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My invention relates to a motor driving device
for controllers of electric power vehicles in multi-
ple unit trains, for vehicle doors or similar appa-
ratus to be adjusted at different points of a circu-
lar, rectilinear or other path of motion, in which
apparatus a piston serving to drive this appara-

. tus is moved by a pressure liquid and can be con-
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nected, by means of distributing members, at both
sides to a charge-reservoir or a discharge reser-
voir respectively.

According to my invention this driving and
controlling device is simplified in its construction
and improved in its mode of operation by that
an electromagnet effects the stopping of the driv-
ing piston and of the apparatus to be adjusted
in the desired position without the aid of a special
valve inserted otherwise in the circuit of the
liquid. For this purpose, according to my in-
vention, this electromagnet which is excited after
the starting of the apparatus to be adjusted, ef-
fects at the desired instant through the instru-
mentality of the engagement of a detent in a
grooved disc the stopping of the driving piston
and thereby also the arresting of the pressure
liquid. There is thus effected with simple means
a sudden shifting of the apparatus to be adjusted
from one position to another and an accurate ar-
rest of the driving piston at the desired point of
the path of motion. The excitation of this elec-
tromagnet takes place after the starting of the
apparatus to be adjusted preferably at the in-
stant at which the detent resting on the periphery
of the grooved disc sets about to enter into the
groove which corresponds with the desired posi-

5 tion and the electromagnet remains excited un-

til the driving piston is started again, before
which start it is switched off for an instant.

The drawing shows in Fig. 1 by way of example
one embodiment of my invention as applied to a
driving device to adjust a controller for an elec-
tric power car. Figs. 2 and 3 show the rotating
contact drum of the arrangement of Fig. 1 in two
positions - differing from the position shown in
Fig. 1.

The driving device comprises a driving liquid,
for example, oil and a charge reservoir 2 contain-
ing compressed gas, for example, compressed air,
a discharge reservoir 4 which is open to the at-
mosphere and a hydraulic rotary piston motor,
which consists of ann annular cylinder 3a and an
oscillating blade-like piston 3. The two spatially
variable compartments 3a’ and 3a’’, which are
formed in the cylinder 3a by means of the blade-
piston 3, can be placed in communication alter-
nately with the charge reservoir 2 or the dis-
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charge reservoir 4 by means of a distributing cock
5, which is adjusted by means of an €lectromag-
net 5k in opposition to the action of a spring 5r.
When the electromagnet 5k is not excited, the
spring 5r holds the cock 5 in the position repre-
sented in full lines in the drawing, in which the
cylinder compartment 3a’ is connected with the
pressure reservoir 2 through the ducts 6, T and
the port 5’ in the cock, while the cylinder com-
partment 3a’’ is connected to the discharge reser- 19
voir 4 by way of the ducts 8, 8 and the ,ort 5’

in the cock. When the electromagnet bk is ex-
cited, it rotates the cock 5 into the position indi-
cated in dotted lines in the drawing, in which
the cylinder compartment 3a’ is connected with-15
the discharge reservoir 4 and the cylinder com-
partment 3a’’ with the charge reservoir 2. By
turning the cock 5 into the one or the other

of these two positions the rotation of the blade-
piston 3 in the clockwise direction or in the op- 20
posite direction of rotation is in this manner ef-
fected by the driving liguid.

The shaft (4 of the rotary piston 3 carries a
disc 13 provided with grooves 13e¢ and a latch-
shaped detent 13b is drawn against the periphery 25
of the disc 13 by means of a spring 13r and also
by means of an electromagnet 12k when the lat-
ter is excited. 'The electromagnet [2k is designed
to be powerful enough to arrest the motion of the
rotary piston 3 and so to stop said piston and the 30
apparatus which is to be adjusted, when the
electromagnet coil {2k is switched in and holds
the detent 13b in firm engagement with a groove
i3a of the disc 13.  The spring [3r alone is un-
able to stop the piston 3. The duct 7 contains 35
a valve 1a which opens according to the cock §
and is held closed by means of an electromagnet
1k, when the latter is excited. A damper 1d, the
piston of which moves in a liquid and is provided
with small openings, permits the valve Ta to 40
be opened quickly by switching off the electro-
magnet Tk but retards the closing movement of
this valve when the electromagnet Tk is excited.
The duct 8 possesses a valve 8z which rests on a
set-screw 8d under the action of its weight or of 45
a spring, which set-screw is so set that the valve
8a offers a small opening for the liquid in the di-
rection of flow towards the cylinder 3a and a large
opening in the opposite direction of flow.

