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To all whom it may concermw:

Be it known that I, RoBErT PFEIL, a sub-
ject of the German Empire, and a resident of
Grunewald, Berlin, Germany, have invented
new and useful Improvements in Electric
Signals, and in order that those skilled in the
art may understand, make and use my mven-
tion I give the following specification.

My invention relates to electrically oper-
ated signals of that class which are manually
controlled and are dependent upon the action
of gravity or upon manual operation and
oravity for their return from a set to normal
position (the normal position usually being
at danger); and the object of my invention
is to insure an automatic and positive return
of the signal to danger position independent
of the action of gravity or of the operator,
when conditions in the tracks, switches,
crossings, blocks, relays, &c., are such as to
require that the signal mndicate danger.

Other objects of the invention and the
means and manner by which the same 1s prac-
tically carried out are set forth in the follow-

ing specification:

In electrically operated signals of the
above described character which are brought
to the clear position by the coéperation of a
motor and an electromagnetic coupling de-
vice, or by the operation of a motor only, and
are held in the clear position by the coupling
device or an electrically holding and releasing

device, the return of the signals to the danger

position is effected either by gravity or by
the motor, or both these means are employed
in such manner that the signals are generally
returned to danger position by the force ot
oravity alone, and then held or locked m the
danger position by the motor, the motor be-
ing called upon for the return movement only
where the force of gravity is insufficient.
Where signals of such character are controlled
by different devices (such as switch-points,
block sections, relays, ete.) they have, up to
the present, been so arranged that the force
of gravity for returning the signals has been
set 1in operation by certain changes of condi-
tion in any one of these devices while the mo-
tor in all cases is set in operation only by the
use of a controlling lever (the signal lever)
manually operated. The automatic return
of the signal in consequence of the changed
condition of any devices guarded by the sig-

nal—for example, by reason of the opening
of a switch—always take place therefore only
by means of the effect of gravity, which may
be set in operation by the interruption of a
current to the coupling device. Certainty of
the return movement of the reversal of the
motor can only be hereby obtained by the
operation of the signal lever, that is, only by
the act of the operator. The certainty that
the signal will be actually returned to the

danger position is thus dependent less upon

automatic operation than upon the operator.

The object of the present invention 1s to
render possible the operation of the motor
for the return of the sighal with the auto-
matic release of the signal independent of the
position of the signal lever.

In the following specification and accom-
panying drawings an apparatus embodying
the invention is 1llustrated and described in
connection with circuits for causing the sig-
nal to take the danger position by the inter-
ruption of the current through the coupling
device, but the invention may be employed
in any known circult connections.

In the accompanying drawings, I have illus-
trated diagrammatically a system or appara-
tus embodying the invention, Figure 1 of
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which shows the position of the switches, sig-

nal and motor connections, the signal being

in danger position. Figs. 2, 3, 4, and 5 1llus-
trate the same circuits and connections for
the motor, giving the operation of the signal
from danger to safety position. Fig. 6 1s a
view illustrating the invention as applied to a
plurality of places or devices to be guarded
by the signal. Figs. 7 to 12, mclusive, llus-
trate modifications of the motor controlling
devices in cooperation with the signal levers
of different construction.

In Fig. 1, 1 represents the battery or other
source of current for supplying the circuits in
operating the signal, from one terminal of
which leads a conductor @ to and through a
switch-blade 8, controlling the circuits 17 and
18 leading to field coils 21 and 22 respectively
to the armature 23 of the motor to the other
terminal 3 of the batterv. Another conduc-
tor b leads from a terminal 2 of the battery to
and through a circuit closer 4, magnet 5,
switch-blade 9, which may be moved to either
contact 15 or 16. Contact 16 is connected

directly to the other terminal 3 of the bat-
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tery and contact 15 1s connected with a cir-

~cuit 19 which mncludes an electromagnetic
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65 condition of the Slgnel that is, this switch |

- ger position.
ous switching connections may be used.
“Among othere those 1n which the motor is

~coupling device 27 and 1s also connected to

the other terminal 3 of the battery.

The ordinary signal lever 1s indicated at 7,
and with this is connected switches 8 and 9
by means of a suitable link or tie-rod, as
shown. The armature lever 6 of the magnet

518 shown 1n the dropped position in Fig. 1,

and this position locks the signal lever 7.
The armature lever 6 is connected by any
suitable means, such as a link 6* with a
switeh 10, errenged to move from contact
172 to eontaet 182 and to connect either one
of said contacts according to its position,
with contact 12. Conteets 172 and 182 are
connected to the conductors 17 and 18 which
lead to the motor coils 21 and 22 respectively.

