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To all whom it may concern:

Be it known that I, JAMES J. ROSS,a c1t1z;en
of the United Sta,tes, residing at Detrmt in
the county of Wayne and State of Michigan,

s have invented certain new and useful Im-
provements in Electro-Magnetic Bells; and

I do hereby declare the followmo' to be a full,
clear, and exact deseription of the mventlou
such as will enable others skilled in the art to

1o which it appertains to make and use the same.
My invention relates to electrie bell-ringing

apparatus of the character usually employed.

at railway sfreet-crossings, in burglar-alarms,
and in various other relations where it is de-
15 sired to produce acontinuous bell-ringing ac-
tion for a greater or less length of time.
It has heretofore been proposed to provide
electric apparatus for ringing a bell contin-
uously during the desired period of time by
20 means of two electro-magnetsarranged to act
alternately upon an armature common to both
magnets and attached to a vibrating rod car-
rying a bell hammer or hammers adapted to
strike opposite sides of a bell or gong in alter-
nation. The electric current being automati-
cally switched or shunted from one magnet
to the other by means of a circuit-changing
device actuated by the movements of the ar-
mature and vibratingrod; but such apparatus
30 are objectionable in practme on account of

the difficulty experienced in adjusting and

keeping the circuit changer propelly DOSi-

tioned with relation to other parts, so as to
effect a change in the course of the electric
35 current at the proper instant of time neces-

sary to produce the desired results.

25

in action, and when not properly adjusted and
timed in its movements with relation to the
40 vibrating rod and armature it will not move
in harmony therewith, and the apparatus is
thus rendered incapable of producing satis-
factory results. Moreover, such previousap-

paratus are subject to further objection on

45 account of the multiplicity of parts employed,
as the greater the number of parts the greater

The cir-
cuit-changer is also liable to becomederanged
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ple, efficient, and mexpenswe self-r egulatmﬂ‘
continuouns bell-ringing apparatus in which

the armature shall be evenly poised between
two or more electro-magnets in such manner 55
as not to be affected by the inequalities of the
magnets or the variations in the power of the

'battery or sourceof electricenergy. Thearma-

ture being placed directly in the circuits con-
necting with the helices of theelectro-magnets 5o
and provided with spring-contact devmes
whereby continuous electrical connection 18
maintained between the armature and both
magnets when the apparatus is not in action,
SO tha,t the electric current may pass directly 65
and simultaneously to both magnet-coils when
the circuit is first closed, thus permitting
either magnet to attract the armature and
effect the initial stroke of the bell, whereupon
the electrie circuit will be established alter- 7o
nately through the magnet coils ateither side
of thearmature, and, a,ctmn* alternately there-
on, will produce a continuous ringing of the
By this means the power of both mag-
nets is brought to bear on the armature on 75
the initial movement of the current, so that
if for any cause one magnet should fail ‘to
exert sufficient force to attraet the armature,
the other magnet will act, and when both are
rapidly ener crlzed the mequah‘rles will cause 8o
the armature to move toward the one having
the greatest strength. o

The invention will ﬁrsn be described in con-
nection with the accompanying drawings, and
then particularly pointed out in the claims 85
at the end of this description.

Referring to the drawings, which form a

part of this specification, and in which like

letters of reference are used to denote like
arts of the apparatus, Figure 1 i1s a front go
elevation of an apparatus embodying' my in-
vention, and Fig. 2 is a plan illustrating the
ar ra,nﬂement of thP contact-springsand arma-
ture. |

The working par ts of the apparatus may be 05
secured to a box or frame of any desired con-
struction—such, forinstance, asthat denoted

the 11ab11113y to get out of order, and the cost | by the letter A in the drawmws

~ of construction and ma,mtenanee 18 also cor-
respondingly increased.

o The object of my mventmn is to overcome

the foregoing ob;] ections, and to provide a sim-

B B’ denote electro-magnets attached to the
box or frame A, and provided with an arma-’ 1oo
ture-lever C, which is common to both mag- |
nets and which may be pwota,lly supported
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or suspended between them, so that it will be | from one magnet to the other with the least

attracted and rocked upon its pivot when

either magnetis energized. Thelongerarm of

the armature-lever is provided with an ex-
tension or rod ¢, which carries a hammer or
clapper ¢/, and a suitable gong or bell or a
pair of goungs, as indicated in dotted lines,
Fig. 1, may be arranged, one at eitherside of
the clapper, so that when the latter isswung
laterally by the vibrations of the armature

the gongs will be struck in rapid succession.

The shorter arm or reduced extension ¢? of
the armature - lever, which may project
through an elongated slot d, in a guide piece
or plate D,secured tothe frame, is placed be-
tween two contact springs or brushes E E’,
attached to the box or frame on oppositesides
of the armature and adapted to hold the lat-
ter normally in a eentral position between
the magnets. Thesprings E E’ havea triple
funetion. Theyserve tocenterthe armature-
lever between the magnets when no current
is passing and aid in effecting the return
stroke of the bell at each vibration of the
armature, and they also serve as brushes or
contactsfor alternately makingand breaking
the electric cireuit through the helices of the
electro-magnets.

