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UNITED STATES 
1,659,203 

PATENT OFFICE. 
MAUNSELL B. JACKSON, OF TORONTO, oNTARIO, CANADA, ASSIGNOR OF ONE-THIRD TO 

EDWARD McMAHON AND ONE-THIRD TO THOMAS CAMERON BATE, BOTH OF OT 
TAWA, CANADA. 

FLUID-PRESSURE BRAKE. 

Original application filed November 10, 1924, Serial No. 748,992. Divided and this application filed 
January 16, 1925. Serial No. 2,850. 

This application is a division of my co 
pending application Serial Number 748,992, 
filed November 10th, 1924, and may be ap 
plied to the mechanism contained in my Pat 
ent 1,523,648, issued January 20, 1925. This 
invention relates to brakes and more particu 
larly to those controlled by fluid pressure as 
shown in the above mentioned application 
and patent and my object is to provide simple 
apparatus of this character which may be 
easily operated to effectively apply the brakes. 
Another object of the invention is to provide 
means whereby the braking effect will corre 
spond directly to the distance travelled by a 
control lever or foot pedal. 
I attain my objects by means of the con 

structions hereinafter described and illus 
trated in the accompanying drawings in 
which 

Fig. 1 is a side elevation of a gear box 
showing my brake actuating mechanism ap 
plied thereto and showing the parts of the 
mechanism, except the pedal lever, in the 
“on” position, this being the position of the 
parts after the brake has been fully applied 
and before the brake cylinder has been re 
filled; 
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Fig. 2 a longitudinal vertical section of 
the brake cylinder showing the parts there 
of in their positions when the brake is off; 

Fig. 3 a horizontal section through the 
valve chamber in Fig. 2; and 
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Fig. 4 a view showing the mechanism for 
holding of the brakes when it is desired to 
tow the vehicle. 
1 is the crankshaft of an engine which is 

connected by any suitable change speed gear 
ing to a transmission shaft 3, the latter be 
ing adapted to drive the wheels of a vehicle 
through any suitable driving connections. 
Oil or other fluid is carried in a sump formed 
in a casing 5 which may also be used for en 
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closing the change speed gearing. On this 
casing is secured two pumps 45 and 46 pref 
erably of the rotary gear type, the former 
pump being driven by the engine shaft 1, the 
latter pump being driven by the transmission 
shaft 3. Any suitable driving means may be 
employed to operate these pumps from their 
respective shafts, the purpose of the two 
pumps is to provide a supply of liquid at all 
times unless the vehicle and engine are both 
at rest. The inlet openings of the pumps 
communicate with the Sump in the casing 5. 

The outlet openings of the pumps communi 
cate with opposite ends of a passage 47 hav 
ing a safety valve 48 of common type located 
therein and adapted to spill the liquid into 
the casing when a certain pressure is reached. 
The passage 47 communicates with a verti 
cal passage 47 which leads to a manually 
operated valve of any suitable rotary type 
having a stem 49 adapted when turned to 
open the valve to spill the fluid from the feed 
passages back into the casing 5. To the 
valve stem is connected a lever E (see Fig. 4) 
adapted when set in a running position to 
close the spillway valve and adapted to open 
the latter when the lever is set in a neutral 
position. 
To apply the brakes to the vehicle and to 

automatically apply them should the engine 
and vehicle stop or should the vehicle back 
down a hill with the engine stopped, I pro 
vide a brake cylinder b secured to the side of 
the casing 5. In the cylinder is mounted a 
piston b provided with a piston rod b° con 
nected with a lever 5 to which is connected 
the brake rods 6' which are connected to the 
brakes (not shown). A spring or springst 
connected with the leverb and a suitable 
stationary part of the vehicle are adapted to 
rock the lever to applv the brakes. The 
brakes are normally held in their of posi 
tion, when the engine is running, by means 
of fluid under pressure acting against the 
piston b to rock the lever b against the ten 
sion of the spring b. Communicatinor with 
the end of the cylinder remote from the pis 
ton rod is a duct b which also communicates 
with an annular groove b" formed in a valve 
chamber 58 formed on or secured at the top 
of the brake cvlinder. In this chamber is 
mounted a slide valve b which is turned 
down intermediate its ends to form an annu 
lar recess b. An inlet passageb formed 
in the body of the chamber forms a commu 
nication between the latter, and the feed 
passage 47 and this passage communicates 
with the recess b so that equal pressure is 
applied to both ends of the valve. Refer 
ring particularly to Figs. 2 and 3 it will be 
noted that an exhaust opening b is formed 
at one end of the chamber and a relief open 
ing bat the other end thereof. These open 
ings and another relief opening b? formed 
in the cylinderb communicate with the inte 
rior of the casing 5. Any leakage past the 

55. 

