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To all whom it may concermn:

“} house, or at any other station at which it is

Be it known that I, FRANK J. RUSSELL, of | desired the necessary intelligence of the con-

the city, county, and State of New York, have
invented a new and useful Improvement in
Electrical indicating Mechanism, of which the
following 1s a specification.

The invention consists in an electirie indi-
cating and controlling mechanism whereby
the pilot of a vessel, for example, may be in-
formed at all times as to the eondition of his
running-lights, both by visible and by audible
indications produced in the pilot-house or
other convenient place, and whereby when a
lamp happens to go out another lamp 1s im-
mediately set in glow in place of it.

The invention consists more particularly in

~ the combination of devices pointed out in the
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claims.

In the accompanying drawings, ifigure 1 is
a side elevation of the apparatus,showing the
arrangements of the lights and the circuits in
electrical diagram. IKig. 2 is a view of the
apparatus from above.

Similar numbers and letters of reference in-
dicate like parts.

The two circles A and B designate any suit-
able support for the running side lights of a
vessel, the starboard light being at the sup-
port A and the port light at the support B.
In each support A and B there are two elec-
tric lights, C and C’ being the starboard lights
and D and D’ being the port lights. All four
of these lights, as will now be explained, are
connected in circuit with a suitable source of
electricity and with the alarm and indicating
apparatus, the arrangement, however, being
such that the lights C and D only are nor-
mally in operation, and these constitute, there-
fore, the regular running-lights. The lights
C’ and D’ are what may be termed *pre-
venter-lights >—that 1s to say, one or both of
them come into glow only when one or both
of the regular lights C and D happen to be-
come exfinguished. Atthesametime a shut-
ter bearing an appropriate inscription moves
in front of an opening which is visible to the
pilot or other person controlling the ship, and
a bell likewise sounds, giving the alarm.

The controlling, indicating, and alarm ap-
paratusis all inclosed in a box or case i, which
is to be placed on the bridge or in the pilot-

dition of the lights shall be received. Mount-
ed on brackets 1 and 2 within the box X are
electromagnets 3 and 4. Pivoted on suitable
brackets 5 and 6 are the armatures 7 and S of

| these magnets, each armature being provided

with a retracting-spring 9 and 10, connected
to a fixed abutment in the usual way. The
armatuares 7 and 8 carryrods 11 and 12, at the
upper ends of which are shutters 30 and 31.

*Upon each shutter are inscribed the words

“Burning” and “Ouat.” 'These shutters are
placed behind openings in the cover or wall of

| thecase E. Oneoi theseopeningsisshown at

32. The size of the opening 1s such that only
one of the inseriptions on each shutter can be
seen through it. Thusattheopening 32 in the
drawings only the inscription “Out” can be
seen; but when the rod 11 is moved to the left,

| then only the inscription “Burning” can be

1

seen. Also within the case E are two gongs
13 and 14. These are caused to sound by the
mechanism now to be described. 15 and 16
are two electromagnets supported on fixed
brackets 17 and 18. Between the facing poles
of the electromagnets 15 and 16 is the arma-
ture 19, which is pivoted at 20 to a bracket 22,
The armature 19 carriesthe hammer 21, which
is located between the two gongs, and which,
when vibrated, acts on both of them. 7The
bracket 22 has a horizontal arm, to which is
pivoted a horizontal switeh-plate 23, near the
extremity of which is a cireular opening 2.

| A vertical rod 25, attached to the armature

19, enters this opening; but the diameter of
said rod 25 is considerably smaller than the
diameter of said opening, as shown in Fig, 2.
Supported unpon standards 26 and 27 are
double-leaf springs 28 and 29, the ends of
which are flared. DBetween the parts of these
leaf-springs enters the plate 23. The springs

28 and 29 are slotted, as shown at 33, and are

connected to the standards 26 and 27 by
screws, so that said springs may thus be ad-
justed in a direction of their own length.

