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The present invention relates in general to 
driving mechanisms for use in operating speed in 
dicating distance measuring and similar devices 
located on a vehicle; and the objects of the in 
vention are, first, to provide a mechanism of this 
character which requires no mechanical connec 
tion between it, and the moving part of the vehi 
cle from which the mechanism is controlled or 
driven; second, to provide a mechanism of this 
character which is self detecting, that is to say, 
it controls equipment for Supervising the Opera 
tion of the mechanism; third, to provide a mech 
anism of this character which is simple, inex 
pensive and therefore not likely to get out of 
order or give trouble. - • 
These objects are attained by the mechanism 

and circuits, illustrated in the accompanying 
drawing, which diagrammatically illustrates, the 
invention applied to a locomotive. . . . 
The power for operating the mechanism to be 

driven is supplied by a motor M. In the present 
illustration this motor consists of a two pole field 
having windings 4 and 5, and of an armature 6, 
polarized by a permanent magnet P. The arma 
ture 6 is caused to rotate by alternately ener 
gizing the windings 4 and 5. For this purpose a 
stationary commutator having two segments... O 
and if are mounted so that they surround an 
axle of the locomotive, and on this axle is mount 
ed a brush 9, which rotates over the surface of 
the segments. The brush 9 is constantly supplied 
with positive current from a locomotive head 
light generator HG, and the conductor 2 extend 
ing therefrom. - 
In order to detect any failure of the function 

ing of the device a pair of relays 8 and 3 and 
the commutator and brush arrangement asso 
ciated with the motor Mare provided. The com 
mutator aSSociated with the motor M is similar 
to the one surrounding the locomotive axle, and 

The brUS 
T, is secured to the shaft of the armature 6 and 
is in Substantially continuous engagement with 
One or the other of the segments 2 and 4. A 
conductor 6 and a collector brush associated 
with the hub of the brush 7 continually supply 
this brush with negative current from the neg 
ative terminal of the headlight generator. The 
relay 8 has one terminal of its winding con 
nected to the commutator segment f8 via a con 
ductor 3; while the other terminal of its wind 
ing is connected to the corresponding segment 
4 of the commutator associated with the mo 
tor M. Likewise the relay 3 has the terminals 
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of its winding connected with the commutator 
Segments and f2, respectively. 
The normally energized relay 5 represents a 

detector relay which, it is assumed, only drops 
its armature upon failure of the driving mecha 
nism. The relay 5, it will be understood, When 
energized, prevents alarm ortrain stopping mech 
anism from operating. For the purpose of ill 
lustration it is shown arranged, when deener 
gized, to open the circuit of an electropneu 
natic valve to operate a whistle and initiate an 
automatic brake application, as is common prac 
tice in many train control systems. This relay 
is so designed that it requires the energization of 
both windings to enable it to pick up its arma 
ture, but once energized either winding is sufi 
cient to hold the armature in its energized po 
sition. The relay 5 has one terminal of each of 
its windings connected to the respective commu 
tator segments. 2 and 4, and has the other 
terminals of its windings connected to the re 
spective segments f and 10 of the commutator 
asSociated with the axle of the locomotive. It 
will be seen therefore, that the windings of the 
relay 5 are in multiple with the windings of re 
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lays 3 and 8 respectively. The armatures and 
associated contacts of the relays 8 and 3 are 
effective, when closed to close circuits through 
the windings of relay f5 which exclude the seg 
ments 2 and 4 and the associated wiper T. 