The signal 28 1s connected with the motor
armature 23 by means of a pinion on the ar-
mature shatt and a gear sector 30 in mesh
therewith. Connected to the sector 30 so as
to move therewith is a lever 24, the sector
and lever moving ebout the WOt 242,
connecting rod or link 26 is pwotelly CON-
nected with the end of lever 24 and. carries an
eleetromegnet 27 which forms a coupling de-
The
armature 272 of the magnet 27 is connected
by a rod 27° to the Sw'nel 28. By the ar-
rangement shown and deserlbed When the
electromagnet is energized by the movement
of the signal lever and the motor is cut into
circult, the downward movement of lever 24
will move the signal 28 to the safety or clear
position.

The motor is so constructed that a current
through conductor 17 causes a downward

movement of lever 24, throwing the signal

mto the safety posnzlon and_ a current
through conductor 18 will cause an opposite
movement and return the signal to the dan-
For reversing the motor vari-

Gonneeted with the conductors 17 and 18 by
means of a relay. In the illustration of the
invention here.given the motor is shown with

two field windings 21 and 22, which are con-

nected to one brush of the- a,rmature and so
connected with the motor -switch. 20, which

is moved by the arm 24, to which 1t 1S CON-

nected by a rod 25, that the winding 21 will
be connected to the conductor 17, and..the
winding 22 will be connected to eonduetor
18. The other brush of the motor is con-

nected with one terminal of the source of cur-
In the present instance 1t is connected °

rent.
to ground.

The switch 4 between the termmal 2 of the

source of current and the magnet 5 is intended
to represent broadly the means which controls
magnet 5, which may be any place or series
of plaees or conditions, which determine the
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represents block sections, switech-points,
crossings, etc., the condition or position of
which is to be indicated by the signal.

When the devices represented by Fig. 4 are
in normal or safe condition, switch 4 will be
closed. The magnet 5 then becomes ener-
g1zed, the current flowing from 2 over the
switch 4, magnet 5 to terminal 14, switch-
blade 9 to the other terminal 3 from the
source of current. The energizing of the
magnet 5 pulls the armature lever 6 and re-
leases signal lever 7. By the throwmﬂ‘ over

of the signal lever, smrltehes 8 and 9 are

moved to cont&ets 12 and 15 respectively and
switch 10 1s moved by the movement of the
armature 7 to contact 172,
flows from the terminal 2 through switch 4,
and magnet 5, to conductor 19 throu h the
eleetromagnetle device 27 to the other terml-
nal 3, and the source of current. Magnet 27
thereupon becomes energized and the si ignal

28 18 coupled to the signal operating mech— '
~anism. At the same time the motor circuit,

Al

1s energized the current flowing from the ter-
minal 1 through switchblade 8 to contact 12
switch-blade 10 conductor 17 and threugh
motor switch ‘70 coll 21, armature 23, to the
other terminal 3 of the source of current
The motor 1s thus operated and the arm 24 is

‘moved downward pulling with 1t the signal

28 and moving the same to safety or clear pPo-

sition and at the same time moving the motor

switch 20 to the position shown in Figs. 3 and
When the motor switch 20 has reached
the limit of its movement, as shown in Fig. 4

the circuit through the conductor 17 and
motor coil 21 1s broken as shown in that fig-
ure, and the motor 1s stopped.
of the signal to danger position may now be
elfected b the interruption of the current
through the coupling device (27), as, for ex-
emple by the opening of switch 4 or any of
the devices represented thereby

In devices heretefore known

The return' |

, or the signal |
‘may be returned by the threwmﬂ* back of the
,Slgnal lever.
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the interruption of the current through the

coupling device at the switch 4 or its equiva-

lent efiected only the release of the signal

from its operating mechanism, and ﬂ*remty
was relied upon for the return movement of
the signal. According to the present inven-
tion, however the mterruptlon of t
tdrouﬂ'h the circuit causes a positive return
of the signal by the operation of the motor,
since by the interruption of this current mag-
net 51s deénergized and armature lever b

falls back, carrying with 1t switch 10, moving

the same over to contact 182, and eenneetmn'
the conductor 18 with the souree of current

as shown 1n Fig. 5.
connected Wlth the field coil 22 of the motor

23, causes the motor to be driven in a direc-
t1011 to cause the tie-rod 26 and magnet 27 to

be moved upwardly carrying with it arma-
ture 27% and the rod 27°. The latter being

