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UNITED STATES

PaTeENT OFFICE.

FREDERICK M. ARMSTRONG, OF PAWTUCKET, RHODE ISLAND, AND JONN A.
CLARK, OF WORCESTER, MASSACHUSETTS, ASSIGNORS TO CROMPTON &

KNOWLES LOOM WORKS, OF WORCESTER,

RATION OF RHODE ISLAND.

MASSACHUSETTS, A CORPO-

ELECTRIC FILLING-CHANGING MECHANISM FOR LOOMS.

SPECIFICATION forming part of Letters Patent No. 695,363, dated March 11, 1902,
Application filed March 26, 1000, Serial No, 10,272, (No model))

To all whom 6 may concern:

Be it known that we, FREDERICK M. ARM-
STRONG, of Pawtucket, connty of Providence,
State of RhodeIsland, and JOuN A. CLARK, of

5 Worcester,county of Worcester, Stateof Mas-
sachusetts, have invented an Improvement
in Electric Filling-Changing Mechanism for
Looms, of which the following deseription, in
connection with the acecompanying drawings,

1o is a speeification, like characters on the draw-
ings representing like parts. '

The invention to be hereinafier described
relates to that class of looms wherein provi-
sion is made for a change of filling when that

15 in an active shuttle becomes practically ex-
hausted, and more particularly to such type
of loom employing an electrically-controlled
device for operating the filling - changing
mechanism when the filling in an active shut-

26 tle istobe changed. Insuch form of devices
the indication of practical exhaustion of the
filling in a shuttle is secured through a'de-
teetor which feels for the filling as the shut-
tle enters the box and upon a depletion of the

25 filling either entirely or to a predetermined
amount such detector forms electrical con-
nection with certain contacts to thereby com-
plete the cirecuit and cause certain parts of
the filling-changing mechanism to be put into

30 position to be operated by the lay or some
moving part of the loom. In order tosecure
ease and certainty of movement, as well as to
prevent the shocks and strains incident to the
change of filling on the same beat of the lay

35 in which the indication occurs, it is desirable
to delay the action of the filling-changing
mechanism until the shuttle has made one or
more picks; but as the shuttle leaves the in-
dicating-box at once after-the beat up the

40 circuitis broken, and in the absence of means
for retaining the parts in their operative or
filling-changing position, as called for by the
indication of the exhausted filling, said parts
would at once become inoperative to effect a

45 changeof filling. We have therefore devised
means whereby upon. the interruption of the
circuit established through the filling - de-
tector the parts may be retained in their oper-

‘| ative or filling-changing positions, all as will

hereinafter more fully appear. 50
In the present embodiment of our inven-
tion we have shown the form of filling-chang-
ing mechanism set out in Patent No. 514,369,
wherein upon a practical exhaustion of filling
in an active shuttle devices are set in opera- 55
tion to change the shuttles; but we desire it
to be understood when we use the term “* fill-
ing-changing ” mechanism in this specifica-
tion and claims we intend to include thereby
any suitable form of mechanism that will 60
serve to supply the loom with fresh filling,
whether such supply is secured by a change
of the shuttle or a change of the bobbin or
filling-earrier contained within the shuttle.

. . In the accompanying drawings, Figure 1 is 63

an end view of a loom, showing the filling-
changing mechanism, and corresponding to
Fig. 2 in Patent No. 614,369, above referred
to, with some of the parts omitted and show-
ing our improvements applied thereto. Fig. 70
21s a sectional elevation through the loom.
Fig, 3 is a detail showing the shipper-handle
and switch, to be described. Fig. 4 is a de-
tail in plan of one end of the lay, showing the
indicating-box and a shuttle contained there- 75
in. Fig. .5 shows in detail side elevation the
filling-detectors, and Fig. 6 is a diagrammat-
ical viewshowing the relay and connected cir-
cuits. '

The loom-frame A, crank-shaft B, pitman 8o
B’, the under or cam shaft B? gears B®and
B!, the mutilated gear G, shaft €3, link 5, le-
ver ¢, link €% shuttle-box rod Df, mutilated
gear f, shaft 39, arm ¢', link ¢, joined to the
elbow-lever f°, pivoted at ¢® on a stand BX, 8
the elbow-lever ¢, mounted on a stud ¢*and
having a stud or roll 26, the shuttle-feeder 7,
mounted on lever or bar /% pivoted on a stud
14, spring A%, inclined guides 2f and ¢, roller
h*are and may be all.as set forth in said Let- go
ters Patent No. (14,369 and need not be fur-
ther deseribed.

