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(Nomodel )

Ta a,ZZ wham it mcny concerm:
Be itknown that I, JOEN J. SHEAHAN dcltl-

jzen of the United States, residing at the city
‘of Buffalo, in the county of Erie a,nd State of
5 NewYork, have invented certain new and use-
o ful Impxovements in  KElectromagnetic- Bell-
- Ringing Mechanism, of which the followmﬂ*
- 18 afull, clear, and exact desenptmn |

My 1nvent10n relates to a- meehan*sm tor

ringing bells, and more parhleulally to an

AR _-electromawnetlc system for ringing bells. .

s

‘tion. of eleetrlelty as a mobwe power f01 rmg-
'._mﬂ' bells. |

"My invention has for its obJeet the adaptd—

‘The dlfﬁcﬁitles hltherto emst,mﬂ‘ in bell-

- ringing may be briefly mentmned in order
~ that the advantages of an electromagnetic

| Workmﬂ' order

50

- system may be the better understood.
- system where a direct mechanical system has
‘been employed it has been found.that where
- 'the bells are of large size or of large number
~any mechanism hltherto dewbed has been in--
- adequate to make the ringing of the bells sne-
~cesstul, for it is to be {)bserved that in ordi-

LT ..-productlon
.. am able to employ a current of sufficient
T power to.- successwely ring the bells and at
..~ the same time s0 govern and control the same
with such dehcacy and rapidity that the
delicate techmque of musical production may

Inthe

nary cases it is not  possible to -employ a

, __ skilled mechanic solely for the .purpose of
~ maintaining such an elaborate mechanism in
. "Various . other expedients-
.~ have been attempted among which may be
T 30
. the nature of the situation and the condi-
'~ tions of climate pneumatic systems are in-
-~ variably liable to inoperativeness or break-
~ .down, due to moisture or cold or similar.
-eauses and have been found inadequate and
| 'unrehable and it may be observed that in
- the eleetrm or electromagnetic systems here-
- tofore employed it has been impossible to
- utilize electric power so as to employ a cur-
rent of sufficient power to perform-the actof-
. striking the bell- and at the same time con-
.. trol and utilize the power by the delicate and.
S ~ rapid means necessary to the art of musical-

noted the various pneum&tlc systems From

It therefore follows (and herein
is the main object of my invention) that I

- findits full expression through the power em-
| :j-“_ ployed -

to -a circuit-closer B.

SR erekiel  Se—

M} invention therefore consists in the
utilization of a comparatively light primary
current in connection with a keyboard or
its equivalent and the employment of a sec-
ondary current of sufficient power to ring the
bells, which is completely under the control
of the primary carrent,

Referring to the drawings herewith, con-

55
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sisting of ﬁve sheets, in which like lebtels re-

fer to llke parts, qure 11is a diagrammatic
view.of my invention, showing the relay in

plarnviewand thesolenoid and mrcult breaker

in connection. Fig. 2 is an elevation of my
relay, showing the armature thrown upward

and in dotted lines showing its first position

when going into Gperatlon Kig. 3 is a top
plan:view of the relay. Fig. 4is a detail sec-
tion taken on the dotted lme x « of Fig. 8.
Flg 5 18 an end elevation of my relay, show-
ing one of the armatures and a pivot-arm of
my relay-magnet. Fig. 6 is a detail eleva-
131011 pa,l tly in eross~se(,t10n ,of the partsshown
in Flg Fig. 7 is a plan view of my cir-
cuit- breaker. Fig. 8 is an elevation, partly‘
in. section, of my multlple solenoid. Fig.

18 a top pla,n view of the same.

- Referring now to Kig. 1, I will deseribe ﬁrst

'in general terms the prmclpal parts of my in-
Illventlon and their operation.
primary battery or any convenient source of

A represents a

carrent.of proper strength, which should be
of sufficient power to actuate the relay-mag-
net, as hereinafter more fully deseribed. 1

“have found in practice that a battery of from
four to six cells of the ordinary type is suffi-
‘cient to actuate this magnet.
‘the battery A is the wire a, which is connected
It will at once be un-

Leading from

derstood that this circuit-closer B may be op-

‘erated directly by the hand of the operator
‘substantially the same as the key of an organ
is operated, and it will also be. understood
‘that it may be actuated by any mechanical g¢5. -
It will also be understood that . =
‘while I have shown a Slmple construction in:

diagram I may employ in connection there-

contrivance.

with for the purpose of establishing a suf-
ficient interval of contaet to insure the op-

eration of the coils of the relay-magnet any
of the well-known mechanisms, such as a

70
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dash-pot construction orother mechanical de--

vice.