T will now describe the lead of the circunits
in the apparatus when the regular running-

lights C and D are in operation: from one

pole of the source of electricity by wire a to
binding-post 54, disposed in a wall of the case
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E, to wire b, branch wire ¢, to and through | strongly attracted by that magnet toward

electromagnet 3, by wire d to binding-post 35,
by wire e to lamp C, by wire f to wire g, and
so to the other pole of said source of electrie-
ity. I will call that circuit the “starboard
main-lightecircuit.” Whenthe current passes
over it, the light C is rendered incandescent,
the magnet 3 attracts itsarmature 7, so bring-
Ing the insceription “Burning” on the shutter
31 in front of the opening 32. The port main-
lwht circuit proceeds as follows: from wire
, as before, to wire 0’, to branch ¢’, to elec-
tlomaﬂ'net 4, by wire d’ to binding:- post 36, by
wire ¢’ 1o ldmp D, and by wire f’ to wire g,
and so to the other pole of the source of elec-
tricity. When the current passes over this
circuit, the electromagnet 4 is energized, at-
tracting its armature 8 and moving the shut-
ter 30, so as to bring the inscription “ Burn-
ing”’ theleon in flont of the other opening,
couespondmﬂ to 32. It will be seen, Lhene-
fore, that the current passes over theﬂe two
enuuts when both running-lights C and D
are in proper operation, and the fact of their
being in such operation is indicated to the
pllot by the words “Burning” appearing
before the openings in the case E. Now let
it be supposed that the lamp C burns out or
becomes otherwise injured, so that the star-

board main-lamp circuit is broken at the
lamp. Thisthrows into operation what I will

call the “starboard bell-circuit,” which I will
now trace. The current proceeds from wire
a to wire b and then to the branch A and
so to armature 7. Of course, through the
breaking of the starboard main-lamp circuit
the magnet 3 has become de-energized, sothat
the spring 9 now retracts the armature 7.
When said armature is retracted, it is brought
against a fixed stop or pin 87, thus eqtabhbh-
ing electrical connection from wire /s through
ar matme 7 towire 2. From wire ¢ the clrcult
proceeds to armature-bracket 22 and thence
to plate 23, leaf-springs 28 and 29, and then
standards 26 27, thence by the two wires
through the electromawnets 1o and 16, thence
by the wire o to the wire [, binding-post 38,
wire m, wire n to lamp C’, and thence to the
wire f, wire g and the other pole of the source
of electricity. "The consequence is as follows:
As soon as the electromagnet 3 releases its
armature the shutter 31 moves behind the
opening 32, so as to expose the inscription
“Out,” as represented in the drawings. Both
of the bell-magnets 15 and 16 are then ener-
ocized. When there 1s no current in the ap-
paratus, the armature nevernormally stands
at rest in the middle position, as illastrated
inthedrawings, but by gravity inclines toone
side or the other. If the switeh-plate 23 is
in its middle position, the armature is per-
mitted so to incline by reason of the rod 25
having play in the larger aperture 24 in said
switch-plate. In that case the plate 23 will

make contact with both springs 28 and 29
and the current will energize both magnets

15 and 16; but the armature will be ‘most | of the springs.

F

!

spring (28 or 29) or the other.

which it is inclined, or, in other words, to the
pole of which it stands the nearest, and 1n
this way the operation of the vibrator will
begin. In practice, however, I find that the
armature does not come to rest when the cur-
rent is shut off with the plate 23 in such a
middle position, but that on the contrary
the plate is always between the parts of one
Suppose, for
illustration, that the armature at the outset
inclines by oravity to the right, and that
then the switch- -plate 23 is between the parts
of the spring 28. The width of said switch-
plate is such that when it is fully inserted
between the parts of spring 28 it is with-
drawn from between the parts of spring 29.
The current, therefore, under the supposed
conditions, will, on establishment, pass only
through the magnet 15, which will at once
draw the armature 19 to the left; but as the
armature moves to the left the rod 25 will
move the switch-plate 23 gradualily out from
between the parts of spring 28 and simulta-
neously insert said plate between the parts
of spring 29, so that by the time the armature
has been drawn by magnet 15 a sufficient
distance to the left (say to cause the ham-
mer 21 to strike the gong 13) the current
has been diverted by the plate 23 into the
magnet 16, which now pulls the armature in
the opposite direction, (say until the Dbell-
hammer strikes the gong 14,) and thus the
armature is set in rapid vibration. It will be
observed that the arrangement of the rod 25
in the large opening 24 serves a double pur-
pose, the first being that the armature, as al-
ready stated, 18 permitted to incline a certain
distance by gravity, thus insuring the begin-
ning of its vibration by the difference be-
tween the pull of the magnets upon it, even
when the plate 14 is in its middle position
and grasped by both springs 23 29, and the
second being that after the armature has
completed its stroke with the rod 25 bearing
against one edge of the opening 24 in plate
23, on its return movement the rod plays
across the said opening freely before 1t again
starts said switch-plate in motion, and thus
the armature has a certain acquired memen-
tum before it begins to move the said switch-
plate from between the parts of the spring in
which it has been inserted, this momentum
acting to overcome both the inertia of the
plate and the frictional resistance of the parts
of thespring bearing upon its faces. The net
result is a vibration of the bell-hammer, caus-
ing it to strike alternately the gongs 13 and
14, and the accomplishment of this without
ever breaking the circuit in which the bell
mechanism is located. It will be noticed that

| the aperture 24 in the plate 23 is larger in
| diameter than the diameter of the rod-25.

