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* SPECTFICATION forming part of Letters Patent No. 626,834, dated June 13, 1899,
' Applicstion filed Fobruary 28,1899, Serial No. 707,165, (No models '

Io all whom it may concern:
~bo'it known that]Y, HENRY I. ITARRIMAN, a
citizen of the United States, residing at New
- York, in the county of New York and State
s of New York, have invented certain new and

useful Improvements in Y.ooms, of which the .

following is & specification, reference being
had therein to the accompanying d rawings.

- The invention has relation to Iooms of that

10 class in which replenishment of the weft or

- filling that is being incorporated into the web

~or. fabrie being woven is effected automat-

ically. by the mechanism of the loom when

necessity arises therefor—as, for example, on

5 ¢omplete or practically complete exhaustion

of tho supply of weft or filling that is carried

- by the working shuttle or on-loss of continu-

ity of such weft or filling—the action of the

replenishing mechanism bei ng brought about

or lastituted by suitable forms of weft-indi-

-cator mechanism. ~In some forms of the said .
looms the replenishment is effected by mak-
| spent or failed
 working shuttle being retired or discharged
shuttle being intro-

ing a change of shuttles, the

25 and a. fresh or reserve |
- duced intoworking position in the loom, this
Iatter shuttle having its supply of weft -or

- filling "in. proper condition to continue the
- weaving. - Inc.ner cages the working shuttle
30 has not been retired or discharged, but de-
- - "vices have been employed by means of which

the filling-carrier-in such shuttle, such fill-

~ing-ecarrier having the form of & bobbin, a
spindle, or a cop-case, has been ejected from
the said shuttle and a fresh or reserve filling-
. carricr has been inserted into the shuttle, the
. latter being of & sel f-threading character, so
as to provide for an immediate resumption
of the introduction of weft or-filling into the
web or fabrie being woven. In the
the said class now generally known the re-
plenishing mechanism has been suddenly

~ thrown inte.action and the operations that
. aro incident to the replenishment
performed'with the loomn running at its usual

35

40

45

full or vegular working speed. This mode of

- operation has the serious drawback that it

~ oceastons a considérable shoek to the loon) :

and throws sudden and great strain

_ upon the
50 parts which are involved

in cffecting the de-

| sired result. The necessity for

-be stated, for example, that

In the looms of.

have been

eventing
the said shock and strain from he, oming ex-
cessive and causing injury, breakape, or de-
rangement of the working parts compels the
loom to be run at a regular working speed

somewhat below what otherwise would be at-

tainable, and hence lessens the productive-
ness and value df the loon. By way of mak-
ing clear the reason for this necessity it may
in a loom in
which the automatic weft replenishment is
effected by making achange of shuttle quite
complicated mechanism is required to be em-
ployed and quite

the releasing or opening of the shuttle-box

a series of mechinical ac-
tions i8 required to occur—as, for -instance,

55

swellor binder,the removal by lifting or others - -

wise of the front of the shu ttle-box, the eject-

ing of the exhausted or failed shuttle, the in-

serting of the newshuttle, &ec. . Theseé actions
follow one another in quick succession. They
must be timed propérly and very accurately

with relation toone anotherand to the general .
workingof thé loom and mustoceur with exact )

and unvarying precision. Ilence when the
shuttle - changing mechanism is. suddenly

~called into play and is required to perform its
~various functions at the full speed-of the loom

the stress exerted on'such mechanism and on

‘the loom is both sudden and great and is ex-

ceedingly liable to occasion derangement and

‘breakugeor failure tooperate correctly. The

same is essentially true also of looms in which

a change of filling-carrier is caused to ocenr.

Ilerein the numbet of actions. that is required

to be performed is somewhat less than ‘when

the shuttle itself is changed; but even greater
delicacy and accuracy or precision in working
are indispensable. An imperative requires
ment in connection with Jooms in which the

filling-carrieris changed ¥n'the shuttle is that

the shuttle mnst be positioned with exactness
in the shuttle-box on the lay, ‘otherwise the

filling-carrier cannot be changed. In addi-

tion ‘after the change the filline must be

‘threaded properly into the shattle svhile the
loom continues in operation. | :
comes the predominant feature of a loom in

Delpigag}f be-

which the filling-ecarrier is changed. It is

75
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» very difbcult to get the shuttle to position roo.
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rangement or breakage would result. In
short antomatic weft-replenishing meclmn-!\ now generally known having weft-replenish-

20

30

35

~tion are to provide forfacilitating in general

40

~ ism into aeman and daring the performance

50

of oparamon of other machinery in the mlll

to work in a manner {o provide aﬂa:'i'ldt re-

ism is a very delicate mechanism both to butld:

be possible must be adopted for such looms.

change of shuttle or by change of filling-car-
rier, to eliminate all shock ahd strain inci-

o ' 898,834

itself oxactly right in the shuttic-box. Re-jod. By *nodtf\ ing the driving of the loom
hound thereof is very likely to oeeur. A bef(}re the weft- mpiemshmw devices are
change of the speed of a loom to the eztpnt brought into action ¥relteve the shock that
of n fF' W plcla:: pe" mlmlte, even such as might ; 18 incident to bringig tho zeplenlsmnﬂf mech-
be due to a defect in the engine or its running anism into action while the loom is ruiming
or to the slight increase in the speed of the \ at full speed and also the strain that is inci-

engine ﬁ"llbﬂ results from the ihrowing out | dent to the performance of-its functions, as
well as the tendency to accident, Gerange-
ment, and breakage. The reduction of the
speed of the loom. “for. several revolutions of

wiil cause the shuttle t6 rebound, although
the partsof the loom previously werearranged

results in the shutt]e not being properly po- thereby allowed for the performance of such
sitioned in the 'shuttle-box at the tims when | functions ﬂlbO tend to the attammem of these
a change of filling-carrier should take place. | results.

clh{mld now the ﬁlhnw-chann‘mw mechanism |
act with its usuaal mstantaneons suddenness

a rate of speed considerably higher between
it either would fail to do so properly or de-

bonnd at the normal speed of the loorn. This | the picking, and the preater amount of time
s changes of weft or filling than has been found

and to keep in running order, and the diffi-
culties are very muach mcr(msed by ecausing
the same suddenly to start into the perform-
ance of its multlple functions, as well as com-
plete such performance, at t,he full working
speed of the loom to which it is applied.

Practical experience with looms constructed.
and equipped to effect automatically repien-
ishmentof the weftor filling hasdemonstrated

that in order to guard aﬁ'ams* failure in oper- \ invention, the end shown bemﬂ' herein the

dmn‘ considerably to the pltodnetwenescs of
the loom.

addltmnal Improvements are disclosed in tho
course of thé following deseription.
Figure 1 of the accompanying dra wings is
aleft-hand end elevation of parts of an ordi-
nary loom having applied thereto ewbodi-

ation or dezancrement accldent and breakage { change end or supply end. I‘lg 2 is & right-
a slower rate of speed than otherwise W{)l‘ld hand end elevation thereof. Ifig. 3is'a view

in rear elevation of the par ts %hich areshown

Certain main objects of the present inven- | in Fig, 2. Tig. 4 is a view in rear elevation

the operations by which the replembhment

of weft is effectuited, whether that Le by and certain paris at the correspcndwg énd of

dent to bringing the replenishing mechan- and 8 show certain of the change-cams. ‘*w

9 is an isometric showing chiefly the piekmg
of ifs various operations, ‘to diminish or elimi- | devices at the changb end or ﬁuppiy end of

F— = = e -

~nate the liability to derangement and to ‘ loom. Fig. 10is an end elevation showing &
45

breakage resulting Lherefrom and to enable | modification of the driving mechanism and
the ‘pmdmctweneﬁs of. the loom to be.in- speea-changmg devices. - I‘w 11 is & wiew

creased, if desired, by an increase in thespeed | thereof in rear alavation. FI“‘ i2 is a view

at which the loom niormally is run. These i in central vertical section of one end of the
ohjecis in general are attained in accordance ! crank-shaft and the parts which are mounted

with the p:esent invention by prowdmﬂ" thereon in Figs. 10 and 11. Fig. 18 is an ele-

means tnder the control of the devices which | vation of the eam-disk détdﬁ]l&d Fig. 14 18
institute the action of the: replemshmw mech- | & face view thereof. Fig. 15 is a develop-

anism, whereby when the change of weft or | ment of its penp’ber}; on a somewhat smaller

* ‘illmfr is required to occur the duvmfj* of the | scale.

55

loom ﬁrst is modified to occasion a dwell in| = 11 designata the end f:amﬂs of the loam,

“the Izegular working of the loom, the devices | 2 the breasf beam, and 3 the lay.

60

hereinafter described operating to reducoethe! 44 arethe Joum%ls of the lay; and 5, ¥i igs.
speed of the loom below that normally main- | 1 and 9, oune of the picker-sticks.

tained during thie regularw orking of the loom G G are the lay pitmen or corneélmmmda

to a rate at w thh the operation of the replen- 7 is the crank-shaft,

ishing mechanism” conveniently and safely 8, Fig. 3,isthe usnal fagtba"ad puile?thﬁm-

may. De caused to.take place, and whereby, ] qQn; 9, the usual loose band-pulley thereon; 10,

further, the reduction of the speed of the | the brake.or balance wheel thereon; 11, the
loom is maintained and the picking of the | pinion thereon; 12, the cam-shaft, and 13 the

shuttis iga {'_rf*gted during several revelutions | gear thereon, whlch ig i mes’h Wiih the pm-'

- of the ora: o m:i 30 as to afford ampla op- | ion 11 on the crank-shsafi,

i e

porte - ity [ur the replenishment to be effect-1 14, Fig. 2, designates the shi pm}r-.mndle,

tho crank-shaft, with accompanying arrest of

pmctmable heretofore in the case of looms

ing mechanism applied thmeto, thereby ad--

7€

75

8o

My 1in vention enables the loom to be run at

9o
Other objécts of the mventmn and various: -

95

ments of the various features of my present :
100

of the parts which are shown in Fig. 1, show-
ing aiso the opposite end of the cha,n"'e shaft -

tes.

the loom. FKig. 5isa pl.:m of certain of the.
parts which are shown in Fig. 1.. 'Figs. 6,7,

110

tlj
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and 141 the usual slotted plate, in whieh the

upper portion of the said shipper-handle’

works. - | |

In the drawings I have illustrated devices
which effeet replenishment of the weft or fill-
ing by making a change of shuttles, although
it 18 to be borne in mind that the main fea-
tures of the invention are equally applieable
to other forms and arrangements of replen-
ishing mechanism, and in some cases I con-
template the use of such other forms and ar-

10

rangements. Usually tho weft replenishment

will be eflfected by transfer fromn a holder for
& reserve supply—as, for example, a holder
for reserve shuttles. Thus 15 designates a
hopper or magazine for a supply of reserve
shuttles, the ends of a number of such shut-
“tles being indicated in dotted lines at 16 106,

FFig. 1. This hopper preferably is mounted

20 independentlyof thelay,it being herein shown

beam at the change end or supply end of the
loom. |

17 is an injector or pusher for transferring

abt the proper time a shuttle from the said

hopper over intq the shuttle-bax on the cor-

responding end of the lay. The said injector

is represented as having an arm 18, by means

of which itis supported from a pivot at 19

3o uponthecorresponding end framo of the loom.

