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To all whon it NuLY COTLCETTL:
Be it known that I, ALvam L. CREELMAN,

of Chicago, county of Cook, and State of Illi:
11018, have -invented a new and useful Tmn-

1)10vement in Circuit-Protecting Sounders,

~of which the following is a spwlhea,tmn
This invention Jms reference Lo sounders
-~ and cireuit-protectors to be used more par-
- ticulaply in connection with telegraphic cir-

cuits; and the invention consists in an im-
proved apparatus combining-the functions of
a sounder and circuit- pioteetmff devices, the

said parts operating to automatically gwe an
afarm and shunt the instruments when the

main-line current is interrupted for a prede-

‘termined time and to open a ground-cireuit.

1The invention. comprehends, incidentally,
varions features of construction and combina-

tions of parts, which will be fully pointed out

in the snecmcatwn and claims.

In the aoeomp&n ying drawings, Figure 1 i is-
& perspective view of my mlproved apparatus
in the form in which it is embodied for prac-
1 wa,l application to telegraphic eirenits.
‘21isatop plan view of the same with portions

Kig.

of the- meehamsm removed to expose gther
parts to view.  Fig. 8 is a sectional elevation
of the sounder as taken on the line a o, Fig.

2, and viewed in the direction indicated by

the arrows therein. Fig. 41s an elevation on

an enlarged scale of +11e apparatus, showing
‘the smmdm -armature and other parts in the

position they will accupy when the main-line

circuit has remained open for a predeter-.

mined time. Fig. 5 is a similar view with

_the parts in the positions they will oceupy
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when the main-line eircuit is closed- and in

operaticn. Fig. 6 is a view, in the nature of

a diagram, of the apparatus and circuits con-
trolled ﬁheleby

portion of the apparatus is operated.
Referring to the drawings, my apparatus
comprises a sounder i, & girznit-controlling
mechanism 2, eentmlled b the sounder, a
normally closed local clrcmt 3, lndudmw
mechanism 4, operating in con junﬁbmn with
the sounder, a normall Y open aiarm-circuit

included in 'Lhe local cirecuit, a normally opcn.

shunt-mrcmt ;, and a wround connectmn

nets.
“closed, this armature revolves continuousiy 7g
‘and gives motion to a clutch-disk 16, fixed

- ¥ig: 7 is .a. similar view of |
one branch of the Iocai circuit’ by which a.

adapted to be ogened when. the shunt and

‘alarm eircuits ave closed. The parts and cir-
‘cuit connections operate to dntomatleally

close the alarm and shunt cireuits when the

open the ground-circuit, so that when the
main line is thus sburted around the inop-
erative instruments there will be no liability
of grounding the line.
is shown more particularly in Figs. 3 and 4,

consists of two -electro ﬁeld-maﬂ'ﬁets 8and 9,

fixed to a smtwbie base 10, g remlvmw COTe-
armature 11, which Gpemtea the a_,ucmt-can-

troller 2, and a vibrating av mature 12, which 6

acts as a sounder, as will be more. flﬂl}"’ de-
sembed heremafter .

‘The rotary armature is mo mlted 1n suitable
bearings 13, rising from the base on Oppamte

sides of the magnets, and is provided, as is 7:=
usual in electromﬂtﬁrs with commutator-.
brushes 14 and 15, by which the current in

the main-line urcmt is conducted to the mag-
When the main line isin operation or.

to 1bs inner end. Extending in line with this.
armature 18 an exteriorly-threaded horizontal
shaft 17, sustained so 2s to be eap&bl-e of a
limited endwme moveinent.
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 clutch-diskion the rotary armature

strument, aﬁs shown in Fig. 1. The bearings
for the ends of the threaded shaft are formed
by the inmer ends of the rotarv armature-

shaft and rotary shaft 21, respectively, which
shafts are formed with. 10ng1tudmal scckets

oropenings in whichthe ends of the threaded
shaft loosely extend, the parts heing so formed

slight endwise movement sufficient to Dey-
mit of the alternate engagement and digen-
gagement of the clutch-disks.

