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The present invention relates to improvements in a 

braking System, and more particularly to braking systems 
for wheeled vehicles which provide a reserve braking ac 
tion in case of damage to the normal braking means. 
Many vehicles, such as automobiles, utilize hydrauli 

cally actuated brake shoes which frictionally contact brake 
drums or disks carried by the vehicle wheels in order to 
stop or slow down the vehicle. When, for any reason, hy. 
draulic pressure is lost, there is a corresponding loss of 
braking action. 

Dual braking systems have been proposed wherein 
travel of the foot pedal past a designated point will me 
chanically pull on cables, which will in turn force the 
brake shoes into contact. The loss in braking efficiency 
between the hydraulic and mechanical systems is dan 
gerous, and, by giving a false sense of confidence to the 
driver, is likely to result in serious accidents. 
A further objection to the described system is the ne 

cessity of design compromises to permit the free run of 
the actuating cables and to provide the necessary space 
for the mechanical system. 
The present invention contemplates a dual, or double 

acting, braking system which is entirely hydraulically ac 
tuated. This provides equal braking efficiency for both 
the primary and secondary or reserve actuating systems, 
and the flexibility of location possible with hydraulic lines 
solves the design problems having to do with lack of space. 

It is, therefore, a principal object of the present inven 
tion to provide a hydraulic brake system having a primary 
brake actuating means and a second, reserve hydraulically 
operated brake actuating means which will automatically 
take effect in case of breaks or leaks in the primary por 
tion of the system. 

Another object of the present invention is to provide a 
dual braking system having primary and auxiliary hydraul 
lic means for actuating the same brake shoes with a sim 
ilar degree of efficiency so as to provide a smooth transi 
tion from the primary to the auxiliary braking means. 
A further object of the invention is to provide a dual 

braking system of the character described in which the 
transition from the primary to the auxiliary actuating 
means is signalled to the foot of the operator to inform 
him that some flaw exists in the primary system. 
A still further object of the present invention is the 

provision, in a dual braking system of the character set 
forth, of a valving means which permits the use of a 
single master cylinder for both systems. 
And finally, it is proposed to provide a valving means 

of the character described which is actuated by travel of 
the foot pedal or other brake actuating control past a 
predetermined point, and which will visually signal to the 
operator that the valving means has operated to cut off 
the primary system and connect the reserve system. 

Further objects and advantages of my invention will 
appear as the specification continues, and the new and use 
ful features of the same will be fully defined in the claims 
hereto attached. 
FIGURE 1 shows a plan schematic view of a dual brak 

ing system constructed in accordance with the present in 
vention and applied to a four wheeled vehicle; 
FIGURE 2, an enlarged vertical sectional view of the 

master cylinder and associated structure taken substantial 
ly on the plane of line 2-2 of FIGURE 1; 
FIGURE 3, an enlarged vertical sectional view of the 

brake assembly and actuating cylinders taken substan 
tially on the plane of line 3-3 of FIGURE 1; 
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FIGURE 4, an enlarged vertical section view of a valv 

ing means taken substantially on the plane of line 4-4 
of FIGURE 1; and 
FIGURE 5, a plan sectional view of a valving means 

taken substantially on the plane of line 5-5 of FIG 
URE 4. - 
While I have shown only the preferred form of my in 

vention, I wish to have it understood that various changes 
or modifications may be made within the scope of the 
claims hereto attached, without departing from the spirit 
of the invention. 