The transfer of a shuttle fromn the hopper to

the said shuttle-box takes place when the lay

is in & forward position nearthe breast-beam.

20 20 are bridging-pieces, which project

35 from the bottom of the hopper 15, so as to fa-

cilitate the movement of the shuttle from the
hopper to the shuttle-box. o

22 designates the front wall of the shuttle-

box at the supply end or change. end of the

- 4¢ loom. It is made movable vertically, so as

| to permit it to be withdrawh from in front of

25

the spent orfailed shuttle in the shuttle-box,

whereby to permit of the escape or ejection
of the said spent or failed shuttle from the

15 shuttle-box and also to permit a reserve shut-

tie to be ttansferred from the hopper 15 into
the empty or vacant shuttle-box by the ac-
“tion-of the injector 17. Ilerein the said front
. wall 22 is shown earried by the forwardly-ex-
- 50-tended arms 23 23 of a rocker 24, which is
pivoted at 25 to supporis 26, which extend
rearwardly from the lay. A spring 27 acts to
hold the rocker 24 and front wall 22 of the
shuttle-box ‘in their normal or working posi-
- §§ tion, | -

- . 2828, Figs. 1,2, and 5, designate the usual
swells or binders, which are loeated at the
roar of the shuttle-bhoxes. |

30 30 designate the usual protector-fingers,
6o the same being mounted upon arms at the
ends of the usual protector-shaft 31.

301, Fig. 2, is the usual spring, which acts

upon the protector-shaft.
o2designates asmall rocker which is mount-
65 ed npon the lay at the underside of the lay-

beam- and at the change cnd of the loom, it

having an arm ..321 in engregement with the
e A X _ |

l

‘plained, with a shaft33orits

ad jacent protector-finger, whereby when said
rocker is moved as hereinafter described it

| acts to fake the pressure of the pratector-
fingers off the swells or binders, and thereby
facilitates the movement of the front 22 of

the shuttle-box at the change end of the loom
1d the entrance of the fresh shuttle into the

daid shuttle-box under the action of the in-
Jjeetor 17. o -
20 designates an ejector for pushing the

spent or failed shuttle out of the shuttle-box
at the supply end or change end of the loom
after the movable shuttle-box. front 22 has

been moved out of the way, so as to permit

of the escape of thesaidshuttle. Thiscjector
29 18 in the form of a plate working beneath
the lower edge of the swell or binder 28at the
change end of the loom without interfering
with the action of the latter. The ejector is

{ held from rising out of proper position by the
carried by a fixed support 161 on the breast- -

said swell or binder above the same.

The hopper, injector, movable shuttle-box |

front, ejector, and rocker for relieving the
pressure upon the swell or binder constitute
the characteristic and essential parts, which
are most immediately involved in the opera-
tions by which a change of shuttles is effected
in the particular form of change or weft-re-
plenishing mechanism which is presented in
this case. They are combined, through in-
strumentalities which will presently be ex-
equivalent,here-
Inafter known as the ‘‘change-shaft” and by
means of which the working of such parts is
occasioned or controlled. This change-shaft
33 is conveniently mounted in the loom.
Ilerein it is shown carried by bearings at the
rear of the loom. It normally stands sta-
tionary and inoperative, the various working
parts of the changeor weft-replenishing mech-
anism remaining also in their normal inop-
erative positions. At the proper time, how-
ever, this change-shaft is caused to begin to
rotate, and thereby brings into action the

"aforesaid working partsof the change or weft-

replenishing' mechanism. The rotation of
the change-shaft is initiatgd or begun under

the dictation of mechanism by which the con-

dition of the weft or filling 'being introduced
into the web or fabric being woven is indi-
cated. Sofar asthis indicator mechanism is
concerned it should be understood that while
for convenience I have shown herein a simple
form of weft-fork mechanism acting on the

breakage or failure of the weft or filling being

woven in, yet in practice any snitable adapta-
tion of any of the other known forms or types
of mechanism for.indicating the condition of

8

70

75

8¢

Q0

95

180

10§

11¢

IIR

I20

125

the weft or filling which is being introduced -

by the working shuttle may beem ployed with-

out departure from the spirit of the inven-

tion. This normallystationary change-shaft
33 has combined therewith a shipper orshifter
mechanism- by means of which-the driving
of the loom is controllied.  Thus, having ref-
erence more particularly to Figs. 2, 3, and

136

4 of the drawings, at the end of the loom



IC

15

- frame, acts with a tendency to draw the belt-

20

30

35

40

‘sleeve 37, the said sleeve being fitted to turn

upon the exterior of sleeve 37, and s spring

4 - €R8,834

which is opposite to that at whick the chaﬂgé sides of cams 34 and 35. When shaft 53 i8

or replenishing mechanism is located the | started to rotate at the dictation of the weft

change-shaft 33 has fast thereon two cams 34 | or filling detector or indicator mpechanism, as
and 35. The cam 34 acts in connection with | referred to above, cam 34 acts then to move
an arm 36, which is fast on the rear end of a | belt-shifter 39, so as te shift driving-band
41 from fast band-pulley 8 onto loose pand-
independently upon a rock-shafi 3%, extend- | pulley 9, thereby taking off tho regnlar driv-
hand end thereof-——that is fo say, at the end
which is shown in IYig. 2 of the drawings.
The forward end of this rock-shaft has the
shipper-handle 14 made fast thereto. The
said sleeve carries the belt-shifler 30. A
spring 40, which is connected with the said
belt-shifter and with a fixed partof the loom-

shifter 44, so as to shift the slow-speed driv-
ing-band 45 from loose band-pulley 46 onto
fast band-pullsy 47. Ag the said slow-speed

47 it- acts at firgt to retard the latter in its

quickly to overcomse the momentum of the
loom and bring the speed thereof down to the
shifter 39 into its position in I'ig. 3, where it _
operates to hold the driving-band 41 upon the | driven at a low rate of speed by means of the
fast driving-band pulley 8. The driving-band | driving-band 45 pagsing around the fast band-
41 serves to drive the loom during ihe regu- | pulley47,the chaenge or replenishment of weft
lar working thereof. Thecam 35 actsincon- l or filling is cansed to occur in conseque..ce
i

ing from front torear of theloom at the right- ! ing power. Cam 35 also acts to move belt-

nection with an arm 42, which iz connested ! of the conttnued rotation of change-shuit 33.
with the hub 43 of a secound beli-znilier 44. One of the fipst actions occasioned by the
The said huab 43 is fitted or sigeved loosely i rotation of the change-shaft is the arvest of

{ the picking of the shuttle. This may be ef-
455, connected with the said hub and also i fected in various ways. I have found the fol-
with some fixed point, acts with s tendency to | lowing means of accomplishing the saime ef-
hold the belt-shifter 44 in the position, whieh f ficacious, (see particularly Figs. 1, 4, and O
is shown in Fig. 3, thersby keeping thedriv- | of the drawings:) A cam 76 on the change-
ing-tand 45, which passes tnrougn Lhe fork i

Ta

shaft 33 acts upon a lever 77, the latter hav-

of the said belt-shifier, on the lvose tand- | ing sifached thereto one end of a connection

pulley 46 on crank shafl 7. Alongside the | 78, which is made flexible in whole or in part,

fast on thecrank-shatft 7. 1tig intended that |~
driving-bands 41 and 45 shall both be driven
from a suitable counter-shaft, as 411, Figs. 2
aud 3, but driving-band 45 much slower than
driving-band 4i-—a9, for example, in conse-
quence of appiying the formerio a puliey 431
on 8aid counier-shaft that is considerabiy less
in dismeter than the adjoining puliey 452, to
which driving-band 41 is appiied. During
the regular running of the loow ilie driving-

changing pulley orsheave 79, from which last
the said connection extends downward and is
attached to thelug-strap 80 at the change end
or supply end of theloom. The innerend of

which engages with a pin or cross-bar 32 on
a block 83, which is attached to the arm 84 of
the picking rock-shaft 85. When lever 77 1s

lo0se band-puliey 46 a band-puiiey 47 18 made i 80 as to enable it to pass around a direction-
]

after change-shaft 35 begins its rotation, the

- band 41 will Lo caused! to pasa around fast | said hook 81 is lifted off the pin or cross-bar

45

50

55

band-pulley 8 and driving-band 47 around | 82, and thereafter the said picking rock-shaft
loose band-pulley 46. Conssquently theloom | moves without tramsmitting wmotion to the
will be caused to work at the sequired high | pickerstaff 5§ on the change end or supply
rate of speed. - ond of the loom until after the replenishment

It may here be explainéd that should it be | of weft or filling has been completed, where-
desired to stop the loom at any time during | upon the hook 81 is dropped into engageme
the regular running of the loom this may be | with the pin or cross-bar 82 again. In order
offected by dislodging the shipper-handle 14 ! to prevent swinging movements of the lug-
from the usnal! holding-notech in the plate | strap and flexible connection 78, which might
141, whereupon the strong spring 401, which | interfere with the proper reéngagement of
is connected with the shipper-handle, wiil ro- | hook 81 with the cross-bar 82, I provide a fixed
tate rock-shaft 38, the clutch-tooth 49 on the | guide 78 for the said flexible connection, the
eollar 50, fast on the said rock-shaft, engag-
ing with a shoulder 51 on a collar 52, fast | lug-strap avd being constituted by an arm at-
with sleeve 37, and turning the sleeve with | tached to the loom-frame and having a forked
its belt-shifter 39, so as to shift driving-band { inwardly-extending lower end, between the

