent
upon weft failure;

Fig. bA is a timing diagram relafing to Fig. 5;

Fig. 6 is an electric circuit diagram which is a
modification of Fig. 5.

In the form of the invention illustrated in Figs.
1 and 2, the trip solenoid {8, with its axis hori-
zontal, is mounted on the inside face of the loom
end-frame F, in close proximity to the starting-
handle linkage which is mounted sutside the end~
frame. The starting-handle linkage illustrated
is identical with that described in specificaticn
of application Serial No. 30,791, and combprisz
a starting-handle or lever i, with its top end
linked to the starting-rod 2, which extends the
full width of the front-rest R‘ The starting-lever
{ is pivoted cn the pin 3 carried in the bracket 4
holted to the outside of end-frame 7, and is pro-
vided with a short arm or lug drilled for the
linkage pin w0, and also with a toe la, which latter
finally abuts against an adjustable stop-screw 4a,
as the starting-lever is swung over into its “run”
position, shown in solid lines in Fig. 1.

The starting-lever | is connected by the com-
pound compression links § and §, pivotally con-
nected by linkage pins w, x and y, to the top’ end
of the vertical arm 1 of a bell-crank lever piv-
oted at C on the end- frame F., The setting of the
secondary toggle links 5 and ¢ is finely adjust-
able by means of a stop-screw 6a, and due to
their own welght these links tend to assume the
locked or approximately straight-line position
shown by both full and dotted linies in Fig, 1.

‘During normal manual operation of the start-
mg Ievel the secondary toggle links 5 and 6 act
as. a rigid compressmn link, WhICh in combina-
tmn with the short 1ad1us arm carrymv the pin
, constitutes a primary toggle serving to lock
the starting-lever [ in its “run” position, as de-
fined by the toe {g bearing agamst stop-screw 4a.

The horizontal arm Ta of the keli-crank Tever
is connected by a pin 2 to the vertical tensmn

link 8, by which the moverent of the bell- crank‘

lever is tr ansmitted to. control the loom dr1vmg
means, such as & fuctlon c1utch in combmatlon
with i;he loom stopping means, wh1ch is a power-
ful fn(,tlon brake. This brake is. apphed by a
spring, and the effect of raising the pin 2 and
Iink 8 is to release the brake and then engage
the clutch all against the increasing force ex-
erted by the said brake spring, in the manner
generally as described in specification of appli-
eatlon Serial o. 30,791, the continuous action
of the brake spring tending to disengage the
cluteh and apply the brake being resisted by the
double toggle lock, so long as the Ioom continues
weaving in a ngrmal mannher. )

. The trip-solenoid, which is part of the present
invention, may be of any suitable construction,
sueh as that shown in Figs. 1 and 2, in which an
iron casing (9 encloses the energising coil {f.
The soft iron plunger 12 is slidably supported in
a non-magnetic bush {3 and by the non-magnetic
stud 14, which slides in the iron pole-piece I5.
A..compression spring 16 located between the
end-cap 1Ta and the collar (8 on a stud 14 aets
to propel the plunger {2 to the right, as shown

in Fig. 2, when the coil-[{ is de-energised, such:

outward movement being limited by the collar i8
then bearing against the inner face of the pole-
piece 15. .The spring 16 forcibly retains the
plunger 12 in such position so long as the coil
{4 is not energised. .

When the coil ii is energised, however, as
shown in Fig. 1, the plunger 12 is electro-magneti-
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4
cally retracted to the left, at the same time fiir-
ther compressing the spring {6, the plunger move-
ment being limited by the end {4a of the stud 14
finally abutting against the fixed stop {1, in such
manner as to leave an appreciable air-gap be-
tween the inner end of the plunger and the pole-
piece 15. In such energised condition, the ham-
mer 12¢ of the retracted plunger presents no ob-
struetion to the movement of the arm 9, which
is an extension of the secondary toggle link 6.
When the trip-solenoid is energised, therefore,
the starting-rod 2 and the starting-lever | may
be moved in a normal manner from the “stop”
position, indicated by dotted lines, to the “run”
position shown by solid lines, thereby starting the
loom. The corresponding positions of the pri-
mary and secondary toggle links, also of the bell-

crank lever and link 8, are similarly indicated

in Fig. 1. During such starting-lever movement,
the arm 9 closely approaches the hammer {2a of
the retracted plunger {2, as shown in Fig. 1.