T'his conductor 18 being 1
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connected to the signal the signal arm 28 1S
brought down into the danger position as
shown. The return of the signal by the mo-

tor may thus be eflected, according to the

present invention not only from a single
place, but from any desired place or places,
and in any desired manner by means which
act upon the magnet 5, as, for instance by
hand switches or automatically acting
switches. The same purpose may be ac-
complished also without magnet 3, by an ar-
rangement of switches 33, 34, and 35 1n the
conductors 17 and 18, as shown in Fig. 6,
which switches are operated either indirectly
as shown at 33 and 34, or directly, as shown
at 35 from the places to be guarded by the
signal. Switches 33 and 34 are operated 1n
the usual manner by magnets 40 and 41
which are energized, when the conditions are
such that the places to be guarded require 2
clear sienal. ‘As shown at 35, the switch 1s
operated directly by the switch-points 42 and
causes the connection of the wire 17 with the
switch 8 only when the switches 33, 54 or
35 are in closed position. When any one of

said switches is opened, the conductor 18 1s-

connected in circuit, causing the return of the
sional to danger. In a similar manner, well
known to those skilled in the art, a signal
may be made to be dependent upon relays
for its action, condition of block sections, etc.
The same signal changes may be made de-
pendent upon relays or switches located 1n
any desired place, for example, 1n the signal
box itself so that the same changes may occur
and made dependent upon any desired ar-
rancement or apparatus. The above de-
seribed arrangement may be employed in any
form of apparatus on all signal circuits even
if these require more
each motor movement. It is furthermore
immaterial whether or not the electromag-
netic coupling device is situated 1n a particu-
lar or special circuit. Also the arrangement
shown may be employed in controlling de-
vices in which the motor runs in the same
direction when the signal is returned to dan-
cer as when the signal 1s moved to safety.
The conductor 18 represents in general that
conductor through which current flows to
move the sional into danger position Irre-
spective of the direction of movement of the

. motor.

The arrangement of switch 10 In connec-
tion with magnet 5 may be advantageously
carried out in the following manner: Should
the power of magnet 5 be insufficient to
cause the movement of switch 10, this switch
may be moved by means of a suitable imodi-
fication of the sienal lever 7 such as 1s illus-
trated in Fig. 7. For this purpose, the Sig-
nal lever is provided with a cam 31 which
pushes over armature leyer 28 1o the pole of
the magnet 5 when the signal lever is thrown
over and thereby pulls over the switch 10

than one conductor for

?

only

3

onto the contact 172 of conductor 17. The
magnet then is required merely to hold
the armature in position. This arrangement,
it is true, has the disadvantage that 10 the
throwing back of the signal lever, the arma-
ture lever 28 which has somewhat fallen
away in the meantime will be moved on to
the pole of the magnet by the cam 27, though
temporarily. This advantage may be
removed by arrangements such as lustrated
in Figs. 8 to 10. Rigid cam 31 1s replaced
by a flexibly mounted cam 23, mounted on
the signal lever, and held in normal position
by means of a spring 29*. In the position
shown in Fig. 8, the armature lever 38 forms
a lock for the signal lever by means of a stop
93 fixed on the latter, the armature lever
being held in this position by means of a
spring or weight 38*. The connection be-
tween the armature lever and the switch 10
is such that the armature lever may have a
slight lost motion, such as, for instance, by a
pin and slot connection 6P. 'This lost mo-
fion is sufficient to release the hand lever 7
from locked position and is indicated by aot-
ted lines in Fig. 8. The winding on the mag-
net is so arranged that the magnet will have
sufficient pull to execute this movement, but
not sufficient to overcome the action of a
spring 34 acting on switch 10, and normally
holding. the same on contact 152, When the
sienal lever is thrown over, cam 29 forces the
armature lever over to the magnet, as indl-
cated in Fig. 9. This arrangement also per-
mits that the armature lever may fall away
from the magnet. When the signal lever 18
thrown back as indicated in Fig. 10, stop 33
moves back the armature slightly, as indi-
cated in that figure, but owing to 1its lost
movement this does not effect the position
of switch 10. Cam 29 thereby clears the
armature lever and the switch remains in

normal position. In Figs. 11 and 12 1sshown

| a modification in which link connections are

‘employed between the switch 10

signal lever, and at the same time renders
them dependent upon a magnet 52. 11,
when magnet 32 is energized, & signal lever
'« moved from the normal position (Fig. 11)
to the clear position (Fig. 12) the link mem-
bers take the position shown in dotted lines
in Fig. 11 whereby switch 10 will be moved
over to contact 17*. Upon interruption .ot
the exciting current of magnet 32, the arma-
ture of magnet 32 falls away either by the
action of a weight or spring and the parts
assume the position shown in Fig. 12, and
the switch 10 is moved to connect the con-
ductor 18 in circuit for the return of the sig-
nal. The pivot point of switch 10 may also

and the
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be directly connected with the terminal 1 of .

the source of current as represented in Kigs.
11 and 12, in which case switch 8 is entirely
dispensed with.

