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To all whom it may concern:

Be 1t known that I, I‘RANGIé S. DENNEEN,

a citizen of the United States, residing at
Mansfield, in the county of Richland and
State of Oth have invented certain new

and useful Impl ovements in Signal Systems
tor Klectric Cars, of which the. followmg 1S
a specification.

This invention relates to 51gna,1 sybtems
for electric cars, in- which there is provided
a signal at the front and rear ends of the
cars adapted to notify cars approaching

from elther direction of danger, and one of |

the objects of the invention is to provide
anxiliary signal lamps and improved means
for maintaining a signal regardless of
whether the car is deprived of “current or

the main signal system-is made inoperative

.m a,n%r manner.

urther object is to prowde a storage
battery for maintaining the auxiliary cir-
cuit and improved means whereby the bat-

tery may be energized at a predetermmed-

rate so that it will not be necessary to peu—
Odlcally charge the batteries,

A further 0b3ect is to provide improved
means whereby a portion of the current
from the main lighting system will be di-
verted through the batteries during the time
that the main signal lights are operated, and

improved means for discharging the bat-

- tery at times, thereby obviating the danger
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of the batteries being overcharged.

To the attainment of these ends and the
accomplishment of other new and useful ob-
jects, as will appear, the inveéntion consists
in the features of novelty in the combination

and arrangement of the several devices here-

inatter more fully described and claimed
and shown in the accompanying drawings,
illustrating the embodiment (}f the Inven-

- tlon and 1in Whlchm o

45

. ure 1 is, a dmgramma,tlc view of a
smlp e form of the invention as applied to

% C"LI' and showing the car in dotted Iines.
1{]!' .
for displaying two Lights at each end of the
car. Fig. 3 1s a diagrammatic view of the
circuit for an ordmary electric car. - Fig. 4
is a diagrammatic view of a system similar
to that shown in Fig. 8, showing the im-

proved means for a,utomatlca,lly energizing |

1 Fig.
partly i -elevation and partly in section
showing one arrangement of the main and

1t 1s not desired to use the lights.
| rentl entering the hght clrcmt thmugh the
trolley

2 1s ardiagrammatic view of a system |

|

cults.
between two contacts 28, 29, the contact 28

auxiliary signal Iights. Fig. 6 is an eleva-
tion showing the main and aumhary signal
lights arranged within a lantern or casing.
Referrmg more particularly to the dravw-
ings and in the diagram shown in Figs. 1
and 4, the numeral 10 designates the hghts
arranged within the main light circuit 11
and Whlch lights may be located within the
ca,r. Within the maimn lLight circuit are
gnal lights 12, which are placed adjacént
the front and rear of the cars for the purpose
of serving as signal lights. All of these
lights are arranged in series in the ordinary

| and usual manner and the main light cir-

cuit 1s supplied with current from the con-
ductor or trolley wire 13 through the trolley
pole 14 in the usual manner. Arranged
within the main hight circuit 1s a resistance
15 and. a relay coil 16, and a switch 17 1s also
provided for mterruptmg the circuit when

pole 14 will pass through the lights
10 and 12 when the switch 17 1s closed,

to the ground through the conductor 18.

The cur- .

5 1s a detail view of one end of the car

5o
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through the resistance 15, relay coil 16 and_

~ In order to maintain a signal at the front :

and rear end of the car should the main light
circult be deprived of current either by the
trolley pole jumping the trolley wire or for
any other cause there is provided auxiliary
lights 19, which are arranggd in an auxiliary
cireuit' which comprises a battery 20, which

supplies current to the lighis throu h the
conductors 21, 22, 23, 24, 25, arma,tme 26

and conductor 97 The swm:h 17 1s ar-

ranged within the auxiliary circuit and is

adapted to open and close the eircuit simul-
| taneously with the opening and closing of
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the main light circuit 11 so that when 1t 1s

not desired to have the lights lighted, the op--

eration of the switch 17 will interrupt both
circuits or will simultaneously close both cir-
The armature 26 is adapted to move

100

being arranged within the &uxﬂlary circmt

‘main light circuit. .