In the present form of our invention we
have preferably placed the filling-changing
mechanism ab one end of the lay and the in- g3
dicating-box at the opposite end, so that af-
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ter an indication of practical exhaustion of
the filling in an active shuttle the latter will
make one, three, or more picks to bring it into
position to have the filling changed, and we
so dispose the filling upon the bobbin or ear-
rier to provide sufficient filling for this pur-
pose after practical exhaustion has been in-
dicated.

Mounted upon the indicating-box end of
the lay A'is a stand or bracket ¢, which car-

ries two binding-posts o' @, suitably insu--
o H

lated therefrom, as at ¢, to which are con-
nected wires 1 and 2 of zm'electric circuit,and
extending from said posts ¢’ of arethe filling-
deteet01sa3 o', mounted on suitably- msulated
stands a® of, and spring-pressed to have their
curved bodies pr o;]ect thlou ¢h a slot ¢7in the
wall ¢® of the shuttle-box.
the detectors extend between and are guided
by the posts ¢” ¢'% which are mounted upon
the stand or track ¢ and suitably insulated
therefrom by the insulation ¢'t. To limit the
inward throw of the detectors a pin a'® con-
nects the guiding-posts ¢’ and a'°, between
which and the base of the posts the ftee ends
of the detectors project.

The shuttle may be of any usual construe-
tion and carries a bobbin or filling-carrier 0,
upon which is mounted a conduector 03 pref-
erably in the form of a metallic ring which
when the bobbin or carrier contains a prac-
tical working supply of filling is covered by
said filling, but when said filling has become
practically exhausted the cowductor or ring

"b? is uncovered, in which event as the shuttle

reaches the indicating-box the two detectors
contact with said conductor or ring and are
thus electrically connected to complete the

- eireunit through the binding-posts ¢’ ¢® and
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wires 1 2, as will hereinafter appear. .

While we have shown and described the
above form of detectors, binding-posts, and
conductor or ring as the preferred construc-
tion, in ‘this particularinstance it is to be un-
derstood that any form of electrical contaets
whereby as the filling nears complete ex-
haustion a circuit will be established is with-
in the scope of ourinvention.

Mounted on the loom-frame, plefelably ad-
jacent the indicating-box, is an electromag-
net d, supported on a brackes d'y, having a

0‘[11(11[10’-&1 m d? for the support and guidance

of the free end of a controller d?, plvotally
connected at d' to the armature d itself
pivoted at d® to the bracket d’, and having
its lower end extended and engaged by a
spring .df, which normally tends to  hold the
almatme away from the magnet.

Pivoted to t,he loom-frame at ¢g is an actu-
ating-lever ¢', having at one end a pin or

roller q2, which travels in the-groove ¢° of a.

cam g%, secured to the under or cam shaft B?,
and connected to the other end of the actu.
ating-lever, preferably by the pivot ¢ is the
actuatm J" which midway of its Ieno*th is
embraced and guided by the end of the con-
troller d®,

The free ends of
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Secured to the shaft 39 of the filling-chang-
ing mechanism and by which said mechan-
ism is made operative is the operating-arm
¢", adapted to be contacted and moved by the
actuator ¢® when during the reciprocation of
the latter it is moved under the arm ¢°, con-
sequent upon the energization of the magnet

d and movement of its armature; due to the

completion of the circuit by the practical ex-
haustion of the filling from the active shuttle.
The magnet d is in circuit with the detectors
a® and a* through the wires 1 and 2, 3 and 4,

the electric energy being derived from any

suitable source, as the battery P. From this
construction it will be evident that upon a
completion of the circuit through the detec-
tors the electromagnet d will be energized and
at once attract the armature d* and move the
actuator beneath the arm g¢7; but immedi-

ately after having indicated a practical ex--

hanstion of the filling and prior to the oper-
ation of the filling-changing mechanism the
shattle is driven from the indicating-box and
the cireunit is again broken, at which time the
armature under the stress of spring d® would
assume its original position and Wlbhdmw
the actuator from beneath the arm g%, to ob-
viate which and to retain the magnet d ener-
gized until the shuttle has Lefwhed the chang-
ing end of the lay and the filling has been
changed. We have provided in the circuit

‘just described what we term a ““retarding-

relay ” R, which consists of an electromagnet
R’, placed in the cireuit of the detectors and
having an armature ?¢, Fig. 6, which on es-
tablishment of the circuit through the de-
teetors is moved to complete an auxﬂmly eir-
cuit through electromagnet d after the -de-
tectmmcucmt has been interrupted by the
shutble leaving the box. The construction
and operation of the relay and the course of
the currents will -be best understood by ref-

erence to Fig. 6, in which R represents the

relay, I the battery or source of electric en-
ergy, S a switch corresponding to the- fill-

mmdeteetms d the electromagnet for mov-

ing the dctuatm, and O the sw1tch to be
he1einafter described and operated by the
movement of the filling-changing mechan-
ism. On completion of the cir (311113 by closing
the switches S and O the current is caused to
flow from the battery through the post ¢, part
thereof passing to the frame of and around

the eleetromagnet R’ and part to the magnet.

