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This invention relates to motor vehicles
equipped with hydraulic brakes.

More particularly, it relates to hydraulic brak-
ing systems of motor vehicles provided with
means for automatically retaining the brakes of
the vehicle in applied position at the conclusion
of a braking operation; and to the controls there-
for.

The principal purpose of this invention is to
provide a fluid pressure braking system for motor
vehicles, having conventional controls, with
means for automatically retaining the brakes of
the vehicle in applied position, at the conclusion
of a braking operation, when the vehicle is as-
cending an incline, or, when the vehicle is de-
seending an incline, or, when it is immobile-on
a comparatively level roadway, and to couple
the retaining means with the controls of the ve-
hicle so that movement of the controls auto-
matically operates and releases the retaining
means. _

Another object of this invention is to provide a
motor vehicle with automatic brake retaining
means that will permit the driver of the said
vehicle to perform his driving operation safely.

Yet another object of the present invention is
to provide a motor vehicle with automatic brake
retaining means that will not interfere with the
normal driving operations of the driver of the
said vehicle.

Other objects and advantages of the invention
will become apparent from the following speci-
fication and by reference to the accompanying
drawing forming a part thereof.

Having reference to the drawing, the fiuid
brake system, partially illustrated, consists of
the conventional master cylinder 22, brake pedal
20, and piston connection 21, whereby fluid from
the master cylinder is adapted to be forced by
operation of the brake pedal from the master cyl-
inder to the wheel cylinders for operation of the
wheel brakes in a conventional manner. In the
arrangement illustrated, the fluid passes from the
master cylinder by way of pipe connection 23,
hydro-electric valve 24, and conduit 27, leading
to the conventional wheel cylinders, not shown.
A hydraulic pressure switch 26, is connected in
line 27, by fixture 25, to be responsive to prevail-
ing pressure conditions in line 27.

A primary electrical circuit is provided in co-
operation with the fluid brake system and in-
cludes therein, a source of battery 13, ignition
switch 14, pressure switch 26, the operating coil
of the hydro-electric valve 24 and a switch 2,
actuated by the conventional gear-shifting mech-
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anism |. The circuit may be traced from ground
12, battery 13, ignition switch 14, wire 15, pres-
sure switch 26, wires 16—18, the operating coil of
the hydro-electric valve 24, wires (9—4& and
switch 2, to ground 3.

A secondary electrical circuit is provided in
cooperation with the primary circuit and includes
therein, a source of battery 13, ignition switch 14,
pressure switch 26, the operating coil of a relay
6 and a switch 2. The circuit may be traced from
ground (2, battery (3, ignition switch 14, wire -
15, pressure switch 26, wires 16—17, the operating
coil of the relay 6, wires 5—#4 and switeh 2, to
ground 3.

A holding circuit is provided in cooperation
with the secondary ecircuit and includes therein,
a source of battery 3, ignition switch 14, pressure
switch 26, the operating coil of the relay-6 and
switch 9, actuated by the conventional accelerator
pedal 10. The circuit may be traced from ground
12, battery 13, ignition switch 14, wire 15, pressure
switch 26, wires 16—17, the operating coil of relay
6, armature contact T of relay 6, wire 8 and ac-
celerator pedal switch 9, to ground (1.

The hydro-electric valve 24, is installed in the
fluid line between the master cylinder 22, and
the front or rear wheels of the braking system
or both, and is designed when operated, to close
and trap the brake fluid within the wheel cylin-
ders and to hold the brakes in their operated
position. The valve is preferably of the solenoid
type disclosed and claimed in my United States
Patent No. 2,262,842, granted November 18, 1941,
although any type of an elecirically operated
valve desighed particularly for a similar pur-
pose may be used. The valve, briefly described,
is of the solenoid type with its operating coil in~
cluded in the electrical circuit, and its arrange-
ment is such that, normally, the valve will allow
unimpeded flow of fluid from the master cylinder
to the wheel cylinders, or vice-versa, but when
energized, it will check and prevent flow from
the wheel cylinders to the master cylinder, while
still permitting flow in the original direction.
Thus, when energized the valve causes the fluid
to be trapped within the wheel cylinders to hold
the brakes in their applied position.

The hydraulic switch 26, is so positioned as to
be open to the brake fluid line between the hydro-
electric valve and the wheel cylinders. It is de-
signed to close an electrical circuit when the
pressure of the brake fluid is increased by pres-
sure upon the brake pedal. The well known
hydraulic stop-light switch used on automobiles
is suitable for the purpose. The switch holds
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the circuit closed as long as the brake fluid pres-
sure is maintained in the fluid line but it is nor-
mally open when pressure is not applied to the
brake pedal; thereby conserving battery current,
and assisting inrthe:automatic operation of the
holding equipmerit.

