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: i invention velates to improvements in
vehicular hydraulic brake mechanism.
L invention has to do with a type of
hydraulic brake in-which pressure or gear
chambers arve employed into either of which
liquid or oil is compressed by vehicle driven
members such as gears, the reaction causing
an application of brakage. In thistype of
mechanism, a reservoir 1s employed. to sup-
oly a Body of ol for operation of the mech:
“anism, and therein, when' the brake is op-
crating, an endless flow. of oil going to and
from said chambers, or one thereof. -
't has been found: that if the oil is.dis-
charged to the reservoir below the lever
theremn, that the air which enters the gear
or-pressure chambers just prior to the ap-
plication of brakage, will cause the oil body

to foam, and if the oil is discharged to the

reservoir above the level therein, a sufficient
noise results that might be objectionable in
some types. of cars, especially passenger cars.
Turther, it has been found that after a
brakage application has been applied, a cer-
ain residue of oil remains in-the chambers
or chamber, and this oil residue idles as the
vehicle is running in the absence of brak-
aze stress. This idling oil, causes a shight
drag, and also generates heat. -
Now it ig one of the objects of this inven-
tion to release the air from the gear cham-
bers, preferably to-the reservoir
Houid level therein, and to provide fori the
veturn of used oil to the reservoir below ‘the
lovel therein, thereby gaining all the ad:
vantages of oil delivery below the oil level
and avoiding the objectionable foaming of
the oil body. - , S
A further feature of the invention is to

ov pressure chambers any and all idling. oil
that hevetofore has remained therein subse-
quent to the application of brakage and
when the vehicle driven members are -op-
erating 1dly. e T

My improved mechanism and: method in-
volves many other features and advantages
which will be more fully described in con-
nection with the = accompanying drawings

s

Fig. L.

above the.

provide means for expressing from the gear-

‘and which will be more partiéﬁlarl_y pointed -

out in and by the appended claims.

In the drawings: . B
Tig. 1, is a sectional view on line 1—1 of
- v o
Hig. 2. oo : U
Fig. 2, is 2’ sectional view on line 2—2 of

Trig. 8, is a horizontal sectional view on
line 838 of Fig. 1. , RS
fig. 4, is a similar view on line 4—4 of
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Fig. 9, 1s a top plan view showing the ex-
tent of movement of the operating lever for
the controlling valve. ,

-Fig. 10, is a face view of the casing- and
gears. e \ : L
~ Like characters of Tteference designate

‘similar parts throughout the different figures

of the drawings. .

As more clearly shown in Fig. 2, the device
includes what I will term an operating section
1, which is divided by a partition 2, into a
reservoir 8 and a gear chamber 4, the left

and side being open. A partition 5 divides
off the gear chamber 4 to form an oil supply
passage 6, leading from the bottom of the res-
ervoir toward the open side of the casing. A
suitable filling opening is shown closed by a
screw plug 7, and I have indicated the oil

level at 8. A vehicle driven shaft is indicated

at 9, and is journaled at 10 and 11, and extends
into the gear chamber 4. A second shaft 12,
is journaled at its right hand end in a bearing
13, What I will call a first gear 14, is suit-
ably secured to shaft 9, and is disposed in the
upper portion of the gear chamber 4. Mesh-
ing with first gear 14, is a second gear 15,
which is suitably secured to shaft 12, and is
disposed in the lower portion of the gear
chamber 4. As will be seen by reference to

- Fig. 10, the gear chamber 4 is shaped to close-

ly fit the peripheries of gears 14 and 15, and
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at points on opposite sides of the area of mesh
engagenent. the casing is shaped to form
pressure chambers 16 and 17. When the ve-
hicle is backing, the gears 14 and 15 rotate
1 the full line arrows shown
i Fig. 10, and when the vehicle is advanc-
ing, the gears will of course be rotated in a
direction opposite to the full line arrows, as
indicated by the dotted line arrows.
- ~The casing 1, is closed on its open left hand
side by what I will term a valve section or
casing 18, the juncture being suitably made

18, is provided with a vertically disposed con-
trolling valve casing 19, in which a control-
ling valve 20 is mounted for rotative adjust-
ment, which adjustment, in the present-case,
is oscillatory.  An operating arm 21, is suit-
ably secured to the valve 20 and is connected
by a rod 22, to be oscillated hetween stops
23 and 24, from a non-braking to a full-brak-
ing adjustment, respectively.. s

I will first describe the manuer in which

oil is admitted to the controlling valve 20,

: and.will successively describe thereafter, the -

manner in-which the oil performs its various
functions in association with various parts of
the structure.

