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To all whom it may concern: _

Be it known that I, Oscar M. Lgrcs, a
citizen of the United States, residing at
Genoa, in the county of De Kalb and State
of Tllinois, have invented a certain new and
useful Improvement in Control Systems, of
which the following is a full, ‘clear, concise,
and exact description, reference being had
to the accompanying drawings, forming a

10 part of this specification.. .
My invention relates to control systems,
-and more particularly to a.system of con-
trolling devices for regulating the current
supply to an electrical device, :

18 It is a purpose of the invention to })rovide.

a new and improved control system for con-
trolling the supply of current to an electri-
cal device, such as a light in a railway sig-
nal, so that the light will always burn
20 brightly and thus the signal will be made
easily read. : .
It is a further purpose of the invention
‘to. provide means for controlling the cur-
rent supplied to an . electric signal light
25 comprising control devices which are adapt-
ed to connect the signal light with a main
source of current supply, or with an auxil-
lary source as desired, so as to obtain the
desired brightness of the light in the circuit.
30 Tt is still a further purpose of the inven-
tion to provide in combination with an elec-
trical device means for connecting said de-
vice with a main source of current normally
and with an auxiliary source of current
35 when the current from the main source falls
below a ‘predetermined minimum, said
minimum being such in the case of a signal
light that the light will still be brightl
illuminated when the current reaches suc
40 a minimum. Thus when the switching de-

vices act to connect thé signal light with-

' the auxiliary current source the brightness
of the same will be maintained, although
the main current supply falls below such a
45 ‘value as would keep the light burning
brightly. As soon as the main current sup-
 ply again reaches a point above said mini-
mum the light or other electrical device will
again be connected with the main source of

50 current supply. oo Co
It has been found where relays or similar
switching devices are used that only con-
nect the light with.the auxiliary source of
supply when the current in the main source

86 of supply fails, the devices will not operate

to throw in the auxiliary supply of current
except when the main source of supply fails
completely or almost completely. This will
result in the lights merely growing or burn-
ing very dull without the switching devices
operating to throw in the auxiliary current
supply to obtain a bright light in the signal.

It 1s a purpose of the invention to pro-
vide switching means that will overcome
this difficulty, and it has been found that a
switching device, such as a relay, which is
sensitive enough to operate so -as to throw
in the auxiliary current supply when the
main current supply has been reduced but
has not failed is not capable of carrying the
heavy currents which are necessary to sup-
ply the current for the light from the aux-
iliary source of current supply.

It is still a further purpose of the inven-
tion to provide a control device of the above

mentioned character comprising a relay.

which is controlled by the strength of cur-
rent from the main source of supply so that
the armature of the same will move to such
a . position as to break the circuit between
the auxiliary source of current and a direct
current relay, whereby .the armature of the
direct current relay moves to such a posi-
tion as to connect the signal light or other
device with the auxiliary source of current.
The switching device of which the armature
for the first mentioned relay forms a part

sary to operate the direct current relay, but
the direct current relay which is -actuated
from the auxiliary source of current supply
is so constructed that the armature thereof
acting as a switching device between the
auxiliary current supply source and the
signal device or other source will close posi-
tively and will not be affected by the
strength of the current passing through the
contact points thereon. o ’
Ordinarily the main source of current
supply will be alternating and the relay
controlled by the strength of the current
from said main portion will be an alternat-
ing current relay but it is not necessary that
this be so as the device can be operated in
substantially the same manner from a main
source of current supgly which will be di-
rect and the relay used with the alternating
current can be used just as well with a di-
rect current.
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‘may be very light in construction due to -
the fact that only a small current is neces-
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Other objects and advantages of the in-
vention will appear as the description of
the accompanying drawings proceeds. How-
ever, I desire to have it distinctly under-
stood that I do not intend to limit myself

to the exact details shown or described, but

that I intend to include as part of my in-
vention all such obvious changes and modi-
fications of parts as would occur to a person

skilled in this art and as would fall within-

the scope of the claims.

