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To all whom it may concern:

Be it known that I, ANDRE GOLDSCHMIDT,
a subject of the King of Belgiuin, residing at
73 Rue Caumartin, Paris, in the Republic of
France, have invented certain newand useful
Improvementsin Electrohydraulic Brakes for
Railway or Like Vehicles,of which the follow-
ingis a full, clear, and exact specification.

The continunous and automatic electrohy-
draulic brake which forms the subject of the
present invention is an improvement on the
ordinary type of hydraulic brake controlled
by electricity, in which the lever connections
which operate the brake-shoes are actuated
by the active force of the vehicle in move-
ment.

In American Patent No. 585,089, issued
June 22, 1897, an electrohydraulic brake was
described working on the following prineiple:
The active force of the vehicle in movement
serves to automatically maintain a hydraulic
accumulator arranged under each vehicle un-
der a high and constant pressure, said accu-
mulator being capable of being brought into
communication with a brake-ecylinder. In
this system each time that it is desired to ap-
ply the brake communication is established
by means of the electric operating mechan-
ism between the accumulator and the brake-
cylinder by opening a valve placed on the
When it is
required to mainfain the brake in a certain
braking position,thiscommunication is closed
again after having been éstablished, and the
pressure created is preserved by means of a
spring arranged between the two piston-heads
of the brake-cylinder. In order to take off
the brake, this spring must be completely re-
laxed and all the liquid which had served to
produce its compression forced into the res-
ervoir. Thissystem presents the two follow-
ing drawbacks: First, a somewhat slow re-
moval of the braking, seeing that it is con-
nected with a greater or lesser rapidity of the
expansion of the spring of the brake-cylinder,
which is itself dependent upon the rapidity
with which the liguid flows away behind the
head of the internal piston of this cylinder,
and, second, considerable consumption of lig-

uid under pressure, seeing that all the liquid 5o
which had served to produce a braking is re-
turned without pressure into the reservoir
which eommunicates with the atmosphere.
The result of this is the necessity of employ- -
ing a powerful pump for equalizing the sup- 55
ply of liquid and rapidly reéstablishing in the
accumulator the pressure necessary for a sub-
quent application of the brake. This draw-
back—yviz., the use of a powerful pump ne-
cessitating a great expenditure of motive
power—is particularly felt in the starting of
a train after a more or less prolonged stop-
page. In fact, the pump for charging the
accumulator does not unprime ibtself auto-
matically except at the moment when that
high pressure is reached which it is desired
to maintain in the aceumulator, and as at
the start it frequently happens that the pres-
sure is low the necessary power for, estab-
lishing this pressure is borrowed from the
axle of the vehicle, thus rendering more diffi-
cult the starting of the train.

My improved electrohydraunlic brake en-
tirely avoids the drawbacks which I have just
pointed out. »

For the sake of clearness I will now first
describe the apparatus and its mode of work-
ing, and I will then show how the constrize-
tion and peculiar arrangement of its parts en-
able the drawbacks hereinbefore indicated to
be avoided.

The accompanying drawing shows a seec-
tional plan view of the apparatus.

Each of the vehicles of the train is provided
with a similar apparatus, and theapparatuses
are connected electrically by suitable coup-
lings. The whole is operated by a single
switeh d, placed within reach of the hand
of the operator on the motor-car or engine.
‘When running normally the electric current
circulates in all the distribution, actuating
anelectromagnet governingthevalvesinsuch
a way as fo maintain the brakes held off, The
stoppage of the current, on the contrary,
whether produced voluntarily by the action
of the operator or whether it be caused by an
accident—such, for instance, as the breakage
of ‘a coupling—gives rise to a movement of
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the said valves resulting in an appiicalion of
the brakes.
The apparatus comprises a pump e, the pis-

ton g of which is'connected by its rod f with
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an eccentric or any other suitable means of
transmission mounted on the axle of the ve-

hicle and constantly set in motion by this lat-.

ter. Thebody of the pump communicates by
a chamber % and a pipe ¢ with a liguid-reser-
voir &, open to the air, which may form part
of the apparatus, as shown, or be mounted at
any suitable point on the vehicle.