Section: 18,
passage 25 which connects with passage 6 and
opens to a valve inlet chamber 26, which is
shown suitably closed by a plag 27. Said

18

-chamber 28, is shouldered at 98 and the lower

end 29, of the valve 20, seats on said shoulder.
Baid Jower end is hollow, as shown at 30,
and is provided with ports 81 and 32. Fx-
tending laterally in oppoesite directions from
the lower end of valve 20, are valve controlled
Passages 33 and 34, the latter being equipped
with non-return.valves 35 and 86, respec-
tively. Caps 387 -and 88; form bearings for
stems 89 and 40, respectively, with which said

valves are provided and springs 41 and 42,

normally act to seat said valves: Oil suction
passages 43.and 44, lead, respectively, from
the outer sides of valves 35 and 36, upwardly
to' passage chambers 45 and 46: the latter deo

- livering to pressure chambers 16 and 17, ve-

a,
]

spectively, as will be clearly seen from Figs.
Land-7.. 1t will be clear that vo oil ean pass
the nen-return valves 85 and 36, in descend-
ing said passages 48 and 44. o

- By reference to Fig. 10,1t will be clearthat
if the vehicle js advancing, the gear whee's 14
and 15 will suck oil up passage 44 to chamber
17, and deliver the oil to chamber- 16, when
brakage is applied, as will later be more fully

~described. © Assuming that brakage had been

applied, in this manner, the valve section

> is provided with an outlet chamber 47 , see

Figs. 1 and 6, which has openings 48 and 49,
communicating with passage chambers 45 and
46, respectively. Non-return valves 50 and

51, control said openings 48 and 49, respee-”

tively, to prevent return of il downwardly

provided with an admission

or backwardly to .said chambers 45 and 46,

and are normally held closed by springs, as
shown. .
Lwill next refer to the novel means whereby

-2ir confined in chambers 18 and 17, upon

initiation of a brakage application, will be re-
leased. Co :
Viewing Fige. 1, 8, 4, 5 and 6, it will be
seen that the valve 20, 1s provided with an
axially disposed and combined air and oil
discharge: port or passage 52 which extends
upwardly from said outlet chamber 47 to
the top of said valve 20, at which point I have
shown it closed by a plug 53. At its lower
end, said passage communicates with chamber
47 through ports 54, in valve 20, and cosre:
sponding ports 53, in casing 19. When the
controlling valve 20 is'in the non-braking ad-
justment shown in the drawings, these horts
are fully open as will be seen by refevence to

Fig. 6. The arrangement is such that o bal-

ance of pressure will be afforded so that there
will be no resistance to rotative adjustment ot
valve 20, as far as lateral oil pressure is con-
cerned.  An air exhaust port 56, Fig. 4, leads

from passage 52 to an air exhaust passage 57,

which. delivers to reservoir 8, above the oil
level therein. The purpose of this air ex-
haust, will be more fully set forth in the
description of the operation.

I will next describe the means and manner
of discharging the used oil from the cham-
bers 16 and 17, when braking pressure is be-
ing applied, this oil being discharged to the
reservoir below the level therein and free
from air admixture therewith. '

Referring to Figs. 1'and 5, it will be seen
that valve 20 is provided with an elongated
port 59, opening from passage 52, to an oil
discharge passage 60. It will be noted that
port 56, which 1s relatively narrow, comes
into and turns out of registry with passage
57, before the beginning of registration of
port 59 with passage 60. It is the intention
to permit discharge of all the air from the
pressure chambers 16 and 17 before the oil
comes into the same, or substantially so.
Thus, at any rate and in all events, the air
and oil ports 56 and 59 come into registration
with their respective passages sequentially.
Thus, there will be a. minimum of oil in the
aiv that discharges out.through passage 57, if

‘there is any at all, and there may be a moiety
~of air passing out through 60, but only atthe

start, and that will not in any event he suffi-
cient to cause any foaming of oil. However,
where the ports are accurately located, there
will be no oil in the air passage or no air in
the oil passage. I have shown passage 60,
coniiected by a pipe 61, the lower end of the
latter entering the reservoir below the oil
level as shown in Fig. 2. AR
I'will-next describe the means and manner
of forcing out from the pressure chambers 16
and 17, any residue or idling oil, such as may
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remain after the controlling valve has been

adjusted from 2 braking to a non-braking po-

sition. © - : P :
The valve 20, is provided with an air in-

gress passage 62, shown more particularly in

Figs. 1 and 3 to 6, and which, in the present
form, extends downwardly or lengthwise of
the valve 20 in parallel relation with passag

52.. At its'upper end, said passagé 62, com-
municates with a passage 63, which, as will
be seen in Fig. 8, opens to reservoir 3, above
the oil Jevel therein.  The lower end of said
passage 62, terminites at 64, see Fig. 7, in an
outlet of narrow cross section adapted to reg-
ister with a like narrow port 65, which opens

