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To all whomn it may concermn:
Be it known that I, ALvAH L., CREELMAN,
of Chieago, county of Cook, and State of Illiz

nois, have -invented a new and useful Im-

5 provement in Cireuit-Protecting Sounders,
of which the following is a specifieation:

This invention has reference Lo sounders
and cireuit-protectors to be used more par-
ticularly in connection with telegraphie cir-
1o cuits; and the inventidu consists in an im-
proved apparatus combining the functions of
a sounder and circuit-protecting devices, the
said parts operating to automatically give an
alarm and shunt the instruments when the
15 main-line current is interrupted for a prede-
termined time and to open a ground-eircait.
The invention. comprehends, incidentally,
variousfeatures of construction and combina-
tions of parts, which will be fully pointed out

2o in the specification and claims. ,
In the accompanying drawings, Figuare 1 is
-& perspective view of my improved apparatus
in the form in which it iz embodied for prac-
tical application to telegraphic cirenits. Fig.
25 2is a top plan view of the same with portions
of ‘the mechanisin removed to expose other
parts to view.  Fig. 8 is a sectional elevation
of the sounder as taken on the line.a a, Fig.
2, and viewed in the direction indicated by
the arrows therein. Fig. 41s an elevation on
an enlarged scale of the apparatus, showing
" ‘the sounder-armature and other parts in the
position they will oceupy when the main-line
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cireuit has remained open for a predeter-.|

35 mined time. Fig. 5 is a similar view with
- the parts in the positions they will oceupy
- when the main-line eircuit is closed- and in
oparaticn. Fig. 6 is a view, in the nature of

a diagram, of the apparatusand cireuits con-

40 trolled thereby. Xig: 7 is a similar view of

one branch of the local cireuit’ by which a.

portion of the apparatus is operated.
Referring to the drawings, my apparatus
comprises a sounder 1,.a-¢ivouit-controlling
mechanism 2, controlled by the sounder, a
normally closed lecal circuit 3, including
mechanism 4, operating in conjunetion with
the sounder,a normally open slarm-circuit 5,
‘ineluded in the loeal circuit, a normally open
shunt-cireuit 6, and a ground connection 7,
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‘nets.
' closed, this armature revolves continuously 75
' and gives motion to a cluteh-disk 16, fized

adapted to be opened when. the shunt and
alarm oircuits ave elosed. The parts and cir-
cuit conpections operate to auntomatically
close the alarm and shunt circuits when the
main-line current is interrupted or broken 53
for a prédetermined time and to incidentally -
open the ground-cireuit, so that when the
main line is thus shunted around the inpp-
erative instruments there will be no liability

of grounding the line. “The sounder, which 6o
is shown more particularly in Figs. 8 and 4,

“eonsists of two electro field-inagnets 8and 9,

fized to a suitable base 10, a revolving core-

armature 11, which operates the cirenit-con-

troller 2, and a vibrating armature 12, which 65
acts as a sounder, ag wiil be more fully de-
seribed hereinafter. "

The rotary armature is mounted in suitable
bearings 13, rising from the base on opposite
sides of the magnets, and is provided, as is 70
usual in electromotors,” with commutator-
brushes 14 and 15, by which the current in
the main-line circuit is conducted to the mag-
‘When the main line is in operation or.

toits inner end. Extending in line with this.
armature ig an exteriorly-threaded horizontal
shaft 17, sustained so as to be capable of a
limited endwise movement. On its opposite 8o
ends the shaft is provided with clutch-disks
18 and 19, which are adapted by the end mo-
tion of the shaft to be engaged alternately
with the elutch-diskon the rotary armature

-and with a clutch-disk 20 on theinner end of : 85
‘a confinuously-rotating shaft 21, mounted in -
bearings 22, rising from the base of the in-

strument, as shown in Fig. 1. The hearings
for the ends of the threaded shaftare formed
by the inmer ends of the rotarv armature- go
shaft and rotary shaft 21, respectively, which
shafts are formed with. longitudinal scckets
oropenings in which the ends of the threaded
shaft loosely extend, the parts heing so formed
that the threaded shaft will be capable of a o5
slight endwise mowvement sufficient to pes-
mit of the alternate engagement and digen-
gagement of the clutch-disks. The clnteh- |
disks on the ends of the threaded shaft are
provided on their faces with projecting lugs oo
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or pins 23, which when either of the ﬂlsks

