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My invention relates to signaling apparatus of
the type involving a main source of current, such
as an alternating current transmission line, for
normally, supplying current to the signaling ap-
paratus, an auxiliary source of current, such as
& storage battery, for supplying current to the
signaling apparatus in the event of failure of the
main source, and means for connecting the sig-
naling apparatus with the main source or the
auxiliary source according as the main source is
or is not effective to supply current of satisfactory
voltage to the signaling apparatus.

In some types of signaling apparatus, as for ex-
ample, highway crossing gates or semaphore sig-
nals, there is a member which is moved from a
horizontal to a vertical position by an electric
motor, and is held in its vertical position by a
normally energized holding magnet, this member
usually having one or more lamps associated
therewith.

In situations of the type described, a small re-
duction in the voltage of the energy supplied
from the main source will reduce the brilliance
of the lamps of the apparatus to an unsatisfac-
tory level, but will not reduce the energization
of the holding magnet to such an extent as to
cause release of the movable member. Likewise,
a reduction in line voltage which produces un-
satisfactory lighting of the lamps may not result
in failure of the motor to move the movable mem-
ber, while a reduction in line voltage which is
insufficient to cause release of the holding mag-
net may be sufficient to result in failure of the
motor to move the movable member.

An object of my invention is to provide appa-
ratus of the type described and incorporating im-
proved means responsive to the voltage of the
main source for transferring connection of the
apparatus from the main source to the auxiliary
source.

A further object of the invention is to provide
an improved system of the type described which
operates to transfer connection of the lamps o
the auxiliary source on a small reduction in the
voltage of the main source, but which operates
to maintain connection of the motor and the
holding magnet with the main source until there
is a greater reduction in the voltage of the main
source.

Another object of the invention is to provide
an improved system of the type described which
operates to transfer connection of the motor and
holding magnet from the main sourece to the aux-
iliary source on a reduction in the voltage of the
main source to one value if the movable member
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is in its vertical position, and on a reduction In
the voltage of the main source to a value higher
than this one value if the movable member is in
its horizontal position.

A further object of the invention is to provide
improved apparatus of the type described which
is arranged so that on release of the power-trans-
fer or power-off relay controlling the supply of
energy to the motor of the signaling apparatus,
this relay will remain released until the movable
member is in its vertical position to thereby pre-
vent fluctuations in the voltage of the main
source from affecting this relay after its release.

Other objects of the invention and features of
novelty will be apparent from the following de-
scription taken in connection with the accom-
panying drawing.

I shall describe two forms of apparatus em-
bodying my invention and shall then point out
the novel features thereof in claims. -

In practicing my invention I employ one power-
transfer relay to transfer connection of the lamps
from the main source to the auxiliary source,
and a second power-transfer relay to transfer
connection of the motor and the holding winding
from the main source to the auxiliary source.
The second relay is designed so that it does not
transfer the connections controlled thereby until
the voltage of the main source falls to a much
lower value than is effective to cause the first
relay to transfer the connections controlled
thereby, while the circuit of the second relay is
controlled by the movable member in such a
manner that this relay releases at a higher volt-
age when the movable member is in its horizontal
position than when this member is in its vertical
position. In addition, the circuit of the second
relay is arranged so that this relay can be ener-
gized only with current supplied from the main
source, and when the relay is released, only if
the movable member is in its vertical position.

In the drawing, Fig. 1 is a diagram of a high-
way crossing gate control system embodying my
invention, and

Fig. 2 is a diagram of a stretch of track
equipped with semaphore signals and also em-
bodying my invention.

Similar reference characters refer to similar
parts in each of the two views.

Referring to Fig. 1 of the drawing, there is
shown therein a stretch of rallway track which is
intersected at grade by a highway H, while a
crossing gate is located at this intersection.
Traffic normally moves in the direction indi-~
cated by the arrow, that is, from left to right
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in the track stretch, while the track rails | and
2 of the track stretch are divided by insulated
joints 3 into a control section for controlling the
crossing gate. A track battery is connected
across the section rails at the exit end of the
section, while a track relay TR has its winding
connected across the section rails at the en-
trance end of the section.