The relay 6 is one of those whose contact ele- .

ments are normally in open position and closed

when the relay is operated. One of the contact -
.10

elements is wired to the ground side of the coil
winding and thereby extends-the circuit of :the
winding when the relay is operated. 'The well
known automobile horn relay: is. suitable for the
purpose. The operating winding of the relay’is
arranged in multiple with the operating coil of
the hydro-electric valve so that whenever .the
circuit of the hydro-electric valve is completed,
-a-clrcuit is- also completed through the operat
ing winding of'the rélay. o

The switch 2 is arranged to close an electrical
eircuit -when .the gear-shifting mechanism  is
shifted: to-meutral position..and to open the cir-
euit.-when the gear-shifting mechanism is moved
to either:its.forward-or. backward running posi-
tion.

The- switch .9 is.arranged to hold an electrical
eircuit .closed -when its -actuating .accelerator
pedal is.in-a normal or un-operated position and
opens.the circuit when the accelerator pedal is
depressed.

+Operation.—The eleetrical circuit of the sys-
tem.is primarily under the control of the.igni-
tion: switeh 14. With the ignition switch in its
“on” position, the operating circuit of the hydro-
eleetric -valve.24.is open at the pressure switeh
26,-when. no pressure is present in the fluid line,
and-at-switch. 2, when the gear-shifting mecha-
nism is in either a.forward or. backward running
position. . Pressure exerted upon the brake pedal,
as-when-applying the.brakes, induces pressure in
the brake fluid line and.closes the electrical cir-
euit-at the pressure.switch 26; but, the circuit
would -still. remain. open-at switch 2, if the gear-
shifting mechanism 4s in running position.
Under these conditions, the fiow of pressure fluid
through the hydro-electric valve would be unim-
peded. in. either direction, and the brakes would
hold or release in. response .to movement of the
brake pedal. -However, .were the gear-shifting
mechanism . in neutral or non-running: position,
and -were-the brake pedal to be. depressed, an
electrical - circuit would . he established through
the eperating winding of the hydrec-electric valve,
and. the valve would operate to check and prevent
flow of pressure.fiuid from.the wheel eylinders
to the. master cylinder. The brakes would now
hold -in their applied position, irrespective of
whether or not pressure . was- subsequently re-
moved: from the brake pedal.

-Sinee the . operating winding of relay § is in
multiple -with -the. operating- coil of  the hydro-
electric -valve. 24, .whenever .an -electrical circuit
is .completed through the .operating coil of the
hydro-electric. valve, an electrical cireuit.is also
completed through the.operating winding of the
relay-6,.and relay- 6-would thereby be operated.

Since the greund.side of the operating wind-
ing of the relay is-wired to.one of the contact ele-
ments of the relay, whenever the relay is op-
erated, the circuit of the operating winding would
ke: extended -through: the..other contact element,
The other, or-armature contact element, is wired
40. switch-9, by wire 8. If the accelerator pedal
#0,-which actuates the:switch 8, is in normal or
non-depressed: position, the eircuit through the
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contact elements and winding of the relay would
be completed to ground at 1. A holding or lock-
ing circuit would thereby be established through
the operating winding of the relay. 'The relay
awould continue to be held in its-operated posi-
tion as long as the accélerator pedal were in a
.normal or non-depressed position, irrespective of
“whether or not the gear-shifting mechanism was
ssubsequently moved to running position. Since
the operating winding of the relay and the oper-
-ating-eoil of :the-hydro-electric valve are in mul-
tiple with each other, the hydro-electric valve
will also be held:operated and hold the brakes in
their applied -position.

Obviously, whenever it is desired to release the
brakes under these conditions, the accelerator
pedal needs only to be depressed.

It is believed ‘that the -expressed- purposes for

~which -this invention :-was coneeived ‘have ‘been
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achieved. .

‘While the.invention has been described in .con~
nection with the preferred-embodiments. thereof,
it.is understood that.the words. which have been
used are -words.of  description, rather than.of
limitation. .Changes within the purview of the
appended . claims. may.be.made without depart-
ing from the true scope_.and. spirit of. the. inven-
tion in all its aspects.

Ieclaim:

1..In combination with the fluid pressure brak-
ing system.of a motor.vehicle having accelerator
and gear-shifting. mechanisms;. a,. hydro=-electric
valve for trapping fluid.in.the. system, a first
electrical .switeh .associated . with . the. said, :gear-
shifting mechanism, a.second electrical. switch
associated with the. said accelerator mechanism,
electrical means including .a source of -energy for
operaling the hydro-electric valve under the con-
trol of the.said first-electrical switch, -an electri-
cal relay.included in the_circuit.of .the said elec-
trical means, and a holding electrical circuit
for.the_said relay.under.the control of the said
second .electrical switch. and . including the. con-
tact elements of. the said relay.