The electromagnets 1k and [2k are controlled 50
by means of a drum 10, which is coupled with the
piston shaft I4 and is provided with contact-
pieces 10a’, 10b’, 10c’, 10d’, and 10¢’. The drum
{0 can be set in different positions, for example,
in four different positions relatively to the fixed 55
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contacts 10a, 10D, 10c, 10d and i0e. The circuits
of the electromagnets Tk and 12k also pass
through the segments of a hand change-over
switch 17, which is connected with the battery 18
or another source of electric energy. The elec-
tromagnet 5%, which controls the cock §, is con-
nected directly to one of the segments of the
change-over switch {1. The hand-lever of the
change-over switch 1T can occupy four positions
corresponding to the four positions of the drum
10. When it is a matter of driving a controller
20 for electric motors, the position 9 of the
change-over switch 11 corresponds to the zero
position of the controller, the position P. 8 to the
connection of the electric motors in series with
resistances switched in, the position S to the con-
nection in series without resistances and the
position P to the connection of the electric mo-
tors in parallel, while the return of the controller
into the zero position can take place in one

-movement without intermediate positions, In

order to block the driving device if the current of
the electric motors exceeds a defilnite amount, a
relay which is traversed by said current is pro-

vided, which closes a keeper |la when the cur-.

rent strength reaches the determined amount.
The switch [1a of the relay f1 then connects the
electromagnet 12k directly with the battery I8
and this electromagnet effects the stopping of the
motor 3 and consequently also that of the con-
troller of the electric motors, until the motor cur-
rent resumes its ordinary value.

The driving device works as follows:—When
the hand-switch 171 occupies the position 0 the
drum 0 is also in the position 8 shown in Fig. 1
and the electromagnet Tk is excited by way of the
contact-piece 10a’ in the drum 10 and keeps the
valve Ta closed, while the electromagnets 5% and
12k are switched off. The closed valve Ta pre-
vents the pressure in the reservoir 2 from acting
on the liquid in the cylinder 3a, so that in the
latter no losses of liquid can occur through liquid
passing over from one side of the blade-piston 2
to the other. If the hand switch 1T is moved into

the position P. S the electromagnet 1% is switched'

off so that the valve Ta can open and at the same
time the electromagnet 5k is switched in, which
electromagnet then moves over the cock § into
the position drawn in dotted lines, in which posi-
tion the cylinder compartment 3a’ is connected
to the discharge reservoir 4 and the cylinder com-
partment 3a’’ to the charge reservoir 2. The
piston 3 and the drum (0 are consequently set in
rotation in the direction of the arrow I5 by
means of the driving liquid. As soon as the
drum 10 has reached the position P. S shown in
Fig. 2 it closes the circuit of the electromagnet
i2% at the contact-piece {0b’, which at this in-
stant bridges over the fixed contacts 10a and 10b.
The excited electromagnet 12k presses the detent
13b into the groove 13a of the disc 13 which cor-
responds to the position P. S. and so arrests in-
stantaneously the piston 3 and the driving liquid
in this position. The excitation of the electro-
magnet {2k commences at the instant at which
the detent 13b sets about to fall into the groove
13a corresponding to the position P. S.

When the hand-switch 17 is brought from the
position P. S into the position S, there takes
place another switching off of the electromagnet
{2k, so that the driving liquid can again set in
rotation the rotary piston 8 and the drum 10 and
also the apparatus to be adjusted. As soon as
the drum 10 reaches the position S shown in Fig-
ure 3, its contact-pieces 10c’ and 104’ close the
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circuits of the electromagnets 12k and Tk. The
electromagnet (2% again stops the piston 3 and
the drum 10, while the closure of the valve Ta
produced by means of the excited electromagnet
1k is accomplished slowly owing to the retarding
action of the damper 1d. If the hand-switch 17
is brought from the position 8 into the position P
the circuits of the electromagnets 1k and 12k are
again broken by the hand switch (T before it
reaches the position P, which permits the re-
starting of the piston 8 and of the drum 10 by
mesans of the driving liquid because the deener-
gized electromagnet Tk allows the valve Ta to be
opened by the pressure of the reservoir 2, whilst
the deenergized electromagnet 12k allows the
piston 3 to be driven by the pressure liquid com-
ing from the reservoir 2 through the valve Ta and
the pipes T and 8. The drum (0 maintains the
break in the circuit of the electromagnet Tk dur-

ing its passage from the position S to the position ¢

P whilst it on its-arrival in the position P closes
by means of its ¢ontact piece 10e’ again the cir-
cuit of the electromagnet 1%, which on the other
hand is completed by the hand switch (T occupy-
ing at this instant the position P. The excited
electromagnet Tk arrests the motion of the driv-
ing liquid by closing the valve 1a, while the pis-
ton 8, which has now reached the end of its
stroke can be stopped in the position P simply by
means of & stop on the cylinder 3a so that a fur-
ther excitation of the electromagnet 12k is not
necessary.