n is the valve-chamber, which communi-
cates with the rear face of the piston g by a
passage o and in which are arranged on the
same vertical axis a suction-valve I and a re-
turning or compression valve m. A chamber

" pabove the compression-valve communicates
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with the compression-pipe proper, ¢, and also
with a pipe 7, which communicates with the
end of the pump-body behind the piston g,
so that the valve-is single-acting in suetion
and double-acting in compression. A valve
a, arranged on the pipe from the pump g, es-
tablishes orinterrupts communication of this
lIatter with the reservoir &, according as said
valve is opened or closed, such opening or
closing being obtained by means of the ma-
nipulating-switeh d,causing the passage or the
suppression of the current in an electromag-
net #. This electremagnet consists of a coil
s, the internal armature of which comprises a
fixed partvand amovable partz. Thislatter
is subjected to the action of a spring 4, which
tends to foree it out of the coil and to cause
it to bear on the valve a, in the form of a ball
oranyothersuitablearrangement. Whenthe
current passes into the electromagnet, the
movable core of x is drawn toward the fixed
part v, the valve ¢ is freed, and the liquid
which the pump forces back may return to
the reservoir by the passage £, the chamber 5,
and the passage 7. When, on the contrary,
the current is suppressed in the electromag-
net s, the valve a rests on its seat, and solong
as the valves I and m work freely the liquid
forced by the piston g of the pump will lift a
retaining-valve z and pass into the passage.
This latter passage is terminated, on the one
hand, by the front face of a piston 2 and, on
the other hand, by a double valve b ¢. The
valve b, according as it is opened or closed,
establishes or interrupts communication be-
tween the pipe 1 and the brake-cylinder 3, the
piston 8 of which actuates the brake-levers,
and the valve ¢ similarly, through a pipe 7,
establishes or interrupts the communication
between thecylinderandthereservoirk. The
valve ¢ may consist of a prolongation of a core
5or movable part of the armature of the elec-
tromagnet 4, such core being drawn down by
its own weight alone, its opposite extremity
acting on the valves b. When the armature
5 is drawn up in consequence of the passage
of the current into the coil 4, the valve b is
closed and the valve c opened, and vice versa.
The result is that the passage of the current
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into the eoil 4 causes the brake-cylinder to
communicate with the reservoir & by the body
of the electromagnet and the passage j, while
the suppression of the current closes thiscom-

munication and causes the said cylinder to

communicate with the passage.

The piston 2, which is arranged in the cy-
lindrical chamber /yso that the axis of its rod
7 is in the prolongation of the axis of the
valves [ and m, is subjected on its rear face
to the action of a powerful spring 6, which
tends to move it away from the valves. It
will thus be seen that when the valve a is
closed the liquid forced back by the piston ¢
of the pump arriving in the passage will act
on the front face of the piston 2 and compress
the spring 6. This spring is so regulated as
to attain a given tension at the moment when
the rod 7 in rising encounters the suction-
valve I of the pump. At this moment the
valves { and m remain raised, and the retain-
ing-valve continuing to be pressed on its seat
the liquid drawn from the reservoir by the
piston ¢ will return to said reservoir, and the
pump will work without resistance so long as
the spring 6 preserves its tension. As the
valve b is closed, (the valve ¢ consequently
being open,) all the liguid which comes into
the pipe 1 will remain confined in this pipe
and serve solely for compressing the spring 6
throngh the piston 2. If the valve D be
opened, the liguid under pressure contained
in the pipe 1 will partly flow to the brake-cyl-
inder, forced by the piston 2 and the spring
6, which serves asan elasticand storing means
for transmitting energy to the piston 8 for op-
erating theseries of brake-levers. Thebrake-
cylinder proper has no springs. While the
valve b is open the liquid reaches the brake
directly from the back of the forcing-pump
by the pipel, which forms a continuous cham-
ber between the piston 8 of the brake-eylin-
der and the piston 2.