41 onto the loose pulley 9, the resistance of- | hranches of which the conanection 78 extends.
fered by spring 40 being overcome by the! In order to permit of the ejection of the
greater strength of spring 49. During the | spent or failed shuttle from the shuttle-box
regular running © the loom the ends of arms | and the injection of & fresh or reserve.shuttle
36 and 42 are causc.i by the action of springs | I raise the ghuttle-box front 22 out of the way.
40 and 455 to occupy positions in the lateral | To effect this, the said change - shaft has
depressions 361 and 421, respectively, on thd | mounted thereon at the change end of the lcom

driving-baund 45 passes onto fast band-pulley

desired low rate. While the loom is being

the lug-strap is furnished with a hook, as &1,

acted upon by cam 76, which occurs promptly
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rotation and thereby tc brake the loom, so'as '
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same being located between sheave 79and the
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a cam 53, (shoarn""s;eparégfﬁly in Fig. 6,) which |
acts upon one armof thebell-crank 54, the lat-

ter having connected with the extremity of its
other arm one end of a4 -ceonneetion 55, which
is made flexible in whole or in part to facili-

tate passing around a di rection-changing pul-

ley or sheave 56, which last is pivoted closely
adjacent to the axis on which the lay rocks.
The otherend of theconnsection 55 is attached
0 the rearwardly-extending arm o/ of the

‘rocker 24, and whenthe ¢am 53 begins to move
the said bell-crapk 54 the rocker 24 isturned,
-depressing the rear arm 57

_ thereof and rais-
ing the front arms 23 23, together with the
shuttle-hox front 22. ° 3 o

The ¢jection of the spent or failed shuttle
from the shuttle-box on
~ fected in various ways.

Herein a guide 58,
rocker is provided,

with which arm 57 of the

receives a'bolt or slide 59, which latter at its

front end 60 is loosely Jointed to the rear end
of the ejector 29, as by means of a slot-and-
pin connection on the order of that which is
shown in Fig. 1. DBy means of a spring or
springs 61, connected with bolt or slide 59 and
with fixed portions of:arm 57 of the rocker,
theslide and eJectorare:held normallyin their
rearward position, the ejector being then with-
drawn from the interior of the shuttle-box.

The depression of the rear arm.57 of rocker
‘2% brings the rear portion of the bolt or slide
- 9 down into. line'with a stop 62, that is ap-
plied to a fixed portion of the loom-frame 1..
Conscquently as the lay goes rearward .the -
bolt o¢ slide encounters’ the said stop, and

thereby during the remalning portion of the

rearward movement of .the-lay the said bolt

or slide and the -conneected ejector are held
from further rearward movement, the resulf
being that the spent orfailed shuttleis pushed
out of the shuttle-box and falls forward off
the lay-beam. As the lay advaneces toward

- the breast-beam again the ejector29.is drawn

55

- 6o

backwardly out of the shuttle-box by the

spring or springs 61. -Inorder toguardagainst
descent the rear end

breakage in case in its _
of the bolt or ghde .59 should come down on
top of the stop 62, thée said stop is made ca-
pable of yielding to..
Leing mounted on 5

with yielding foree to hold it in the normal
working position.thereof. g

It is'desirable that in order to facilitate the
operations which are incident to effecting the

discharge or retirement of the spent or failed
shuttle-and the injection of a'fresh one the
pressure of the swells or binders shounld be

reduced. Tothisend anothercam (designated
6o and showu separately in Fig. 7) is mount-
ed upon.the echange-shaft 33. It acts upon
one arm of & bell-erank 66, to the

of which is econnected one end of

-tion 67, the latter being made flexible in whole

05

or in part, to enable it to pass around a direc-
tion-changing sheave or pulley at 56 and hav-
ing it8 other end connected with the racker

the lay may be ef-

by it will be ‘
roar side of the hopper at the lower

downward pressure'by
pivot, as 63, it being
weighted, as at 64, or otherwise acted upon

layrearwardly a short distance, -
‘against the shuttle and holding it in place,

| ! 1 130
‘the uppersurface of the injector, after which
the lay will separate -from the injector and

upper arm
a4 connec-.

32. By thismeansatthe proper time—namaely,
Just before the shuttle-box front 22 is raised—.
the said rockeris operated to relieve the pres-
surq on the swells or binders 2828, and this
action is maintained until after the shuttle-

box front has been dropped in order that no

obstruction may be offered to the entrance of

the fresh shuttle, which is to be transferred
from the hopper 15. - This operailon of rocker

32 acts, moreover, to hold the dagger 125.of
the protector mechanism elevated during the

advance of the lay which follows the ejection
3o

of the spent or failed E.uttle, 80 as to pravent
the knocking off of the loom. o

For the purpose of operating thé” injector

I employ herein mechanism as follows: A
third cam (designated 68 and shown sepa-
rately in Fig. 8) is mounted on change-shaft

33. It acts on one armof a bell-erank 69, the

other arm of the said bell-erank being united -
by a connection 70 with the arm 18 of the
he transferof a

injector 17: By this means t
reserve shuttle from hopper 15 to the empty

or vacant shattle-box is effected. The cam

70

75-_
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63 has a conceutric portion 71, extending

around a considerable portion of the circum-
ference thereof and acting to maintain the
injector. normally in an intermediate posi-

tion, (see Fig. 1,) with the rear portion thereof
‘within the hopper and extending beneath the
bottom shuttle of the stack of reserve shut-

tles in hopper 15, so as to support the said
bottom shuttleinan elevated position, where-
held above the opening
| end of
the latter, and thereby wiil be prevented from
being caused by the jar of the loom to pro-
ject or fall out through said opening into the
way of the lay. . The said cam 68 has also a

drop, as at 72, which permits the injector to-
be carried forward or toward the right in

Fig. 1, as by the action of a 8spring 73, so as
to withdraw the injector from beneath the
shuttle or shuttles in the hopper and permit
the bottom one thereof to fall into position
in line with the opening in the rear side of
the hopper and with the injector. The pro-
Jection or rise 74 on the said cam 68 causes

-the advance of théinjector to inject or push

& reserve shuttle into the shuttle-box from

throw of the projection or rise 74 of cam 65
18 sufficiently great to occasion an excess of
movewent of the bell-crank, so that, the in-
Jector having been moved to place a reserve

in the

95

Ino

105
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‘the hopper. A spring 75 is ‘interposed be-
tween bell-crank 69 and arm- 18, and the

[20

shuttle in the shuttle-box on the lay and be-

ing held pressed against the shuttle asit lies
in the shuttle-box, the tension of the spring

79 operates to cause the injector to follow the
until the shuttle-box front

the shuttle-box front wil] drop off the latter

and down into its regular operative position.

_l'gs_



progressively until the operations incident to
weft replenishment have been periormed.’
‘Preferably it -is operated by direct connec-
;aons -with one of the rotating shafts of the
loom

to

_IS_

.
The purpose of thisis to insuro that the shut-

pressure of theé injectoris taken off the front

of the shuttle. . After this the injector will

resume.its position in Fig. 1.
Thechange-shaft33isar vanged fo be moved

Herein for convenience I operate the
change-shaft.fromthe cam-shaft 12. Between

the chanﬂ‘{, shaft and the shaft which acts as-

the dnver I provide a train of driving con- |
parts are &ll of well- known character, ar-

* nections which normally is broken or dzscon-

‘nected 50 as to leave the change-shaft nor-

mally in a state of rest, provision bemg made, |

rangement, and working. Irom the- mdwa- |
tor mck-shaft 104 movement is to be frans-
mitted to. the change rock-shaft 95 in order.

. however, for esta.blwhmrr driving relations:

2Q

- ¢han n'e-shaft should. he occasioned.

30
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the cam-shaft i3 & second disk 91,

when 'it is required that movement of. the

In tho
pre e-sent case the said train comprises a series

of motion-transmitting devices and a clateh

which normally stands open, 8o that the

change-shaft remains at resbandinoperative,

the Srtld cluteh, it being known hereinafter as

the ““change- ﬁlntch ? h&vmﬂ' combined there-
with meansto ahip the same under the dicta-

tion of the weft-indicator mechanism in order

-to set -the change-shaft at work. The said
‘driving connections herein will be understood:

to be onl} oune of the arrangsments that may
be adepted ‘They comprise a sprocket-wieel

86, that is fast’ upon the change- shaft, a

sprockeb-wheel 87, loose upon the cam- shaft

and 8 spmcket-cham 88, passing around and

connecting the said two sprocket - whegls.
Fast with sprocket-wheel 87 is a disk 8%, pro-
vided with a single lateral clutch-tootl'90 or

the like engafrmg portion. Keathered upon
provided

- with & tooth 92 orits equivalent s or codperat-

5o

' ~other.

ing with the tooth 90 of disk 89. The hubof
this disk 91 has a groove {3, receiving the

shipper-arm 94 on the cha'lge rook-shaft 93,
the iatter extending from front to rear of the
loom &% the change ‘end or supply end thereot

and being supported in bearings 96 96 which
are attached to the cor responding end
A spring 97, here shown as surrounding the
change mek-uhafb 95 and as havmg one enad

frame.

thereof made fast to a fixed nart of the loom-
“frame and the othier to a collar 98, secured
upon the'said rock-shaft, operates to hiold the |

rock -shaft normally in the position which

keeps- the members of the change-cluteh on
the cam-zhaft open or separ a,ted from each
This -change rock-shaft 95 is under

- the control of the weft—mdlcator mechanism

- 6o

and is intended to be rocked in opposition to
the action cf thé\wrm g 97 through the opera-
tion of the said ‘weft-indicater mechanism

 when occasion requires, so as to throw the-

‘said-cluteh members into engagemeont with

erch other, and thereby.canse the—change-
ahaft to be rotated. Ilefein by way of illus-

tgatlon of the relations, &e., of« the weft-in-

,the cam-shaft.

altaining certain results, which. will be ex-
Thus upon the end of the indica-

r

102, the cam on the cam-shaft 12
‘of which tooperate the said rrooseneck orweft-

826,834

: dméto* mechanisiy to the other mt'ts and by
tle-box front shall be par tially down in front
of the ne. Ey—mtmduced shuttie before the

way of making clear the proper mode of op-

,emtionl have illnstrated a familiar form of

devices of that clags which detect the break-

.age or discontinuance of the weft which Is be-

ing introduced into the successive sheds.
Herem therefore, 99, Figs. 2 and 4, designates
an ordmm v weft-fork 100, its movable ystand
orslide; 101, the ﬂ'oeseneck or weft-hammer;
, by meams

75

hammer; 103, the arm whlch extends up in
‘front of the said movable stand or slide for
‘the wefi-fork, and 104 the rod or rock-shatt

on which the said arm is mounted. These

30

to cause the same to closo the. elutch upon

in varions ways. Ilerein I have presented
a special contrivance for the pur pose, which

This may be accomplished.