It is believed that the invention can be best 
explained by describing the operations and func 
tions as they take place. For this purpose it will 
be assumed that the apparatus is all in the con 
dition shown, and that the locomotive is traveling 
in a direction which causes a clock-wise rotation 
of the locomotive axle indicated in the drawing. 
With the circuits and apparatus as shown, a cir 
cuit for holding...the relay 5 operated may be 
traced from the positive terminal of the head 
light generator HG, through conductor 2, brush 
9, Segment fo, conductor 3, through the lower 
winding of relay 5, and through the contact and 
armature of the relay 8 to the conductor leading 
to the negative terminal of the headlight gen 
erator. The relay 8 is held up over a circuit in 
multiple with the lower winding of relay 5 ex 
tending from a branch of the conductor 3 through 
the Winding of relay 8, the contact and armature 
of the relay 8 and the conductor extending to the 
negative terminal of HG. The lower field wind 
ing 5 of the motor M is also energized at this 
time, from the positive potential on conductor 3 
and negative potential direct from HG, making 
the lower field pole 5 of strong south polarity, 
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2 
and therefore causing the polarized armature 6, 
of north polarity, due to the presence of the per 
manent magnet P, to remain in the position 
ShOWn. The circuits for the winding of relay 
3, the upper Winding of 5 and upper field coil 

4 are all open at this time, because of the position 
of the brush 9. The other terminals of these 
windings, it should however be noted, are con 
nected With the negative terminal of the head 
light generator; the One terminal of Winding 5 
and of 3 being connected via segment 2, brush 
7, and conductor 6; and the field coil winding 4 
being connected direct to the headlight generator. 
As the vehicle progresses, the wiper 9 rotates 

about the segment 0 in the direction indicated 
by the arrow, and momentarily bridges both the 
segments 0 and fl. For this brief interval, 
therefore, an energizing circuit is also completed 
for the upper field coil 4, relay 3 and the upper 
Winding of relay 5 by positive potential being 
applied to conductor f. Since at this instant 
both of the field coils are energized in a direction 
to cause them both to produce the same polarity, 
no movement of the armature 6 takes place. 
The relay 3, however, operates and at its arma 
ture closes a circuit through the upper winding 
of relay 5, which circuit excludes the segment 
2 and brush T, to prevent it from deenergizing 
when the circuit through its lower winding and 
through the Segment 2 and brush is opened a 
moment later. 
The instant the wiper 9 passes off the segment 

0, the current formerly supplied from the posi 
tive terminal of the generator to the field wind 
ing 5, relay 8 and lower winding of the relay 5, 
is cut off, and the energized field coil 4 becomes 
effective to rotate the armature 6 in the direction 
indicated. The wiper rotating with the arma 
ture 6 immediately opens a point in initially 
traced circuit through the upper winding of the 
relay 5 and stops at the extreme end of the 
segment f4 to again prepare an operating circuit 
for the relay 8. Owing to the Substitute circuit 
traced through the upper winding of relay 5, 
this relay remains operated. 
Nothing further happens now until the brush 

9 again overlaps the two segments. and 0. 
When this occurs a circuit is again completed for 
relay 8, the lower winding of relay 5 via Segment 
4 and brush T to the negative terminal of the 

generator, and through the field winding 5 direct 
to the negative terminal of the generator. The 
relay 8 will therefore pick up its armature and 
complete a substitute circuit for the lower wind 
ing of relay f5 which excludes the segment 14 
and brush 7. As soon as the brush 9 leaves the 
segment if the winding 5 again becomes effective 
to cause rotation of the armature 6 into associ 
ation with it. It will be readily seen therefore 
that as long as all circuits and mechanism are 
in working order these operations will be repeated 
during the movement of the vehicle, and the 
relay 5 will maintain its armature attracted. 

If, however, the armature 6 fails to move as 
the brush 9 leaves one of the segments, 0, for 
example, the brush 9 will first open the circuits 
through the winding of relay 8, the lower wind 
ing of felay 5, and the winding 5. Relay 8 will 
accordingly restore. As Soon as wiper 9 moves 
off of Segment the circuit through the upper 
Winding of relay 5 is opened and relay 8 and 
the lower winding of relay 5 are not energized 
since brush 7 of the motor M. did not move to 
Segment 4 to connect the relay 8 and the lower 