disks on the ends of the threaded shaft are
| provided on their faces with projecting 1ugs 300

‘main-line current is interrupted or broken 55
for a predetermined time and to incidentally -

“T'he sounder, which 6o

On its opposite Sc_:

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

that the threaded shaft will be c&p&ble of & ¢35

The clntech-
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or pins 23, which when either of the ﬂlske
is moved ad;;acent to either of the rotary

disks 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-

the pins on the clutch-disk and the amount

of end motion of the shaft are such that the
latter may occupy an inter:nediate position

tion, neither of the disks bemﬂf engaged, the

| sha,ft will remain motionless.

The rotary shaft 21 is 0pera.ted by electro-

magnets 24 and 25, included in the normally-
closed local uremt 3, through the medinm

of “the contmueuely wbretme' armature 26.

This armature is pivoted at its lower end on

~a horizontal axis 27, parallel to the axis of

20
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the shaft, and vibrates between the electro-
magnets, ‘which are located on opposite sides
of the shaft, means being provided, as will
be more fully deseribed hereinafter, to ener-

‘gize and deénergize the magnets altemately

by the movements of the armature to cause

the aminterruptcd vibration of the latter.

The armature where it extends past the shaft

18 bent outward to avoid the same, and is
provided with a pawl 28, in position to engage

the teeth of a ratehet~wheel 29, fixed to the

shaft, every alternate stroke of’ the. armature .
belng thus caused to advance the ratchet- |

wheel and the connected shaft. The reverse

‘movement of the shaft is prevented by a fixed

- -dog 30, in position to engage the teeth of the

35

wheel.- By the meansdescribed the armature

" ig vibrated. rapidly and continuously. The

40
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energizing and deénergizing of the magnets
- being caused autemetlcally by the move ment |

of the armature, the latter will impart to
the shaft a pracblcellw continuous rolary mo-
tion in a direction opposite to thkat 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 nut 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

- maintains the elosure of the ground-circuit

50
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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 advance the

. bo

65

nut along the same.

The circuit opener and closel 32 1s in the
form of an angularlever pivoted at' its corner
between the contact-points of the severdl cir-
cnits referred to, which contaet-points are
each in the form of two spring-fingers, those
of the ground connection being indicated at
30 and 37, the shunt-contacts e,t 38 and 39,
and the eldrm-clremt contacts at 40 and 41,

Lateral arms 42 and 43 on the angular lever |

F
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[ 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 Krzs. 5 and 6, the lateral arm - 42

-thereon w111 éxtend eetween the spring-fin- .

gers of the contact-points 36. and 37 of the
ﬁ'mund*cwcum and the circuit will be closed.

at this point. When, however, the angular

‘Jéver 18 thrown on its, pivot- 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

al&rm and shunt mremte and these circuits
will be closed. The apgular lever is so ar-

7o
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ranged relatively to the traveling nut that

wheu in either position one leg of the lever
will be in a vertical position in the path of

the nut sothat the movement of-the nut back

and forth will act to throw.phe lever first in
one position,closing certatyeircuitsand open-
ing others, and bhen in another position,open-
ing the closed cirenits and closing the open:
ones.
making and breaking lever maybé governed
and controlled by the sounder, I construct
the vibrating armature 12 wwh two legs 44

at its lower end, which legs are pivoted to the

base of the megne‘h and wlueh extend in the
lines of force of the two magnets. At its up-
per.epd. the armature-is acted on by aspring

In order that this action of. the circuit -

9o
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45, which tends to pull the same in opposition -

to the magnets and to the position shown in
Fig. 4. Belew the spring the armature is
prowded with a finger 46 in position to en-
gage a pivoted pewl 47, which in turn en-

gages the clutch-disk 18 of the threaded shaft.
When the sounder-magnets are energized,the

100
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Vlbmtory armature will be drawn te a vertl-

cal position and the finger and pawl being
disengaged the threeded shaft will be forced
to the leit by a spring 48, fixed to the base
and engaging the disk 18 and the latter will

110

be caused to engage the dlek 16 of the rotary

sounder - armatuie, When, however,

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 lattor

against the celuteh-disk 18, and the threaded -

shaft will be moved slightly to the right, dis-

the
‘sounder-maguets are deénergized, the spring o

115

engaging itself from the rotary scunder-ar- .

mature and engaging with the rotary shatt 21.