1s moved adJacent to either of the Totary

isks will extend in the path of correspond-
ing pins on the rotary disks, and the threaded
shaft will thereby be driven in the direction

_of the engaging rotary disk. The length of

10 between the disks 16 and 20, in which posi--
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the pins on the clutch-disk and the amount
of end motion of the shaft are such that the
latter may occupy an intermediate posn,wn

tion, neither of the disks bemfr engaged, the

~shaft will remain motionless.

The rotary shaft 21 is operated by electro-
magnets 24 and 25, included in the normally-
closed local circuit 3, through the medium
of “the contmuously—wbrabma armature 26.

_This armature is pivoted at its lower end on

a horizontal axis 27, parallel to the axis of
the shaft, and vibrates between the electro-
magnets, "which are located on opposite sides
of t,he shaft means being provided, as will
be more fully described hereinafter, to ener-
gize and deénergize the magnets alternately
by the movements of the armature to cause
the “mninterrupt<d vibration of thelatter.

_ The armature where it extends past the shaft
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_is bent outward to avoid the same, and is

provided with a pawl 28, in position to engage
the teeth of a ratchet-wheel 29, fixed to the

shaft, every alternate stroke of- the armature |

bemg thus caused to advance the ratchet-
wheel and the connected shaft. Thereverse

.movement of the shaft is prevented by a fixed
-dog 30, in position to engage the teeth of the

wheel.- ‘By.the meansdescribed the armature
ig vibrated rapidly and continuously. The
energizing and deénergizing of the magnets
being caused automcmcally by the movement
of the armature, the latter will impart to
the shaft a practicallr continuous rolary mo-
tion in a direction opposite to titat of the
rotary sounder-armature before alluded to.

The threaded shaft 17 is by its rotation in

opposite directions caused to move a finger

or nuf 31 back and forth, and this nut is ar-
ranged to engage and operate a circuit opener

~and closer 32, which when in one position
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maintains the closure of .the ground-éircuit
at that- peint and when in the other position

‘maintains the closure of the alarm-circuit 5.

and the shunt-circuit 6. The nut is formed
in its end with a notch which embraces a rod
33, fixed between the upper ends of two stand-
ards 34 and 35, rising from the base. The

rod serves to prevent the nut from heing car-

ried around with the shaft, the result being
that the rotation of the shaft will advanece the
nut along the same. -

The circunit opener and closer 32 is in the
form of an angular lever pivoted at'its corner
between the contact-points of the seversl cir-
cuits referred to, which eontact-points are
each in the form of two spring-fingers, those
of the ground connection being indicated at
36 a,nd 37, the shunt-contacts a,t 38 and 39,
and the aldrm circuit contacts at 40 and 41,
Lateral arms 42 and 43 on the angular lever

are adapted to extend, respectively, between
the spring-fingers of the contact-points when

.the lever is thrown in its different positions,

When the angular lever is in the position
shown in Figs.d and 6, the lateral arm-42

- thereon will éxtend between the spring-fin-.

gers of the contact-points 36. and 37 of the
ground-circuit and ‘the circuif will be closed
at this point. When, however, the angular

‘Jéver 18 thrown on its pwot to: the oppesite

position, that shown in Fig. 4, the arm 43
thereon will extend between the spring-fin-
gers of contact-points 38, 39, 40, and 41 of the
alarm and shunt circuifs and these circuits
will be closed. The angular lever is so ar-
ranged relatively to the traveling nut that
wheu in either posmon one leg of the lever
will be in a vertical position in the path of
the nut, so that the movemeént of: the nut back
and forth will act to throw.the lever first in
one position,closirg certaineircuits and open-
ing others, and then in another position,open-
ing the closed cirenits and closing the open
ones.