1

The object of this is to enable the armature
tostart its motion before it in turn causes any
movement of the plate 23 between the parts
In this way the operation of
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the device is made more certain, because the
armature 1s given a cerfain amount of initial
momentum before it begins to move the plate
23. In my aforesaid application for Letters
Patent, Serial No. 545,679, now pending, I
have described this bell mechanism separately

~and apart from any other combination, and
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In that application have specifically claimed
it. Continuing now the statement of the re-
sults following the extinguishment of lamp C,
not only are the gongs 13 and 14 sounded by
the mechanism so far described, but the pre-
venter-lamp €’ is, by reason of such current
through it, at once set into glow, so that,
to sum up all the results, the pilot is shown
visually at the opening 32 the inscription
“Out.” Herecelves warning also by the ring-
Ing of the gongs, and instantly, also, the pre-
venter-lamp C’is rendered incandescent and
so remains until the regular lamp C is put
back in proper condition for operation. Not
only, therefore, does the pilot receive a visi-
ble and audible alarm, but any danger which
might attend the extinguishment of the lamp

C 18 entirely prevented by the immediate |

lighting of the preventer-lamp C’, located be-
side 1it.

The ecircuits in connection with the lamps
D and D’, which accomplish the same results
with respeet to these lamps, I will now trace:
from wire a to wu'e b’, to branch 2/, armature
S, stop 389, wire 2/, armature 19, braeket 22,

plil]U'S 28 and 29, wile%j, aﬂ*nets 15 and 16,
mre k wire /[, bmdlnﬂ'-po% 38 wire m, wire
m’ n’ ]a,mp D’ wire f’, and wire g.

By ‘the term “indicating device” herein

used I mean any apparatus which on being

actuated produces effects which ean be per-
ceived either audibly or visibly, by means of
which effects the observer is warned that
something has or has not taken place. Thus
a shutter having inseriptions moving in front

of an orifice is an indicating device; so is an |

arm moving to and fro in one direction or
another, or,in addition, moving over any kind
of seale

The Invention is applicable to a variety of
different purposes. It may be employed to

1nsure the operation of any electrical appara-
tus wherein a rupture of the circuit is likely
to be attended with injurious results.

Thus

it may be used to give warning of the failure

of railroad signal mechanism to act and to
replace at once the inoperative contrivance
by another and operative one. It will also
indicate at a distant station that the Jamps
in & subway or tunnel are not working and
substitute others for them; or in theater
1llumination 1t may be employed in event of
a sudden rupture of a main feeding-circuit
and extinction of the lamps therein, which
might leave the house or stage suddenly in
darkness, to substitute instantly the lamps of
a second or preventer circuit.

I claim—

1. In an electric indicating and controlling
mechanism, and in combination with a vessel
lbeomotive, railroad car, or other movable
means of transportation, an electric circuit
having two branches, and in one branch an
electro-magnet and an electric lamp, and, in
another branch, a circuit closer controlled by
sald magnet, an indicating device mechani-
cally actuated by said circuit closer, a second
electric lamp and an electric bell; the said
lamps being disposed in proximity and the
sald indicating device, circuit closer and bell
being located at a station distant from said
lamps

2. The combination of the electric lamps C
and D and electro-magnets 3 and 4 each in
main circuit, contact points or stops 37 and
39 and an electric bell in branch cirenif, and
retractible armatures 7 and 8 making contact
with said stops 37 and 389 when retracted, sub-
stantially as described.

3. The combination with & vessel or other
means of transportation of the electric lamps
C and D and electro-magnefs 3 and 4 in main
circuit, contact points or stops 37 and 39, an
electric bell and electriclamps C’ and D’ dis-
posed respectivelyin proximity to said lamps
C and D in branch ecircuit, retractible arm-
atures 7 and 8, actuating indicating devices,
as 30, 31, and making contact with said stops
37 and 39 when retracted, substantially as

| deseribed.
FRANK J. RUSSELL.
Witnesses:
H. R. MOLLER,
M. BoscH.
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