O 

5 

O 

75 

80 

90 

95 

O) 



10 

5 

20 

25 

left hand end of the valve b is drained by 
the relief opening b which prevents any 
pressure from being built up in the chamber 
b. From the above description it is evident 
that by shifting the valve to the right that 
the inlet passage b will communicate with 
the duct b and by shifting the valve to the 
left the duct will communicate with the ex 
haust opening b to thus supply fluid to 
the cylinder b to hold off the brakes or per 
mit the springs b to act on the plunger to 
force the fluid from the cylinder and thus 
apply the brakes. 
To control the brakes I provide a pedal 

lever B fulcrumed on the shaft 22. To 
this lever is pivotally connected a linkb 
which passes through one arm of a bell crank 
lever b and has adjusting nuts b° threaded 
thereon for engagement with the bell crank. 
The latter is fulcrumed on the cylinder b 
and to its other arm is pivotally connected 
a link b which is pivotally connected at b. 
to a lever b8. One end of this lever is piv 
otally connected with the rod of the valve 
b' while the other end of the lever has a 
pin and slot connection with the piston rod 
b”. In Fig. 2 the parts are shown in posi 
tion to hold the brake off, while in Fig. 1 
the parts are shown in their positions with 
the vehicle at rest and with the brake on 
since there is no liquid pressure. 
A spring B normally holds the pedal le 

yer, B inits, inoperative position with the 
brakes off. A spring b disposed on the link 
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b' engages a suitable part carried thereby 
and also the arm of the bell crank opposite 
the adjusting nuts to form a resilient con 
nection between the bell crank and the link. 
It will be understood that this connection, 
in the present invention, could be rigid or 
adjustable. 
From the above description it is evident 

that, by depressing the pedal lever B, the 
fulcrum point b will be shifted to the left, 
in Fig. 2, to thus moye the valve b and 
establish a communication between the duct 

and exhaust port b. The springs, b 
then force the piston b towards the duct 
which forces some of the liquid therein 
through the exhaust port. This movement 
of the piston causes the lever b to be rocked 
in the opposite direction, on its fulcrum, to 
shift the valve to its duct-closing position. 
If the pedal lever is only slightly depressed 
the automatic equalizing arrangement just 
described permits only a small amount of 
the liquid being exhausted from the brake 
cylinder and thus the brakes are only slightly 
applied. If more braking action is required 
the pedal lever is further depressed which 
causes the above described cycle of opera 
tions to be repeated. The farther the foot 
pedal is depressed the longer the stroke of 
the valve b and the greater the volume of 
liquid exhausted from the brake cylinder. 
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When the operator's foot is removed from 
the pedal the spring B' returns the pedal 
lever B to its normal position and rocks the 
bell crank to shift the fulcrum b which 
shifts the valve b° (Fig. 2) to the right and 
forms a communication between the inlet 
port band the duct b which permits fluid 
to flow into the brake cylinder. This fluid 
acts on the piston lb and as the cylinder is 
filling, the lever b is being swung, by means 
of its pin and slot connection with the piston 
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rod b°, to the right, see Fig. 1. This 
causes the valve to move to the left towards 
its position for closing the duct b but the 
pedal is so adjusted as to leave a sufficient 
communication between the duct and the in 
let port b to normally supply pressure and 
hold the brakes fully off. Any leakage past 
the piston is drained by the relief opening 
b° and this leakage is automatically replaced 
by the valve shifting slightly to admit fluid 
in the duct. 
operation of the pedal lever B is identical 
with the operation of an ordinary brake lever 
in which the brakes are manually operated. 
In other words the above described equaliz 
ing arrangement permits an easy operation 
of the brake without the necessity of inter 
mittently moving the pedal to its on and off 
positions to avoid locking the brakes which 
causes the vehicle to stop so suddenly the 
occupants are pitched forward. 
From the above description it is evident 