70

75

8o

85

Qo .

In order that this action of ‘the cireuit -

making and breaking lever maybé governed -

and eontrolled by the sounder, I construect
the vibrating armature 12 with two legs 44

atits lower end, which legs are pivoted to the.

base of the magnet and which extend in the
lines of force of thé two magnets. At its up-

| per.end.the armature-is acted on by aspring

45, which tends to pull the same in opposition
to the magnets and to the position shown in
Fig. 4. Below the sprmfr the armature is
prov1ded with a finger 46 in position to en-
gage a pivoted pawl 47, which in turn en-
gages the clutch-disk 18 of the threaded shaft.
When the sounder-maguets are energized,the
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vibratory armature will be drawn to a verti- .

cal position and the finger and pawl being
disengaged the threaded shaft will be forced
to the le{t by a spring 48, fixed to the base
and engaging the disk 18, and the latter will
be caused to engage the disk 16 of the rotary
sounder~ armature. When, however, the

sounder-magnets are deénergized, the spring -

45 will pull the vibratory armature to the po-
sition shown in Fig. 4, and the finger thereon
will engage the pawl.47 and force the lattior

against the clutch-disk 18, and the threaded -

shaft will be moved slightly to the right, dis-
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engaging itself from the rotary scunder-ar- . .

mature and engaging with the rotary shaft 21.

Under normal conditions when the main
line is in operation in transinitting messages
the vibratory armature will be vibrated cor-

responding to the ‘““make” and *‘break” of

the telegraphic code, and the threaded shaft
will, by the movement of the armature and
its spring 48, be alternately disengaged and
engaged with the cluteh-disk of the rotary
armature, but not long enough to permit the
armature to impart a rotary motion to the
shaft, aud the parts will remain in the posi
tion shown in ¥Fig. 5 with the nut to the left
and the alapm and shunt eircuits open.

If
“now the current in the main line be inter-
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rupted for a longer period of time than oc-

curs during the txansmlsswn of messages, as
by 1mperfect connections or the accidental
leaving of the key open, the vibrdtoryarma-
ture wﬂl be pulled by its spring /to the | pos1-
tion shown in. Fig. 4, and the finger acting
through the pawi on the disk will push the
shaft to the right and engage the same with
the rotary shaft 21. The rotation of the
threaded shaft will feed the nut to the right,

‘and the latter, engaging the angular leve b Sd,

will' turn iton ms pwot to the posmon shewn
in Fig. 4, thereby opening the ground-cireuit
and elosmv the alarm and shunt circuits.
This will cause the alarm to De.sounded and
will shunt the entire mechanisin.” The nut
31 will be fed along to the right until it con-

-tacts with post 35, which will arrest its mo-

tion. The continued rotation of the shaft, in
consequencs of the obstruction to the motlon
of the nut, causes the shaft to be.moved
bodlly to Lhe left through the nut, thereby

disengaging the clulch- dlsk% 19 and 20, and
the motion of the shaft will cease. The parts
will remain in this position until the mechan-
ism is ““reset,” which is accomplished by posi-
tively opening the shunt-circuit, as at nor-
mally-elosed switch 68, and the main curr ent,
which inthe meantime has been r ecstdbhahed
passing to the sounder-magnet, the vibratvory

" armature will be attracted and the spring 48
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-engagement with the rotary armature.

will throw the threaded shaft to the left in
The
shaft will be revolved now in the opposite di-
rection and the motion will feed the nut to
the left and will turn the angular lever to its
opposite position, thereby opening the alarm
and shunt circuits at these -points, and the
mechanism will operate as Lefore:

When the main-line current is intact and
the line closed through the transmitting-key
when the latfer is not being used, the vibra-
tory armature being in” an upright position,
the spring 48 will tend to engage the clutch-
disks 16 and 18, the result benw that the nut
31 will be fed a"amst the post 34. The mo-
tion of the nut bem'T arrested by the post, the
continued rotation of the shaff will move it
bodily to the right through the nut to an in-
termediate position between the disks 16 and
20, and the clutches being disengaged the
shaft will come to a rest.