The actuating-current whwh opel ates
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the solenoid is opened and closed by the re- | directly tothe battery A. Assuming that the

lay-magnet, hereinafter more fully described,
which consists of magnets C and D, with ar-
matures C' and D’. These actuate the arm

N. Secured to the armature D’ are switch-

arms fande. These are knife-edged and en-

- gage with contact-springs connected with the

10
.
20
s
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binding-postse g and h 7 upon the actuating-
¢ircuit. a’ is a continuation of the circuit
when the cireuit is elosed by the circuit-closer
B, which connects to a binding-post b of the
relay.
passes through the coils Cand D of the relay-

magnet, which are clearly shown in Figs. 2,

3, and 4. Irom the maguet-coils D the cur-

rent passes to the binding-post ¢ and thence
- passes out through the circuit ' to a metallic |

arm carrying the armature E of the circuit-

breaker. Passing through the arm of the ¢ir-

cuit-breaker, it passes through the circuit a'”’
and from thence to the primary battery A.
When this circuit passing through a by the
closing of the contact B is in operation, the
coils Cand D are energized and the arma-
tures C' and D' are thrown into contact with
the cores of their respective coils, closing the
switch. Thesecondaryor actuating current,
which rings the bell, entersat d. The switch
operated by the relay-magnet being closed,
the current passes from the binding-post e
throughtheswitch-arm fto the binding-post ¢
and from thence through the circuit d’. The
circuit ¢’ connects directly with the coils of
the solenoid F' and from thence returns by
the circuit d'' to the binding-post % and

through the switeh-arm ¢ to the binding- |

post j and thence ountward through the cir-
cuit ¢’’. The coils of the solenoid may be con-

‘nected up in any desired form so long as they

are all in the path of the actuating-cireuit.
When the secondary or actuating ecircuit is
closed from d to d’”', the coils of the solenoid
I' are energized and the cores are drawn
down adjacent to the armature of the coils G,
but adjusted and insulated from actual con-
tact with the armature. The cores being
properly united at their upper ends connect
with a rod H, which connects with and oper-
ates the bell or bell-hammer. Thus it will
be seen how the relay-magnet is thrown into

~action and how the secondary or actuating

current produces the stroke of the bell.

I will now explain the important and deli-
cate mechanism by which the primary and
secondary circuits are quickly broken pre-
paratory to the next succeeding operation.

- 1is a contact-poiut which is made adjustable

60

and which is connected to the rod Hor to the
yoke of the solenoid. J dnd J’ are contact-
points which are respectively connected to
the circuit about to be described. Leading
from the circuit ¢' is the circuit %, which
passes through the coils K of the circuit-

~ breaker and out through the contact-point /

5

and thence through the circuit &'. The cir-
cuit &' leads directly to the contact-point J.

From this binding - post the cireuit

H

| circuit-closer B is closed and the cireunit a is
closed, the relay-magnet is energized, and the

actuating-circuit d is closed through the so-

lenoid, the primary current will continue to

energize the relay-magnet flowing from a to
a'"" and passing through the arm Q of the cir-
cuit-breaker, while the actuating-current will
pass through the switch-arms f and < upon
the relay. The stroke of the bell is produced
by the solenoid-cores carrying the rod H,
which brings the contact-point I into contact
with the contact-points J and J'. Instantly
the circuit from a is closed through the mag-

net-coils K of the circuit-breaker and thence

75

3¢

back through £" to the primary battery A,

and the armature E of the circuit-breaker is
drawn downward, breaking the circuit ¢ to
a'’ at the contact-point m. The circuit a to
a'’ being thus broken, the coils of the relay-
magnet are deénergized, and through the in-
strumentality of a spring, as hereinafter more
fully deseribed, the actuating-current from
d to d"' is instantly broken by the releasing
of the armature of the relay-magnet and the
cutting out of the circuit through the switch-
arms f and 7. Thereupon the solenoid is de-
energized and the cores are carried upward
by gravity or counterbalance or such mech-
anism as may be required.
tion of the relay is after completing the cir-
cuit to break this current independently of
the operator or operating mechanism at the
proper moment.