GO,

I have contrived with the end in view of

plained.
tor rock-shaft 104 1 mount an arm 103, Fig. 1,
it carrying & pawl 106. Thelatter is pressed
by & spring 107 into engawemenb with the

teeth of a ratchet-wheel IOb, {sec also Tigs.

.-9‘5-_

13 and 14,) the latter _being fast with a disk

109 and the ratchewmheel and disk beuw

mounted to tarn upon a stud or pin 110; pro-
One face of =
the disk (see also Fig. 15) is furnished with
a number of lateral cam prmections 111 111,
sepaaated from one another by m...erveum;, .

jecting .from the loom-frame.

Tow spaces 112112, * An arm 113 ismade fast

shaft 05, the said arm. having a - projection

of the cam-disk by the actipn of the spring
7, which has been described ‘as connected
mt,h the said change rock-shaft.

thereof receiving the progeatwn on arm 113

in readiness to act against arm 113 to turn
fhe changs rock-shaft 95 and close the change-

When now the indicator rock-shaft 104 is

vance the said disk onestep, causing the said
prwe@hon 111 to press arm 113 laterally and

change-cluteh. For the
the f.‘hﬂﬂf?e clutch closed until the change-
ghaft 33 has completed' one revolation the
change rock-shaft 05 is furmshed with an
arin 114 and after the turning .of the wd
rock-shaft, as described above, "this arm is

116. ,This rock-shaft 116 is operated to throw
the eatch up into.engagement w:th arm 114

by means of sprmﬂ' 165.
ending arin 117.° When the change-shaft

turn ths rock-shaft 95, thereby closing the
parpose of boldmtr |

1t ‘carries alsb a des

100

tos

apon the forward end of- the change rock-

which i8 L&I}Sﬁd to bear agamst the said face

110

The disk
norwally stands with one of the .spaces 112

andwithoneof the cAm projections 1111 thereof

'

33 has about completed its mvahﬂﬂ{m j:! lat- . '

1

clutch at the next advance of the disk 100,

rsclmd the pawl 106 will be operated to ad-

120

125

engaged by & catch 113 on & short rock-shaft
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of the stop-disk and
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" tion.
weft-indicator mechanism is actuated at a
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- the working of
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~ “movement of the said rock-shaft serving. to |
advanee the cam-disk 109 one step. The low
Spaces 112 112 hetween the

6o

63
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erally-projecting tappet 118 on a disk 110,
fast on the change-shaft, (see also Ihig. 4,)
presses against ari 117 and by partiall yvtiarn-

ing the rock-shaft 116 against the tension of

Lthe spring 165 disehgages catch 115 from arm
114 of the change rock-shafy, allowing the

4

latter to be restored to itsnormal position by

the action of its spring 97, which causes the
change-clutch to' be opened.” For the pur-
pose of stopping the change-shaft 33 in a defi-
nite position after the opening of the change-
cluteh a stop-disk '

121, to receive a stud or pin 122, carried by
a locking arm or lever 123, the.said lever be-

ing acted_upon by a spring 124,which causes | and combined to introduce the first pick of
bear.against.the periphe ry-|
to enter the said notch

whenthelatter presentsitself,in order thereby

the stud orpin to

to hold the change-shaft from further rota-
In consequience of tho fact that the

definite point in the revolution of the cam-
shaft, while the change-shaft is stopped al-

Wways in a definite position, thereby causin o
the loose ! _
‘elutch mg ber to stop also, with the tooth 90

sprocket-wheel 87 and connected

in a given position, and of the further fact
that each clutch member is provided with
butasingletooth,itisevident that the change-
shaft will always be started when the lay is
at a definite point in its movement. o

In order to afford ample opportanity for the
performance of the varicus operations which
are incidental to the replenishment of the
working woft-supply and sécure the desired
ease and safety of action in effectin & replen-
ishment, the actuating mechanism { or the re-
plenishing instrumentalities is constructed

and combined in the manner described elge.

where herein to exténd the operations of the
said replenishing instrumentalities through-

out a greater number of revolutions of the |

crank-shaft of the loom than two. It will be
apparent from what has preceded herein that
during this time certain of the usual worki ng
members of the loom will continue in motion,
pmong them being included the weft-indicat-
ingdevices. Inasmuchasthe weft-i ndicating
devices act at. every other revolution of the
crank-shaft, it will follow, from the fact that
no weft or filling is being introduced daring
the replenishing instrumen-
talities, that the said devices will rock the
rock-shaft 104 several times before the nor-
mal working of the loom is restimed, each

cam projections
111 111 of the camn-disk 109 accordingly are
respectively of an extent, which is proportion-
ate to the number of revolutions of the crank-
shaft before the chan ze-shaft has completed
1ts revolution in order to provide for these
idle actions of the weft-indicator deviees. So
long as one of the said low spaces 112 is pre-
sented to the arm 113 of the ch ange rock-shaft

-

120 is secured thereto, the

said disk having in its periphery a notch, as &8 possible breaks in the weave of the fabric

of the loom, the arrest of

Jothe spring 97 is free to act to return the said

rock-shaft to its normal position and opeén the
change-cluteh as scon as the eateh 15 is dis-
engaged from ‘the arm 114 on the rock-shaft
95. I term the cam-disk 104 a “device for

intermitting the action of the weft-indieating

devices npon the change rock-shaft.” _
One aim of the present invention is to pro-

vide meauns for causing the firss p#E of weft

after the replenishment of the working weft-

8Lipply to be introduneed into a predetermined
-shed in the warps in order to obviate as far

being proednced. To this end the instrumen-

| talities'of my improved loom are contrived

s -

fresh weft into a reopening of thatshed in the

round or cycle of shed formations which was

deficient jin its supply of weft or filling at the

4

titne-of the detecting action of the weft-indi-

cating devices which brought.about the weft

replenishment. In the illustrated embodi-
ment of theinvention the wef t-indiecating de-

vices act to feel for the weft after each pick
of the working shuttle from the change end
of the loom to the driving end thereof, and
should the weft or filling be absent from in
front of the weft-fork at such time the said
devices bring about the changein the runmng
the picking, and
the replertishinent of the working weft-§up-
ply throngh the ageney of the various instru-

| mentalities which have been described. The

shed for which the weft-indicating devices

70

75
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act in order to occasion the working just de- |

scribed may be termed the ““first” shed of a

given cycle or round of shed formations. In

acecordance with the invention the revolution
of the change-shaft and the action of the in-
strumentalities connected therewith for con-
trolling the driving, the pickin g,-and the weft
replenishing are-timed to keep theloom run-
ning at slow speed with the picking arrested,
the replenishment of the workin g weft-supply
being effected, meanwhile, for a plurality of
shed formationa, beginning the ecount with
the said first or deficient shed and to restore
the full speed of the loom and restart the pick-
ing in season to cause the first pick of the
fresh weft to be laid

of replenishment for a plu-

rality of rounds of picking (each round com-

prising a pick from change end of the loom to -

drivingend thereof and a pick back to change
end) and restarted at the end of a round or
cycle of shed formations ora multiple of such

round or eycle greater than two shed forma-

tions, counting from a deficient shed, tointro-
duce the first
opening of the predetermined shed. -

The embodiment of the invention which is
illustrated in the drawin gs has been designed
with especial reference to the employment of
either two, three, Or six harnesses, the parts
being constructed and combined to. restart
the picking and the normal working of the

10§

TIQ

115

' into a reopening of the -
said first shed. Thereby the picking is sus-
pended at time

120

125

pick of fresh weft into a re-

130
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loomafter acuspension of the picking, includ- | eam-disk 109, so as to permit the said cam-

Iing the sixth shed formation. As will be ob-
vious, when gix harnesses are employved the
operation of the deseribed embodiment of the
invention will'cause a suspension of the pick-
ing for just one round or cvele of shed forma-
t;ons When either two or three harnesses
are employed in.connection with the said em-
bodiment, it will be obvious that the resump-
tion of weaving will be effected after a num-
ber of shed formations corresponding with a
multiple of the number of harnesses in use.
The seventh shed is a repetition of the first,
with which the count is begun, whether two,
three, or six harnesses be employ ed, and con-
qequentlg in cases where the deﬁcwm cf

weft oceurs in the said first shed the wedving I

will be resumed by the pick through the sav-

enth shed withont any break in the wntmmt} |

of the weave of the fabric being produeed.
In the present case in nrder to secure tho
resumption of the normal working of theioom
in season for the seventh pick ‘the ehange-
shaft is driven from the cam-shaft at half
the speed of the latter, thereby causing the
change-shaft to make ovne revoelotion te four
remlutmns o! the eravnk-shaft. The goose-
neck engages with the wefi-fork and acts to
move the weft-fork slide forward in the loom
at about thf.a time of. the second pick of the
failed shutile. The next four picks are oc-
cupied by the working of the veplenishing

devices, the loom being changeod to slow speed

and the picking arrestbd, 3 abm*v- described,
affer which the normal working is instituted
agaln in season for the seventh pick, as ex-
plameu

The operation of recovering the deficient
shed—z. e., the shed which is }ackmg in its
supply of weft or filing—is known iu the art

as ‘‘pick-finding.” The devices of the pres-

‘ent case which coiiperfi‘{'e in the recovery of
the required shed-—that is, in providing for

the introduction of the first, pibk of fresh weft,
into the predetermined shed-—may be termed

for the purposes of this case ‘“ pick-finding |

instrumentalities.”