The electromagnet 5% remains excited in the
three positions P. S, S and P of the hand-switch
i1 and during the whole of this time holds the
cock 5 in the position indicated by dotted lines,
in which it connects the cylinder compartment
3¢’ with the pressure reservoir 2. Since the
valve 8a has a passage of small cross-section for
the driving liquid in the direction of flow towards
the cylinder compartment 13c¢, the movement of
the piston 3 and consequently of the apparatus to
be adjusted can take place in the direction of the
arrow {5 at only a moderate velocity. In order
to. return the apparatus to be adjusted into the
zero position, the hand-lever {7 is brought back
into the position 0 in one movement without
intermediate positions. On the arrival of the
hand-lever {7 in the position 0 the circuit of the
electro-magnet 5k is interrupted, so that the
spring 5r can shift the cock into the position indi-
cated in full lines, in which the pressure-reser-
voir 2 is connected with the cylinder-compart-
ment 3¢’ and the discharge reservoir 4 with the
cylinder-compartment 3a’’.

On the other hand during the return of the
hand-switch {7 from the position P into the po-
sition 9 the electromagnet Tk is switched off for
g definite time which is sufficient to allow the
valve 7a to open in consequence of the non-exci-
tation of the electromagnet k. Since the closure
of the valve Ta on the electromagnet 1% being
switched in again in the position 0 of the hand-
switch {7 can be accomplished only slowly in
consequence of the retarding action of the damper
1d the driving liquid has sufficient time to return
in the direction of the arrow 19 into the zero posi-
tion the piston 3 and the drum 10 and also the ap-
paratus to be adjusted before the valve Ta is com-
pletely closed again. The quick return into the
zero position is facilitated by the valve 8a, which
presents a passage with a large cross-section to
the liquid flowing away from the cylinder com-
partment 3a’’ towards the discharge reservoir 4,
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The arresi of the piston 8 in the zero position,
tn which the electromagnet 12k is not excited, can
be effected by means of & stop on the cylinder 3a,
since the piston in this position is at the other end
of its stroke. .

My invention may also of course be carried out
in details in a manner deviating from the example
illustrated, a motor with a reciprocating- piston
being for example employed instead of the rotary
piston motor shown in the drawing.

Having now described the nature of my inven-
tion I declare what I claim is:—

1. A hydraulic servo-motor for driving an ele-
ment step by step and locking it in any desired
step, comprising in combination & charging reser-
voir containing Hquid under pressure, a cylinder,
a piston in this cylinder for driving the apparatus
to be adjusted, a discharging reservoir, distribut-
ing means for connecting said cylinder on both
its ends alternately to said charging reservoir and
to said discharging reservoir, means for control-
ling electrically said distributing means, a disc
driven by said piston and having grooves corre-
sponding in number and position to the individual
positions of arrest of the apparatus to be ad-
justed, a pawl-like organ resting on said grooved
disc and capable of engaging in the grooves of said
disc, an electromagnet capable of acting when ex-
cited upon said pawl-like organ so as to bring
it into engagement with one of the grooves of
said grooved disc and thereby to arrest the driving
piston and the pressure liquid, and means for ex-
citing said electromagnet after the starting of the
apparatus to be adjusted.

2. A hydraulic servo-motor for driving an ele-
ment step by step and locking it in any desired
step, comprising in combination a charging reser-
voir containing liquid under pressure, a cylinder,
a piston in this cylinder for driving the apparatus
to be adjusted, a discharging reservoir, distribut-
ing means for connecting said cylinder on both
its ends alternately to said charging reservoir and
to said discharging reservoir, means for control-
ling electrically said distributing means, a disc
driven’by said piston and having grooves corre-
sponding in number and position to the individual
positions of arrest of the apparatus to be adjusted,
a pawl-like organ resting on said grooved disc and
capable of engaging in the grooves of said disc, an
electromagnet capable of acting when excited
upon said pawl-like organ so as to bring it into en-
gagement with one of the grooves of said grooved
dise and thereby to arrest the driving piston and

~ the pressure liquid, and controlling means driven

by said piston for exciting said electromagnet at
the instant at which the pawl-like organ moves
to enter into the groove of said disc correspond-
ing to the desired position and for maintaining
this excitation until said driving piston is started
again and manual means for switching off this
excitation for a certain time when said piston is
to be started again.