Referring to the drawing in detail, it will be seen that 
the brake system of the present invention consists basically 
of primary and auxiliary brake actuating means 11 and 12, 
which are operative upon energization to apply friction 
brakes 16, energizing means 13 for the actuating means 
which is controlled by a manually operable member 14, 
and sensing means 17 operable to disconnect the primary 
brake actuating means 1 from the energizing means 13, 
and simultaneously connect the auxiliary brake actuating 
means 12 thereto, upon movement of said member 14 
beyond a predetermined range of movement. 
FIGURE 1 illustrates the arrangement of parts used in 

connection with a four wheel vehicle. As here shown, the 
brakes 16 are of the internally expanding type in which a 
pair of brake shoes 18 and 19 are pivoted on pins 21 for 
outward movement into contact with the inner periphery 
of a brake drum 22 mounted upon the vehicle wheel (not 
shown). 
The brake shoes 18 and 19 are urged outwardly by a 

can 23 positioned between the confronting free ends of 
the brake shoes. Rotation of the cam in either direction, 
from the neutral position illustrated in FIGURE 3, will 
urge the brake shoes apart and into frictional contact with 
the brake drum 22. 
The primary brake actuating means 11 is designed to 

rotate the cam 23 in one direction, when energized, while 
the auxiliary actuating means 2 urges the cam in the 
opposite direction when the sensing means 17 connects 
the auxiliary actuating means 2 to the energizing means 
13. 
As may be best seen from FIGURE 3 of the drawings, 

the primary actuating means 11 includes a hydraulic cylin 
der 24 which is supported by the vehicle axle housing (not 
shown) in position for its piston 26 to displace a lever 27 
connected to cam 23 for applying the brakes whenever 
fluid under pressure is supplied to cylinder 24. 

Mounted in aligned opposition to cylinder 24 is a sim 
ilar cylinder 28 forming part of the auxiliary actuating 
means i2. The piston 29 of cylinder 28 bears against 
the side of lever 27 opposite to cylinder, 24 and serves to 
rotate the cam 23 in the opposite direction whenever fluid 
under pressure is supplied to cylinder 28. 

It will be noted that the cylinders 24 and 28 are of the 
same size, and the effective lever arm they employ in 
rotating cam 23 is the same. This results in identical 
braking effect whichever cylinder is operating. 

Fluid under pressure is supplied by the energizing 
means 3, which here consists of a master brake cylinder 
31 operated by the usual brake pedal arm 32 providing 
the manually operable member 14, see FIGURE 2. Pre 
ferably, the master brake cylinder 3 is somewhat longer 
than the conventional unit in order to provide for a some 
what longer travel for the piston.33 in its chamber 34. 
Otherwise, the construction is conventional and includes a 
fluid reservoir 36 and piston return spring 37. 
A supply line 38 communicates the master cylinder 

chamber 34 with valve means 39 which form a part of 
the sensing means 17. Preferably, there are two valve 
means mounted on the front and rear of the vehicle and 
operative for selectively communicating the supply line 
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38 with either the primary brake actuating cylinders 24 
or the auxiliary cylinders 28. 
As here shown, the valve means 39 each consists of a 

two-way valve having a pair of conduits 41 leading to 
the primary cylinders 24 of the adjacent wheels, and a 
pair of conduits 42 leading to the auxiliary cylinders 28. 
The valves 39 are here of the rotary type, shown in 

FIGURES 4 and 5 of the drawings, and consist of a rotor 
43 mounted for limited rotation in a housing unit 44. 
The supply line 38 opens to the hollow center of the 
rotor 43 from which extends radial passages 44a and 44b. 
The passages 44a are proportioned to register with 

ports leading to conduits 41, in one terminal position of 
the valve and passages 44b are formed to register with 
the conduits 42 in the other terminal position of the 
valve. The passages 44a are normally aligned with con 
duits 41, while passages 44b communicate with relief 
ports 46 through cut-out portions of the rotor. These 
connections are reversed when rotor 43 is moved to its 
other terminal position. Passages 44a and 44b are 
blocked off when not in registry with their respective 
conduits and ports 46 may be connected to reservoir 36 
through suitable conduits (not shown). 
As will be noted from FIGURES 1, 4 and 5 of the 