When the switch 17 is in the p031t1011---

the battery i the auxﬂlary light clrcult '; shown n Flg 1 of the dmwmgs, both the

-and the contact 929 being arranged W]thln the o
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main light circuit and the auxiliary circuit |
‘will be interrupted and therefore the lights

will not burn when the trolley pole is in
engagement with the trolley wire 13 and the

"interruption of the main: light circuit will

de€nergize the relay coil 16 to permit the
armature 26 to be held in engagement with
the contact 28 by means of the spring 30.

‘When 1t is desired to operate the signals, the

switch 17 is closed. This will cause a cur-
rent to flow from the trolley wire 13 through
the trolley pole 14, through the switch 17,
through the lights 10, 12, through the re-
sistance 15, through the relay coil 16 and to
the ground through the conductor 18, caus-

ing the lights 10 and 12/to burn. As the

current flows through the coil 16 of the relay
magnet, the latter will be energized and will
attract the armature 26 so as to move the
same out of engagement with the contact 28
and 1nto engagement with the contact 29,
thereby breaking the auxiliary circuit. A
shunt 31 is provided which connects the bat-
tery 20 across the resistance 15 so that when
the armature 26 moves into engagement with
the contact 29, the battery 20 will be thrown
across and in parallel with the resistance 15.
The resistance is preferably of some pre-
determined value and being arranged in par-
allel with the battery, a portion of the cur-
rent flowing through the main light circuit
will be diverted or shunted through the bat-
teries, thereby keeping the batteries fully
charged. With this construction it is pos-
sible that the battery 20 may be charged
continuously for a long period of time with-
out being called upon for any discharge, but
beyond certain limits continued charging of
the battery would be injurious.

On electrical railways the voltage gener-

‘ally fluctuates .considerably and the resist-
gned as to permit the |

ance 15 may be so desi
battery to discharge slightly through the re-
sistance coil during the times when the line
voltage falls below a predetermined value.
This will be the case when the drop of po-
tential In the resistance coil 15 is less than
the potential of the battery 20. Usually the
battery is of a much lower voltage than that
of the main light circuit. In this manner

- the battery may be charged and discharged

55
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65 will flow from the battery 20 through the |

to a certain extent automatically and at the

same time the battery will be kept ready for

immediate service in lighting the auxiliary
lights. Assuming now that the signal lights
12 are deprived of current so that they will
not burn, the relay c¢oil 16 will also be de-
prived of current and the same will be de-

~energized, thereby. permitting the spring 380

to draw the armature 26 out of engagement
with the contact 29 and into engagement

‘with the comfact 28, thereby elosing the aux-

iliary circuit when the switch 17 is closed.
With the parts in this position, the current

relay

thereby breaking

048,758

conductor 21, conductor 22, auxiliary signal
lights 19, conductor 23, conductor 24, switch
17, conductor 25, contact 28, armature 26,
and conductor 27, back to the battery, which
will cause the auxiliary signal lights 19 to
burn. The switch 17 is adapted to open and
close both the main light circuit and the
auxiliary light circuit at the same time, so
that the battery 20 is charging only when
the signal lights are used and can dischar@
only when needed, that is, when the auxil-
iary circuit is closed by the interruption of

the main light circuit. ’

By omitting the shunt 31 in Figs. 1 and 4.
the system is applicable to cars operated by
means of alternating currents, as shown in
diagram in Fig. 8, but in this form of the
invention -the current is not adapted for
charging storage batteries and it is therefore
not advisable to have the battery 32 con-
nected across the main circuit when the
lights are in operation but it is desirable to
have the auxiliary circuit operate the signals
or classification lights 19 when the lights 10