Under nermel gonditions when the main
line is in operation in transmitiing messages
the vibratory armature will be vibrated cor-

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

the telegraphic eode, and the threaded shaft

I20

(25

will, by the movement of the armature and

its spring 48, be alternately disengaged and

engaged Wlth the cluteh-disk of the rotary
armature, but not long enough to permit the
a.rmetme to impart a reta,w motion to the
shaft, and the parts will remain in the posi
tion shown in Iig. 5 with the nut to the left

and the alarpm &nd shunt ecircuits open. If
now the current in the main line be inter-

130_;' -



~ shaft to the right and engage the same with
‘the rotary sha,ft 21.

10

s

20

- will shunt the euntire mechanism.

tion.

584,265 . S

rupted for a longer period of time than oc-

eurs during the tmusmlssmn of messages, as

by 1mperfeet connections or the &cmdenml

leaving of the key open, the v 1b1.;it01 yarma-

ture mll be pulled by its spring /to the posi-
tion shown -in Fig. 4, and the finger acting
through the pawi on the disk Wlll push the

The rotation of the
threaded shaft will feed the nut to the right,

and the latter, engaging the angular level dg,

will turn it on 1t,s pwot to the p051t10r1 shown

in iig. 4, thereby opening the ground-cireuit

and elosing the alarm and shunt eireuits.
This will eause the alarm to be sounded and

31 will be fed along to the right until it con-

tacts with post 35, which will arrest its mo-
The contmued rotation of the shaft, in

consequenﬁe of the obstruction to the motion
of the nut, causes the shaft to be.moved

bodlly to Lhe left through the nut, thereby |

~disengaging the clutch-disks 19 and 20, and

30
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the motion of the shaft will cease. The pmts

will remam in this position until the mechan-
ism is “‘reset,” which is accomplished by posi-

tively opening the shunt-circuit, as at nor-
mally-closed switch 68, and the main current,

whichinthe meantime ha& been mast&blmhed |

passing to the sounder-magnet, the vibratory

armature will be: attlaetcd and the spring 48
will throw the threaded shaft to the left in
~engagement with the rotar 'y armature.

"T'he
shaft will be revolved nowin 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 before. =

40

- 31 will be fed a-rrmmt the post 34.

When the main-line current is intact and

the line closed through the transmifting-key
when the latter is not being used, the vibra-
tory armature being in an upiwht position,

the spring 438 will tend to engage the clutch-
disks 16 and 18, the result bemrr that the nut
The mo-

tion of the nut bemﬂ' arrested by the post, the

50
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~eireuit 3, before alluded to as operating the

continued rotation of the shaft will move it
bodily to the right through the nut to an in-
termediate pogmon 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, leceated adjacent thereto. .

The armﬂwemem and course of the var 10113
circuits referred to above are as follows:

The main- line eircuit enters a switchboard
52 and passes thence through conductor 53
to binding-post 54, thence ﬂllOU”‘h conductor

&Htothesounder, and leavi Ing thesmne passes

bythe conductorab to bmdmﬂ*—past 57, thence
‘threuﬂ'h conductor 58 to the swztehboard and
ﬁﬂally leaves the same by condnetor 59. |

- T'he alarm-cirenid is a branch of the local

The nut

{ back to the battery by eonductor 86, .
the contact-point 84 the current passes by

‘guides 89,

10ta,1.} Sh.ﬁft 21. Tt 1s EL,d ln'loml l)dttuﬁ G,

whence it passes in one direction through con-
ductor 61 to binding-post 62, thence tlnouuh
conductor 63 to the bell-magnet 64, thence

through conductor 63 to eonmetﬂpoint#}f}m It
passes from the battery in the other direction
through conductor 66 to contact-point +41.