The relay TR controls relays TP and S which
co-operate in a manner well known in the art
to control the circuit of the holding magnet M
and of the motor for operating the crossing gate,
In addition, the relay TR controls the circuit of
a bell CB and of warning lights L associated with
the crossing gate.

The power for operating the crossing gate mo-
tor, the holding magnet, and the warning lights
and bell is normally supplied from a main source
of current, such as a commercial source of al-
ternating current.
over a transmission line, not shown, the ter-
minals of this source being designated BX and
CX.

An auxiliary local source of energy in the form
of a battery 30 is provided, while a first power-
off or power-transfer relay APO governs trans-
fer of the circuits of the warning lamps from the
main to the auxiliary source of energy, and a
second power-off or power-transfer relay BPO
governs transfer of the connections of the mo-
tor, the holding magnet and the crossing bell
from the main to the auxiliary source of energy.
The designations power-off and power-transfer
for these relays are interchangeable, as used
herein,

The construction and operation of the cross-
ing gate itself is not a part of this invention and
any appropriate form of device may be employed
for this purpose. The mechanism of the crossing
gate may be similar to that shown in Letters Pat-
ent of the United States No. 1,138,087 granted to
John P. Coleman on May 4, 1915, for Railway
signals, the gate arm being an extended form of
the semaphore of the patent. This arm has asso-
ciated therewith contacts 8 and 9 which are gov-
erned in accordance with the position of the arm.
The contact 8 is closed only when the gate arm
is in its vertical position, as shown, while contact
9 is closed in all positions of the gate arm except
its vertical position. :

The equipment is shown in the condition which
it assumes when the track strength is vacant,
the crossing gate arm is in its vertical or 90°
position, and the voltage of the main source of
power is at its normal value.

At this time, energy from the commercial
source is supplied through transformer AT to the
power-off relay APO and its contacts 10 and {1
are picked up so that it is now possible to con-
nect the circuits of the lamps L to the trans-
former AT.

As the gate arm is in its 90° or vertical posi-
tion, contact 8 is close.: and energy from the
commercial source is sipplied through trans-
former BT and rectifier R to the power-off re-
lay BPO. The circuit for supplying energy to the
relay BPO is traced from the positive output
terminal of the rectifier through contact 8 and
winding of relay BPO to the negative output ter-
minal of the rectifier R. The energy supplied to
relay BPO keeps the contacts of this relay picked
up so its contact {4 establishes connection from
the positive output terminal of the rectifier R

- to supply wire 15, while contact 12 of relay BPO
establishes connection from the negative output
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terminal of the rectifier R to the common ter-
minal C. -

As the track circuit is vacant, the track relay
TR is picked up so that its contacts 17 and 18
interrupt the circuit of the lamps L, while its
contact 19 interrupts the circuit of the bell CB,
and its contact 20 interrupts the circuit of relay
S and establishes the circuit of relay TP. Ac-
cordingly, contact 22 of relay TP is picked up and
establishes connection from wire (5 to one ter-
minal of the winding of the nolding magnet M,
the other terminal of which is connected to ter-
minal C so that this winding is energized and the
magnet serves to hold the gate arm in its vertical
Position. Contact 22 of relay TP also establishes
connection from wire 15 to one terminal of the
motor of the crossing gate, but at this time the
circuit of the motor is interrupted by contact 9
so the motor is not energized.

When a train moving in the normal direction
of traffic enters the control section, track relay
TR releases so its contacts 1T and 18 establish
the circuits of the lamps L and these lamps are
lighted by energy supplied from transformer AT.
In addition, on release of relay TR, its contact
19 establishes the circuit of the hell CB and this
bell operates to warn users of the highway of the
approach of a train and of lowering of the cross-
ing gate. . ’

On release of relay TR, its contact 20 in-
terrupts the circuit of the slow releasing relay TP
and establishes a momentary circuit including
front contact 23 of relay TP for supplying energy
to the slow releasing relay S so the contact 24
of relay S is picked up and establishes connec-
tion from wire 15 to the holding magnet M to
maintain this magnet energized after release of
relay TP.

After a short t'me interval, the relay TP re-
leases and its contact 23 interrupts the supply
of energy to relay S and establishes a snubbing
circuit for this relay to delay its-release. After
a short period, the relay S releases and its con-
tact 24 interrupts the circuit of the holding mag-
net M so this magnet releases the gate arm which
thereupon is moved by gravity to its horizontal
or 0° position.