In order to illustrate the action, an electrlc
battery 18 and a simple switch 20 are deplcted in
Figs. 1 and 2 for controlling the solenoid. If the
switch 20 is closed, as shown in Fig. 1, the sole-
noid is energised and the plunger retracted, there-
by further compressing spring 16. If now the
switch is opened to interrupt the solenoid cireuit,
the magnetic Aux collapses, and the spring 196
propels the plungsr {2 to the right at a sultable
velocity so that it °tr1kes 2 hammer blow on the
arm- 9, with the result, as shown in Fig. 2, that
the secondary toggle, comprising the links 5 and
6, is tripped and instantly collapses in an upward
direction under the compressive force continu-
ously exerted by the aforesaid’ brake—sprlng

As the secondary toggle is tripped in the above
manuer, the brake-spring acts to disengage the
cluteh and apply the brake, thereby effectmg very
prompt stoppage of the loom as described in the
aforesaid patent,

‘During such tripping actlon the starting-rod
2 and starting-lever i both remaln stationary in
their “run” positions, thereby avoiding the time-
lag which their appreciable inertia would other-
wise cause.

After the secondary toggle has been tripped by
the trip-solenoid in the above manner, the toggle
may be re-set by the simple manual return of the
starting-rod 2 and lever | to their “stop” posi~
tions (shown in dotted lines in Fig. 1) in readi-
ness for re-starting the'loom,

If the fault which initiated the automatic stop-
page has beeni'duly remedied; so that the solenoid
is again energised, and its plunger consequently
retracted to the-left, the starting-lever may be
moved to its “run” position to re-start the loom
in the normal manner. On the other hand, if for
any reason the solenoid is not so re-energised, the
spring 16 forcibly retains the plunger 12 in 'its
tripping position, in which case its hammer end,
shown in dotted lines at i2b in Pig. 1, obstrilcts
the arm 8, with the result that the secondary
toggle ‘is again tripped before the starting-lever
{ and link 8 have been moved sufficiently to en-
gage the friction-clutch, or other driving means,
thus pre_ventmg the loom from being re-started
until the trip-solenoid has been re-energised,

In applying the trip-solenoid to effect auto-
matic stoppage of a loom in-the event of the
shuttle failing to enter the opposite box within
the allotted time, customarily known as shuttle-
protection, the trip-solenoid is placed under-the
Jjoint control of two switches, hereinafter referred
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tocrespectively;as the.shuttle try-switch-and the
shuttlesswitchs :«c oo ) oo s e
sz Theoshutile :try-switch is.actuated from..any
cohvenient-imoving:part.of the loom, but pref-
erably by means of a-cam revolving atslay crank-
shaftzspeed;the profile-of .the cam heing ar-
ranged.to-elose the shuttle try-switch.shortly be-
fore the shuttle is:picked and: to.open it just
after the.time when the shuttle is normally due
to arrivein:-theopposite box. = = oo
#:The-shuttle-switch: may-be actuated by me-
chamnical linkage from the slay stop-rod, in such
manner’that the shuttle-switch is -closed by a
shittle-entering into: or sremaining in:the.box
atieithier side of the loom, but is open when both
boxes.are empty, -as occurs while:the shuttle is
inf flight across: the loom, also when the weaver
withdraws the shuttle from a box with the loom
stopped: (¢ e T g T R
=sfeferring to Fig. 3, which merely shows those
parts:of a’loom ‘necessary to -illustrate suitable
fiteépanical actuation of the electric switches em-
ployéd to control ‘the trip-solenoid, the shuttle
tFy-switeh: 217 is” mounted ‘on the back-rail- 22,
ahi dsiactuated by follower-lever 23, provided
with @djustable serew 23b ‘to engage the switch
plufger:21z. A spring: 2§ holds a follower~bowl
234 micunted on the:follower-lever 23 against the
profile of -a cam~24,which revolves with the slay
cranKshaft - 25 The shuttle : try-switch ‘21 is
séif-opening ‘ by reason -of “its own spring: (not
§H6Wn)', ‘and is‘closed by screw 23b as the cam
févolves and displaces bowl 23a to the right.