It now remains to describe in greater detail

the particular mechanism by which the sue-.

coesstul performance of these functions is at-
tained. Referring first to my relay, it will at
once be apparent.that in order to make and
break a current of sufficient power to ring a
very large and heavy bell an air-gap of con-
siderable extent is necessary, and conse-
quently the armatures of the relay-magnet
must travel over a considerable distance.
Therefore in order to energize the magnets
of the relay if but a single coil be used cur-
rent of large power must be used in the pri-
mary, which would interfere with the delicacy

of the operation of the contact-maker, or else
the construction of the coil must be so large

as to cause considerable lag in the operation
of the relay-magnet in order to develop suf-
ficient mmagnetic energy. In order to avoid
difficulties, I provide the construction which
iIs shown in Figs. 2 to 7, inclusive.

pole of this magnet is presented toward an
armature C', wiich is pivoted to the base of
the relay at »n, and in moving toward its coil-

carries with it the arm N into the field of aec-

tion of the magnet D, the arm being free to
move still farther in the same direction when
operated by the magnet D. |
Referring particularly to Figs. 5 and 6, it
will be seen that the armature C' is pivoted
to the pivot n, carrying the arm N. When

From the contact-point J’ the circuit &'’ leads | the coil C is energized, the armature (' is

Cis a
| coll through which the circuit ¢ passes. The
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- ",:,".'-i-:l_';lmes in Fig. 2.

L. 10

~ tactwith the core D. This brings the switch-

- arms¢and
;_"_neeted with the actuating-circuit, thus clos-
.. ing the actuating-circuit.
SEILE TR 4.
.. tact of the actuating-circuit throogh the
.. switch-arms, I prowde a spring O, which
" "throws the arm N upward when the coils C
-~ and D are deénergized. For the purpose of
T regulating and hmltmﬂ' the extent of the gap
S _i.-between the magnets D and C and their re-
... _spective armatures 1 prowde an. adjustable:
. -screw P, which bears upon the upper portlon
" of thearm N and acts against the spring O. -
It will at once be understood by one skilled
- in the art that the arm N should be con-|
It will

e

- structed of a non-magnetic metal.
- thus be seen that by the use of two sets of |
magnets and the mechanism above described
I am able to move the switch-arms with a
~minimum primary current sufficiently to'
~overcome the arc of the actuating-circuit.

finto contact with the points con-

the armatures D" and ¢’ and to break the con-

- Referring now to the circuit- breakel I will

‘more particularly desecribe the construetlon
- 35 and operation of the same.

o7 ticularly to Fig. 7, it will be seen that the
- . .armature K 1s secured to a swinging spring-
T -arm ), which will swing the armature K out |
. of contact when the magnets are deéner-

~Referring par-

oized. The swinging arm Q is extended so

as to swmg ‘between the two contact-points m
and [,

These contact-points are made ad-

. justable through adjusting-screws to regu-

late the length of the air-gap and to reﬂ'ula,te

‘the sensitiveness and 1a,p1d1t§r of the opera-
‘tion of the armature.

Referring now to - my multlple solenoid, I

-'-_'_f'_wﬂl deswlbe the same and its method of op-

';,f,: o _.:..5_0

.- . as the same has a wide range of use.
- coils R of the solenoid F are mounted upon
“a common base G of iron.
,.ra,pld opemtlon of the cores within the coils,
..~ . openings ¢ are provided to permlt of the
- rapidinlet and outlet of the air.

‘eration; but the novel construction of the
same is properly the subject- matter of a
' separate application for a patent, masmuchj

The

~of the several ¢oils are united and secured to

. ayokeS, which at its center is directly con-
~_the bell-striking mech&msm - By this con-
. struction of a multlple-cml solenoid I am able
. to secure a complete magnetic ring of mag-
- netic materlal and its eonsequent advan-_
‘tages, which would be impossible if 1 used
| _but a single coil and a single core to perform |

nected:to the rod H, whieh is connected to

. 723,‘048

In order to return

- To facilitate the.

- The cores

sidered that in the ringing of a large set of
bellsa sufficient force must be exerted to pro-
duce a stroke by a hammer of great weight.

For the purpose of a perfect adjustment of

the solenoid with the bell, so that the force
to be exerted can be increased or diminished
within the capacity of the solenoid by regu-

| Iating the depth to which the cores can “be

drawn into the coils, I provide between the

mechanism of the bell a tarnbuckle T. By

the adjustment of this turnbuckle the force

of the stroke upon the bell may be regulated.

-Special reference should be made at this
point to the adjustable contact-points at I, J,
and J’
mary circuit may be made at the proper mo-
ment with reference to the stroke of the bell,

it is necessary thatthe contact I, which closes

the circuit through J and J', should be easily
adjustable. Inthe drawings herewith Ihave
shown what I have found to be a simple and
effective device, which is clearly shown in
Fig. 1.