On this movement of the gate arm, ccntact 9
is closed, but the circuit of the motor is still in-
terrupted as contact 24 of relay S and contact
22 of relay TP are both released. In addition, on
movement of the gate arm, contact 8 is opened,
but energy continues to be supplied to power-
off relay BPO over the circuit which is traced from
the positive output terminal of the rectifier,
through front contact (4 of relay BPO, resistor
25, and winding of relay BPO to the negative out-
put terminal of the rectifier. The resistor 25 re-
duces energization of the relay BPO somewhat,
but, as the voltage of the power source is assumed
to be substantially at its normal value, the energy
supplied through the resistor 25 is effective to
maintain the contacts of the relay BPO picked up.

When the train advances far enough to clear
the intersection and vacate the control section,
track relay TR picks up and its contacts 17 and
{8 interrupt the circuit of the lamps L, while con-
tact 19 interrupts the circuit of the bell CB. In
addition, contact 20 establishes the circuit of relay
TP and its contact 22 picks up and establishes the
circuit of the holding magnet M and of the motor
for the crossing gate. The circuit for the motor
is traced from the positive output terminal of the
rectifier R through front contact (4 of relay BPO,
wire 15, front contact 22 of relay TP, motor ar-
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mature 27, motor field winding 28, and contact
9 to terminal C which is connected through front
contact 12 of relay BPO to the negative output
terminal of the rectifier R.

The energy supplied to the motor causes the
motor to move the gate arm to its vertical or 90°
position, and when the arm reaches this position,
contact 9 interrupts the circuit of the motor,
while the magnet M serves to hold the gate arm
in this position. In addition, when the gate arm
is in its vertical position, contact 8 is closed and
establishes the circuit controlled thereby for sup-
plying energy to the relay BPO.

The first power-off relay APO is selected and
proportioned so that its contacts are held picked
up as long as the voltage of the main source ex-
ceeds a predetermined level, such for example as
70 per cent of the normal voltage of this source.
If the voltage of the main source falls below this
level, the contacts 10 and {f of the relay APO
will release and transfer the circuits of the lamps
L from the transformer AT to the auxiliary source
comprising the battery 30.

The battery 30 supplies the lamps with energy
of a voltage high enough to insure that the lamps
give a satisfactory indication, but of lower volt-
age than that supplied to the lamps from the
main source when the voltage of the main source
is at its normal level.

The holding magnet M is proportioned sc that
it will maintain the gate arm in its vertical posi-
tion until the voltage of the energy supplied
thereto falls to a relatively low level, such for
example as below 40 per cent of that supplied
from the main source when the voltage of the
main source is at its normal level. Accordingly,
the second power-off relay BPO is selected and
proportioned so that when contact 8 is closed
and energy of the full voltage supplied from the
rectifier R is supplied to the relay BPO, the con-
tacts of this relay remain picked up until the
voltage of the main source falls below 40 per cent
of its normal value in the example chosen. If
the voltage of the main source drops below this
level at a time when the gate arm is in its vertical
position, the relay BPO will release and transfer
connection of the holding magnet M, the relay
TP, and the motor cf the crossing gate from the
main to the auxiliary source of power.

This arrangement insures that the supply of
energy from the main source to the holding mag-
net will be maintained unless there is either a
complete failure or an exceptionally large reduc-
tion in the voltage of this source. It is desirable
to avoid transferring the holding magnet M from

the main to the auxiliary source if possible since -

during movement of the contacts of the power-off
relay BPO from their picked-up to their released
positions the supply of energy to the holding
magnet M is interrupted and the crossing gate
arm may be released and start to drop.

As this system operates to maintain the supply
of energy from the main source to the holding
magnet unless the voltage of the main source
falls to a value too low to effectively energize
the holding magnet, it reduces to a minimum
the possibility of momentary interruption of the
circuit of the holding magnet and resultant acci-
dental release of the crossing gate arm.