drawing, the valves 39 are double two-way valves, that 
is, there are two ports leading to primary Supply lines 
41 and two ports leading to auxiliary Supply lines 42. 
This structure insures that opening of either set of ports 
will be simultaneous and proportional and thus applica 
tion of the brakes on the opposite sides of the vehicle will 
be completely balanced at all times. 
The sensing means 17 includes means for operating the 

valve between its terminal positions to shut off fluid from 
the primary cylinders 24, should they or their supply 
conduits develop a leak, and to supply the fluid to the 
auxiliary or reserve cylinders 28, This means here con 
sists of a solenoid 47 adapted to drive a rack gear 48 
which is enmeshed with a pinion gear 49 secured to the 
valve rotor 43. Upon energization of the solenoid, the 
rack will move and cause the valve rotor to move to the 
terminal position actuating the auxiliary cylinders. 
The solenoid is connected by leads 5 and 52 to a 

source of electrical energy, such as the vehicle battery 
(not shown). Interposed in one of the leads is a switch 
53 which is mounted in the path of travel of the brake 
pedal 32 or piston 33 so as to be closed when the piston 
passes a predetermined position in the cylinder cham 
ber 34. 
Whenever a predetermined quantity of fluid is lost 

from the system, the piston 33 will pass the predeter 
mined point and the switch 53 will complete the circuit 
to the solenoid 47. The loss of fluid may be caused by 
leakage from any part of the system, but usually occurs 
due to wear or injury of the wheel cylinders or the flex 
ible conduits leading thereto. 

Completing of the circuit to the solenoid 47 will cause 
the valves 39 to swing to their other terminal position, 
disconnecting the primary cylinders 24 and their conduits 
41 from the pressurized system, and connecting the auxil 
iary cylinders 28 to the master brake cylinder. 
The effect of this is to cause the cam 23 to swing in 

the opposite direction and apply the brakes. A light 54, 
mounted on the dashboard and connected into the sole 
noid circuit, visually indicates when the reserve brake 
actuating means comes into play. The operator can also 
feel the changeover during the tiny period in which the 
cam 23 swings to its auxiliary braking position. 
While the dual braking system has been described for 

use in connection with four-wheel vehicles, it should be 
noted that the system is equally effective with vehicles 
having more or less wheels. When used with multiple 
wheel units, one valve 39 may conveniently serve each 
pair of wheels, although other arrangements may be 
made. w 

Thus, it will be seen that I have provided a novel dou 
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4. 
ble-acting braking system having primary and auxiliary 
brake actuating cylinders, which will automatically switch 
from the primary to the auxiliary cylinders upon loss of 
a certain amount of fluid from the system. This gives 
the driver complete control of braking under all condi 
tions and even if the primary actuators become inopera 
tive due to breaks or leakage. Such control is an im 
portant factor for safety, and may prove the difference 
between life or death. 

I claim: 
1. In a dual braking system for automotive vehicles, 

a primary hydraulic brake actuating cylinder at each 
wheel, a master cylinder adapted for producing fluid under 
pressure upon movement of a piston therein, an auxiliary 
hydraulic brake actuating cylinder at each wheel, valve 
means connecting said primary brake actuating cylinders 
and said auxiliary brake actuating cylinders to said master 
cylinder in first and second terminal positions respective 
ly of said valve means, and sensing means operatively 
connected to said piston and adapted for actuating said 
valve means from said first position to said second posi 
tion upon movement of said piston past a predetermined 
point in said cylinder. 

2. In a dual braking system for automotive vehicles, 
a primary hydraulic brake actuating cylinder at each 
wheel, a master cylinder adapted for producing fluid under 
pressure upon movement of a piston therein, an auxiliary 
hydraulic brake actuating cylinder at each wheel, valve 
means connecting said primary brake actuating cylinders 
and said auxiliary brake actuating cylinders to said master 
cylinder in first and second terminal positions respectively 
of Said valve means, said valve means including electri 
cally powered actuating means for moving said valve 
means between said terminal positions, and sensing means 
operatively connected to said piston and adapted for actu 
ating said valve means from said first position to said 
Second postion upon movement of said piston past a pre 
determined point in said cylinder, said sensing means 
including an electrical circuit having a switch operable 
upon said movement of the piston past the predetermined 
point. 