2..In_combination with a fluid pressure brak-
ing system.of a. motor vehicle having accelerator
and gear-shifting mechanisms.a .hydre-electric
valve for trapping fluid in the system,.a first elec-
trical switeh. associated with the said gear-shift-
ing mechanism, a second electrical switch asso-
ciated with the said accelerator mechanism, elec-
trical means including a_source of energy for op-
erating the. hydre-electric valve under the con-
trol of the said first electrical switch, an. electri-
cal relay included in the circuit of the said elec-
trical means,-and a_holding electrical circuit. for
the.said. hydro-electric valve.under-the control
of the said .second electrical switch and includ-
ing the contact -elements. of the said relay.

3. In combination with the fluid pressure brak-
ing system of a motor. vehicle having accelerator
and gear-shifting mechanisms;. a. hydro-electric
valve for trapping fluid in.the system,.a first elec-
trical switch.-associated with the said ‘gear-shift-
ing: mechanism, -a. second:eleectrical switch -asse-~
ciated with the said accelerator mechanism; elec~
trical means including. a-source of -energy for op-
erating the hydro-electric-valve under the con-
trol of at least one of the said first and second
electrical : switches,: an: electrical relay included
in the circuit of the said-electrical means, and
a-locking electrical cireuit for the said relay un-
der the-control of at least one of the said first
and second- electrical switches. and. including. the
contact.elements of the said relay.
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4, In combination with the fluid pressure brak-
ing system of a motor vehicle having accelerator
and gear-shifting mechanisms; a hydro-electric
valve for trapping fluid in the system, a first elec-
trical switech associated with the said gear-shift-
ing mechanism, a. second electrical switch assoei-
ated with the said accelerator mechanism, elec-
trical means including a source of energy for
operating the hydro-electric valve under the con~
trol of at least one of the said first and second
electrical switches, an electrical relay included
in the ecircuit of the said electrical means, and
a locking electrical circuit for the hydro-electric
valve under the control of at least one of the said
first and second electrical switches and including
the contact elements of the said relay.

5. In a vehicle having an accelerator, o gear
shift lever, a current source, and a fluid-operated
brake system including a pipe line for conducting
the fluid toward and away from the brake to av-
ply and release the same, respectively, the com-
bination of an electro-magnetic valve in said line,
the valve having a valve member for conirolling
return flow through the line from the brake, and
a coil operable when energized to hold the valve
member in a position jor blocking said return
flow, the valve member upon deenergizing of the
coil being movable to a position for allowing said
return flow, an energizing circuit for the valve
coil including said source and a switch having o
member connected to the gear shift lever and
adapted to be actuated manually to a position
for closing the coil circuit and thereby blocking
said return flow, o holding device coacting with
the switch and operable to mainiain the valve
coil energized from the source upon movement of
the switch away from said closing position, o
second switch electrically connected to the hold-
ing device and operable to render the same inef-
feetive and thereby de-energize the coil to allow
said return flow, and an operative connection be-
tween the accelerator and said second switch for
actuating the second switch.

6. A combination as defined in claim 5, in
which said first switch is grounded to the vehicle
through the gear shift lever.
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7.In a vehicle having an accelerator, ¢ gear
shift lever, a current source, and a fluid-operated
brake system including a pipe for conducting the
fiuid toward and away from the brake fo apply
and release the same, respectively, the combina-
tion of an electro-magnetic valve in said line op-
erable when de-energized to permit flow in boih
directions through the line and when energized
to permit flow through the line only in the direc-
tion of the brake, a normally open swilch having
a member connected to the gear shifi lever and
operable manually thereby, a second switch hav-
ing an operative connection with the acceleraior
and normally held thereby in closed position,
electrical connections between the current source
and said valve and first switch for energizing the
valve to block return flow from the brake upon
operation of said swiich member, a relay eleciri-
cally connected to the first switch and operable
upon closing thereof, and electrical connections,
including the second switch, for maintaining the
relay end valve energized from the source upon
said operation of the relay and after cpening of
said firsi switch, whereby return flow through the
valve is blocked until de-energizing of the relay
by actuotion of the accelerator to cpen the sec-
ond switch.

8. A combination as defined in claim 7, in
which said last electrical connection includes said
accelerator connection.

DON CARLOS WISELEY.
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