that when the engine stops and the vehicle 
comes to rest, E. pumps will be inopera 
tive and therefore the fluid pressure will 
drop. The springs b acting against the 
fluid pressure will thus force the fluid from 
the cylinder b through the communication 
between the duct b° and the inlet port b 
and into the feed passage 47. Sufficient of 
this fluid will escape through the pumps into 
the casing 5 to permit the springs b to 
apply the brakes. This is facilitated by the 
movement of the valve b which uncovers 
more of the duct as the springs move the 
piston b. 
From the hereinbefore described arrange 

ment for driving the pumps 45 and 46 it 
will be noted that while the vehicle is travel 
ing in a forward direction both pumps are normally pumping liquid from the liquid 
chamber in the casing 5 into the brake cyl 
inder b to hold off the brakes. It is obvious 
that when a vehicle, in trying to climb a 
hill, begins to back down the latter the trac 
tion of the rear wheels revolves the trans 
mission shaft in the reverse direction. This 
also reverses the direction of rotation of the 
rear pump 46 and causes the latter to pump 
the liquid from the brake cylinder, through 
the communication with the inlet port b' 
and the duct b', into the casing 5, thus per 
mitting the springs to apply the brakes. 
This eliminates the danger of the vehicle 
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backing down a hill due to the engine stall 
ing or the driver changing gears near the 
top of the hill. a -- 
To hold off the brakes when it is desired 

to move or tow the vehicle, without running 
the engine to supply fluid to the brake cyl 
inder, I provide a manually operated ratchet 
toothed sector 65 (see Fig. 4) suitably piv 
oted on a part of the vehicle. This sector is 
connected, by means of a flexible connection 
66, with the end of the lever b remote from 
the brake springs b” and rodsb. A pawl 
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67 carried on the end of a socket 68 which 
is pivoted on a part of the vehicle and 
adapted to receive an end of a tool (not 
shown) is adapted to pick the sector 65 and 
thus rock the lever bagainst the tension of 
the springs b. A pivoted dog 69 shaped 
as a bell crank is adapted to engage the teeth 
of the sector to releasably lock the lever in 
position for holding off the brakes. 
The hand lever E hereinbefore described 

as connected with the spillway valve stem 
49 is also suitably connected with the emer 
gency brakes (not shown), the position of 
the lever for applying these brakes being in 
dicated at Ein Fig. 4. The neutral position 
of this lever is indicated in full lines and in 
this position the spillway valve is opened. 
The position of the lever when the vehicle 
is to be started and when it is in motion is 
also indicated at E and in this position the 
spillway valve is closed. The lever E is re 
leasably locked in its neutral or brake apply 
ing positions by a spring actuated dog 70 
carried by the lever and adapted to engage a 
toothed quadrant 71 carried by the vehicle. 
To ensure the brakes are not held off when 

the lever E is moved to its “running’ posi 
tion the lever is provided with a projection 
72 adapted to engage a pivoted arm 3 con 
nected by means of a link 74 with the dog 
69. This arrangement, when the lever E is 
swung to its running position, causes the dog 
69 to be released from the teeth of the Sector 
and thus causes the brake applying Springs 
to come under the action of the brake cyl 
inder b. 
The mode of operation, assuming there is 

no fluid in the cylinder b, is as follows. 
The lever E is first set to its running posi 
tion ER and the engine started which Sup 
plies the cylinder b with fluid and causes 
the piston bi and brake rod b° to move to 
the right in Fig. 1. As these parts are mov 
ing in this direction the leverb moves the 
valve b° in the opposite direction until the 
duct b is very nearly closed as shown in 
Fig. 2. When the pressure in the cylinder 
b exceeds a predetermined minimum the 
safety valve 48 opens to allow the excessive 
liquid to escape back into the casing. When 
it is desired to apply the brakes, the pedal 
B is depressed to permit a portion or all 
of the liquid to be forced out of the brake 