The switch-handle d has four contacts—a
central one 9, connected with the positive
pole, for instance, of a source of electrieity
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13, and three contacts in the form of an are -

of a cirele 10, 11, and 12.
connected by a conductor 14 with one of the
terminals of the coil4,while the other terminal
is connected by a wire 15 with the negative
pole of the source of current 13. The con-
tact 11 is connected by a conductor 16 with
one of the terminals of the coil s, while the
other terminal is connected by a conductor
17 with the negative pole of the source of
current 13. The contact 12 is a dead contact.

The handle of the switch may assume the po-

sitions I, in which it is astride of two contacts
10 and 11, IT on the contaet 10, III on the
contact 11, and IV on the contact12. Under
normal working the handle must be placed
on the contact 10 in the position II. In this
position, which corresponds with the taking
off of the brake, the current is suppressed in
the electromagnet s, but passes into the coil
4, whereby the valve ¢ is closed, the valve b

The contact 10 is,
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1o longer absorbs energy.

is closed, and the valve copened. The valve

‘¢ being opened and valve b closed, the brake-
“eylinder communicates with thereservoir,and

its communication with the pipe 1 is closed.
The valves b and ¢ being closed, the piston g
of the pump forces into the pipe 1 all theliq-

uid drawn up by the passage 7 until on the

rise of the piston 2 the rod 7 lifts the valves
land m. At this moment the piston ceases
to force liquid into the pipe 1, but returns
into the reservoir % all.the liquid which it
draws therefrom, and consequently the pump
In the pipe 1,
which is only separated from the brake-pis-
ton 8 by the valve b, there is thus in reserve
a quantity of liquid at a pressure which cor-
responds to the tension of the spring 6. Now
if it be desired to apply the brake, the han-
dle of the switch is brought into position IV
on the dead contact 12. - The current then
passes into none of the coils and the valve a
is closed, the valve b opened, and the valve
¢ is closed, which means that communication
between the brake-cylinder 3 and the reser-
voir kisclosed, while, the valve b.being open
the piston 8is in communication with the
pipe l—that istosay, communication is estab-
lished between this piston and the pressure of
the pump on the oxie hand and the piston 2 on
the other hand. Before the pump has need
to come into play the liquid under pressure
available in the-pipe 1 suffices for displac-
ing the piston 8 in such a way as to bring the
brake-shoes in contact with the tires of the
wheels. If the valve b is left open, the pump
continuing to foree liguid into the pipe 1 will
increase theapplication of the brakes until the
driver reéstablishes the current in the coil 4;
but the limit of the braking will be always
attained when the spring 6, which forms, with
the piston 2; an elastic storing deviece for
transmitting energy to the brake-engine, is
sufficiently compressed to allow the rod 7 to
lif6 the valve /; but at any suitable moment,
according torequirements, the driver can stop
the application of the brake or maintain it
at the pressure which it has reached by
bringing the handle into the position III,
which is a position of sfafw quo on the con-
tact 11, In this position the cireuit is closed
on the coil s, the valve o being open, the
valve b open, and the valve ¢ closed.

The retaining-valve z closes the communi-
cation between the pipe 1 and the pump.
The liguid drawn up by the piston of the lat-
ter returns to the reservoir, and the brakes
remain applied with an energy which varies
according to the degree of pressure of thelig-
uid contained between the piston 8, valve z,
and piston 2. If it be desired to increase the
brake-pressure, it suffices to increase the de-
gree of pressure in this liquid mass contained
between the elastic part 2 and the brake-pis-
ton. For this object the handle is returned
into the position IV, and the valve ¢ again
closing a fresh quantity of liguid is admitted
to the pipe 1 and the pressure exerted on the

‘working.

[
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piston 2 as a point of support is shown by an
increase of reaction on the piston 8.

In order to remove the brake after it has
been applied, the handle is returned to the
contact 10 into the position (II) of normal
As the starting of a train may be
somewhat difficult, especially on leaving a
terminal station oraftera prolonged stoppage,
and, on the other hand, the energy available
for an application of the brake does not ex-
ist at.this moment, seeing that it is attained
from the momentumn of the vehicle, it is ad-

visable to prevent the pump from using up.

the energy of the vehicle during the first revo-
lutions of the wheels of the train.