= tPhg shuttle-switch 21 is mounted on the front-
Fail?28" of the loom’ and is actuated by a lever
29, which is’ -provided with- an ‘adjustable screw
29a to‘engage the switch plunger 21x. The lever
297s’connected by a link 30 to a lever 31 secured
£6'the slay stop<rod 32, which is a simple rocker-
§haft; completely devoid of dagger-blades or the
like -and is provided; at each end, with a finger
16Vér “33 ‘adapted to bear on the box-swell 34,
controlled by the shuttle 35 in the usual manner.
~7'Thé ' stop-rod 'spring”is indicated at 36, but
fiiay be auplicated and applied in any convenient
manner. “The ‘shuttle=switeh 27 is self-opening
5§ Feason of its own spring (not shown)and:is
Gloged by & shuttle entering or remaining in the

are empty, the shuttle-switch is opensatt G T
~"Ag"shown'in' Fig. 4, the’ shuttle' try-switch 211
is ‘Gonnected in parallel with the’shuttle-switch
39>-and then in’ sefies with the energising:coil
i of the trip-solénocid. * An electric condenser 40
i§" connected in parailel with' the: sWitck}és in“or-
der to quench the inductive spark-when the sole-
noid cireuit’is intefrupted. "Any number of aux-
iliary switches 41 may be included’in the'sole-
foid circuit: These switches die normally closed,
but are adapted to be opened as a direct con-
sequence, of abnormal ‘conditions arising eéither
in the loom or any of its parts, or in'the weit or
: rm or in the Woven cloth, the actuation
and obening of any one of these auxiliary switches
Serving to interrupt the trip-solenoid circuit, and
consequently to effect prompt stoppage of: the
e 7

In Pig. 4A] which i§ a timing diagram based
on ‘one- revolution”of -the looin ‘trarkshaft, “the
assurned direction 6f rotation being as shown by
the arrow, j représents the front-centre ahd b
thé back-centre, thé pick odeurs-at about p,'and
the shttle iormally enters’the opposite box ‘at
§.“Both boxe§ therefore; are empty for the peri

2. _

od'p to's; diring which petiodithe’ éhumf,lé‘-'switch

box at eithier side of the loom. - Wheil both-boxes:
750
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21:is-open.: ‘The:shittle try-switch: 24-closes:at
about «¢;; shortly :before the:pick,:and:remains
closed: until it-opens: at.o,: just-after the shuttle
isrnormally. duae to ariive:in the opposite box and
close.shuttle=switeh 2T -7 ... oo g
. 1If the: shuttle:arrives: in.the box:'within the
allotted-:time; ithat is, before the:shuttle. try=
switchi-opens;at.o, the circuit of the trip-solenoid
is-maintdined throughout:the cycle, first by the
shuttle try-switchand: then by - the shuttle-
switch, :with -overlap as one switch takes over
from:~the’ other, so -that: the loom  continues
weaving, .77 L e s Ty
1 I, however, dué to mischance, the shuttle has
N6t farrived Hn. the  box and closed the shuttle-
switch 2T:when the shuttle try-switch 2{ opens
at o} then-the circuit of the trip-solenoid-is im=.
mediately interrupted; and the loom is stopped
véry promiptly with slay about half-way.in'its
forward swing, so avoiding all possibility of dam-
age due to.a trapped. shuttle. . . SR Sh QeI

After such automatic stoppage, the:..act:.of
mahually inserting the shuttle'into the box closes
the-shuttle=switeh 27;"and re-energises the trip-=
solénoid; thereby “énabling the: loom' to be re<
' iReferring to Figs. 8; 4 and 4a, the cam: 24,
shown only in Fig. 3, which actuates the shuttle-
try-switeh 21, ‘may be. readilyadjusted around
shaft 25 to sét the opening point o so as-to pro-
vide’ for' 4. reasonable margin of delay. in: the
shuttle’s arrival in the box, combined with very
adequaté shuttle protection.® - S ey
~The ‘stop-rod- 32,. shown in Fig. 3, extending
along the slay between thie boxes at each end
and may be omitted and substituted by two rela=<
tively shoit shafts each having secured to-it.one
feeler 1éver 33 and one lever 3{. -In this modifi-
cation, the shuttle-switch 21 is duplicated; there
theéti ‘being one such switch for each box. These.
duplicate shuttle-switches, 27 and 21a are -con-
nected in parallel as indicated by dotted lines in
Fig. 4. - The ‘operation’ is"otherwise -unchanged,
48 the &huttle’s normal arrival closes either the