cylinder, the amount of liquid exhausted 
from the cylinder depending entirely on the 
movement of the pedal. As long as the 
pedal is depressed no fluid is admitted to 
the cylinder and no more than the predeter 
mined amount of fluid is exhausted from the 
cylinder so that the pressure of the brakes 
will remain constant. If a slight applica 
tion of the brakes is first applied, this can 
be increased by a further depression of the 
pedal. Immediately the foot pedal is re 
leased the spring B' returns it and thus the 
bell crankl, 16 to their normal positions 
which causes the lever b8 to shift the valve 
b° to permit the fluid to enter the brake cyl 
inder to again hold off the brakes. 
What I claim is: 
1. The combination with a brake, of means 

tending to apply the brake; fluid pressure 
means normally holding the brake out of ac 
tion: manually operable means for holding 
the brake applying means out of action when 
the fluid pressure means is inoperative; and 
automatic means for releasing the manually 
operated means when the fluid pressure 
means is operative. 

2. The combination with a brake, of means 
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connected with the brake including a Spring is 
tending to apply the brake; fluid pressure 
means including a spillway valve adapted 
tö normally maintain the brake out of ac 
tion; means including a manually operable 
ratchet toothed sector for holding the brake 
out of action when the fluid pressure means 
is inoperative; means for releasably locking 
the sector in its operative position; a lever 
for opening and closing the spillway valve; 
and means operable by the lever for actuat 
ing the locking means to release the sector 
when the lever is moved to close the said 
valve. 

3. The combination with a brake, of means 
connected with the brake including a spring 
tending to apply the brake; fluid pressure 
means including a spillway valve adapted 
to normally maintain the brake out of ac 
tion; means including a manually operable 
ratchet toothed sector for holding the brake 
out of action when the fluid pressure means 
is inoperative; a dog for releasably g 
the sector in its operative position; a pivote 
arm; a link pivotally connected with the dog 
and the arm; a lever for opening and clos 
ing the spillway valve; and a projection 
carried by the lever adapted to engage the 
arm to release the sector when the lever is 
moved to close the said valve. 
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4. The combination with a brake; means 
tending to apply the brake; fluid pressure 
means including a lever, a piston and a 
cylinder for controlling the operation of the 
brake; a valve for controlling the flow of 
fluid into and out of the cylinder; a piston 
rod connected with the said piston; a suit 
ably fulcrumed lever connected with the 
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valve and the piston rod whereby a move 
ment of the latter in one direction will 
cause a reverse movement of the valve; and 
means operable by the first mentioned lever 
or shifting the fulcrum of the second lever 
to actuate the valve. 

5. The combination with a brake; means 
tending to apply the brake; fluid pressure 
means including a lever, a piston and a 
cylinder for controlling the operation of the 
brake; a valve for controlling the flow of 
fluid into and out of the cylinder; a piston 
rod connected with the said piston; a suit 
ably fulcrumed lever connected with the 
valve and the piston rod whereby a move 
ment of the latter in one direction will 
cause a reverse movement of the valve; 
and a bell crank having one arm connected 
with the first mentioned lever and the 
other arm pivotally connected with the 
second lever to form its fulcrum. 

6. The combination with a brake; means 
tending to apply the brake; fluid pressure 

25 
means including a lever, a piston and a 
cylinder for controlling the operation of the 
brake; a valve for controlling the flow of 
fluid into and out of the cylinder; a piston 
rod connected with the said piston; a lever 
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pivotally connected with the valve and hay 
ing a pin and slot connection with the pis 
ton rod; a bell crank; a link connecting one 
arm of the bell crank with the first men 
tioned lever; a second link pivotally con 
nected with the other arm of the bell crank 
and with the second mentioned lever to 
form its fulcrum. 

7. The combination with a brake; means 
tending to apply the brake; a cylinder hav 
ing a piston mounted therein for controlling 
the operation of the brake; a valve cham 
ber having inlet and exhaust ports therein; 
a fluid supply conduit connected with the 
inlet port; a duct communicating with the 
cylinder and with the chamber; a slide valve 
in the chamber adapted to form a commu 
nication between either one of the said ports 
and the duct and normally positioned rela 
tive to the duct to form a small communica 
tion between the latter and the inlet port; 
an operating lever; and means connected 
with the valve and piston for regulating the 
exit of fluid from the cylinder in proportion 
to the travel of the lever. 
Signed at Toronto, Canada, this 9th day 

of January, 1924. 
MAUNSELL B. JACKSON. 
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