~ When using inore than three ! 1arnesses, ox-
cept where six harnesses are smpioyed, I eon-
templatesometimesvaryingtherelativespeed

at which the change-shaft is driven through

change in the drivin_g connections in order t(}
secure the desired results—that i2 to say,

order to restart the picking at the end of a
round or ¢ycle of shed formations or a mul-
tiple of such round or cyele. I prefer, how-
ever, to retain in the loom tho same driving
connectionsand continue to, drive the change-
shaft at the same relative speed ag in the pres-
ent case and to sccure the required nuinber
of shed formations priov {¢ the resumption of
wweaving, beginning the covnt with a deficient
shed, by permlitmﬂ the weft-indicating de-
vices to act idly one or more times before the
change-clutch is closed. 'i'his may be effected

by simply increasing the xtent of the spaces

112 112 between the projetions 111111 on the

1 P ki L

!

e

disk to be advanced one or more steps before
one of the said projections is brought against
‘This

the arm 113 of the ¢chanze rock-sha £ 4.
will permit movement of the loom at l"@“"ulﬂ.l‘
speed fortwoormore revolutionsof the crank-
shaft after the wction of the weft-indicating
devices bLefore the qp{,ed (}f the loom 1is re-
duced, &e.

| ‘T‘he rotation of the ohanﬂ'e shaft begins be-

fore the spent or failed shuttle has completed
its returp from the end of the lcom at which

in the present case the weft-fork ig located to_
i the change end or supplyend.

1t is coneelv-
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able that the said shuttle may fail tc complete

sieh return and may be tmpped in the shed.
If sueh is the case, the trapping cf the shuttle
will happen after the change-shaft has started
b0 rotate.
contingency, the cams 34 and 35, which effect
the transfer of the driving-l_m}nds, are sef or
timmed so that the said bands shall not be
shifted or transferred until after the loom has
p..zasm* thie Gottom center succeeding the ac-
tion-of the weflt-fork. In other words, the
pelt-shifters

carried the dagger 125 beyond ihe engaging
portion of tho 3 rog126. Conseyuently should
the shuttle have been trapped in the shed on
its veturn to the change end or supply end
the dagger wiliengage with the frog and knoek
off the loom bﬂfﬁt‘ﬁ le rotation of the chan ge-

In order to pl“OVldB againstsucha

39 and 44 will not Ue moved un-
il arfter the lay in is forward nov ement has

go

95

100

shafi has progressed far enongh to cause 't.,he |

shifter-cams 34 35 to actuate the belt-shifters.

I'he looni will be provided in practice with
a namber of shutiles which are intended to
comne successively into use, as many as from

105

faur {0 81X reserve 3lmttleﬂ smnetimea being

placed in the hopper 15 at one time.
Fig. 1.) It is very difficult or *waethﬂlynn-
possible to ges shuttles which all size up ex-
actly alike, “and while in use different shut-
tles wear dzf’fwf,.nt vy, 0 thalb their thickness
is found to vary from time to time. Differ-
ent sizes of shutties will fit dlfferentl} in the
shutije-box, and consequently will not enter
or bLe relained therein exactly the same.
Consequently in the course of ti 10 working of
the loom the latter is likely to slaw off fre-
quendly owing to the veboundiug of & shattle
which iz not "im’id tightly Nlml{rlﬁ; by the pres-
sure. of the swell or binder., IFariliormore,

when a ressrve 8l 11Ltie is introduced into *he '

shuttle-box at the change end or supply end
of thie loom it is of llen:.(?*ﬁlt}’ placed some-
what in advanpes of the pie}{em
rememiered, morelver, that the picker com-
monly has a hole 0° some depth worn iu its
striking-face by coutact with the tip of the
shuttle, Thus in making the first piek with
the freshly-supplied shuttle the picker will
travel an inch or so bYefare it eneounters the
shuttle, and this will resnlt in giving & less
affectiva driving Llow than usual. 7o offset
this loss in ﬁﬂmienw, :t is necossary to.set the

picking meachanism to et with enotgh power

(See

it will be

tio
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to drive the shuttle into the opposite box
from the position whieh is taken by such
shuttle when applied by the injector, Thus
it is evident that during the normal working
of the loom the shuttle is driven with sl ghtly
more force than necessary. This means that
‘the swells or binders must be set to act with

greater force in order to prevent rebound of

strain on the loom in picking and a greater
liability to break picker-sticks and other
parts., | o
- In accordance with one part of my present
invention I provide means for permitting the
swells or binders to be set to act with suffi-
cient force to counteract all variations in the
sizes of the shuttles, whereby tendency of a
| be overcome,
and also for permitting the shuttle 1t be
picked with proper force to meet all require-
ments, while relieving the rack and strain in-
cident to picking with increased power. To
‘these ends I combine with the protector de-
vices a means of operating the same to per-
mit the full pressure of the swells or binders
to exert itself as the shuttle enters a box and.
to remove or relieve the greater portion of
the pressure at the time when the pick takes
place. Thus on one of the pitmen or con-
necting-rods G I pivot a lever 127, (see Fig.
2,) one arm of which engages with the adja-
cent protector-finger 30. The other arm of
the said lever by the swing of ‘the said con-
necting-rod in the redrward movement of the
lay is caused to bear against a CAm, as 123,
fixed ‘upon the loom - frame. Thereby the.
said lever is turned upon its pivot 129 on the
said connecting-rod and caused to take the
pressure of the protector-fingers off the swells
or binders by rocking the protector-shaft just
prior to the pick, after which the pressure is
allowed to act again before the entrance of
the shuttle into the opposite box. This en-
ables me to exert an excess of pressure on
the swells or binders and an excess of power
on the picker-sticks without fear of racking
the loom in the action of picking or causing
breakage, and this is especially necessary in
& loom having a hopper or magazine receiv-
ing a plurality of shuttles which vary in size
and weight. | -

A modification of thée speed-reducing de- |
vices is shown in Figs. 10 and 11. In these |
figures I mount upon the crank-shaft 7, at op-
posite sides of the usual fast band-pulley 8, '
two band-pulleys 130 and 131, respectively. |
The band-pulley 131 is an ordinary loose or
idle pulley. The band-pulley 130isalso free
to turn loosely on the crank-shaft, it having
fast therewith a sprocket-wheel 133. Around
the said sprocket-wheel 133 and also around |
a larger sprocket- wheel 135, loose on cam-
shaft 12, a sprockel-chain 134 passes. Fast |
with sprocket-wheel 135 isa smaller sprocket-
wheel 136, around which and a large sprocket-
wheel 138, mounted loosely on the crank-shaft |
7, & sprocket-chain 137 passes. To the said |

!

9

loose sprocket-wheel 138 a series of gravitat-
ing dogs or pawls 139139 is pivoted, the same
being adapted for engagement with the teeth
of a ratchet-wheel 140, which is fast upon the
erank -shaft. - 151 designates a single belt-
shifter which is affixed to a sleeve 142, mount-
ed loosely'on the shaft 38 of the shipper-han-
dle, the said sleeve having affixed thereto an
arm, as 143, which is borne by a spring 144
toward a cam-disk 145, mounted upen change-
shaft 33. While the change-shaft is at rest

70

75

| daring the normal working of ‘the loom, the’
action of spring 144 causes the end of the arm

8o
145 to stand in a notch or depression 146 in
the said cam-disk and the belt-shifter 151
holds the driving-band on the fast band-pul-
16y 8. During this time the loom is being
driven at its normal high-running speed, and
ratchet-wheel 140 turns freely' within the se-
ries of dogs or pawls 139 139, the sprecket-
wheel 138, by which such dogs or pawls are
carried, remaining stationary meanwhile.
When the ehange-shaft begins to rotate, the
cam-disk 145 operates to move the belt-shifter
101, so as to transfer the driving-band onto
the band-pulley 130, whereupon the arrange-
ment of sprocket-wheels and sprocket-chkins
will-be thrown into operation, the result of
which will be that sprocket-wheel 138, with
its series of dogs or pawls 139 139, will be set
to turning slowly in the direction in which
the crank-shafi is revolving. So long as the
momentum of - the loom ‘continues to tarn roo
ratchet-wheel 140 at a higher rate of speed
than the sprocket-wheel 13S the teeth of the
ratchet-wheel 140 will simply pass the said
dogs or pawls; but as the speed of the loom
slackens, so that the crank-shaft tends to 105
turn more slowly than the sprocket-wheel 138, .
then the said dogs or pawls will take hold of
the said teeth and act as drivers to continue
the revolution of the crank -shaft and the
working of the loom, but at a predetermined
low rate of speed. The collar 147, fast on
shaft 38, is provided with projecting finger 148
to be engaged by the shoulder or projection
149 on the forward end of the sleeve. Solong
as the shipper-handle 14 remains seated in its
holding-notch in plate 141 at the end of the
breast-beam, the said notch being in this em-
bodiment of the invention at the outer end of
the slot in said plate instead of at the inner
end of such slot, asin the case of the emhaodi- -
ment first described, the spring 144 is pre-
vented from carrying the belt-shifter 151 in-
ward beyond the position thereef whigh places
thedriving-band on the fast-pulley 8. When,
however, the shipper-handle is disengaged
from its holding +notch aforesaid, the said
spring 18 permitted to turn botb the sleeve
and the shaft 38 inwardly until belt-shifter

00

7

110

115

125

151 places the driving-band upon the loose

or idle band-pulley 131, and thereby deprives
the loom of its driving-power, the end of arm
145 passing at this time farther through the
notch or opening 146 of the eam-disk 145.

I claim as my invention—-
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1. Inaloom, weft-replenishing mechanism,
driving mechanism to drive the loom at a high
speed for regular working and also at a defi-
nite reduced rate of speed during replenish-
ment, and weft-indicator devices controlling
the working ¢f the said mechanisms, all com-
bined and“apwatmw to reduce the speed of
the loom to the said definite lower rate for
the performance of the operations incident to
replenishment and to restore the speed to the
normal rate of ranning after such operations
have been performed.

2. In aloom, weft-replenishing mechanism
comprising essenual]y a holder for a reserve
supply and means to effect replenishment by
transfer therefrom, driving mechanism to

drive the loom at a high speed for regular

“working and at a reduced speed durmfr re-

20

plemshment and weft-indicator devices con-

trolling the working of the said mechanisms,

combined and operating to reduce the speed

of the loom for the performance of the opera-.

tions incident to replenishment and to re-

store the nermal high speed after such per-
formance.