The soundervibratory armature 12 may vi-
brate at the upper end between the usual
stops or between the alarm-bell 50 and a sec-
ond bell 51, lgeated adjacent thereto.

The arrangement and course of the various
circuits referred to above are as follows:

The main-line eircuit enters & switehboard
52 and passes thence through conductor 53
to binding-post 54, thence through conductor
&5tothe sounder, andleaving thesaine passes
bythe conductor 56 to blndmg post 57, thence
throucrh conduaetor 58 to the sthchboard and
ﬁnally leaves the same by condactor ! ‘}

- The alarm-cirenit is a branch of the local

cireuit 3, before alluded fo as operating the |

| back to the battery by eonductor 86.

rotary shaft 21. Tt is fed by local battcey 60,
whence it passes in one direction through con-
ductor 61 to binding-post 62, thence through
conductor 63 to the bell-magnet 64, thence
through conductor 65 to econtact-point 40. 1t
passes from the battery in the other direction

through conductor (6 to-contact-point +1.

As before stated, these contact-points are in
the form of spring-fingers which are adapted

~to receive between them the arms on the an-

gular lever, which acts to close the cireuit at
this point.

The shunt-civeuit starts from the binding-
post 54 and passes by conductor 67 to nor-
mally-closed switeh 68, which is employed
for resetting the instrument; as deseribed,
whence it passes by eonductor (9 to contact-
point38. The circuit startsagain at contact-
point 34 and passes by conductor 70 to bind-
ing-post 57 in the main-line ¢ircuit.

The ground-circuit starts from the switch-
board and passes by conductor 71 to econtact-
peint 36, and starting again at contact-point
27 it passes. by conductor 72 to the ground, as
at Ii. This cireuit is normally disconnected
at the switchboard, and when the line is op-
erating the angular lever maintains the clo-
sure of the circuit at the contact-points, so
thatinacaseof emergency, when theline is in
operation, if it is desired to ground the same
it will only be necessary to insert the proper
plug. When'the line is inoperative, as be-
fore deseribed, and shunted around the mech-
anism by the closure of the shunt-cireuit, the
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ground is broken at the contact-points, so

there will be no liability of the mainline be-
ing grounded and the main circnitinterrupted
at this particular station. In the event of
its being desired to ground the main liné
when the ground-circuit is open at the con-
tact-points I propose to provide a normally-
opened switch 73 in the ground-circuit, which
switch, when closed, will shuntitbeyond the
eontacb -points.

The eircuits and mechanlsm for automat-
ically and alternately energizing the magnets

: whieh drive the rotary shaft 21 are included

in local circuit 3, as shown in Figs. 6 and 7.
From the batter y 60 ‘the clreult passes by
conductor 80 to ‘contact-points 81 and 82.
Opposite these contact-points are located two
contact-points 83 and 84, all of which are in
the form of spring-fingers, between.which a
rod 84%, hereinafter described, is adapted to
extend-and close the circuits at these points.
From the contact-point 83 the current passes
through conductor 85 to magnet 25, thence
From
the contact-point 84 the current passes by
conductor §7 to magnet 24, thenee by conduc-
tor 88 to battery. -

The rod for closing the eireuits at the con-
tact-points is movable horizontally and trans-

IIO
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ver, sely of the shafs 21 and is mounted infixed

guides89. Itextendsfreely i)hmughan open-
ing 90 in the vibrat tory-armature 26, and on
opposite sides of the armatars if i provxdeu
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with fixed abutments or stops 91, Whleh asthe .

armature vibrates are en«aved by the same’

. and the rod-is caused to be moved, endwise
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and alternately between the. contaetrﬁngers'
81, 83, 82, and 84. Assuming the parts to be
in the p081t1011 indicated in Fig. 7, -with the
bar extending between confact- pomts 82and
84, the elrcult is completed by the conductors

descmbed ‘through magnet 24, which willim-

mediately. a,tt"act the armature, rotating the'
shaft 21-through the ratchet-wheel and eaus-