As before stated, these contact-points arve in

the form of spunmﬁnﬂels whiech are adapted

~to receive between them the arms on the an-
gular Tever, w hmh acts to close the Lucu]_t at

this point.

The shunt- urvmt z:.tm {s from the blndmn
post 54 and passes by conductor 67 to nor-
mally-closed switch 68, which is cmployed
for resetting the instrument, as described,
wheénce it passes by conductor 9 to contact-

point 8. The circuit startsagain at contact-

point 39 and passes by conductor 70 to bind-

ing-post 57 in the main-line cireuit.
The ground-circuit starts from the switch-

pmnt 36, and starting a”mn at contact- -point

37 it passes. by condugtm 2 tothe ground, as
at I. This eirenit is nmm&lly disconnected
at the switechboard, and when the line 1s op-

eraling the angular lever maintains the clo-
sure Of the cut,mt at the contact-points, so

thatinacase of emergency, when theline Is in

~operation, if it 1s desired to ground the same

jo
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So-

board zmd passe$s by conductor 71 to contact-

0O

08

it will only be necessar y to insert the proper

nlug. When the line is inoperative, as be-

fore deser 1bef] and shunted around the mach-

anism by the closure of the shunt- -circuit, the

ground is broken at the contact-points, so .

there will be no liability of the main line be-

inggrounded and the main circaitinterrupted
In the event of

| its being desired to ground the main 11110

at 13111‘5 particular station.

when the ground- cucmt is openn. at the con-
tact- pomts I propose to provide a normally-

opened switeh 73 in the ground-eireuit, which

switch, when closed, WIII ‘5}]111 tit beyond the
contagt-pomts .

T'he eircuits and inechanist for automat-
1cally and alternately energizing the magnets

| whmh drive the rotary shaft 21 are mcluded'
in local circuit 3, as shown in Kigs. 6. and 7.

100
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From the battel y 60 the cwcmt 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 sprmﬂ'—ﬁﬂﬁeﬂ, between which a
rod 84%, hereinafter described, is adapted to

extend-and close the cireuits at these points.
From the contact-point 83 the current passes
through conductor
- From

120

85 to magnet 25, thence
izy-

conductor 87 to maffrnet 24, thence by conduc-

tor 88 to battery.

The rod for elosing the circuits: at the con-

tact-pointsis mov able horizontally and trans-

versely of the shaft 21 and is mounted in fixed

t.extends freely throughan open-
mg 90 in the v1brafor3f@rmawre 26, and on
~Opposite wd% of the armatare if it pmwdeu
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o with fixed abu tments or stops 91 whleh as tho
- armature vibrates are enfra,ﬂ'ed by the same

. and the rod is caused to be moved endwise

and alternately between the oonteet‘ﬁngere"
Assuming the parts to be

in the poS1t1on indicated in Fig. 7, with the

81 83, 82, and 84.

bar extending between oontact-pomts 82.and

- 84, the. elromb is completed by the conductors

10

.desombed through magnet 24, which will'im-
mediately a,tt“aet the ermeture rotating the’
shaft 21- through the ratohet-wheel and eeue- -
‘ing the rod to be pushed to the left, thereby

g bre eaking the circuit at contect-pomts 82 and

I35
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~ between points 81 and 83, the cireunit through
-magnet 35 will be oompleted through conduc-

84 and establishing the other cireuit at con-
tact-peints 81 and 83 and energizing the mag-
This magnet will now- a,ttra,ot the-

armature and pull it back, thereby again es- |
tablishing the cireuit through oontaot-pomts 1
82 and 84 and magnet 24 and breaking it at |

net 25.

contact- pomts 31 and 83 and through ma,gnet
29.
and breaking of the two’ circuits are per-
formed ‘wtomaticolly and that conseguently

the armature will be vibrated continuotsly |

between the magnets and will impart to the
shaft 21, throu{rh the medium of the ra,toheo-
wheel, a eontmuous rotary-motion.