3. In a dual braking system for automative vehicles, 
a primary hydraulic brake actuating cylinder at each 
wheel, a master cylinder adapted for producing fluid un 
der pressure upon movement of a piston therein, an 
auxiliary hydraulic brake actuating cylinder at each wheel, 
a fluid supply conduit from said master cylinder, a pair 
of valves positioned in communication with said conduit 
at the front and rear of the vehicle, said valves being 
of the two-way type and adapted for selectively connect 
ing said conduit with the primary and auxiliary actuating 
cylinders of the front and rear sets of wheels respectively, 
and valve operating means having an operative connec 
tion to said piston and formed for controlling said valves 
to communicate said conduit with said primary actuat 
ing cylinders while said piston is positioned in a prede 
termined portion of said master cylinder and for reversing 
said valves when said piston is out of said predetermined 
portion of said master cylinder. -- 
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4. In a dual braking system for the wheel of an auto 
notive vehicle having friction brakes for slowing rotation 
of the wheel, a pair of hydraulic brake actuating cylinders, 
a master brake cylinder having a fluid supply, a two-way 
valve connected to said brake actuating and master cyl 
inders and formed for selectively supplying fluid under 
pressure from the master cylinder to one of said brake 
actuating cylinders in one terminal position and to the 
other actuating cylinder in its other terminal position, 
and electrically operated means for positioning said valves 
in one terminal position during normal operating condi 
tion of said master cylinder and for positioning said valve 
in the other terminal position upon depletion of said 
fluid supply at said master cylinder. 

5. A dual braking system of the character described 
75 in claim 4 and wherein said two-way valve is of the ro 
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tary type, and said electrically operated means is adapted 
to rotate said valve. 

6. A dual braking system of the character described 
in claim 5 and wherein said electrically operated means 
includes a rack and pinion drive for said valve, a sole 
Iloid connected to said rack, and an electrical switch op 
erable by movement of the piston in said master cylinder 
beyond a predetermined position. 

7. In an automotive vehicle having brake drums car 
ried by each wheel for frictional engagement by outward 
ly movable brake shoes pivoted on the vehicle, a dual 
braking system, comprising a cam rotatably mountable 
between the brake shoes at each wheel and formed to 
spread such brake shoes when rotated in either direc 
tion, an arm extending from said cam for rotating the 
latter when the arm is displaced from a centered position, 
primary and auxiliary hydraulic cylinders mounted in 
confronting relation with said arm interposed therebe 
tween for displacement in a first direction when fluid un 
der pressure is supplied to said auxiliary cylinder, a 
master cylinder adapted for producing fluid under pres 
sure upon Inovement of a piston therein, valve means 
connecting said primary brake cylinders and said auxiliary 
brake actuating cylinders to said master cylinder in first 
and second terminal positions, respectively of said valve 
means, said valve means including electrically powered 
actuating means for moving said valve means between 
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said terminal positions, and sensing means operatively 
connected to said piston and adapted for actuating said 
valve means from said first position to said second posi 
tion upon movement of said piston past a predetermined 
point in said master cylinder, said sensing means includ 
ing an electrical circuit having a switch operable upon 
said movement of the piston past the predetermined point. 

8. A dual braking system as defined in claim 7, and 
wherein said valve means includes a valve having a rotor 
movable between terminal position and formed with pas 
sages adapted for communicating said master cylinder 
with said primary cylinder during the first position of the 
stroke of said piston and with said auxiliary cylinder 
upon a continuing portion of said stroke whereby the 
changeover from said primary to said auxiliary cylinder 
will release the brakes for a tiny instant and thus signal 
the driver that the system has switched to auxiliary 
braking. 
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