R’, energizing it, and back to the battely
thr ough the post %, and part passing through
the post *to energize the magnetd 'Gthll"‘h
wires 3 and 4, thence back to post #* and by
the conductor £ to post # to battery. Thus
the armatuare d° is moved to place the actua-
torbeneath the arm ¢”. Toretainitin this po-

sition when the switech S is opened or the con-

nection between the detectors interrupted by
the shuttle leaving the box, we have connect-
ed to the post ¢the auxiliary circuit ¥/, and
this with the post {®and its eonnected eucmt
" #10, to the other post ¢* of which is connected
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the armature 4. TFrom this it will be evident
that when the circuit has been established

through the detector-circuit the armaturefis |

by the energy of the electromagnet R moved
to complete the auxiliary circu 1t which when
the switch S or detectors are opened causes
the cireuit to flow from battery P to cireuit &7,
to post 1%, to #5, to O, to#’, to armature £, to mag-
net- frame to t3 part passing thxourrh eleetlo-
magnet R to cl to #, to #*, to babtel y, and to
thus continue until the circuit i is interrupted
by movement of the filling-changing mechan-
ism which opensthe switch 0, 1eleas1n<rthe ar-
matare icmdmteuuptmwthe circuit thlourrh
the electromagnet d, as will be evident. In
order that the aumhfuy current may be
broken as soon as the filling-changing mech-
anism has changed the ﬁllmo We secure one
member of the sw1teh to the lever e®and the
other adjacent thereto on the frame of the
machine, as shown in Fig. 1, the connecting-
wires £ and £i1 of which lead to the relay and
form partof the auxiliary eircuit, from which
it will be clear that as soon as the filling-
changing mechanism has operated the auml—
iary circuit will be broken and the electro-
magnet R’ will release its armature f, thus
eutmnu out the auxiliary eircuit also at the
1elay, 80 that as the filling-changing mechan-
ism closes the switeh O afbel havmwsupphed
fresh filling the auxiliary cireunit will not be

completed untll by the completion of the cir-

cuit through the filling-detectors on exhaus-
tion of ﬁlhno the a1mature t is again'moved
into completln position,

It is desirablo to cut the current from the
loom when the shipper has moved the belt
onto the loose pulley, and we therefore pro-
v1de a switeh 7, connected to the wires 5 and

leading to batte1 y through the switch
member 8 carried by the shlppex when the
sameis in Dosmon as shown in Fig. 3, with
the belt on the ﬁted pulley, but Whlch sw1t0h
when tlie shipper has moved to place the belt
onto the loose pulley is opened as will be
obvious from Fig. 3.

From the eonstrucmon described it will be
evident that on completion of the circuit by
the practical exhaustion of the filling in an
active shuttle the electromagnet d w111 be en-

ergized and will place the aetuatm in posi-
tion to operate the arm ¢? on itsupward move-
ment. Bythe same currentthus established
the electromagnet R’ will be energized, as
above exphmed, and through . its armature
will establish an auxiliary circuit through
the wire {'. On the interruption or bleakm"
of the cirecuit through the filling-detectors as
the shuttle leaves the box the current which
before passed through the detector-circuit
will now pass thlouUh the auxiliary circuit
and retainthe ma«net d energized to hold the
actuator in position beneath “the arm g g7 until
said actuator has moved said arm and caused
a change of filling, at which time the switch
O is opened, thus interrupting the auxiliary

‘ties, viz:

=

circuit, as will be apparent, and the parts
assume their original position.

‘While we have disclosed the above form of
relay and connected circuits as the preferred
embodiment of our invention, it is to be un-
derstood that our invention is not limited
thereto, but includes any form of electrical
device which will serve to hold the actuator
in operative position after the indication-
shuttle hasleft the indicating-box.

Having described our 1nvent1on what we
claim as new, and desire to secure by Letters
Patent, is—

1. Ina loom, the following instrumentali-
ties,viz: aﬁllmmehdndmﬂmeohamsm means
for contlolhno the operatlon thereof melud-
ing an elcctrlo circuit, the eleetric condition
of whieh is changed on the exhaustion of the
filling to a pxedetm mined amount, and a re-
tar dlnfr ‘relay in said circuit.