I propose to connect the battery with the
armature 26 by means of conduetor 88, so.that |
if the contact-bar does not make perfeot eon- | when the-main-line cirenit is interrupted for

tactwith points 81 and 82 the circuits through: |-
! tively connecting the circuit-controller with

| B8 otheropemtmfr mechanism when the main-
-;._.-_lme circuit iz closed.

the magnets will be completed threugh the-
“armature instead of through the eonductor:|.

80, which is conmneétér. to oonteet—pomts 81
and 82.

parts to be in the position ehown in"Fig. 7, |

the circuit through magnet-24 will be com-
pleted through conductor 84 87, magnet 24,
conductor8s, the battery, thence throu ogh con-

ductor 88 to armature 26 and conta;,ot-bm 84X,

When the contact-barisin its other position

tors 8385 ,magnet 25, conductor 86 86X , battery

45
,- bf:LI’ 84,

60, oonduotor 88%, ermetme 26, and oonteot-—
It is seen, therefore tlla,t both cir-

cuitsare com pleted W1thout the current trav-

50

ersing the conductor 80. |
“In a eontmuouslv—mbratmn* eppera;i:ue as
heretofore constructed the mromte as far-as

I am aware, have been broken 1m1nod1a‘tely:-

~after being completed the armature moving
"~ bythe 1mpetus given it during the Temporery

- elgsare of the eirenits,

55

of the current has not been obtained. Inmy

apparatus, however,-owing ‘tothe space be-

tween the two abutmente 91. the armature
‘doesnot econtact with said abutmentsand shift

. the contact-bar until it has reached the limit

ﬁo
“the:magnets.

of its stroke under the.pogitive attraction of
In- this'way I am enabled to

wtilize the full force of the magnet. .

In the use of relays and sounders great dif-

‘_"'"ﬁculty has been-experienced and constant at-

tention is reqmred t6 maintain their proper
adjustments, more particularly in damp-

'-wee,ther, Who_n the vibratory armature has a

It is seen, therefore, ,that the making

‘When thus connected - AZ8UMING the |*
.& key and -gounder included therein, a nor-

{'mally. open  circuit adapted when closed to
.shunfthe instruments, a circuit-controller for
clesing ‘and-opening said cir cuit, a local cir-
euit; 4 eontmuously—eotmg eleotrloally-()per-

Henoe the full force

tendenoy to adhere to the magnets when the
j‘eurrent is stronger than usual
_1mnroved eoundet the action of the armature.

18 not interfered Wlth in unfavorable weather
or under the influence of strong currents for

| the reason that the current is oontmuelly .
- ehanging from one leg of the armature to the
;other on aoeoont of Lhe changing of the lines

With my

of force. Under.these oondltlons the vibrat-

terrupted electric impulse without adhering.

- Further, far better results are obtained from

& Vlbl‘dtlnﬂ' armature of my character oper-

:i,a,tmcr in & meﬂ*netlc field where lines of force
are varymﬂ' tha,n with both forms of arma-
[ fures.. |

Havmg thus described my mvontlon what
I claim is—

1. The oomblnatlon of a main-ling elremt '
“a key and sounder therein, a normally open
I eireull edepted when olosed to shunt the 1n-

struments, a circuit-controller for closing and

‘openingsaid circuit, a. mechanism for oper-
ating the- circuit-controller to close the cir-

cuit, a second mechanism for opera,tmﬂ the

'5 omomt—eontroller to open the ¢ireuit, an elec-

R trioelly—opemted deviceincluded in the main-
line circuit for operatively connecting the cir-
cuit-eontrolier with one of its 111eohemsms-