The motor for operating the crossing gate arm

takes considerable energy, and to insure satis- 7

factory operation of this motor, the voltage ap-
plied thereto must be higher than is required to
effectively energize the holding magnet, but it
need not be so high as is required to cause the
lamps to provide satisfactory indications. The

Wt “
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motor will operate to move the crossing gate arm

- from its horizontal te its vertical position as long
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as the voltage applied thereto does not fall below
a value such, for example, as 60 per cent of that
which is normally supplied from the main source,
and the relay BPO is arranged to transfer the
motor from the main to the auxiliary source if
the voltage of the main source becomes less than
60 per cent of the normal value at a time when
the crossing gate arm is in its horizontal position.

In this position of the crossing gate arm, con-
tact 8 is open so the relay BPO is energized from
the main source through the resistor 25. For
a particular rectifier and mechanism the resistor
may be adjusted so that it reduces the energy
supplied to the relay to such an extent that the
relay contacts will release if the voltage of the
main source falls below 60 per cent of its normal
value. As pointed out above, when contact 8. is
closed and the full voltage supplied through rec-
tifier R is supplied to the relay BPO, instead of
being reduced by resistor 25, the contacts of
relay BPO do not release until the voltage of the
main source decreases to 40 per cent of its nor-
mal value.

Accordingly, if while the crossing gate arm is
in its lower position the voltage of the main
source falls below 60 per cent of its normal value,
the contacts of relay BPO will release and trans-
fer connection of the crossing gate motor and
the associated apparatus from the transformer
BT to the battery 30. The battery 30 supplies
energy of a voltage high enough to insure that

. the motor will move the crossing gate arm to its
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vertical position.

When the relay BPO releases, its contact (4
interrupts the connection from the positive out-
put terminal of the rectifier through resistance
25 to one terminal of the winding of relay BPO,
and energy will not thereafter be supplied from
the rectifier to the relay BPO until the crossing
gate arm is returned to its vertical position so
that contact 8 is closed to establish connection
from the positive output terminal of the rectifier
to this same terminal of the winding of the relay
BPO.

In addition, when the relay BPO releases, its
contact 12 transfers connection of the common
terminal C from the negative output terminal
of the rectifier to the negative terminal of the
battery. At this time there is no connection
from the negative terminal of the battery to the
negative output terminal of the rectifier, nor to
3 terminal of the winding of relay BPO, so there
is no possibility that energy from the battery
will be supplied to the relay BPO to pick up the
contacts of this relay and thereby interrupt the
supply of energy from the battery.

‘When the control section is vacated, the track
relay TR picks up and establishes the circuit of
relay TP so that its contact 22 picks up and
energy is supplied from the battery 30 to the
crossing gate motor and to the holding mag-
net M.

When the crossing gate arm reaches its vertieal
position, contact 9 interrupts the circuit of the
motor, while contact 8 establishes the circuit
for connecting the relay BPO directly across the
rectifier R so the relay is supplied with energy
of the full value from the main source through
the transformer BT. If the voltage of the main
source is at or near its normal value, the energy
supplied to the relay BPO will be effective to pick
up the relay contacts and thus transfer the cir-
cuits of the crossing gate motor and associated
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apparatus back to the main source of supply.
However, if at the time the crossing gate arm
reaches its vertical position and contact 8 is
closed, the voltage of the main source is still
substantially below its normal value, the current
supplied to the relay BPO will not be effective
to pick up this relay and its contacts will remain
released and will maintain the circuit of the
battery until the voltage of the main source is
restored to a sufficiently high level.

As the contacts of the relay BPO when once
released remain released until the crossing gate
arm reaches its vertical position, there is no pOs-
sibility that voltage fluctuations resulting from
the relatively heavy current required to operate
the crossing gate motor will produce undesired
pickup and release of the contacts of the relay
BPO or of the relay APO.

This system is adapted for use with semaphore

signals and Fig. 2 is a diagram showing this ap-
plication of the invention. The system shown in
Fig. 2 is similar to that shown in Fig, 1, but dif-
fers therefrom in that the track relay is of the
polarized type and controls the ecircuit of the
signal motor and holding magnets directly, with-
out the intervention of repeater apparatus.
Referring to Fig. 2 of the drawing, there is
shown therein a stretch of railway track having
track rails { and 2 over which traffic normally

moves in the direction indicated by the arrow, :

that is, from left to right. The rails of the track
stretch are divided by insulated joints 3 into the
customary successive track sections for signal-
ing purposes. One such section, designated 2T,

and portions of the adjoining sections IT and

3T are shown in the drawing.