One wire of the battery is attached to the
binding-screw F, from which a wire 1 leads
directly to the armature-lever C. A wire ¢
leads from the metallic spring E to the helices
of the magnet B,and another wire i connects
the latter with the binding-serew F’/, to which
18 attached the other wire of the battery.
The opposite metallic spring-plate E’ is con-
nected with the magnet B’ by means of a wire
g’, and from the latter magnet a wire A’ leads
to the binding-screw F’, '

The operation of the apparatus will now be
described. Supposing that the electric cur-
rent enters the apparatus by the wire con-
necting with the binding-post I, it will flow
directly to the armature through the wire f
and thence by way of the metallic extension
¢* to cne or both of the metallic springs or
brushes K E’, thence to the helices of the
magnets B B’ by way of the wires ¢ ¢’, and
thence through the wires 2 A’ and binding-
post F/ to the battery. 'The magnets will
thus be simultaneously energized when the
circuit is first closed, though not necessarily
to the same extent, and the armature will be
attracted by oneof the magnets, so as tocause
the clapperc’ to strike the gong or bell. This
movement of the armature will break the

circuit through the active magnet by disen-

gaging the spring-contact E or E’ and cause
the electric current to traverse the coils of
the opposite magnet through thespring which
remains in contact with the extension of the
armature-lever, whereupon the latter magnet
will be energized and attract the armature,
so at to cause the clapper to strike the bell
on the opposite side, and in this manner the

possible resistance, and, aided by the recoil
of the springs pressing upon the extension ¢?,
will produce a rapid vibration of the arma-
ture-lever, and thus effect a practically-con-
tinuous ringing of the bell. At the moment

that the reversal of the current ocecurs, the

magnetic attraction of the magnet just com-
Ingintoaction isleast effective, and at this mo-
ment, as will be observed by reference to dot-
ted lines in Fig. 2, the force of the spring E
or K/ is greatest, so as to compensate for the
lack of magnetic energy, and thereby a uni-
form and rapid vibration of the armature is

effected and 'the power of the magunet and

springs is utilized to the best possible advan-
tage. The movement 6f the extension ¢* of
the armature-lever in frictional contact with
the springs E E’ will also-tend to polish the
contacting metalliec surfaces, and thus insure

;O
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a perfect electrical contact between such -

parts.
1 am aware that it has heretofore been pro-
posed to provide a pressure and fluid-level

“indicator with two electro-magnets, between

which 1s suspenrnded by a steel-blade spring a

Qo

contact-piece connected to one pole of a bat-

tery and having a hammer at its lower end

and a contact-spring at each side, each con-
necting with one extremity of the coil of one
of the magnets, the other extremities of the
coll being connected to the cther pole of the
battery by the intervention of a magnetic
needle so arranged that when deflected it
will close the circuit through one only of the

95
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magnets (the circuit through the other mag-

net remaining open) and cause such magnet
to attract the contact-piece and ring a bell
at one side thereof, the return stroke of the
hammer being effected by one of the contact-
springs.
an apparatus; but 1t will be observed that in
my apparatus the pivoting of the armature-
lever, the arrangement of the contacts, and
the wiring are such that the circuits are nor-
mally elosed through both magnets, which are
adapted to be simultaneously excited on the
initial movement of the current, so as to act
first by their inequalities and then in alterna-
tion in attracting the armature-lever, so as to
produce by magnetic action independent of
the returning springs a rapid ringing of the
bell or bells at each side of the hammer, the
springs being auxiliary and adapted to assist,

[05

I therefore make no claim to such
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at that instant of time when the force of the

active magnet is least effective.

Having thus fully described my invention, '

what I claim, and desire to secure by Letters
Patent of the United States, is—

1. In an electric bell-ringing apparatus, the
combination, with two or more electro-mag-

125

nets, of the armature-lever pivoted interme- -

| diate the ends thereof between said magnets

and carrying a hammer at one end, the bell
or bells arranged in proximity to said ham-

130

current will be caused to flow alternately ! mer, the contact-springs resting against op-
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posite sides of the other arm or end of said
armature-lever, and circuit connections, sub-
stantially as described, normally closed
through said armature-lever and both of said
magnets and contact springs, whereby a con-
tinuous bell-ringing action is produced by the
reciprocal actwn of the mawnets, Substantlally
as set forth.

2. A continuous bell -ringing apparatus,
comprising two or more electro -magnets, an
armature-lever pivotedinter medlate the ends
thereof between said magnets, a hammer on
the long arm of said lever, a suitable bell or
bells arranged in proximity to said hammer,

contact-springs resting against opposite sides -

of the short arm of said leverand tending to
normally center the same between the mag-
nets, and electric circnit connections nor-
mally closed through said armature-lever and
both of said magnets and contact-springs,
whereby a rapid vibratory movement of ‘the

lever may be produced by the reciprocal ac- |

tion of the magnets and springs, thus causing

the hammer to-strike opposite sides of the |

| bell or bells alternately in quick succession,

l

ubstantially as described.

3. Incombination with the electro- magnets,
the rocking armature-lever pivotally sup-
ported intermediate theends thereof between
said magnets, a suitable hammer secured to
the longer arm of said lever, the guide-plate

having the elongated slot in Whmh the short
arm or extension of said lever works, the

spring -plates secured in frictional contact
with opposite sides of said extension, and
suitable circuit connections through sald mag-
nets, armature-lever, and springs, Whereby
said springs will be automatically polished, so

as to insure perfect electrical contact between
the same and said armature-lever, substan-

tially as set forth.
In testimony whereof I affix my signature in

preseuee of two witnesses.

: JAMES J. ROSS
Witnesses:
J. D. IJANE,
'GEO. .. NADOLLECK.
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