3. In a Iooi:n, the lay, weft- replemshmw

~ mechanism comprising essentially a holder

for a reserve supply independent of the lay
and means to feed from the said holder to the

lay, driving mechanism to drive the loom %

-~ a high speed for regular working and at a re-
-duced.speed Guring replenishment, and weft-

35

45

759

55
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indicator devices controlling thé working of

‘thesaid mechanisms, co mbined and operating

to reduce the speed ‘of the loom for thé per-
formance of the operations incident to re-
plenishment and to restore the normal hwh
speed after such performance.

4. In a loom, the lay, weft-replenishing
mechanism comprising essentially a holder
for reserve shuttles independent of the lay
and means for replacing the spent or failed

‘ghiuttle on the lay by a reserve shuttle from

the said holder, d:ivinﬂ' mechanism to drive
the loom at a hl“‘h speed for regular working
andat a reduced spéed during replim.qs}1 ment,
and weft-indicatot devwes controlling the

working of the Baid mechanisms, wmbmed'

and operating toreduce the speed of the locm
for the perfm niance of the operations inci-
dent to replenisliment and to restore the nor-
el high speed after snch performance.

‘5. In a loom, in combination, weft-replen-
ishing mechamsm driving mechanism having
separate fast and slow specd transmitting de-
vices both thaking positive connection w1l;h
the drwmg-shaft of the loom, a shifter device
to control the action of said dri iving mechan-
ism, weft-indicator devices, and means under
the control of the said weft-indicator devices
to actuato the said shifter device and the
weft-replepishing mechanism, the said means
acting to cause the shifter device to be moved
to restart the loom under normal working
conditions after the operation of the weft-
replenishing mechanism., -

6. In & loom, in combination, weft-replen-

. —_ .. . . . . LTI . g am ' TR -
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ishing mechamsm comprising essentmlly a
holder for a reserve supply and means to ef-

fect repienishment by transfer therefrom,

loom-driving mechanism havinga shifterde-
vice to control the action thereof, weft-indi-
cator devices, and means under the control of
the said weft- 1ndlcat0r devices for eausing the
said shifter device to be actuated to oceasion a

e B S i A et M AR R i

70

75

dwell In the regular working of the loom, the

weft- l'eplembhmﬂ‘ mechanism to perform its
operations, and the shifterdeviceto be moved
to restart the loom under normal working eon-
ditions after qach performance, %uhamnﬁfzny
as descnbed |
In a loom, in combination,

h(’ 1(] Y’ Weft-

3¢,

replﬂnlbhmﬂ‘ mechanism emnpunnw essen-

tially a holder for a reserve supply independ-

ent of the lay and means to feed therefrom

to the lay, loom-driving meehanism having a
shifter device to contml the action thereof,
weft-indicator devices, and means under the

control of the said weft-indicator devices for

causing the said shifter device to be actu-
ated to occasion a dwell in the regular work-
ing of the loom, the weft-—replenmhmw mech-
anism to perform its operations, and the
shifter device to be moved to restart the loom
under normal working ecnditions after such
performance, substantlaliy as deseribed.

'S. In a'loom, in combination, the lay, weft-
replenishing mechamsm eomprising essen-
tially a holder for reserve shuttles mﬂepend-
entof thelay and means providing for re-
plaqmg the spent or failed shuttle on thelay
by‘one from the said holder, loom-driving

‘meéchanisth having a shifter’ device to contml

the action thereof, weft -indicator devices,
and means under the control of the said weft-
indicator devices for causing I.lle said shifter
device to be actuated to occasion a dwell in
the regular working of the loom, the wefi-ye-
plemshmg mechanism to yerfm'm its opera-
tions, and the shifter devite to-be moved to
restart the loom under normal working con-

ditions after such performanee, substant ially

as described. -
9. In a loom in combmatmn 100111 driving

‘mechanism havmrf a shifter dewce to control

the action_thﬁreof, picking mechanism, woft-
rep]enishinﬂ' ‘mechanism, weflt-indicator de-

8

9o
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vices, and means under the control of thoe .

wefb-mdlcatm' deviees for causing the raid

shifter device to be actuated to occasion a
dwell in the regular working of the loom, the
woft-replent8hing mechamism to perfm-m its
operations, the picking of the shuttie to be
arrested during such performance. and the

shifter device to be moved to restart the loom 1

under normal working conditions after such
performance, substantially as described.

10. Tn aloom, in combination, loom-driving
mechanism having a shifter deviee to control
the action thereof, picking mechanisin, weflt-
replenishing mechanmn comprising esson-
tially a holder for s reserve snpply and means
to effect replenishment by transfer there-
from, weft-indicator deviees, and means un-

i2c
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der the control of the weft-indicator devices
fer causing the said shifter device to be ac-
Luated to occasion a dwellin the regular work-
ing of the loom, the welt-replenishing mech-

anism to perform its operations, the picking

ot the shuttle to be arrested during such per-
formance, and the shifter device to be moved
Lo restart the loom under normal working eon-
ditions after such performance, substantiall y
as described. -

11. Inaloom, in combination, loom-driving
mechanism having a shifter deviee to control
the action thereof, picking mechanism, weft-
replenishing mechanism comprising essen-
tially a holder for a reserve supply independ-
:nt of the lay, and means to feed therefrom
to the lay, weft-indicator devices, and means
underthe control of the weft-indicatordevices
forcausing the said shifter device to be actu-
ated to occasion a dwell in the regular work-
ing of .the loom, the weft-replenishing mech-
anism to perform its operations, the picking
of the shuttle to be arrested during such per-
tormhnce, and the shifter device to be moved
toresiart the loom under normal working ¢on-
diticus after such performance, substantially
as described. | | |

12. Inaloom,in combination, loom-driving
mechanism having a shifter device to control
the action thereof, picking mechanism, weft-
replenishing mechanism comprising essen-
tially a holder for reserve shuttles independ-
ent of the lay and means providing for replac-
ing the spent or failed shuttle on the lay by
one from the said holder, weft-indicator de-
vices, and means under the control.of the
weft-indicator devices for causing the said
shifter device .to be actuated to occasion a
dwell in-the regular working of the loom, the
weft-replenishing mechanism to perform its
operations, the picking of the shuttle to be
arrested during such performance, and the
shifter device to be moved to restart the loom
under normal working conditions, after such
performance, substantially as described.

13. In aloom, in combination, weft-replen-

ishing mechanism, driving mechanism to

drive the loom at a high speed for regular
working aund at a reduced speed during re-
nlenishiment, picking mechanism, weft-indi-
cator devices, and means under the control
thereof for causing the speed of the loom to
be reduced {or the performance of the opera-
tions 1neident to replenishment, the picking
of the shuttle to be arrested during such per-
formance, and the replenishment to be effect-
cd, and for restarting the loom under notrmal
working conditions and speed after such per-
formance,

14, In aloom, in combination, weft-replen-
1shing mechanism comprising essentially a
holder for a reserve supply and means Lo ef-
feet replenishinent by transfer therefrom,
driving mechanism to drive the loom at a high
speed for regular working and at a reduced
speed during replenishment, picking meeh-

anism, weft-indicator devices, and means un- |

der the control thereof for causing the speed
of the loom to be reduced for the performance
of the operations incident to replenishment,
the picking of the shuttle to be arrested dur-

11

.70

ing such performance, and the replenishment

to be effected, and for restarting the loom un-
der normal working conditions and speed af-
ter such performance. |

15. Inaloom, in combination, thelay, weft-

75

replenishing mechanism comprising essen-

tially a holder for a reserve supply independ-

ent of -the lay and means to feed therefrom to
the lay, driving mechanism to drive the loom
at a high speed for regular working and at a

reduced speed during replenishment, picking
‘mechanism,weft-indicatordevices,and means

under the control thereof. for causing the
speed of the loom to be reduced for the per-

8o

formance of the operations incident to re-
plenishment, the picking of the shuttle to be

arrested daring such performance, and the

replenishment to beeffected, and for restart-
ing the loom under normal working condi-
tions and speed after such performance.

16. In &loom, in combination, thelay, weft-
replenishing mechanism comprising essen-
tially a holder for reserve shuttles independ-
ent of the lay and means providing for re-

- placing the spent or failed shuttle on the lay

by one from the said holder, driving mechan-
ism to drive the loom at a high speed for regu-
lar working and at a reduced speed during
replenishing, picking mechanism, weft-indi-

cator devices, and’ means under the eontrol:

thereof for causing the speed of the loom to-
be reduced for the performance of the opera-
tions ipcident to replenishment, the picking
of the shuttle to be arrested during the said
replenishment and the latter to be effected
and for restarting the loom under normal
working conditions and speed after such per-
formance. | . :

17. In aloom, in combination, weft-replen-
1shing mechanism, driving mechanisin to
drive the loom at a high speed for regular
working, and also at a definite reduced rate
of speed durin® replenishment,picking mech-
anism, weft-indicator devices, and means un-
der the control thereof for causing the speed
of the loom to be reduced for the perform-
ance of the vperations incident to replenish-

00
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ment, the picking of the shuttle to be arrested

during such performance, and the replenish-
ment to be effected, and for restarting the
loom under normal working conditions and
speed after such performance. | ,

18. Ia aloom, in combination, weft-replen-
iIshing mechanism comprising essentially a
holder for a reserve supply and means to ef-
fect replenishment by transfer therefrom,
driving mechanism to drive the loom at a high
specd for regular working and also at a defi-
nite reduced rate of speed during replenish-
ment, picking mechanism, weft-indicator de-
vices and means under the control thereof
for causing the speed of the loom to be re-
dueed for the performanee of the operations

120
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incident to replenishment, the picking of the
shuttle to be arrested during such perform-
ance, and the replenishment to be effected,

- and for restarting ‘ihe lcom under normal

10

20

30

working conditions and speed after such per-
formance.

19. In a loom, in combination, the lay, weft-
replenishing mechanism comprising essen-
tially a holder for a reserve supply independ-
ant of the lay and means to feed therefrom to
the lay. driving mechanism to drive the loom
at a high speed for regular working and also
at a definite reduced rate of speed during re-
plenishment, picking mechdnism, weft-indi-

cator devices, and means under the control

thereof for causing the speed of the loom to
he reduced for the performance of the opera-
{ions incident to replenishment, the picking

of the shuttie to be arrested during such per-

formance, and the replenishment to be ef-
fected, and for restarting the loom under nor-
mal working conditions and speed after such
performance.