Each section has at the entrance end thereof a
semaphore signal for governing movement of
traffic in the track stretch. Each such signal
may be of any well-known construction, as for
example, that shown in the above-identified pat-
ent to John P. Coleman. Each signal has a
semaphore arm which is biased by gravity to a
horizontal or stop position, and is movable there-
from by the motor incorporated in the signal to
a 45° or caut.on position, and to a 90° or clear
position, while suitable holding magnets MA and
MB are incorporated in each signal to main-
tain the semaphore arm in its 45° or 90° position.

Each semaphore arm is provided with roundels :

or lenses of different colors which are positioned
in front of the lamp L in different positions of
the semaphore arm. These include a red, a yel-
low and a green roundel through which light is
projected in the stop, caution and clear positions
of the semaphore arm.

Each semaphore arm has associated therewith
a contact 8 which is closed only when the sema-
phore arm is in its vertical position, while each
semaphore arm also has associated therewith
contacts 41 and 42 which control the polarity of
the energy supplied to the track rails of the
adjacent track section in the rear. T e contacts
41 and 42 are controlled in such a manner as to
cause energy of reverse polarity to oe supplied
to the section rails when the associated signal
displays its stop indication, and to cause energy
of normal polarity to be supplied to the section
rails when the associated signal displays its cau-
tion or its clear indication.

Each semaphore arm also has associated there-
with a contact 9 for controlling the circuit of
the motor for operating the signal. The contact
9 is controlled so as to engage a contact 45 when
the semaphore arm is between its 0° and 44° posi-
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tions, and to engage a contact 46 when the sema-
phore arm is between its 40° and 89° positions.

The equipment is shown in the condition which
it assumes when the track stretch is vacant and
the voltage of the main source is substantially
at its normal value. At this time, contacts 41
and 42 associated with signal 3S cause energy of
normal polarity to be supplied to the rails of
section 2T and the neutral contact 43 of relay
2TR is picked up, while the polar contact 44 of
the relay occupies its left-hand or normal posi-
tion so that energy is supplied to magnets MA
and MB fo cause the semaphore arm of signal 28
to be held in its vertical or clear position, while
contact 9 interrupts the circuit of the signal mo-
tor. As the semaphore arm is in its vertical
position, contact 8 is closed and the second
power-off relay BPO is connected directly across
the output terminals of the rectifier R, and as
the voltage of the main source is assumed to be
substantially at its normal value, the contacts
of relay BPO are picked up and connect the
magnets MA and MB to the output terminals of
the rectifier R and thus to the main source of
power. Likewise, the first power-off relay APO
is picked up and connects the lamp L to the
transformer AT and thus to the main source of
power.

When a train fraveling in the normal direc-
tion of traffic enters section 2T, the neutral con-
tact 43 of relay 2TR releases and cuts off the
supply of energy to the magnets MA and MB
so the semaphore arm of this signal drops to its
horizontal or stop position, while contact 8 is
opened, but relay BPO is maintained picked up
by energy supplied through the resistor 25.

When the train advances into section 3T,
signal 38 is caused to display its stop indication
and contacts 4{ and 42 cause energy of reverse
polarity to be supplied to the rails of section 2T.
‘When the train vacates section 27T, the energy of
reverse polarity feeds to the track relay 2TR and
the neutral contact 43 of this relay picks up
while the polar contact 44 of the relay is moved
to its right-hand or reverse position.

As a result of picking up of the neutral con-
tact 43 of relay 2TR, energy is supplied through
contacts 9 and 45 to the motor of signal 2S to
cause it to move it the semaphore arm to its 45°
or caution position so that contact 9 is moved
cut of engagement with contact 45 and thus in-
terrupts the supply of energy to the motor, while
energy is also supplied to the holding magnet
MA of the signal to maintain the semaphore
arm in the caution position.

When the train vacates section 3T, the signal
3S displays its caution indication, while contacts
41 and 42 cause energy of normal polarity to be
supglied to the rails of section 2T and the polar
contact 44 of relay 2TR is shifted to its left-
hand or normal position and neutral contact 43
of the relay is picked up so energy is supplied
through contacts 9 and 46 to the motor of the
signal to cause it to move the semaphore arm
to its vertical or clear position so that contact
9 is moved out of engagement with contact 46
and thus interrupts the supply of energy to the
motor, while energy it also supplied to a hold-
ing magnet MB to maintain the signal arm in
its vertical position.