‘and 12, which are operated by alternating

current, are deprived of their circuit. In this
form of the invention the armature 33 is held
1n engagement with the contact 34 by means
of the spring 35 which completes the circuit
through the auxiliary circuit from the bat-
tery 32, through the conductor 36, conduc-
tors 37, auxiliary lights 19, conductor 38,
switch 17, conductor 39, contact 34, armature

53, conductor 40, back to the battery, when

the switch 17 is closed. |

In the event that the main light circuit 11
1s interrupted, the relay magnet 41 will be
deénergized and the armature 33 will en-

‘gage the contact 34 and the auxiliary lights

19 will be lighted. When the current is
flowing through the main light circuit, the
magnet 41 will be energized, which
will attract the armature 33 and move the
same out of engagement with the contact 34,
the circuit through the
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auxiliary lights. 19 but the.moment the main

hght circuit is interrupted, the auxiliary cir-
cuit will be completed. If desired, a light
19* may be placed within the car and ar-
ranged within the circuit of the signal lights
19.  This ight will be of the same voltage
and operate with the signal lights 19 and

‘serves to supply a small amount of light to

the car should the car be deprived of the
main source of light: At the same time this
additional light 19* will serve as an indica-
tion to the conductor whether the signal sys-

120

tem 1s In working order or not and whether

the signal lights are indicating to an ap-
proaching car. , |

Fig. 2 1s a diagrammatic view of a system
employing two signals at each end of the car
and 1 this exemplification of the invention
the current will enter the main light circuit
through the conductor 42, switch 17, when
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contact 44, blade 45 of the switch 46, contact

47, conductor 48, signal lights 49, conductor

50, resistance 51, relay coil 52, conductor 53

to the ground, this portion of the circuit

beini:; arranged at one end of the car. A
similar circutt is provided at the other end

of the car and comprises a contact 55 1nto

engagement with which the blade 45 of the

switch 46 is adapted to be moved to complete

- the circuit through the conductor 56, signal

15

20
the auxiliary signal lights 61 through the |

25

‘the switch 46 is shifted

lights 57, conductor 58 and conductor 59,
and to the conductor 50 on one side of the
resistance 51, which will_complete the cir-
cuit through the other exé of the car when
rom the. position
shown in Fig. 2. The auxiliary signal hight
circuit is similar to that shown in the other

forms of the invention and comprises the

storage battery 60, which is connected to

conductor 62, conductor 63, conductor 64,
contact 65, arm 66 of switch 46, conductor

7, contact 68, switch 17, conductor 69, con-
‘tact 70, armature 71, conductor 72, back to
“{he battery.

The armature 71 1s movable

~ between the contacts 70 and 73, which latter

30
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is connected to the resistance 51 and the con-
ductor 59 connects the battery 60 in parallel
with the resistance 51.  The auxiliary light
circuit at this end of the car is established

from the battery through the conductor 62,

conductor 58, conductor 75, auxiliary lights
76, conductor 77, contact 78, blade 66 of the
switch 46, conductor 67, contact 68, switch

1%, conductor 69, contact 70, armature 71,

40
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‘conductor 72 back to the battery 60.

In the form of the invention shown in ¥ig.

5, the auxiliary signal light 19 is preferably

arranged within an opening 79 in the wall

80 of the car so as to throw its light both

into the interior of the car and also be visible
through a lens 81 provided in front of the
light.  The main signal light 12 is prefer-

ably supported by a bracket 82 in the rear of

the auxiliary light 19 and in position to

also show through the lens 81.

In Fig. 6 both the auxiliary signal light
19 and the main light 12 are arranged within
a lamp or casing 83 having the usual lenses

and which is adapted to be secured to the
car by the usual bracket 84.