. shiittle-switeh 27 or the shuttle-switch 27a, ac-

cording to which iend the ‘shiittle is travelling,
571 thereby maintains the solenoid circuit.when
the shattle try-switch 21 opens at 0. =0 il
T g further modification, the duplicate shut-
tle-switches 21 and 2Te may be mounted on the
slay-at each ‘end and actuated directly by-their
respective box~swells, ‘In-a still further: modi-.
fication the shuttle switches may be mounted on.
thé shuttle-boxes and actuated more or less di~
féctly by the shuttle, as is particularly convenient
in'the case of a loom fitted with pneumatic pick-~
ing; which necessitates enclosed shuttle-boxes. "
The aforesaid patent describes a mechanically
actuated centré weft-fork by means of which,"in
the absence of weft in the shed during the latter
part_ of the shuttle’s passage, & pawl is lowered
into the path of a vertical lever sécured to a sleeve
fitted Toosely-on the slay stop-rod, so preventing
the sleeve from rocking along with the stop-rod
when this rocks.due to the shuttle’s normal entry
into the box. - When the sleeve is locked and Leld
stationary in this manner, an escapement spring,
which normally causes the sleeve to rock with the
stop-rod,. acts to.prevent: damage. to..the parts.
Such - weft-fork . mechanism. may be readily
adapted to operate in combination with the trip-
solenoid ;and- controlling  switches hereinbefore
described, . so-as: to .cause. the loom to “stop .on
piek’+if-the-weft fails-during the:shuttle’s passage.
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;Referring to Fig. 3A, which.shows the position
of the relevant.parts at the:instant.of the shut-
tle’s normal .arrival in the box, ‘the weft-having
run out or :broken.during .the :shuttle’s passage,
the weft-fork 41, in the absence.of weft support,
has fallen.into the usual groove:in the slay, and
has lowered the pawl 42 into position to.engage
and.obstruct the movement of the top:end:43 of
-a-verbical lever:44 which is secured .to the sleeve
45 fitted loosely.on the stop-rod 32.

The. escapement spring :48 normally holds the
arm .46, also.secured to the sleeve.45, in .contact
with the arm 47, which is secured to the stop~rod
32. In this-arrangement, the lever:3i, which in.
the arrangement -shown in Fig..3, is secured -di-
rectly to the . .stop-rod, iis instead secured to the
spring-driven sleeve 45, so.that the closure of the
shuttle-switch 27:by the shuttle:;entering the box
and:rocking the stop-rod is made further condi-
tional :upon :the weft-supporting the .weft-fork
and thereby permitting. sleeve 45 to rock-with the
stop~rod.

“The .operation .is-as follows: If -the weft-fork
41 .receives the necessary support from the weft,
the pawl:42.is;thereby -supported:above and clear
of the path of the vertical lever 44. If andasthe
shuttle enters the box in the normal manner and
rocks:the stop-rod,.the sleeve also rocks, and-the
lever :31 -acts through :the link .38 to close -the
shuttle-switch .27, before :the shuttle .try-switch
2{.opens:at o, shown-in Fig. 44, so that the loom
continues weaving.  If, however, as is shown by
Fig. 3A, the weft fails, the welt-fork 4{ falls and
lowers-its pawl 42 to obstruct the top end 43 of
the vertical:lever 44, together with the sleeve 45
and attached arm'48, and also the lever 3{. Even
though the:shuttle enters-the box in the normal
manner and.rocks the stop-rod, the sleeve is
prevented from :rocking, and .consequently the

shuttle~switch :27 .is not closed by the shuttle’s &0

normal arrival:and when:the shuttle try-switch
21 opens at.the appointed: time, the trip-solenoid
is interrupted thereby stopping: the loom, for weft
repair, with the slay-about halfway in.its forward

swing.  .‘When the stop-rod rocks.within the sta~ 45

tionary sleeve in:this manner, the arms 48 and 47
separate as shown, thereby further compressing
spring 48. :

The weft detectors, or weft-controlled.switches,

described in application Serial No. 185,290 may be !

employed:to.control:the eircuit of the trip-sole-
noid-hereinbefore deseribed, so as to-effect prompt
stoppage of the loom:if the weft fails while the
shuttle is:in:flight- across the loom. Two such
weft .detectors, hereinafter referred to .as the
weft=switches, are employed, one for each direc-
tion of picking, in combination with.a cam-actu-
ateqd, weft try-switch, all three switches being con-
nected -in patralel.and then in series with the
basic: shuttle; protection. circuit shown in Fig. 4.
The.weft try-switch 38 is preferably mounted and
aperated- exactly as-the shuttle try-switch 21 in
Fig. 3, the cam; profile being modified:to suit the
workmg requirements.