- topassage chamber 46. Near the passage 63,
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the valye 20, has an annular groove 66, adapt-
ed to catch oil that may rise between valve 20
and casing 19; the groove 66 being always in
registration for discharge to passage 63 and

the oil will be returned thereby to the reser-

voir. This will effectively prevent oil leak-
age out through the topofthe device. -

I will next describe the operation of my
improved device. - ’
- All the views show the device in a non-
braking adjustment, hence, in this adjust-
ment, I will first describe a portion of the op-
eration. Assuming that the vehicle is advanc-
ing, the gears 14 and-15 will, subsequent to
and following the application of brakage,

draw any residue oil from chamber 17 to

chamber 16, thereby making the former a suc-
tion chamber. This will induce air from the

top of the reservoir to flow through 63, 62,

64 and 65 into chamber 46 and thence into
chamber 17. This air will be carried around
by gears 14 and 15 and will crowd any residue
oil from chamber 16 up into outlet chamber
47, bv raising valve 50 With the parts in the
non-braking adjustment, the expressed oil,
if the velocity of the air was great enough,
dependent upon the speed of advance of the
vehicle, would be. forced up passage 52 and
out through passace 57 back into the reser-
voir. However. if the residue was only a
small quantity, it might remain in a portion
of chamber 47, thereby. freeing the wheels 14
and 15 from any oil drag. There could be
no drag as a vesult of air suction, as the air
coming into the suction chamber 17, from the
reservoir, would bhe sent right back to the
reservoir, from chambers 16, 45, 47 and pas-
sages 82and B7. Thus.there would be an end-
lass cireuit of air passing through the cham-
hevs 16 and 17, which could not form a drag
of any appreciable nature. This is true when
the vehicle is advancing and the device is in
the non-braking adjustment shown but it
would not be true if the vehicle were backed
up while the device is in the non-braking ad-
justment, as will be later described. It will
be understood that in the present adjustment,
the ports 31 and 82, are in a position to pre-

vent oil from entering either suction passages
43 or 44. B R o

Now assume that the vehicle was advanc-
ing and it was desired to apply brakage, the

arm 21 would be turned in a clockwise direc- -
tion, viewing Fig. 9, thereby opening ports -

aa

31 and 32 to passages 33 and 84. Tn this di-
rection of movement of the vehicle, chamber
17 would still be a suction chamber and would
suck up oil through passage 44, and as turn-
ing of valve 20 would shat off ports 5, de-
pendent on the extent of turning movement
of valve 20, egress of oil from the compres-
sion chamber 16, would be. correspondinglv
restricted, thus, increasing congestion in saiil
chamber. “Thiz would retard rvotation

Py
O
wheels 14 and 15 and would apply brakagsoe

Z

to the vehicle. . At this peint it may be stated
that such-adjustnient of valve 20, would move
terminal 64, out of registry with 63, thereby
cutting off ingress of air therethrough. Fuo-
ther; just as the oil rushed into chamber 17,
and over into chamber 16, the air in said
chambers would be expressed in advance of
the “oil; and, if in sufficient volume, would
pass out through port 56, Fig. 4, into passage
57. It will be noted that port 56 is relatively
narrow, hence, it would be out of registry
with 57 just as: soon as valve 20 had been
turned into a braking adjustment of a sub-
stantial nature. For instance, it will ke as-
sumed that port 56, in'a full size brake, was
three eighths of an inch wide and when the
ports 31 and 32 were opened three sixteenths
an. inch; in a Hght braking application,
the port 56 would still be half way open, and
hence, air could first rush out through port
56 and passage 57 before the valve 20 had
been turned far enongh to close port 58. A
three sixteenths opening of valve 20, would
afford a very considerable brakage applica-
tion. Of course, if a wide open adj ustment of
valve 20 was suddenly made, then both the
air and oil would have to pass out through
port 59 and passage 60. However, a driver
usually, and in the great majority of in-
stances, applies his brakes gradually, and
this is especially true of a hydraulic brake

where the braking action is so quiclly respon-

sive. ~

Now, by reference to Fig. 5. it will be scen
that just as soon as air-egress has Leen closed,
then port 59 will begin fo register with pas-
sage 60. Port 59 is elongated, as shown so
that it will remain open when ports 31 and
32 have veached a full open position. How-
ever, port 59 will not begin to register with

passage 60, until just after ports 31 and 32

have been opewed slightly., -

While T have stated a certain sequence of
port action, such action, in actual practice,
may be slightly varied,
from the real invention.