By arranging the storage battery in shunt
with the resistance, the battery is prevented

from being overcharged for when the trolley.

voltage falls and the current through the re-

60
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the battery approaches in value t

sistance decreases, the drop in potential

‘across the resistance ;decrea_ses cayres]_:mnd-_ -
~ ingly and the battery 1s partially discharged

in a loeal circuit including sald resistance.
But when the trolley voltage again increases
and the current in the circuit including the

resistance is also increased, the battery 1is
re-charged. Besides, when the ﬁotent]al of
he potential 1

" the latter is closed, lights 10, conductor 43, l

F

|

|

1

|

g
applied to 1it, substantially all the current
flows - through the resistance. The laiter
thus acts automatically as a safety by-pass

while the battery is kept continuously

charged. o
While in the present exemplification ot

the invention there is shown and deseribed

o relay having a movable armature for mak-
ing and breaking the auxiliary signal hght

“cireuit, it 1s to be understood that any form

of automatically operated switch may be
employed for making and breaking the cir-
cuit without departing from the spirit of
this imvention. - | .

It should be particularly noted that all
the current which flows through the main

70
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signal lamps does not need to flow through -

the storage battery. If such were the case
the batteries might be overcharged unless
used to supply current to the auxiliary
lights very frequently. If 1t 1s attempted

to place a resistance in series with the stor-

age battery, the consumption of current 1s
also wasteful and such an arrangement
would be more expensive. It is therefore
evident that this improved combination will
be economical not only in construction but
also in operation. | |

‘What is claimed as new 1s— |

1. In a signaling system for railway cars,
the combination with one or more signal
lamps in a normally closed circuit, of one or
more auxiliary signal lamps in a normally
open circuit, a resistance in sald normally
closed circuit, a storage battery for supply-
ing current to said auxiliary signal lamps,
and switch mechanism automatically con-
necting said battery across said resistance
while sufficient current flows through the
main signal lamps to light the same, and
closing said normally open circuit to etfect
the lighting of the auxiliary signal lamps
when the main signal lamps go out or become
too dim from insuflicient current. ,

9. In a signal system for cars, the combi-
nation with sighal lamps in a branch from
the main line circuit, a resistance, a battery
normally in parallel with the resistance and
charged from the main line circuit, auxiliary

lamps in an open -circuit from the battery,

and means operable by an interruption of

the current in the main line branch to close

the circuit of the said auxiliary lamps and
for cutting out the resistance from the bat-
tery. - .

3. In a signal system. for cars, the combi-
nation with signal lamps in a branch irom
the main line circuit, a battery charged from
the main line circuit, auxiliary lights in 4 nox-
mally interrupted circuit from the battery,
means operable by an interruption oi the
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| current in the main line branch to complete

the circuit of the said auxiliary lights, and
means for partially discharging the batiery
when the voltage of the main line branch

130
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talls below a predetermined value and while |

the circuit of the auxiliary lights is inter-
rupted. :

4. In a signal system for cars, the combi-
nation with signal lamps in a branch from
the main line circuit, a battery charged from
the main line cireuit, auxibary lamps in a

- normally interrupted circuit from the bat-

10

1o

20

tery, a resistance arranged in parallel with
the battery permitting the battery to par-
tially discharge when the voltage of the
main line branch falls below a predeter-

mined value and while the eirenit of the aux.

thiary lights is interrupted, and means oper-
able by an interruption or reduction of the
current i the main line branch to complete
the circuit of the said auxiliary lights and
for cutting out the resistance from the bat-
tery.

9. In a signal system for cars, the combi-

948,758

nation with signal lamps in a branch from

the main line circuit, a resistance in the main
line cireuit, a battery charged from the main
line circuit, auxiliary lights in a normally in-
terrupted circuit from the battery, said bat-
tery being arranged in shunt with the said
resistance, and means operable by an inter-
ruption or reduction of the current in the

main line branch to complete the battery cir-

cuit to light the auxiliary lights and break
the said shunt connection. .

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, on this tenth day
of March, A. D. 1909.

FRANCIS-S. DENNEEN.

Witnesses:
C. T. ANDERSON,

E.rHOPPES.
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