- In the drawings is shown diagrammati- -

cally a signal, lines leading from the main
source of current supply and the control
devices between said signal and said main
source of current supply, whereby the cir-
cuit is normally connected with said main
source but is disconnected therefrom when
the main source of supply drops below a
predetermined minimum and the signal is
connected with an auxiliary source of cur-

_rent supply shown as being a battery in

the drawing. .

Referring in detail to the drawings a sig-
nal 1 is shown provided with a base 2 and
having a semaphore 3 thereon, said sema-
Ehore being provided with an arcuate mem-

er 4 having openings 5 therein in which

~ panes of varlous colored glass are mounted
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for showing a visible signal at night, a
light being mounted in back of said member
4 for lighting up said colored panes, and be-
ing supplied with current through the con-

ductors 6 and 7. -The conductor 6 is con-:

nected with the contact 8 and the conductor

T is connected with the contact 9, said cpn-

tacts 8 and 9 being mounted on a bar 10
carried by the member 11 mounted .on the

armature 12 of the electromagnet compris--

ing the coils 13. Normally the armature 12
will be in an upward position against the
pole pieces 14 and the contact members 8
and 9 will be in engagement with the sta-
tionary contacts 15 and 16, the contact 15
forming the terminus of the conductor 17
which connects with the line wire 18 from
the main source of current supply and the
contact 16 is connected by the connection 19
with the contact 20 which in turn is connect-
ed by the connection 21 with the conductor
22 leading to the line wire 23 which leads to
the main source of current supply.

It will thus be seen that when the arma-
ture is in the raised position with the con-
tacts 8 and 9 in engagement with the con~
tacts 15 and 16, the current for the light in
the signal, will be supplied from the wires
18 and 23 leading from the main current
supply, and the armature will remain in
this position as long as the electromagnet
comprising the coils 13 is energized. An
auxiliary source of current supply, such as
the battery 24.is provided, and has a con-
ductor 25 leading to a switch 26 having s
resilient movable contact member 27 pro-
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vided with the contact 28-which engages
with the contact 29 on the cooperating con-
tact member 30 of said switch. From the
cooperating contact member 30 a conductor
31 leads to the coils 18 and a conductor 32
leads from. said coils 13 back to the battery
24. A conductor 33 leads from the one pole
of the battery 24 to the contact 34 and a
conductor 35 connects the other pole of the
battery with a conductor 21 leading to the
contact 20. '

It will be seen that when the circuit is
broken by opening the switch 26 the electro-
magnet of the relay having the armature 12
will be de-energized and the armature 12
-will drop due to the action of gravity until

5

80

the contacts 8 and 9 on the member 10 will -

" (engage with the stationary contacts 20 and
34.  Asthe contacts 30 and 34 are connected
to the opposite poles of the battery 24 or
other auxiliary source of current supply,
and as the contacts 8 and 9 are connected

- with the light in the signal 1, it will be evi-
dent that when said armature drops as re-
ferred to above a connection will g estab-

lished between the auxiliary source of cur-
rent supply 24 and the signal light. It wilj
also be evident that at the same time the

connection between-the main source of cur-
rent supply and said signal light. will be
broken. ~An electromagnet comprising the
coils 36 and 37 connected together by the
connection 38 is connected with the main
source of current supply by means of the
conductors 39 and 40 connecting respectively

with the line wires 23 and 18. The coils 86
and 37 are provided with cores 41 and 42
and a pivoted armature 43 pivotally mount-
ed at 44 extends between the cores 41 and

42 in the position shown in the drawing
when the full strength of current is o}
tained from the main source of supply. It
will be noted that the armature 43 is sub-
stantially Z-shaped having the arms 45 and
46 thereon which are provided -with taper-
ing end portions 47 and 48, and which have
arcuate surfaces 49 and 50 in a direction to-
ward the cores 41 and 42 from the pivotal
center 44, In the drawing the relays are

shown in elevation and the armature 43 lies
in a vertical plane and rotates about a hori-
zontal axis. The cores or pole pieces 41 and