When the valve 20, has been returned to
a non-braking position, the operations here-

3

89

o
Ct

00

)

without departing




4 , 1,787,796

toforve - deseribed will take place, and this
part of the operative description need not be
repeated. 7

‘Describing the action of the device in back-

- ward movement of the vehicle it will be noted
- that in the non-braking adjustment shown,

- chaimber 16 would be the suction chamber and

10

the suction set up would exercise a closing
action on valve 50, in addition to the closing
spring of the latter. The suction in chamber
45 and passage 43 would tend to unseat valve
85 -but just as soon as suction became equal-

ized, it would again seat. The valve 20 would

20

25

30

35

of course not permit entrance of oil toward

valve 35 because it would close passage 83, as
shown in Fig. 1. Of course an absolute vac-
wum could not be established because it is not
intended that gears 14 and 15 should be in
absolutely air tight engagement with their
respective chambers, and further, such a rela-
tively rough mechanism as a brake, would not
be made on & precision basis. It will also be
inderstood that backing up movement is sel-
dom effected at a rapid rate or for any consid-
erable distance. While the vehicle is backing
up, in a non-braking adjustment, it will be
clear that air could egress from compression
chamber 17, through port 62, as shown in Xig.
1. Such air as would be forced into chamber
17, in backing up, with non-braking adjust-
ment, could either be forced out of opening
49, past valve 51, or could in fact be ex-
pressed out through passage 62. -

T will next describe the action that would
take place in applying brakage against back-

*ing up movement of the vehicle.

40
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Tn applying brakage against” backward
movement of the vehicle; the valve 20 is
turned in the same direction as it would be to
apply brakage against forward vehicular
movement. - The chamber 16 becomes the suc-
tion chamber and chamber 17, the congestion
chamber. Hence, oil is sucked . upwardly
through port 83, opening valve 35, and pass-

5 ing upwardly in passage 43 to chamber 45,

from whence it enters chamber 16.  The gears
tranfer the oil from chamber 16 to chamber
17 and as the oil cannot pass valve 36, it
forces valve 51 upwardly and enters cham-
ber.47. ~The ports b4 and 55 are partially

“¢losed, dependent upon the.extent of braking

adjustiment imparted to valve 20, and. there-
by restrict egress passage of o1l so as to cause
an application of brakage. The oil egress-
ing upwardly through port 52, passes through
port 59 and passage 60 and down through
pipe 61 to the reservoir. :

“When brakage is released against backward

vehicular movement, the valve 20 will be re-

stored tothe Fig. 1 position, and if the vehicle
is advanced, air will enter through port 64 to
chamber 17, and be carried over by gears 14
and 15 to chamber 16 from whence it will be
expressed as heretofore described.

- Tt is believed that my invention will be

fully understood from.the foregoing descrip-
tion and while I have shown one specific form
of my invention, I do not wish to be limited
thereto except for such limitations as. the
claims may impart. :

I claim: T

1. In combination, a vehicular hydraulic
brake mechanism having an oil reservoir, and
means for releasing and conveying confined
air in said mechanism to said reservoir above
the oil level therein upon initiation of brak-
age, and said means arresting such -egress
from said mechanism after brakage has been

applied:

9. In combination,; a vehicular hydraulic
brake -mechanism having an oil reservoir,
means for releasing air confined in said mech-
anism to said reservoir above the level there-
in upon initiation of brakage and then clos-
ing off such egress, and means for conveying
used oil from said mechanism during brak-
age to said reservoir below the level therein.

8. In combination, a vehicular hydraulic
brake. mechanism, an oil reservoir therefor
in communication with said mechanism above
the level in said reservoir, and means for re-
leasing air from said reservoir above the level
in the latter-to said mechanism to express
idling oil from said mechanism to said reser-
voir above the level therein when said mecha-
nism is in a non-braking adjustment."

4. In combination, a vehicular hydraulic
brake mechanism, an oil reservoir therefor
having air ingress and egress passages lead-
ing to and from said mechanism above the
level in said reservoir and also an oil egress-
ing passage leading from said mechanism to
said reservoir below the level in the latter,
and a.controlling valve for said mechanism
having ports:for controlling said passages.
~5. In -combination, a vehicular hydraulic
brake mechanism, an oil reservoir therefor
having air ingress and egress passages leading
to . and from said mechanism, respectfully,
above the level in said reservoir and also an
oil egressing passage leading from said mech-
anism to said reservoir below the level in the

latter, and a substantially vertically disposed

rotary controlling valve for said mechanism
having ports for controlling said passages
dependent upon the operative adjustment of
said mechanism. ,

In testimony that I claim the foregoing as
my own, I hereby affix my signature.

WILLIAM GUNN PRICE.
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