‘ing the rod to be pushed to the left, thereby

bre eaking the circuit at contact- pomts 8% and
84 and establishing the other cireuit at con-
tact-points 81 and 83 and energizing the mag-
net 25.
armature and pull it back, thereby again es-
tablishing the eireuit’ through contaet-pomts
82 and 84 and magnet 24 and breaking it at
contact- pomts 81 and 83 and through mafmet
25. It is seen, therefore; that the ma,kmg-
and breaking of the two" circuits are per-
formed automauea.lly and that consequently
the armature will be vibrated continuousky
between the magnets and will impart to the

shaft 21, throu«rh the mediuin of the ratchet- g
' trically-operated device included in the main-
“line cirenit for operatively connecting the cir-
| cuit-centrolier with one of its mechanisms-

wheel, a contmuous rotary motion.
I propose to connect the battery with the.
armature 26 by means of conductor88, so.that

if the contact-bar does not-make perfectieon-}
_ tactwith points 81 and 82 the cirenits throughi
_the magnets will be completed through the
’ mma,tux‘e instead of through the eondustor:|.
.Ime cirguit is-closed.

80, which is conneetsd to contaet—pomts 81
and 2.
parts to be in the position shown, in"Fig. 7,

the cireuit through magnet.24 will be com>
pleted through conductor 84 87, magnet 24,.
conductor 88, the battery, thence through con-
ductor 88<to armature 26 and contact-bar 84%.
‘When the contact-bar is in its other position
between points 81 and 83, the cireunit through
magnet 35 will be completed through conduc-

. tors 83 85, magnet 25, conductor 86 86%, battery

45
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60, conductor 88%, armatuxe 26, and conbact-
bar 84%. It is seen, therefore, that both cir-
cuitsare completed Wlthout the current trav-
ersing the conductor 80.

In a continuously-vibrating apparatus-as
heretofore constructed the mrcmts as far.as
Iam aware, have been broken: 1mmed1ately

_ after being completed, ‘the armature moving

".algsere of the eireuits.

55

-ﬁo
“the . magnoéts.
utilize the full force of the magnet. .

by the nnpetus given it during the ’remporary
Hence the full foree
of the current has not been obtained. Inmy
apparatus, however;-owing ‘to fhe space be-
tween the two abutments 91, the armature

‘does not contact with said abutmentsand shift

the contaet-bar until it has reached the limit
of its stroke under the-poditive attraction of
" In:this-way I am enabled to

In the use of relays and sounders great dif-

" ficulty has been experienced and constant at-

65

tention is requu-ed 16 maintain- their proper
adjustments, more particularly in damp-
weather, Whe_n the vibratory armature has a

-current is stronger than usual
improved soundez the action of the armature.

This magnet will now: at,t;ra,ct the-|

.When thus connected aasummg the [*
:a key and gsounder included therein, a nor-
"mally. opén circuit adapted when closed to
. shuntshe instruments, a cireuit-controller for
| closing ‘and-opening said cirenit, a local- eir-

¢uit; 4 continnously-acting electrxcally -oper-

584,465

tendency to adhere to the magnets when the
With my

is not interfered with in unfavorable weather
or under the influence of strong currents for
the reason that the current is continually

other on account of Lhe changing of. the lines
of force., Under.these eondltlons the vibrat-

terrupted electric impulse without adhering.
Further, far better results are obtained from
a vibrating armaturée of my character oper-

ating in a magnetic field where lines of force

are varying than with both forms of arma-
tures,

Having thus deseribed my invention, what
Iclaim is— .