2,008,912 
winding of f 5 to HG. Since both windings are 
open at this time the relay 5 will drop its arma 
ture. 
Should the armature 6 later start responding 

again, for instance when the segment 0 is again 
encountered, the traced circuit for the lower 
winding of 5 will also again be completed when 
the segment 0 is encountered. At the instant 
the brush 9/bridges the segments f0 and , at 
which time circuits are completed by it through 
both windings of relay 5, and this latter relay 
therefore again actuates its armature, Which is 
held operated as before. 
From the foregoing it will be appreciated that 

applicant has succeeded in developing an electri 
cal driving mechanism which is equivalent to a 
mechanical driving mechanism, and which is 
simple, inexpensive and self detecting. 
What is claimed is: 
1. In combination with a vehicle, a motor, a 

commutator having a brush operated by said mo 
tor, a second commutator and brush assembly 
wherein the brush is driven from an axle of the 
vehicle, a signal, means controlled by the second 
commutator and brush assembly for controlling 
the operation of said motor to cause its brush to 
follow the movement of the brush of Said Second 
assembly, and means controlled by said commu 
tator assemblies jointly for operating said signal 
only in case the motor armature and consequently 
its brush fails to follow the movement of the 
brush of said second assembly. 

2. In a signalling System, a two segment dis 
tributor and a cooperating brush therefor, a mo 
tor having but two field windings and having a 
rotary armature, means including the field wind 
ings and armature for Successively rotating the 
armature one half revolution by alternate ener 
gization of the field Windings, a conductor con 
necting one of the terminals of each Winding to 
Said brush, Second and third conductors extend 
ing respectively from the other terminals of said 
windings to the respective segments of said dis 
tributor, a Source of current included in circuit 
with Said first conductor and consecutively in 
cluded also in circuit with Said second, said sec 
ond and third, said third, and with said third and 
Second conductors, respectively, under control of 
said distributor to alternately energize said wind 
ings to rotate said motor armature during rota 
tion of Said distributor, a second two-segment dis 
tributor having a cooperating brush driven by 
said motor armature, operating circuits including 
a pair of relays in circuits including said source 
of current the brushes and the corresponding seg 
ments of Said distributors and being alternately 
closed by the brush of the first distributor while 
Such brush is in engagement with both its dis 
tributor segments, a locking circuit for one said 
relay including the One Segment of the first dis 
tributor and its brush, a locking circuit for the 
other relay of Said pair including the other seg 
ment of Said first distributor and its brush, where 
by each time Such brush leaves one of its seg 
ments it interrupts the locking circuit of one re 
lay of the pair, and a signal operating relay hav 
ing Windings included in said respective locking 
circuits. 

3. In combination, with a vehicle, a motor hav 
ing a single pole armature and a pair of field 
Coils, means including the field coils and the 
arnature whereby the armature is rotated suc 
ceSSively One half a revolution with alternate en 
ergization of Said coils; a signal control relay hav 
ing two Windings, the energization of both of 
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which are required to operate the relay, while the 
energization of One is sufficient to maintain it 
Operated; a pair of other relays, circuits for said 
relays and field coils, a source of current for 
energizing Said field coils and relays, respective 
ly over said circuits; means for sequentially trans 
mitting overlapping operating impulses to the 
coils of Said motor to rotate the armature of said 
motor at a Speed dependent on the speed of the 
vehicle, a circuit switching device driven by said 
motor armature cooperative with said transmit 
ting means to also alternately transmit said over 
lapping impulses to said pair of relays and to the 
respective windings of said control relay over 
their respective circuits so long as the motor 
armature is responding to the impulses trans 
mitted to it, the circuits through both windings 
of said control relay closed by said pair of relays 
While the overlapping of impulses occurs to initial 
ly energize said control relay independently of 
Said motor armature, the maintenance of the 
Operated condition of Said control relay being 
thereafter dependent on the continued rotation 
of Said motor armature responsive to the impulses 
received by it. 