Having thus described my invention and

its method of operation and without limiting

myself to the particular- construction herein

shown and described, what I claim as new is—

1. Inan electromagnetic bell-ringing mech-

‘anism, a circuit carrying an actuating-cur-

rent, and a solenoid, in combination with a
primary c¢ircuit, and a circuit-breaking ecir-
cuit closed by the action of said solenoid and
energized by the battery energizing the pri-

mary circuit, substantially as and f@r the pur-

poses set forth
2. Inanelectromagneticbell-ringing mech-

‘amsm the combination of a relay, a low—po-_l

tential primary circuit for actuating said re-
lay, a contact mechanism for elo_s‘ing sald pri-

o

In order that the breaking of the pri-

:dmwn forward until the ad;]ustable serew o | construction will be evident when it is con-
strikes the arm N and earries it forward,
- whereupon the arm N is carried forward and
- its horizontal. portmn consequently down-

5 ward to a poswmn indicated by the broken
Thus the gap between the
- .core of the coil D and its armature D’ is re-
.- duced, and by means of the cireuit ¢ pass-

~ingithrough and energizing the magnet D the
| armatme D'isdrawn downward andinto con-

70

75

rod H and the connection with the striking |

30

Q0

95

100

105

mary cireuit, an actoating-cireuit of high po-

tential, a solenoid energized thereby, and a
circuit-breaking circuit closed by the action

I TO

of sald solenmd and energized by the battery
energizing said primary circuit, to break said
primary circuit, substantially as and for the

purposes set forth
3. Inan electromagnetiebell-ringing mech-
anism, a relay, conswtmﬂ* of two sets of coils

and two armatures, an arm actuated by said

armatures, and contacts for opening and clos-
ing the actuatmﬂ*-clrcmt both of said sets of
coﬂs energized by the primary current, and
one set actuating the armature and pa,rtia,lly
closing the air-gap between the cores and the
armature of the second magnet, and the sec-

ond magnet and its armature completing the

swing of the arm to close the actuating-cir-

cuit, a,nd means for returning the arm and

releasmw the armatures from contact with the

cores When the coils are deénergized, subst::m- |
‘tially as and for the purposes set forth.
4. Inan electromagnetic bell-ringing mech- _

anism, the combination of a prjima.r_y cireuit,

-a switch, and a relay consisting of two mag-

115

120

125

the Work 1'equ1red The 1mp0rtance of this [ nets, the one actuating an armature to par-
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- thus actuating the said arm.

<=

‘tially close the switeh and the second operat-

ing to complete the closing of the switech, with
an actuating-circuit and a solenoid for pro-
ducing the stroke upon the bell, substantially
as and for the purposes set forth. !
5. Inanelectromagnetic bell-ringing mech-
anism, the combination of a primary circuit,
a contact for opening and closing the same,
a relay, a secondary or actuating circuit, and
a solenoid, and a circuit-breaker, a circuit
opened and closed by the action of the solen-
oid to break and close the primary circuit,
substantially asand for the purposesset forth.
6. Inanelectromagnetic bell-ringing mech-
anism, in combination with a circuit-closer,
relay and solenoid, of a circuit-breaker, eon-
sisting of a magnet, armature and arm actu-
ated by the armature, a primary circuit
through the arm controlled by the circuit-
closer, and a second circuit including the said
magnetclosed by the action of thesolenoid and
energized by the battery supplying current to
the primary circuit, the said magnet, when
energized, breaking the primary ecircuit in-
clading the relay by attracting its armature
7. Inanelectromagnetic bell-ringing mech-
anism, the combination of a primary ecircuit

and a circuit-closer for opening and closing
jo the same with a multiple-magnet relay for |

i

|

723,048

opening and closing the actuating-circuit, and
a multiple solenoid energized by the actuat-
ing-current foractuating the bell mechanism,
and a circuit-breaker actuated by said solen-
oid for breaking said primary circuit through
the relay, and thus breaking the actuating-

circuit, substantially as and for the purposes

set forth. |

3. Inanelectromagnetic bell-ringing mech-
anism, the combination of a primary circuit,
a multiple-magnet relay in combination with
an actuating-circuit, and means for closing
the same upon said relay, a solenoid actuated
by the actuating - current, and a ecircuit-

| breaker, and a cireunit-breaker circuit, closed

by the action of the said solenoid, and a swing-
ing contact upon said circuit- breaker for
breaking the primary circuit through the re-
lay while the contact upon the primary cir-
cuitisclosed, and deénergizing the relay-mag-
net when the primary current is closed
through the said cireuit-breaker ¢ireuit, sub-
stantially as and for the purposes set forth.

In testimony whereof I have hereunto set

my hand this 30th day of October, 1899.
| JOHN J. SHEAHAN.

Witnesses: |
GEORGE A. LEWIS,
C. M. MORSE.
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