1. The’ combmatlon of a main-ling ClI‘Clllt
a key and sounder therein, a normally open
cireuit adapted when closed to shunt the in-
struments, a-circuit-controller for closing and
opening said cireuit, a. mechanism for oper-
ating the-circuit-controller to close the cir-
cuit, a-gsecond mechanism for operating the
eireuit:eontroller to open the cireuit, an elec-

when the-main-line cirenit is interrupted for
~predetermined. time and means for opera-

"tively connecting the circuit-controller with
ita otheropemtmrr mechanism when the main-

.'2, The combination of a main-line circuit,

ated meechanism 4, included therein adapted
to operate the eircuit-controller to close said
circuit, a eontinuously-acting electrically-op-
erated mechanism 1, included in.the main-
line circuif for eperating the cireuit-control-
ler to open said circuit, an electzrically-oper-
ated device in the main-line circuit for oper-

-atively connecting the elrculb-conig;oller with

the mechanism 4, when the eirenitinthe main
line ig inter rupted for a predetermined time
and means for operatively eonnecting the ¢ir-

_cuit-controller with the mechanism 1 when

the eircuit in the main line is elosed, substan-
tially as shown and described.

3. The combination of a‘main-line circuit,
a sounder included therein.and formed in ad-
dition to its usual vibrating armature with a
rotary core-armature 11, a normally open cir-

‘cuit, a circuit- eontroller for closing said cir-

cuit, a local circuit, an electncally operated
mechanism included therein, a rotary shaft
adapted to be driven-by said mechanism con-
tinnously in a direction opposite to that 'of
the core-armature, an intermediate shaft, a
finger mounted on said shaft and adapted to

‘be moved thereby to operate the circuit-con-
.troller, devities acted on by the vibratory ar-

‘ehanging from one leg of the armature to the

75

“ing armature will. move freely with esach in- .
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mature for operatively couneeting the inter-
mediate shaft with the rotary shaft 21, when
the main-line circuit is interrupted for a pre-
determined time and means for disengaging
said in*ermediateshaft and connecting it with
the rotary core-armaturc when the main line
is'closed, substantially as described.

4. The combination of a main-line circuit,
asounder 1, included therein, a continuously-
operatirg core-armature for said sounder in
addition to its usual vibratory armature, a
normally open shunt-circuit, a normally open
local ¢irenit including an alarm mechanism,
a eircuit-controller 32 adapted when -moved
in one position to close said cirenits and when
moved in the other position to open the same,
anormally closed local eirenit,a continuously-

‘operating mechanism included therein,a hori-

zontal shaft 21, driven continuously by said
mechanism, an exteriorly-threaded interme-
diate shaft extending in line with the shaft
21, and the core-armature and capable of a
limited endwise motion, clutch devices be-
tween the ends of said.shafts, a nut or finger
31, encircling the said shaft and adapted to he
moved back and forth by the rotation of the
same in opposite directions, and to operate
tlhe éircuit- controller, devices acted on by
the vibratory armature to move the threaded
shaft endwise and engage it with the shaft 21,
vwhen the main-line circuit is interrupted for
apredetermined timeand aspring orits equiv-
alent for moving tho threaded shaft in the op-
posite divection to engage it with the core-
armature 11, when the main-line circunit is
closed, substantially as described.

5. The combination of a main-line cireuit,
a sounder included therein, a normally open
circuit adapted when closed to shunt the in-
strument, & cirenit-controller for closing said
circuif, a ground-circuit maintained normally

_closed at one point by said circuit-controiler

and adapted to be opened when the other cir-
cuit is closed and vice versa, a mechanism
for operating the circuit-controller to close

-said first-named circuit, a second mechanism

for operating the circuit-controller to open
the same, devices acted on, by the vibratery
sounder-armature for operatively connecting
the eircuit-controller with the first-named
mechanism when the mainline is interrupted
for a predetermined time, and means for op-
eratively connecting.the cireuit - controllgr
with the second mechanism when the main-
line eircuit is closed, substantially as de-
scribed. ) .