As long as the voltage of the main source of
power exceeds 70 per cent of its normal value,
the first power-off relay APO remains picked
up and connects the lamp L to the transformer
AT and thus to the main source of power. How-

-
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ever, if the voltage of the main source falls below
70 per cent of normal, the contacts 10 and {1
of relay APO release and connect the lamp L to
the battery 30 to insure that the lamp will give
a satisfactory indication.

Ii, while the semaphore arm of the signal is
in its vertical or clear position, at which time
the contact 8 is closed, the voltage of the main
sourck falls below 40 per cent of its normal value,
the relay BPO will release and transfer connec-
tion of the signal mechanism from the main
source of power to the auxiliary source, that is,
the battery 30.

If, while the semaphore arm of the signal is
in any position except its vertical position, at
which time contact 8 is open, the voltage of the
main source falls below 60 per cent of its normal
value, the energy supplied through resistor 295
to the relay BPO will be ineffective to maintain
the contacts of the relay picked up, and they
will release and transfer connection of the signal
mechanism to the battery 38. As pointed out
above in connection with the system shown in
Fig. 1, when the relay BPO is released, there is
no connection from the negative terminal of the
battery to the negative output terminal of the
rectifier R and energy cannot be supplied from
the battery to the relay BPO. Accordingly, after
release of the relay BPO, this relay is certain to
remain released until the semaphore arm is re-
turned to its vertical position so that contact 8
establishes the circuit to supply energy from the
rectifier R to the relay BPO, -

Although I have herein shown and described
only two forms of apparatus embodying my in-
vention, it is understood that various changes
and modifications may be made therein within
the scope of the appended claims without de-
parting from the spirit and scope of my inven-
tion.

Having thus described my invention, what I
claim is:

1. In power supply means for apparatus of a
type having a member biased to a first position
and having a lamp associated therewith, an
electric motor for moving said member from its
first to a second position, and a magnet effective
when energized to hold said member in said
szcond position, in combination, a main source
of power, an auxiliary source of power, a first
pewer-transfer relay energized from said main
source and being effective to connect said lamp

to said main or said auxiliary source according as

the voltage of said main source exceeds or falls
below a relatively high value, 4 second power-
transfer relay effective according as it is picked
up or released to connect said motor and said
magnet to said main or said auxiliary source
respectively, a circuit complete only when said
member is in its second position for supplying
from said main source to said second power-
transfer relay energy effective to maintain said
relay pic.ed up as long as the voltage of said
main sot 'ce exceeds a predetermined relatively
low value, and a circuit for supplying from said
rrain source to said second power-transfer relay
rnergy effective to maintain said relay picked up
as long as the voltage of the main source ex-
ceeds a predetermined intermediate value.

2. In power supply means for apparatus of a
type having a member biased to a first position
and having a lamp associated therewith, an elec-
tric motor for moving said member from its first
to a second position, and a magnet effective when
energized to hold said member in said second

10

15

20

25

30

35

40

50

55

60

65

75

Search Room

5

position, in combination, a main source of power,
an auxiliary source of power, a first power-trans-
fer relay energized from said main source and
effective to connect said lamp to said main or
said auxiliary source according as the voltage
of said main source exceeds or falls below a
relatively high value respectively, a second pow-
er-transfer relay effective according as it is
picked up or released to connect said motor and
sald magnet to said main or said auxiliary
source, a circuit including a contact closed only
when said member is in its second position for
supplying from said main source to said second
power-transfer relay energy effective to main-
tain said relay picked up as long as the voltage
of said main source exceeds a predetermined
relatively low value, and a circuit including a
front contact of said second power-transfer re-
lay for supplying from said main source to said
second power-transfer relay energy effective to
maintain said relay picked up as long as the volt-
age of the main source exceeds a predetermined
intermediate value.