20. In a loom, in combination, the lay, weft-
replernishing mechanism comprising essen-
tially a holder for reserve shuttles independ-
ont of the lay and means providing for re-

nlacing the spent or failed shiittle on the lay-y

by one from the said holder, driving mechan-
ism to drive the loom at a high speed for regu-
lar working and also at a definite reduced
rate of speed during replenishment, pick-

ing mechanism, weft-indicator devices, and

35
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45
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means under the control thereof for cansing
the speed of the loom to be'reduced for the
performance of the operations incident to re-
plenishment, the picking of the shutile to be
arrested during
raplenishment o
ing the loom under normal working condi-
tions and speed-after such performance.

21. In a loom, in combination, weft-indicat-
ing devices, a change-shatf, means for rotat-
ing the change-shaft under the control of the

said weft-indicating devices, weft-replenish-

ing mechanism operated from thesaid change--

shaft, and driving means for the loom having
a shifter device to contro] the action thereof,
the said shifter device being itself controtled
from the change-shaft, substantially as de-
seribed. ]

99. In aloom,in combination,driving means
therefor having a shifter device to control the
action.of such means, weft-indicating devices,
achange-shaft, meansfor rotatingthe change-
shaft under the control of the said weft-indi-
cating devices, weft-replenishing mechanism

having its operation occasioned by the said |

change-shaft and comprising essentially a
holder forareserve supply and means to effect
replenishment by transfer therefrom, and
means for operating the said shifter device
from the change-shaft, substantially as de-
scribed, f -
93. Inaloom,in combination,drivingmeans

therefor having a shifter device to control the |

J

the said replacing, and the .
be effected, and for restart- |

—
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a change-shaft, means for rotating the change-
shaft under the control of the weft-indicating
devices,weft-replenishing mechanism having
its operation cceasioned by the said change-
shaft and comprising essentially a holder for

a reserve supply independent of the lay and

70

means to feed therefrom to the lay, and means

for operating the said shifter device from the
change-shaft, substantially as described.

24 In a loom, in combination, driving
means therefor havinga shifter device to con-
trol the action of such means, weft-indicating
devices, a change-shaft, means fog rotating
the change-shaft under the control of the
weft-indicating devices,

75

8o

weft - replenishing

mechanism having its operation occasioned -

the said chapge-shaft and comprising es-
sentially. & holder for reserve shuttles inde-
pendent of the lay and means providing for
replacing the spent or failed shuttle on the
lay by one from the said holder, and means
for operating the said shifter device from the
change-shaft, substantially as described.

95. Inaloom,in combination, weft-indicat-
ing devices, a change-shaft, means for oper-
ating the said chapge.shaft under the con-
trol of the said weft-indicating devices, driv-

gcC

ing mechanism to drive the loom at a high 95

speed for regular working and also at a re-
duced rate of speed during replenishment,
shifter deviees controlled by the said change-
shaft to effect the changes of speed, and weft-
replenishihg mechanism operated -from the
said change-shaft. |

6. Ina loom,incombination, weft-indicat-
ing devices, a charge-shaft, means for oper-
ating the said change-shaft under the con-
trol of the said weft-indicating devices, driv-

ing mechanism to drive the loom ata high

speed for regular working and also at & re-

duced rate of speed during replenishment,

shifter devices controlled by the said change-
shaft to effect the changes of speed, picking
mechanism, means operated by.the change-

shaft to discontinue and restart the picking,

and replenishing mechanism operatively con-
nected with the said change-shaft.
" 97. Inaloom, in combination, weft-indicat-
ing devices, a change-shaft, means for rotat-
ing the said change-shaft under the contro
of the said weft-indicating devices, driving
mechanism to drive the loom at a-high speed
for regunlar working and also at a reduced
rate of speed during replenishment, shifter
devices operated by the said change-shaft to
effect the changes of speed, picking mechan-
ism, means operated by the change-shatt to
discontinne the picking prior to the replen-
ishment and restart it subsequently thereto,
and weft-replenishing mechanism comprising
essentially a holder for.a reserwe sapply and
means operatively connected with the change-
shaft to effect replenishment DY transfer
from the said holder. . ‘ ~
03, Inaloom,in combination,the Iay, wefl-

indieating devices, a change-shaft, meahs for

action of such means, weft-indieating devices, | rotati ng the said change-shaft under the con-
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trol of the said weft-indicating devices, driv-
ing mechanism to drive the loom at a high
speed for regular working and also at a re-
diced rate of speed during replenishment,

shifter devices operated by the said change-
shaft to effect the changes of speed, picking
mechanism, means operated by the said

change-shaft to discontinuethe picking prior
to the replenisiment and restart it subse-
gquently thergto, and weft-replenishing mech-

anism comprising essentially a holder forre-

serve shuttles independent of the lay, and
means operatively connected with the said
change-shaft for effecting replenishment by
replaciung a spent or failed shuttle on the lay
by a reserve shuttle from the said holder.
29. Inaloom,incowbination, weft-indicat-
inrdevices, the change-shaft, meansfor rotat-
ing the same under the control of the said
weft-indicating devieces, the holder for shut-
tles, the lay and its shuttle-box, and means
operated from the said change-shaft for open-
ing the shuttle-box to permit, the ejection of

the spent or fatled shuttlé and the transfer of.

a reserve shutile from the holder, and also
for effecting such ¢jection and transfer, sub-
stantially as deseribed.

30, Inaloom,incombination, weft-indieat-

ingdevices, the change-shaft, means for rotat-
ing the same under the control of the said

woit-indicating devices, the holder for shut- -

ties, the lay and its shattle-box, the swell or
binder, means operated from the said change-

shajt for relieving the pressure of the protec-.

tor-finger on the swell or binder, for opening
the shuttle-box to permit the ejection of the
spent or failed shuttle and the transfer of a
recarve shuttle from the holder, and also for
effecting such ejection and transfer, substan-
tially as described. | |

- 8l. In aloom, in combination, weft-replen-
ishing devices comprising a holder for a re-

serve supply independent of the lay and

means of transferring from the said holder to
the lay, and actuating mechanism for the re-
plenishing devices extending the operations
of the said devices throughout a predeter-
mined ntimber of revolutions greater than
two of the crank-shaft of the loom.

32. In a looin, in combination, weft-replen-
ishing mechanism, picking mechanism, and

actuating mechanism extending the opera-

tionsof the replenishing mechanism through-
cut move than two revolutions of  the crank-
shaftof the loom, and suspending the picking
during the performance of such operations.

33. The combination with the lay, its mov-,

able shuttle-box front, the rocker pivotally
supportedon thelayand having the said front
connected therewith, means to move the said
rocker, and the ejector, of the bolt or slide

“connected with the said ejector and moving

witl: the said rocker, and the stop with which
the ssid bolf or slide engages in the move-
ment of the lay in order to effect the action
of the elector.

g4, The combination with thelav, its mov- |

. b

|

]

’r.q
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able shuttle-box front, the rocker pivotally
supported on the layand having the said front
connected therewith, means to irove the said
rocker, and the ejector, of the bolt or slide
connected with the ejector and moving with
the said rocker, the stop with which the said
bolt or slide engages in the movement of the
lay in order -to effect the action-of the ejec-
tor, and the spring or springs for effecting the
return movement of the ejector..,

35. The combination with the lay, its mov:
able shuttie-box front, the rocker pivotally
supported on the layand having thesaid front
connected therewith, means to move the said
rocker, and the ejector, of the bolt or slide
connected with the said ejector and moving

with the said rocker, and thé pivoted stop -

with which the said bolt or _sliifle'e'nga.ges in

' the movement of the lay in order to effect the

action of the ejector. _
36. The combination with the lay,the mov-

able shuttle-box front, the rocker pivotally

supportedonthelayand having the said front
connected therewith, a rotatable shaft, a cam

| thereon, and a lever operated by thesaid cam,

and connected. to the said rocker for operat-

ing the latter, substantially as described.
37. The combination with the lay, of the

ejector working in the shuttle-box on the lay,

| the change-shaft, and operating devices for

the ejector controlled by

_ the change-shaft,
substantially as described. |

38.. The combination with the lay, the mov-

able shuttle-box -front, the rocker pivotally
supported on the layand having the said ffont
connected therewith, the stwell or binder, the
protector - shaft and its finger, the rocker

mounted on the lay and acting in connection.
therewith, a rotatable shaft, cams thereon,

levers operated by the said cams,and connec-
tions from the said levers to the said rockers
for operating the latter, substantially as de-
scribed. - - '

- 39. The combination with the lay, its mov-
able shuttle-box front,'the rocker pivotally

735
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supported on thelay and having the said front -

connected therewith, the ejector, the bolt or
slide connected with the said ejector and mov-
ing with the said rocker, the stop with which
the said bolt or slide sngages in the move-
mentiof the lay in order to effect the action
of the ejector, the swell or binder, the pro-
tector-shaft and its finger, the rocker mount-

115
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ed on the lay and acting ineonnection there-

with, a rotatable shaft, cams thereon, levers
operated by the said cams, and connections
from the said leverg to the said rockers for
operating the latter. |

40. In combination, the lay, a hopper, an

125

injector for injecting from the said hopper

into the shuttle-box on the ¥ay, the change-

shaft, means to'operate the injector underthe

control of said change-shaft, means to oper-
ate thechange-shaft,and weft-inuicator mech-
anism controlling the working of the change-
shaft, substantially as described.

1. T'he combination with the’lay, its mov-

130
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~and then is advanced to transier or inject
from the hopper to the lay, it being afterward |
returned to the said intermediate position. |
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shuttle-box en the lay, a hopper for reserve

change shaft,

a Y R by

14

able shuttle-box front; and means to operate
the latter, of the injector, & rotatable shaft,
and means to move the injector to transfer a
shuttle to the lay, the said means comprising
a4 cam on said shaft, a lever operated by the
said cam, and a connection between the said
leverand injector including a spring, thesaid

cam being constructed fto occasion an excess |
- of movement of the said lever and -thereby

strain the spring to cause the injector to fol-

i U‘-‘f_ﬂﬂ?r!'ﬂ?lﬂ;.—,g,.rr‘_‘;-!_m\m-; Al gt =l

low thelay rearwardly while pressing against

the shuttle and holding it ip place until the

shuttle-box front is lowered.