6. The combination with a main-line cir-
cuit of a sounder included therein and com-
prising opposite field-magnets, a rotary core-
armature and a vibratory sounding-armature
formed with legs or members extending in the
lines of force of the field-magnets, and cir-
cuit-controlling mechanism adapted to be op-
erated by the rotary core-armature, substan-
tially as shown and deseribed. ’

7. The epmoination of a main-line cireuit,
a’key and sounder therein, a normally open

.

itsotheroperating mechanism

cireuit, & circuit-controller for closing and
opening said circuit, a mechanism for oper-
ating the circuit-controller to close the cir-
cuif, a second mechanisin for operating the
circeuit-controller to open the eircuis, an elec-
trically-operated device included in the main-
line circuit for operatively connecting the cir-
cuit-controller with one of its mechanisms
when the main-line cireuit is interrupted for
a predetermined time, and means for opera-
tively connecting the cireuit-controller with
n when themain-

line circuit is closed. T
8. The combination ¢f a main-line eireuit,
a key and sounder therein, a normally open
alarm-cirenit adapted when closed to give an
alar, a normally open shunt-circuitadapted
when closed to shunt the instruments, a eir-
cuit-controller for elosing and opening said
circuits, a mechani m for operating the cir-
cuit-controller to close the circuits, a second
mechanism for operating the ecireuit - con-
troller to open the circuits, an electrically-

operated device included in the main line for -

operatively conneécting the circuit-controller
with one of its mechanisms when the main-
line circuit isinterrupted for a predetermined
time, and means for operatively connecting
the cireuit-controller with its other operating
mechanism when the main-line ecircuit is
closed.

). The eombination of & maiun-line eireuit,
a.key and sounder included therein; a nor-
mally open cireuit, a circuit-controller for
closing and opening said circuit, a local eir-

“euit, a eontinuously-acting, electrically-oper-

ated mechanism 4 included therein and adapt-
ed to operatc the circuit-controller to close
said cireuit, a continuously-acting electrie-
ally-operated mechanism 1 included in the
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8o

93

‘95

fo4u

105

main-line cireuit for operating the cirenit- .

controller to open said circuit, an electrically-
operated deviee in the main-line circuit for
operatively connecting the circuit-controller
with the mechanism 4 when the circuit in the
main line is interrupted for a predetermined
time, and means for operatively connecting
the cireuit-controller with -the mechanism 1
when the circuit in the main line is closed:
10. The combination of a main-line cireuit,
a key and sounder therein, a normally open
alarm-ecireuit, a normally open shunt-circuit,
a cireait-controller for closing and opening
said circuit, a local circuit, a continnously-
acting electrically-operated mechanisin 4 in-
cluded in the local cireuit and adapted to op-
erate the circuit-controller to close the alarm
and shunteircuits, acontinuously-acting elec-
trically-operated mechanism lincludedin the
main-line cireuit for operating the circuit-
controller to open the alarm and shunt cir-
cuits, an® electrically-operated device in the
main-line eircuit for operatively connecting
the circuit-controller with the mechanism 4
when the eircuit in the main line is inter-
rupted for a predetermined time, and means

for operatively connceting the eireunit- con-

110

Iis

120
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troller with the mechanism 1 wher the cir-
cuit in the main line is’closed, substantially
as shown and described. - .

11; The combination of a main-line cireuit,
a sounder included therein and provided in

-addition to its usnal vibratory armature, with
a rotary core-armature 11, a normally open |

circuit adapted when closed to shunt the in-
struments, a cireunit-contreller for closing
said circuit, & local circuit, an electrically-

operated mechanism inclnded therein, a ro- |

. tary shaft adapted to be drivén by said mech-

anism continuouslyin a direction opposite to
that of the core-armature, an intermediate
shaft, a finger mounted’ on said shaft and
adapted te be moved thereby to operate the

6 $54,465

| eireuit-controller, iieviqes acted on by the vi-

bratory armature for operatively connccting
the intermediate shaft-with the rotary shaft
21 when the main-line circuit is interrupted
for a predetermined time, and means for dis-
engaging said intermediate shaft and con-
necting it with the rotary core-armature when
the main line is closed, substantially.as de-
seribed.: . | »
In testimony whereof 1 hereunto set my
hand, this 20th day of April, 1896, in the pres-
-enee of two attesting witnesjes. - , :
ALVAH 1. CREELMAN.
- Witnesses: . '
CoONRAD KOHLER,
RoBT. CLARK.
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