1t is obvious that magnet 32 may be made
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dependent upon devices represented by Fig.
6 1n the same manner as magnet 5 in Kig. 1.
The switch illustrated in Figs. 7, 8 and 11
may also be arranged in any other service
position and may be set by means of a stop
lever, (controlling lever) or by automatically
acting devices and switched into circuit after
the manner shown in Fig. 6.

Having thus described my ivention, the
following is what I claim as new therein and
desire to secure by Letters Patent:

1. I'n an electric sjgnal apparatus, the

combination with a signal, a motor for oper-
~ating the same, and manually

operated
means for controlling the setting of the S10-
nal, of means dependent upon the condition.
to be indicated by the signal for causing the
motor to return.the signal to corresponding
position. '

2. An electric signal apparatus, the com-
bination of a signal, a motor for operating
the same, energizing circuits and connections
for the motor, one of said circuits causing
the motor to set the siocnal, another of said
circults causing the motor to return the S1Q-

nal to normal position, and a switch control-

ling said circuits, said switch automatically
controlled by the conditions to be indicated
by the signal.

3. In an electric signal apparatus, the
combination of a signal, a motor for operat-
ing the signal, a source of current for the mo-
tor, connections from the source of current
to the motor, one of said connections causing
the motor to move the signal to satety posi-
tion, another of said connections causing the
motor to move the signal to danger position,
 switch controlling said connections
and means dependent upon the conditions to
be indicated by the signal for operating said
switch to cause the motor to return the S1g-
nal from safety to danger position.

4. In an electric signal apparatus, the
combination of a signal, a motor for operat-
ing the same circuits and connections for en-
ergizing the motor, one of said circuits caus-
ing the motor to set the signal, another of
said circuits causing the motor to return the
signal to normal position, two switches for
controlling said circuits, manually operated
means for operating one of said switches, and
means automatically operated by changes of
the conditions to be indicated by the sional
for operating the other switch. |

5. In an electric signal apparatus, the
combination of a signal, a motor for operat-

ing the same, circuits and connections for en-

- ergizing the motor, one of said circuits caus-
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ing’ the motor to set the signal, another of
said circuits causing the motor to return the
signal to normal position, a switch depend-
ent upon the conditions to be indicated by
the signal for controlling said circuits, &
manually operated switch for controlling
sald circuits, and a locking device for the
manually operated switch controlled by the
first named switch. | '

6. In an electrical signal apparatus, the
combination of a signal, a motor for operat-
g the signal a circuit for controlling the
operation of the motor, a source of current,
manually operated means for connecting the
motor circuit with the source of current to

- operate the signal, and means responsive to

the condition to be indicated by the signal
and acting on the motor circuit to return the
signal from its set position to normal inde-
pendently of the manually operated means.

7. In an electrical signal apparatus, the
combination of a signal, a motor for operat-
ing the signal, circuits for controlling the mo-
tor to operate the signal in either direction, a
manually operated switch for connecting the
motor circuits with the source of current, an
automatically operated switch for connecting
the motor circuit with the source of current,
and means dependent upon the conditions to
be indicated by the signal for operating the
latter switch independently of the manually
operated switch. '

8. In an electrical signal apparatus, the
combination of a signal, a motor for operat-
ing the signal, and an electro-magnetic coup-
ling device between the motor and the signal,
two energizing circuits for the motor, one of
sald circuits for setting the signal and the

6o
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other of said circuits for returning the signal

to normal position, a circuit for the electro-
magnetic coupling device, manually operated
switches for all of said circuits, an automat-
ically operated switch for the motor circuits,
a locking device controlled by the position of
the automatically operated switch, said lock-
ng device locking the manually operated
switches, and means dependent upon the

conditions to be indicated by the signal for

operating said locking device, and an auto-
matic switch whereby the motor is connect-
ed 1n circuit to return the signal to normal
position independently of the manually op-
erated switch.

ROBERT PFEIL.

Witnesses: |
HeNrY Hasprr,
WorpeEMar Hauepr.,
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