& predetel-mmed time and means for opera-

-2, The combination of a main- lme circuit,

ated mechanism 4, included therein adapted
to operate the circuit-controller to cloge said
circuit, a continuously-acting eleotuoelly—oo-

erated meohemsm 1, included in.the main-

line circuit for 0pe1'atmﬂ‘ the (311”011111-60111:1 ol-

75

ting armature will. move freely with each in-

8o

Jle
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ler to open said circuit, an eleotmoally—opel- |

ated device in the main-line eircuit for oper-

-atively connecting the circuit-controller with

the mechanism 4, when the cireunitinthe main
line is inter rupted for a predeteemmed time
and means for operatively eonnecting the ¢ir-

.cuit- controller with the mechanism 1 when
1 the eircuit in the main line is olosed Substen-

tially as shown and deseribed.

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

cuit, a olr(,mt-oontroller for closing said eir-

cuif, a local circuit, an eleotlloally operated
meoha,nism included therein, a rotary shafs
adapted to be drivea-by said mechanism con-
tinnously in & direction opposite to that of

the core-armature, an intermediate shatf, 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-

I 15

120

125
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mature for operatively conneecting the inter-
mediate shaft with the rotary shafl 21, when
the main-line circuit is interr upted for a pre-

determined time and means for disengaging

said in*termediateshaft and connecting it with

the rotary core-armature when the nmm line
18 closed, substantially as described.

. The combination of a main-line cireuit,
a saun der 1,included therein, a continuous! y—
operatirg f‘*ore -armature for said sounder in
addition to its usual vibratory armature, a
normally open shunt-circuit, a normally open
local cirenit including an alarm mechanism,
a circuit-controller 32 adaptpd when -moved
1n one position to close said circuits and when:
moved in the other position to open the same,
anormally closed local cirenit,a continuon %1\'

operating mechanism included therein,a hori-

sontal shaft 21, driven continuously bw sald
mechanism, an ezterlmlv threaded interme-
diate shaft extending in line with the shaft

- 21, and the core- armatuxe and capable of a

e elireunit - -...,ontml]ﬂx

. 30'

35

{0

limited endwise motion, clutch devices be-
tween the ends of said. s]mfts a nut or finger
31, enecircling the said shaft and adapted to be
mwed back and forth by the rotation of the
same 1n opposite directions, and to operate
demces acted on by
the vibratory armatare to move the threaded
shaft endwise and engage it with the shaft 21,
when the main-line eircuit is interrupted for
apredetermined timeand aspringoritsequiy-
alent for moving the threaded shaft 11 the op-
posite duectmn to engage 1t with the core-
armature 11, when ‘rhe main-line eircuit is
closed, subsmntially as described.
5 The combination of a main-line cireuit,
8 sounder included therein, a normally open
circuit adapted when eloacd to shunt the in-
strument, a cireuit-contreller for elosing said

circeuit, a grmmd circuitmaintained nor mally
closed at one point by said circuit-controller

and adapted to be opened when the other cir-
cuit 1s closed and vice versa, a mechanism
for operating the circuit-controller to close.

-gald first- named cireuit, a second mechanism

55

for operating the e1reu1t-wntroller to open
the same, devices acted on_ by the mbmtory

sounder- _armature for operatively connecting
the circuit-confroller with the first- na,med

mechanism when the main-line is interrupted
for a predetermined time, and means for op-
eratively connecting. the circuit - controllgr
with the second mechanism when the main-
line circuit is closed sub%tmmally as de-
seribed.

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 vibra LOI‘}T sounding-armature

formed with legs or members eatendlnﬂr in the
lines of force of the field-magnets, and Cir-
cuit-controlling mechanism adapted to be op-
erated by the rota,ry core-armature, substan-
tially as shown and deseribed.

The comoination of a main-line clrcult

a Ley and qmmder Lherem a 11(:-1'nmﬂy epen q.