/This combination is shown by the elsctric cir-
cuit- diagram, Fig. 5, in which the trip-solenoid
coil if, the shuttle try-switch 21, the shuttle
switches "2T and 27a, the condenser ‘43 and the
optional auxiliary switches &1 all correspond with
Fig.-4. “The right-and left-hand weft-switches,
37 and 37a, are-connected in parallel - with the
weit try-switeh-38. As shown by the timing dia-
giam;Fig."bA, the weft try-switch 38 opens-at ¢l
shortly after the shuttle-has-enteved the shed, by
which: time: the weft has normally looped round
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the adjacent weft detector pin .of the aforesald
application Serial No. 185,990 and closed its weft-
switch; and closes again at -about .0t as .or just
after the shuttle normally .enters.:the .opposite
box. During:the interval from.ol-to ¢!, while the
weft try-switch is.open, the weft-switch-at the
picking side has the.duty of maintaining the trip-
solenoid-.circuit, asis indicated in Fig. 5, by the
arrowsholding the weft-switch:3Ta closed. ..

If the weft runs out.or breaks, or for any -reason
does not .close:the appropriate weft-switch :and

keep it closed, then. the itrip~solenoid :circuit /s
interrupted and the loom “stops-on pick.” .

Referring to Fig.'5, when the loom -stops auto-
matically due-to-weft failure, the shuttle will:.gen-
erally-arrive in.its:box after the slay has stopped,
with the shed more or :less fully .open. The
weaver will usually replace the empty or faulty
shuttle with a full one, which he will pass through
the .staticnary .shed and insert:into the:box.after
v,iﬁhdlawing rtherefrom the fa,ulty shuttle.. In
to re-star tmrr $the: loom the .weaver_mus.t hold or
arrange -the weft thread extending through the
shed .50 that is closes the weft-switch at.that side
from which the faulty shuttle was picked. In
practiee,; ‘this requirement is.objectipnable, par~
ticularly .in the case of -a .wide loom, :hence:it is
often preferred. to .adapt -the .control -circuit .to
permit the loom, after a weft stoppage, to be re-
started.without'the necessity for one of the-weft-
switches to be held closed during-the first forward
swing.of the slay. ‘While this throws upon-the
weaver responsibility -for the weft being.complete
in the shed before restarting the :loom after -a
wett.stoppage, it'is a practical convenience.

One such modification -is -shown :in: Fig. 6,
wherein the two weft-switches 37 .and -37a are
connected.in parallel and then:in .series.-with the
shuttle try-switch .21. 'This leg of the circuit is
connected in parallel.with the shuttle-switches 21
and 27 and:the weft try-switch 38. These par-
allel:legs are-in turn.connected.in series with the
trip~soleneid .coil [1i. The. condenser:48 is con-
nected .as before to.quench :the;inductive .spark
when the.solenocid circuit is.interrupted. )

‘In this .modification, after -a -weft  stoppage
and the:weaver -taking the necessary action ,to
make:good the faulty weft in:the open.shed, the
act of inserting -the :new :shuttle into the box
closes the. shuttle-switch . (27 or:27¢) which.en-
ergises the trip-solenoid . although -both weft-
switches .are -open, thereby -permitting the loom
to be re-started. After the first forward swing
of the slay, of course, the weft stop-motion re-
news, its: function.

Under normal -running - -conditions when the
slay is.about its back-centre position, as is in-
diecated by the- o1agrammat1ca11y depicted shuttle
try-switch 2{ and weft- try-switch 38 in Fig.
6, the shuttle is in fijght across the loom, and
the trip-solenoid is then normally mamtamed by
one:of the weft-switches held closed by the weft
being laid in-the shed by the moving shuttle as
is indicated by the arrow holding weft-sw1tch
37a. closed.