42 The combination with the hopper hav-
ing the discharge-opening at the lower end

thereof, of the injector, and operating means

therefor whereby the injeetor 18 caused to
stand normally during the regular working
of the loom in an intermediate nosition sup-
porting the contents of the hopper above the
said opening, and on being set in action is re-
tracted to permit such content” to descend

'43. In combination, the lay, an ejector to
discharge the spent or failed shuttie from the

shuttles, an injector for transferring or in-
jecting from the said hopper into the shuttle-
box, the change-shaft, means to operate the
ejector and injector under the control of the
means to operate the change-
shaft, and weft-indicator mechanism control-
ling the workiog of the change-shatt, substan-
tially as described. -

44. The combination with ihe hopper hav-
ing an opening at the boitom thereof for the
escape of shuttles, of the injector, the spring
acting with a tendency to draw the same for-
ward, a rotatable shaft, a cam thereon, and
a lever operated by the said cam and con-
nected with the injector, the said cam having
a portion thereof acting agairst the said le-
ver congtructed to hold theinjoctor normally
in an intermediate position supperting the
shuttles in the hopper, and alsc havinga drop

vices, the cam carried by

which permits the injector to be drawn for-
ward by the spring out from under the shut-
tles in the hopper. | |

45. In a loom, the combination with one of
the rotating shafts thereof, of the change-
shaft,driving connections between said shafts
embracing the change-cluteh, a clutch-ship-
per, weft-indicating devices, means for oper-
atine the said clutch-shipper from the said
weft-indicating devices to oceasion the work-
ing of the change-shaft, and weft-replenish-
ing devices under the operative coutrol of the
said change-shaft. | |

46. In a loom, the combination with one of >
the rotating shafis thereof, of the change-

shaft, driving connections hetween the said |
shafts embracing the change-cluteh, a elutch-
shipper, weft-indicating devices, means for
operating the said cluteh-shipper from the
said weft-indicating devices to occasion the
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working of the change-shatt, weft-replenisn-
ing devices under the operative control of tlre
change-shaft, and means under the contro!
¢ the charfge-shaft to occasion the unship-
ping of the change-clutch when the change-
shaft has completed the required rotation.
47. In a loom, the combination with one of
the rotating shafts thereof, of the change-
shaft,-devices for driving the latter {rom the

 former embraeing a normally open change-

clutch, a clutch-shipper, weft-indieating de-
vices, means for operating the said: clutch-
shipper from the said weft-indicating devices
to ocrasion the working of the change-shaft,
weft-replenishing devices under the operafive
control of the said change-shaft, a cateh to
retain the change-clutch in the closed condi-
tion which it is caused to assume by the op-
eration of the weft-indicating devices, and
means to free the said catch and allow the
change-cluteh to become disen aeaoed after the
desired rotation of the change-shaft has oc-
curred. k -

13 Tn a loom, the combination with the
eam -shaft, of the change-shaft, devices to
drive the latter from the former embracing

‘the normally open change-clutch, the change
“rock-shaft'toship and unship the said change-
cluteh, weft-indicating devices in operative
connection with the said rock-shaft, the mov-
able catch for locking the change rock-shaft
to hold the change-cluteh in closed condition

after ithe operation of the weft-indicating de-
the said change-
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-shaft and operating to disengage the said

catch to permit the opening of the change-
cluteh, and weft-replenishing devices oper-
ated from the said change-shaft.

49. In a loom, the combination with the
cam-shaft, the change-shaft, driving connec-
tions between the said shafts embracing the
change-clutch, and weft-replenishing mech-
anism operated by the said change-shaft, of
weft-indicating devices, a pawl actuated at
each movement of the weft-indicating de-
vices, a cam operated by the said pawl, and
the cluteh-shipper operated by the said cani.

50. In a loom, in combination, the cam-

shaft, the change-eluteh thereon, the change-

shaft. driving connections between the said
change-shaft and the loose member of the
said change-clutch, weft-replenishing mech-
anism operated by thesaid chan ge-shaft,weft-
indicating devices, a paw! actuated at each
movement of the weft-indicating devices, a
cam-disk operated by the said pawland hav-
ing eam projections, a eluteh-shipper having
an arm thereof engaged by the said cam pro-
jectionstoactuatethe cluteh-shipper,aspring
acting on the said cluteh-shipper, a cateh
engaging with the said clutch-ghipper to re-
tain the change-cluteh closed, and a cam car-
ried by the change-shaft to disengayge the
said cateh for the purpose of allowing the
change-cliteh to be opened.

51. T1. a loom, in combination, weft-indi-
cating devices, the picking-arm, the picker-

10§
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stick, the Ing-strap having separable connec-
tion with one of the parts whiclt it connects,

and means actuated under the control of the

welt -indicating devices to determine the
transmission of power by the lug-strap.

»2. It a loom, the combination with the
picking-arm 84, of the picker-stick, the lag-
2trap having the hook forengagement with a
pin or the like ecarried by the said picking-
arm, and means to disengage the said hook
from thesaid
ing of the loom. . |

23. In a loowm, the comDbination with the
picking-arm, and means to operate the same,

of the picker-stick, the lug-strap having a
sald picking-

separable connection with the
arum, a rotating shaft of the loom, and oper-
ating connections between the sajid shaft and

-

on of the lug-strap by

$3ig,

-
1
13
i

: the picking-arm.
in a loom, the combination with the

bicking-arm, and means to operate the same,
ol the picKer-stick, the lug-strap having a
separable connection with the said picking-
arm, the change-shaft, a cam thereon, a le-
ver operated by the said cam, and a connec-
tion between the said leverand the lug-strap,
whereby the times of.the actuation of the
picker-stick are determined. |

55. In g loom, in combination, the picking-
arm, the picker-stick, the lug-strap in sepa-
rable engagement with one of the said parts,
the flexible connection joined to the said lug-
strap and extending upwardly therefrom,
means acting through the said connection to
determine the times for the transmission of
power through the said Ing-strap, and the
gulde for restraining thesaid connection from
vibration adjacent the lu g-strap.

»0. Inaloom, the combination with the lay,

its shuttle-boxes, the swells oy binders there- |

of, the pressure devices acting against said
swells or binders, the picking mechanism, a
hopper receiving a plurality of shuttles, and
devices by wbrich the said shuttles suceces-
sively are transferred to the lay, of devices
whercby the pressure on the swells or binders
i3 remeoved prior to the pick and restored be-
fore the shizttle completes its flight. '
¢7. Inajoom, thecombination with the lay,
its shuttie-boxes, the swells or binders there-
of, the protector-shaft and its fingers acting
against the said sweils or binders, the lay-pit-

nan or cennecting-rod, the lever 127 pivoted

thereupon, the eam 128 on a fixed part of the
loom and engaged by the said lever In the
working of the loom, and the picking mech-
anism, whereby the pressure upon theswells
or binders is removed prior to each pick and
restored before the shuttlecompletes its flght.

88. Inaloom, the combination with the lay,
its shuttle-boxes, the swells or binders there .
of, the protector-shaft and its fingers acting

| a:f_;ainstthe said swells or binders, the la

pin atcertain times in the work-

lg-strap to determine the tines of the actua-

&S5

Y-pit-
man or connecting-rod, the lever 127 pivoted
thereupon, the cam 128 engaged by the said
lever in the working of the .loom, picking
mechanism, a hopper receiving a plurality of

05

shuttles, and devices by which said shuttles -

successively are transferred to the lay.
o0J. Inaloom,in combination, weft-indicat-

ing devices operative when the condition of
‘the working weft-su pply necessitates replen-

ishment thereof, a change-shaft,. instrumen-
talities under the control of said devieces to

ishing instrumentalities |
control of the said change-shaft, picking
mechanism, and instrn mentalities under the

control of the change-shaft operative to sus--

pend the picking
plenishment, -

60. Inaloom,in combination, fast and slow
‘8peed driving mechanism,
instrumentalities, weft-indicatin g devicesop-
‘the working
. weft-supply necessitates replenishment there-
of, instrumentalities under the controlof such

erative when the condition of

devices operative to redueé the speed of the
loow for the action of the said wef t-replenish-
Ing mechanism and to occasion such aetion
while the loom is running atits reduced speed,

and pick-finding instrumentalities operative
10 cause the first pick of fresh weft to be laid

in the predetermined shed, = o
61. Inaloom, in combination, weft-replen-

t 1shing Instrumentalities, coutrolling and ac-

tuating means therefor operative when the
condition of the working wef t-supply necessi-
tates replenishment thereof, picking mech-
anism, and instrumentalities operative to sus-
pendthe picking attimeof replenishment and
subsequently restart the same in season to

introduce the first pick of fresh weft-into are-

opening of a predetermined shed after'a mul-
tiple of rounds or eyecles of shed formations,

counting from a defleient shed.

62. Ina loom, in combination, weft-replen-
ishing instrumentalities, controlling and ac-
tnating means therefor operative when the
condition of the working weft-supply neces-
sitates replenishment thereof, picking mech-
anism, and instrumentalities operativeto sus-
pend the picking at time of replenishment

‘and restart the same at the end of a round or
cycle of shed formationsora multiple of such -

round or cycle, greater than two shed forma-

tlons, counting from a deficient shed, to in-

troduce the first pick of fresh weft into a re-
opening of the predetermined shed.
In testimony whereof I affix my signature
in presence of two witnesses, -
HENRY 1. HARRIMAN.
Witnesses: =~ - I
CHAS. F. RANDALL,
- OsCAR F. HILL.

at the time of effective re- -
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aid 0.75
operate the said change-shaft, weft-replen-
under the operative

o

weft-replenishing
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It is hereby certified that in Letlers Patent No. 526,834, granted June 13, 1399,

| upon the a.pphca.tmn of Henry L. Harr:m*m, f New York, N. Y., for an hapr ovement
in ¢ Looms,” an error appears in the printed specification requiriug: correction as
follows In line 81, page 15, the word “ effective ”” shouid read effecting; and that the

smd Letters Patent should be reail with thisc orrectmn therein that the same may con-

o

form to the record of the case in the Patent Office.
Signed, counterblgned aw:d sealed this 4th day of July, A. D., 1899.
[SEAL.] | WEBSTER DAVIS.

Assistant Secretary of the Inerior

Countersigned :
C. H. DuELL,
Comanisstoner of Pulents,

L

“Correction in jLetters *Palt‘e'fnt No,; 626,834,
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