3. In apparatus of the class described, in com-
bination, a member biased to a first position, an
rlectric motor for moving said member from said
first position to a second position, a magnet ef-
fective when energized to maintain said member
in said second position, a main and an auxiliary
source of power, a power-transfer relay effective
according as it is picked up or released to con-
nect said motor and said magnet to said main or
sald auxiliary source respectively, a cireuit in-
cluding a contact closed only when said member
is in said second position for supplying from
¢aid main source to said power-transfer relay
energy effective to maintain said relay picked up
as long as the voltage of said main source ex-
ceeds a predetermined relatively low value, and
a circuit for supplying from said main source to
said power-transfer relay energy effective to
maintain said relay picked up as long as the
voltage of said main source exceeds a value sub-
stantially greater than said low value.

4. In apparatus of the class described, in com-
vination, a member biased to a first position, an
2lectric motor for moving said member to g sec-
ond position, a magnet effective when energized
to maintain said member in said second position,
a supply circuit over which energy may be sup-
plied to said motor and to said magnet, a recti-
fler having its input terminals connected to g
source of alternating current, a battery, a power-
transfer relay effective according as it is picked
up or released to connect said supply circuit to
the output terminals of said rectifier or to said
hattery, a circuit including a contact closed only
wvhen said member is in its second position for
supplying from said source of alternating current
to said power-transfer relay energy effective to
maintain said relay picked up as long as the volt-
age of said source exceeds a predetermined rela-
sively low value, and a circuit for supplying from
said source of alternating current to said power-
.ransfer relay energy effective to maintain said
telay picked up as long as the voltage of said
source exceeds a value substantially higher than
said low value.

5. In apparatus of the class described, in com-
hination, a member biased to a first position, an
electric motor for moving said member to g
second position, a magnet effective when ener-
gized to maintain said member in said second
position, a supply cireuit over which energy may
be supplied to said motor and to said magnet,
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a rectifier having its input terminals connected
to a source of alternating current, a battery, a
power-transfer relay effective according as it is
picked up or released to connect said supply cir-
cuit to the output terminals of said rectifier or
to said battery, a first circuit including a contact
vlosed when and only when said member is in its
second position for supplying energy from said
source of alternating current to said power-trans-
fer relay, and a second circuit including a front
contact of said power-transfer relay for also sup-
plying energy from said source of alternating
current to said power-transfer relay, the energy
supplied over said first circuit being effective to
maintain said power-transfer relay picked up as
long as the voltage of said source exceeds a pre-
determined relatively low value, the energy sup-
plied over said second circuit being effective to
maintain said power-transfer relay picked up as
long as the voltage of said source exceeds a value
substantially greater than said low value.

6. In apparatus of the class described, in com-
bination, a movable member biased to a first
position, first electrically operated means for
moving said member from said first position to a
gecond position in which said first means becomes
automatically deenergized, other electrically op-
erated means effective when energized for main-
taining said member in said second position, the
clectrical load due to said first means being sub-
stantially greater than that due to said other
mneans, means for deenergizing said other means
to release said member to said first position, a
main and an auxiliary source of current, a power-
transfer relay effective according as it is picked
up or released for connecting said first means and
said other means with said main or said auxiliary
source respectively, a first circuit including a con-
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tact closed only when said member is in said sec-
ond position for supplying sufficient, current from
said main source to maintain said relay picked
up provided the voltage of said main source ex-
ceeds a predetermined relatively low value, and
a second circuit for supplying current from said
main source to maintain said relay picked up pro-
vided the voitage of said main source exceeds a
value substantially greater than said low value,
whereby said relay will transfer the load to said
auxiliary source at a higher voltage of the main
source when said member is in said first posi-
tion than when the member is in said second
nosition.

7. In apparatus of the class described, in com-
bination, a movable member biased to a first
position, an electrically operated device for mov-
ing said member from said first to a second posi-
tion in which said device becomes automatically
deenergized, a normally energized holding device
ior retaining said member in said second posi-
tion, means for deenergizing said holding device
to release said member to said first position, g
main and an auxiliary source of current, a power-
transfer relay energized from said main source
and effective according as it is picked up or re-
leased for connecting said electrically operated
device with said main or said auxiliary source re-
spectively, and means controlled by said movable
member for altering the release value of said re-
lay in such manner that the relay will release
when the voltage of said main source decreases
to a given value at a time when said movable
member occupies said second position but said
relay will release at a value substantially higher
than said given value at a time when said mem-
ber occupies said first position.
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