The arrangement which has just been de-
scribed of the two valves ¢ and b, the latter
situated on the pipe 1 and the former on the
communication between the pump and the
reservoir, enables the pump to be thrown out
of action at any suitable moment, whatever
may be the pressure of the liquid in the pipe
1 at this moment and the corresponding po-
sition of the piston 2. 1t suffices, in fact, to
return.the handle into the position I (start-
ing position) astride of—that is to say, in
contact with—the two contacts 10 and 1il.
The two coils s and 4 are then placed in cir-
cuit. The result is that valve ¢ is opened,
valve b closed, and valve ¢ opened. The
pump then does not force liquid either into
the pipe 1 or eylinder 8. It returns to the
reservoir all the liquid which it draws there-
from,and ifs piston then worksin consequence
without absorbing other energy than what is
due to friction.

It will be noted that to operate a removal
of the brake the valved is closed, opening by
the same action the valve ¢. On the other
hand all the liquid under pressure contained
in the pipe 1 and which serves for maintain-
ing the brakes applied remains in this pipe
with its eriginal pressure. There is only dis-
charged into the reservoir the quantity of
liguid under pressure which has penetrated
into the cylinder 3 in front of the valve b.
On the other hand this valve now separates
the brake-cylinder from any elastic organ,
and in order that the removal of the brakes
may be operated and that the fall of pressure
may be brought about it suifices to allow a
single drop of liquid to escape into the reser-
voir. There is therefore an increase in the
rapidity of the removal of the brakes and a
considerable economy of liquid under pres-
sure obtained at each revolution of the brake,
allowing of the Tise of a compression-pump
of smaller dimensions, and finally the start-
ing of the trains is facilitated by rendering
it possible to throw out of action the pump
by a simple movement of the handle of the
switeh.

T claim as my invention—

1. A continuous hydraulic electrically-op-
erated brake in which the energy necessary
for applying the brake is obtained from a
compression-pump actuated by the momen-
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tum of the vehicle, consisting of: a brake-
eylinder 3 communicating, by means of an
electrically-operated valve with the pressure-
pipe ¢ of the compression-pump through a
pipe 1 on which is placed a retaining-valve 2z
at the side of the pipe ¢ and in a branch of
which a piston 2 works under the pressure of
a spring h, said piston and spring serving,
during the application of the brake, as elas-
tie organs for transmitting to the brake-pis-
ton 8 the pressure of the liquid econtained in
the communieating pipe 1, the greater part
of thisliquid under pressure remaining avail-
able in said chamber when the valve D is
closed for taking off the brake, substantially
as hereinbefore described and shown.

2. In an electrohydraulic brake such as de-

~ seribed, the combination with the communi-

20

cating pipe 1 of an elastic mechanism for
transmitting energy, consisting of a piston 2,
and a spring h; so arranged that the rod 7 of
said piston 2 is situated in the prolongation
of the axis of the valves ! and m of the com-
pression-pump, and adapted to automatically
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lift said valves to arrest the action of tho
pump when the liguid in the communieating
pipe 1 has attained a given pressure, sub-
stantially as hereinbefore deseribed and
shown.

3. In an electrohydraulic brake such as de-
seribed the combination with the pressure-
pipe q, of the compression-pump, and at the
rear of the retaining-valve z, of an electric-
ally-operated discharge-valve ¢ ecommunicat-
ing with the liquid-reservoir, and enabling

the operator to effect a stoppage of the pump,

that is to say to cause it to work without ab-
sorbing energy, whatever may be the pres-
sure of theliquid contained in the communi-
cating pipe 1- between the pump and the
brake-cylinder, substantially as hereinbefore
described and shown.
In witness whereof I have hereunto set my
hand in presence of two witnesses.
ANDRI GOLDSCHMIDT.
Witnesses:
EMILY BERT,
EDWARD P. MACLEAN:

25

30

35

40