3. A hydraulic servo-motor for driving an ele-
ment step by step and locking it in any desired
step, comprising in combination & charging reser-
voir containing liquid under pressure, & cylinder,
a piston in this cylinder for driving the apparatus
to be adjusted, a discharging reservoir, distribut-
ing means for connecting said cylinder on both its
ends alternately to said charging reservoir and to
said discharging reservoir, means for controlling
electrically said distributing means, a disc driven
by said piston and having grooves corresponding
in number and position to the individual positions

3

of arrest of the apparatus to be adjusted, a pawl-
like organ resting on sald grooved disc and ca-
pable of engaging in the grooves of sald disc, an
electromagnet capable of acting when “excited
upon said pawl-like organ so as to bring it into
engagement with one ‘of the grooves of said
grooved disc and thereby to arrest the driving pis-
ton and the pressure liquid, and controlling means
driven by said piston for exciting sald electro-
magnet at the instant at which the pawl-like or-
gan moves to enter into the groove of said disc
corresponding to the desired position and for
maintaining this excitation until said driving pis-
ton is started again and manual means for switch-
ing off this excitation for a certain time when
said piston is to be started again, a valve inserted
between the cylinder of said driving piston and
said charging reservoir and means for electrically
centrolling said valve so as to shut off the supply
af liquid to said cylinder in all nositions in which
the apparatus to be adjusted remains stopped dur-
ing a certain time. .

4. A hydraulic servo-motor for driving an ele-
ment step by step and locking it in any desired
step, comprising in combination a charging reser-
voir containing liquid under pressure, a cylinder,
a piston in this cylinder for driving the apparatus
to be adjusted, a discharging reservoir, distribut-
ing means for connecting said cylinder on both

its ends alternately to said charging reservoir and 3

to said discharging reservoir, means for control-
ling electrically said distributing means, a.disc
driven by said piston and having grooves corre-
sponding in number and position to the individual
positions of arrest of the apparatus to be ad-
justed, a pawl-like organ resting on said grooved
disc and capable of engaging in the grooves of
said disc, an electromagnet capable of acting
when excited upon said pawl-like organ so as to
bring it into engagement with one of the grooves
of said grooved disc and thereby to arrest the
driving piston and the pressure liquid, and con-
trolling means driven by said piston for exciting
said electromagnet at the instant at which the
pawl-like organ moves to enter into the groove
of said disc corresponding to the desired position
and for maintaining this excitation until said
driving piston is started again and manual means
for switching off this excitation for a certain time
when said piston is to be started again, a valve
inserted between said cylinder of said driving pis-
ton and said charging reservoir, an electromagnet
capable of acting when excited upon said valve
so as to close it, a damper connected to the arma-~
ture of said electromagnet so as to retard its clos-
ing action and means for electrically controlling
said electromagnet.

5. A hydraulic servo-motor for driving an ele-
ment step by step and locking it in any desired
step, comprising in combination a charging res-
ervoir containing liquid under pressure, a cyl-
inder, a piston in this cylinder for driving the
apparatus to be adjusted, a discharging reservoir,
disiributing means for connecting said cylinder
on both its ends alternately to said charging res-
ervoir and to said discharging reservoir, means
for controlling electrically. said distributing
means, a disc driven by said piston and having
grooves corresponding in number and position
to the individual positions of arrest of the appa-
ratus to be adjusted, a pawl-like organ resting
on said grooved disc and capable of engaging
in the grooves of said disc, an electromagnet ca-

pable of acting when excited upon said pawl-like
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organ so as to bring it into engagement with one

of the grooves of said grooved disc and thereby

to arrest the driving piston and the pressure liq-
uid, and controlling means driven by said piston
for exciting said electromagnet at the instant at
which the pawil-like organ moves to enter into
the groove of said disc corresponding to the de-
sired position and for maintaining this excitation
until said driving piston is started again and
manual means for switching off this excitation
for a certain time when said piston is to be started
again, a valve arranged between said cylinder of
said driving piston and said distributing means
and presenting a passage of contracted cross-
section to the liquid flowing towards said driving
piston and a passage of large cross-section to the
liquid Aowing in the opposite direction.

6. A hydraulic servo-motor for driving an ele-
ment step by step and locking it in any desired
step, comprising in combination a charging res-
ervoir containing liquid under pressure, a cylin-
der, a piston in this cylinder for driving the
apparatus to be adjusted, a discharging reservoir,
distributing means for connecting said cylinder

2,089,186

on. both its ends alternately to said charging
reservoir and to said discharging reservoir, means
for controlling -electrically said distributing
means, a disc driven by said piston and having
grooves corresponding in number and position to
the individual positions of arrest of the appa-
ratus to be adjusted, a pawl-like organ resting
on said grooved disc and capable of engaging in
the grooves of .said disc, an electromagnet ca-
pable of acting when excited upon said pawl-like
organ so as to bring it into engagement with one
of the grooves of sald grooved disc and thereby
to arrest the driving pision and the pressure
liquid, and controlling means driven by said pis-
ton for exciting said electromsgnet at the instant
at which the pawl-like organ moves to enter into
the groove of said disc corresponding to the de-
sired position and for maintaining this excita-
tion until said driving piston iz started again
and manual means for switching off this exci-
tation for a certain time when sald piston is to
be started again, said driving piston and its cyl-
inder being formed as a rotary piston motor.
: ' HENRI PIEPER.
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