4. In combination with a vehicle, an electric 
motor, field coils and an armature therefor, a 
Source of current, means controlled by the ve 
hicle for connecting said source to said coils of 
the motor, means including the coils and arma 
ture for rotating the armature responsive to the 
connection of the Source to the coils, an indi 
cator, and means including an impulse trans 
mitting device Operated by said motor armature 
for operating said indicator to indicate a failure 
Of the motor Operation. 

5. In combination with a vehicle, a motor in 
cluding a pair of field Windings and an armature, 
means to drive Said armature in a step-by-step 
manner when the windings are alternately ener 
gized, a commutator having a brush operated 
by Said motor; a Second commutator and brush 
assembly wherein the brush is driven from an 
axle of the vehicle, during its movement, a source 
of Current and circuits for said Windings con 
trolled by said last brush to alternately energize 
Said Windings for causing rotation of the motor 
armature; and supervisory means including a 
normally energized relay jointly controlled by 
said commutators and operative consequent to 
the failure of Said notor to step during the con 
tinued movement of the vehicle for giving an 
alarm to the effect of Such failure. 

6. In combination with a rotating element, a 
motor remotely located with respect thereto, a 
Source of power; means including a pair of field 
windings for operating the armature of said 
motor, consequent to the rotation of said ele 
ment, including a commutator and brush ar 
rangement mechanically associated with said ro 
tating element, conductors extending between 
said arrangement and said field Windings and 
said source of current, respectively; said brush 
alternately connecting Said Windings to said 
source over said conductors to rotate the arma 
ture of the motor in a step-by-step manner, a 
pair of relays; means including said source of 

3 
Current, said conductors, and mechanism driven 
by the armature of said motor, for alternately 
operating said relays; a signal control relay; and 
circuits, for maintaining it energized, jointly con 
trolled by the combined action of said pair of 
relays and said mechanism, 

7. In a signalling system, a pair of rotary dis 
tributors remotely disposed from each other; a 
motor having an armature and having two wind 
ings, means including said Windings and said 
armature for rotating said armature one half 
step when the windings are alternately energized 
and through the medium thereof causing the ro 
tation of one of said distributors, a rotatable elle 
ment effective to rotate the other of said pair of 
distributors; a source of current and associated 
circuits controlled by the latter distributor, dur 
ing the rotation of said element, to alternately 
energize the windings of Said motor for the pur 
pose Set forth; whereby said motor armature is 
operated in synchronism with said element, a 
signal control relay; and means, including the 
distributor driven by said motor and a pair of 
auxiliary relays controlled thereby and by the 
specified latter distibutor as well, for operating 
and maintaining operated said signal control relay 
So long as the armature of said motor follows the 
movement of the rotatable element and its associ 
ated distributor. 

8. The combination with a rotating element, a 
commutator and brush arrangement associated 
with said element, a motor having a pair of field 
Windings and an armature, a source of current, 
conductors connecting one terminal of each of the 
windings of said motor with the respective seg 
ments of the commutator of said arrangement 
and the other terminal of Such windings with 
Said Source and with the brush of Said arrange 
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ment whereby rotation of said element effects the 
alternate energization of said windings and the 
consequent rotation of said armature, and means 
including relays jointly controlled by the arma 
ture of Said motor and said commutator and 
brush arrangement for actuating a signal in 
case the motor fails to follow the movement of 
the element. 

9. In combination with a movable object, a 
circuit control device including a pair of ele 
ments and a third element alternately encoun 
tering said pair of elements during the movement 
of Said object, an electromagnetic device having 
a movable armature and a pair of Windings each 
for moving said armature, a Source of current, 
conductors connecting one terminal of each of 
said windings with the respective element of said 
pair and the other terminals of Such Windings 
with said Source and With the third element 
whereby movement of said object effects the 
alternate energization of Said Windings and the 
consequent operations of said armature, and 
means including relays jointly controlled by the 
arnature of Said electromagnetic device and 
said other device for actuating a signal in case 
the armature fails to respond to the movement 
of the third element. 
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