With the control circuits shown in Figs. 5. and
6, the complete absence. of weft in the moving
shuttle is-instantly-deteeted when.the. weft. try-
switch 38 opens-very shortly after. the pick, in
which case the loom-stops with the slay:at or
about -its  back-cenfre -position -and -with ' the
empty shed fully :open. -Weft . faﬂure may oc-
cur, -however, :and . be 1nstant1y ‘detegted . at .any
time . during - the vpenod commencing Wlth -the
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opening of the weft try-switch and ending with
the shuttle’s normal arrival in the opposite box.
A% the latest, therefore, the loom is stopped due
to weft failure with the slay only about half-
way in its forward swing, which coincides with
the stoppage position resulting from non-arrival
of the shuttle.

Referring to Figs. 5 and 6, the weft stop-motion
feature may be put out of action, if so desired,
by simple closure of a parallel hand-switch 38,
without impairing the shuttle protection.

Still referring to Figs. 5 and 6, any number of
auxiliary switches 41 may be .included in the
solenoid circuit, such switches being normally

closed but adapted to be opened as a direct con- !

sequence of abnormal conditions arising either
in the loom or any of its parts, or in the warp
yarn or in the woven cloth, the opening of any
one of these auxiliary switches serving to inter-
rupt the solenoid circuit and thereby to effect
prompt stoppage of the loom. As an example
of the use of the auxiliary switches 41, the dis-
placement due to overload of a safety-escape-
ment device fitted to the linkage operating the
shuttle boxes on a drop-box. loom may readily
be adapted to open an auxiliary switch, such as
indicated at 41 in Figs. 4, 5, and 8, for the pur-
pose of stopping the loom promptly and well be-
fore the next picking impulse,-in the event of
the moving boxes being jammed by a misplaced
shuttle or picker.

The trip-solenoid {1 is preferably designed to
have a final air-gap between the plunger (2
and pole-piece 1§ equal in length to from one-
sixth to one-quarter of the effective plunger
stroke, which provision limits the final magnetic
flux and ensures very rapid release of the plung-
er, under the propelling force of its spring, when
the solenoid circuit is interrupted.

I claim:

1. In a stop motion for a loom having a start-
ing rod, and a member for actuation by said rod
to control the starting and stopping of the loom,
a device for holding said member in running
position and trippable to release said member for
movement to stopping position, a solenoid active
when deenergized to trip said holding device, a
circuit for energizing said solenoid, a switch for
closing said circuit to render said solenoid in-
active relatively to said holding device and
thereby condition said member for movement in-
to starting position and for holding said circuit
closed and said solenoid energized for continued
running of the loom, and a controlling switeh in
said circuit operative in response to an abnormal
condition in a part of the loom to open said cir-
cuit and de-energize said solenoid and thereby
condition said solenoid to trip said holding de-
vice.

2. In a stop motion for a loom as defined in
claim 1, wherein said holding device for said
member comprises a toggle which when straight-
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ened provides an operating connection between
said member and starting rod and operative,
while said solenoid is energized to transmit mo-
tion from said member to said rod but when
flexed renders said connection inoperative while
said solenoid is de-energized.

3. In a stop motion for a loom as defined in
claim 1, including a plunger which is refracted
when said solenoid is energized, and a spring in
which energy is stored by the retraction of the
plunger and is operative to move the plunger
into tripping engagement with said holding de-
vice to release said member.

4. In a stop motion for a loom as defined in
claim 1, including a plunger which is retracted
from said holding device while said solenoid is
energized to condition said member to start the
loom and for normal running of the loom, and
a spring which is compressed when said plunger
is retracted and which is operative to impart a
hammer blow to said holding device to trip it
and thereby release said member to stop the
loom when said solenoid is de-~energized.

5. In g stop motion for a loom as defined in
claim 1, wherein said holding device comprises
a toggle between said member and starting rod
for conditioning said member for operation by
the starting rod to start and stop the loom while
said solenoid is energized and for rendering said
member inactive to start the loom while said
solenoid is de-energized.

6. In a stop motion for a loom having a start-
ing rod and a member for actuating said rod,
the combination of a holding device for said
member, a solenoid for tripping said holding de-
vice, an energizing circuit for said solenoid, con-
trolling switches in said circuit, a fry-switch
in said eircuit in parallel with the controlling
switches, and a cam for operating the try-switch
and rotating at slay crank shafi speed, the pro-
file of said cam being such as to maintain the try-
switch closed during a predetermined period of
the loom cycle, and each controlling switch he-
ing operated to close before opening of the try-
switeh in the absence of an abnormal condition
in any part of the loom to influence a controlling
switeh to maintain it open.

THOMAS HINDLE.
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