42 extend outwardly beyond the coils 36 and
87 to a certain extent and the armature 43
is also provided with an arm 51 extending
outwardly from the pivotal.center 44 there-
of and having a weight 52 mounted thereon
so as to be shiftable lengthwise thereof.
The normal tendency of the weight 52 will
be to hang downwardly and thus the arma-
ture 43 will tend to swing to a position at
right angles to that shown in the drawing.
if the electromagnet is not acting on the

‘same. However, the electromagnet nor-

mally when the full strength of the current
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- the main supply current is so constructed
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from the main source of supply is on, is

- held in the position shown in the drawing

due to the magnetic action of the electro-
magnet. If the strength of the current is
reduced, the armature 43 will begin -swing-
inig in a clockwise direction in the drawing

due to the action of the Weight 52 and will

swing as far out of the horizontal position
shown in the drawing as the weight 52 can
carry the same against the strength of the
magnetic field. As the source of current
supply diminishes more and more the ar-
mature will swing further out of its hori-

" zontal position in a clockwise direction un-

til the weight 52 over balances the same and
when the strength of the current from the
main source of supply reaches a predeter-
mined minimum, which is adjusted for by

adjusting the weight 52 on the arm 51, the
armature 43 will move quickly out of its’

position toward the vertical position and
will engage with a member 53 on the mov-
able contact 27 of the switch 26 so as to
move the same to such a position that the
contacts 28 and 29 will be separated, thus
breaking the circuit through the first de-
scribed electromagnet and causing the ar-
mature 12 to be released so that the contacts
8 and 9 will engage with the contacts 34 and

20 and connect the auxiliary source of cur-.
rent supply with the light of the signal, thus

maintaining the same at the desired bril-
liancy.

It will -be evident that the arrangement -

of the device can be used as well with a
main source of supply supplying a direct
current as one supplying an altérnating
current, as the relay which is controlled by

that it can be used with- either alternating
or direct current, but alternating current is
preferred, as this is the most frequently
available. . .

It will also be evident that various de-
vices may be controlled in this manner
where it is desired to maintain a substan-
tially constant strength of current for. the
same and while said device may be operated
in this manner the control device is particu-
larly adapted for signalling systems, as it is
highly important that the signal is always
very readily visible.

Havin
what I desire to claim and secure by U. S.
Letters Patent is:

1. The combination with-an electrical de-

" vice, of 2 main source of current for operat-
ing said device, an auxiliary source of cur-

rent and switching means for normally con-
necting said device with said main source
and with said auxiliary source when the
current from said main source falls below
a predetermined minimum, comprising a re-
lay controlled by the strength of the cur-
rent from said main source and a relay actu-

thus described my invention,

ated by the current from the auxiliary
source and controlled by said other relay.

2. The combination with a signal light, of
a main source of current for said light, an
auxiliary -source of current and switching
means for normally connecting said light
with said main source and with said auxil-
iary source when the current from said main
source drops below a predetermined minit
mum, comgrising a relay controlled by the
strength of current from said main source
and controlling a relay actuated by the cur-
rent from the auxiliary source. :

3. The combination with an electrical de-
vice, of a main source of current for op-
erating said device, an auxiliary source.of
current, and means for normally connecting
said device with said main source and with
said auxiliary source when the current from
said main source falls below a predeter-
mined minimum, comprising switching
means for connecting sald auxiliary source
of current with said device, electromagnetic
means for holding said switching means out
of such connecting position, a switch for
controlling the supply of current to said
electromagnet means, and means for ‘open-
ing said switch comprising an electromag-
net energized by the current from said main
source and a member held out of engage-
ment with said switch by said electromag-
net when the current energizing the same is
above a predetermined minimum.