2. In a loom the following instrumentali-

‘ties,viz: afilling-changing mechamsm means

for controlhrm the opelamon ‘thereof mclud-
ing an electric circuit, the electric condition
of which is changed on the exhaustion of the

filling in an actn e shuttle to a predetermined .

amount and an auxiliary circuit completed
by chanfre in the electric condition of the first-
named cncmt

3. In'a loom the following instrumentali-
ties,viz: afilling-ehanging mechanism, means

for controlling the operation thereof includ-"

ing an electnc circuit completed on the prac-
tlcal exhaustion of the filling in an active shut-

- tle, an -auxiliary circuit fmmed by the com-
pletion of the first-named circuit, and a switeh .

to interruptthe auxiliary cncmt on theopera-
tion of the filling-changing mechanism.

4, In a loom ;the followm«r instrumentali-
a filling-changing mechanlsm an
actuator therefor means mcludm(r an elec-
tric eirenit formed by the pracmcal exhaus-
tion of the filling in an active shuttle to place
said actuator mto operative position,and elec-
tric devices for retaining the actuator in op-
erative posmon after the interruption of the
said circuit. ‘

5. In a loom the following instrumentali-
ties, viz: a filling-changing mechanism an
actuator-therefor, an electric circuit includ-
ing an eleetlomaonet and eompleted by the
practical exhausmon of the filling in an active
shuttle to place said actuatorin opelatwe po-
sition, electric devices for retaining the actu-

‘ator in operative position after the interrup-

tion of said circuit, and means for rendering
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said electric dev1ces inoperative on the oper- -

ation of the filling-changing mechanism.

6. Ina loom the followm«r instrumentali-
ties, viz: a filling- chan(rmﬂ mechanism, an
actuator. therefor an eleetnc cireuit mclud-
ing an eleetromadnet and combpleted by the
pucmcal exhaushon of the filling in an active
shuttle to place said actuatorin operative po-
sition, an auxiliary cireuit formed by the com-
pletlon of the first-named eircuit to retain
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said actuator in operative position after the
interruption of the said first-named circuit,

7. In a loom the following instrumentali-
ties, viz: a ﬁlling-changing mechanism, an
actuator therefor, an electric circuit includ-
ing an electromagnet and completed by the
practical exhaustlon of thefilling in an active
shuttle to place said actuator in opemtlve po-
sition, an auxiliary circuit formed by the com-
pletlon of the first-named circuit and includ-
ing said electromavneb to retain said actua-
1301' in operative posmon after the interrup-
tion of the said first-named cireuit.

8. In a loom the following instrumentali-
ties, viz: a filling- chanomfr mechanism, an
actuator therefor, an elecbric cireuit includ-
ing an electromagnet and completed by the
pracmea,l exhaus’mon of the filling in an active
shutble to place said actuator in operative po-
sition, an auxiliary circuit formed by the com-
ple’mon of the first-named circunit and includ-
ing said electromagnet to retain said actuator
in operative posihion after the interruption
of the said first-named circuit, and a switch
operative on movement of the filling-chang-

ing mechanism to interrupt the au*nhm y cir-
eult

9. In a loom the following instrumentali-
ties, viz: a filling-changing mechanism, an
actuator therefor, an electric cireuit inelud-
ing an electromagnet and filling - detectors,
the latter of which feel for and complete the

695,363

circuit on the practical exhiaustion of the fill-
ing in an aective shuttle, an auxiliary circuit
also including said electromagnet and a re-
tarding-relay to establish the auxiliary cir-
cuit on the completion of the first-named cir-
cuit and to continue said auxiliary cireuit
after the first-named cireunit has been inter-
rupted.

10. In a loom the following instrumentali-
ties, viz: a filling-changing mechanism, an
actunator therefor, an electric circuit includ-
ing an electromagnet for controlling the po-
sition of said actuator, filling-detectors also
included in said circuit and through which
the same is completed on the exhaustion of
thefilling toa predetermined amount, an aux-
iliary circuit also including said electromag-
net, a retarding-relay to establish the aunxil-
iary circuit on the completion of the first-
named ecircuit, and continue the same after
the interruption of said first-named circuit,
and a switch for interrupting the auxiliary
circuit on movement of the filling-changing
mechanism,

In testimony whereof we have signed our
names to this speeification in the presence of
two subseribing witnesses.

FREDERICK M. ARMSTRONG,
JOHN A. CLARK.
Witnesses:
HENRY F. HARRIS,
J. OTIS SIBLEY.
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