[

elreult. a circuit-controller for ciosing and

opening said circuit, a mechanism for oper-
ating the (,uc,mt-eontroller to close the eir-

'(‘lllf, a second mechanisim for operating the

circuit-controller to open the eir uut, an elec-
tr 1(3:1113* -operated device included in the main-

line circuit for oper atively connecting the cir-

cuit-controller with one of its mechamsmg
when the main-line eireunit is interrupted for

a predetermined time, and means for opera-
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tively connecting the circuit-controller with

itsother 01)01 mmwmeelmnﬁm W hen ﬂle main-

lme cirenit 1s elosed
The combination of & main-line cwcmt
a, ]\E’j and sounder therein, a norm mally open

‘alarm-circuit adapted when closed to give an

alarm, a normally open shunt-cireuit adapted
when Llrjsod to shunt the inste ument%, a clr-

cult-controller for ~losing and opening said

circuits, & mechan: m tm operating the cir-

cuit-controller to close the circuits, a second

mechanism for operating the ¢ireuit - con-
troller to open the circuits, an electrically-

line circuit isinterrupted for a predetermined
time, and means for opcratively connecting
the circuit-controller with its other ol}emtuw
mechanism when the mmn-lme eumult is
closed.

9. The combination of a main-line cireuit,
a. key and sounder included therein; a nor-

mally open cireuit, a circuit-controller for
closing and 01}emnﬂ‘ satd cireuit, a local e¢ir-

cuit, a eontmuou&ly acting, electrically- opex-
ated mechanism 4 included therein and adapt-

ed to operatc the circuit-controller to close
sald circuit, & continuously-acting electrie-
&lly -operated mechanism 1 111(,111(10(1 in the
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operated device included in the main line for.

operatively connccting the circuit-controller
with one of its nwchamsm% when the main-

95
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main-line circuit for operating the cirenit- .

controller to open said circuit, an clectrically-

operated deviee in the main-line circuit for

operatively connecting the circuit-controller
with the mechanism 4 when the eircuit in the
main line is interrupted for a predetermined

110

time, and means for operatively connecting

the clremt controller with-the mechanism 1
when the circuit in the main line is closed.

10. The combination of a main-line mrcmt |

a key and sounder therein, a normally open

-alarm-eircuit, & normally open shunt-circuit,

a circuait-controller for closing and opening
said cireuit, a local circuit, a contmmualy—
acting elwt"leallyﬂnp ated mechanisin 4 in-

cluded in the local cireuit and adapted to op-

erate the circuit-controller to close the alarm
and shunteircuits, ﬂ,ennmmouqlV-..-Letmfrele(,-

tr 1ca,11y-0pm ated meclmnmn 1 mcludefl in the

main-line circuit for operating the circuit-
controller to open the alarm ;md shunt cir-

cuits, an' clectrically-operated device in the
main-line e¢ircuit, for operatively connecting
‘the circuit-controller with the mechanism 4
when the cireuit in the main line is inter-
rupted for a predetermined time, and means -

for operatively connevtmw the urcmt ¢on-

Iig
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troller with the mechanism 1 when the cir- | eircuit-controller, -fie#iqes acted on by the vi-
cuit in the main line is’closed, substantially | bratory armature for operatively connceting

as shown and described. o
11. The combination of a main-line ¢ireuit,
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 cloged to shunt the in-
struments, a circuit- controller for closing
sald circuit, a local circuit, an electrically-

operated mechanism inclnded therein, a ro-

- tary shaft adapted to be driven by said mech-

ll
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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 thé____l -

B34,468

the intermediate shaft with the rotary <haft
21 when the main-line circuit is interrupted
for a predetermined time, and means for dis-
engaging said intermediate shaft and con-
recting it with the rotary core-armature when
the main line .is closed, substantially as de-
seribed.: _ - '
In testimony whereof I hereunto set my

hand, this 20th day of April, 1896, in the pres-

-ence of two attesiing witnesies. - o
- ALVAH L. CREELMAN.

- Witnesses: . = ' |

| CONRAD KOHILER,

ROBT. CLARK.
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