4, The combination with an electrical de-

vice, of a main source of current for oper-
ating said device, an auxiliary source of
current, and means for normally connecting
said device with said main source and with
said auxiliary source when the current from
said main source falls below a predeter-
mined minimum comprising switching
means for connecting said auxiliary source
of current with said device, electromagnetic
means for holding said switching means out
of such connecting position, a switch for
controlling the supprl)y of current to said
electromagnetic means, and means for open-
ing said switch comprising an electromag-
net energized by the current from said main
source and a member held out of engage-
ment with said switch by said electromag-
net when the current energizing the same is
above a predetermined minimum, said mem-
ber being adjustable. . .
5. The combination with a signal light, of
a main source of current for said light, an
auxiliary source of current and switching
means IE(Y)r normally connecting said light
with said main source and with said auxil-
iary source when the current from said
main source drops below a predetermined:
minimum, comprising an adjustable relay
controlled by tﬁe strength of current from
said main source and controlling a relay’
actuated by the current from the auxiliary
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source, said switchinﬁ means operating to
throw in the auxi
failure of said main source.

6. The combination with an electrical de-

vice, of a main source of current for operat-

“ing said device, an auxiliary source of cur-
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rent, and switching means for normally con-
necting said device with said main source
and with said auxiliary source when the
current from said main source falls below a

redetermined minimum, comprising an ad-
justable relay controlled by the strength of
the current f};'om said main source and a re-
lay actuated by the current from the auxil-
iai'y source and controlled by said other
relay.

7.yThe combination with an electrical de-
vice, of a source of alternating current for
operating said device, an auxiliary source
of current and switching means for nor-
mally connecting said device with said alter-
nating current source and with said aux-
iliary source when the alternating current
falls below a predetermined minimum com-
prising a relay controlled by the strength
of the alternating current and a relay actu-
ated by the current from the auxiliary
source and controlled by said other relay,
said switching means operating to throw in
the auxiliary source without failure of said
main source. :

8. The combination with a ‘signal light,
of a source of alternating current for illumi-
nating said light, an auxiliary source of cur-
rent, and switching means for normally con-
necting said light with said alternating cur-
rent source and with said auxiliary source
when the alternating current drops below a
predetermined minimum comprising a relay
controlled by the strength of the alternatin
current anc{ controlling a relay actuateﬁ
from the auxiliary source. :

9. The combination with an electrical de-
vice, of a source of alternating current for
ogerating said device, an auxiliary source
of current, and means for normally con-

necting said device with said alternating
‘current source and with said

auxilia;

source when the alternating current falls be-
low a predetermined minimum, comprising
switching means for connecting said aux-

lary source without

1,402,601

iliary source of current with said device,
electromagnetic means for- holding said
switching means out of such connecting po-
sition, a switch' for controlling the supply

55

of current to said electromagnetic means, .

and .means for opening said switch compris-
ing an electromagnet energized by the alter-
nating current, and a member held out of
engagement with said switch by said elec-
tromagnet when the current energizing the
same 18 above a predetermined minimum.

10. In & device of the character described,
an operating circuit, a source of alternating
current, a battery, a relay energized from
said battery for connecting said operating
circuit with said alternating current source
when energized and with said battery when
de-energized, and an alternating current re-
lay for disconnecting said first mentioned
relay from the battery when the alternating
current drops below a predetermined mini-
mum. .

11. In a device of the character described,
an operating circuit, a main source of cur-
rent, an auxiliary source of current, a relay
energized ‘from said auxiliary source for
connecting said operating circuit. with said
main source when energized and with said
auxiliary source when de-energized, and a
relay energized from said main source for
disconnecting said first mentioned relay
from said auxiliary source when the current
from said main source of supply drops be-
low a predetermined minimum. :

12. In a device of the character described,
an operating circuit, a main source of cur-
rent, an auxiliary source of current, a relay
energized from said auxiliary source for
connecting said operating circuit with said
main source when energized and with said
auxiliary source when e-energized, and an
adjustable relay energized-from said main
source for disconnecting said first mentioned
relay from said auxiliary source when the
current from said main source of supply
drops below a Eredetermined minimum.

In witness whereof, I hereunto subscribe
my name this 24th day of November, A. D.
1922,

OSCAR M. LEICH.
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