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1%.Claims.

This invention relates to fluid pressure appa-
ratus and more particularly to-a fluid pressure
receiving system adapted for use in connection
with fluid pressure braking systems for automo-
tive vehicles.

In econventional fluid pressure receiving sys-
tems, the fluid compressor, main reservoirs, and
the- guxiliary reservoirs are' so- interconnected
that the discharge conduit of the compressor is
freely opén to- the relatively large volume- of
such reservoirs, Therefore, it is necessary to op-
erate the compressor a substantially long period
before the fluid supplied to the reservoirs builds
up to a pressure of sufficient value to effectively
apply the vehicle. brakes. In order to safely
operate a vehicle  utilizing such a system, it is
obvious that the engine thereof must be. oper-
ated to drive the compressor, while the vehicle
is at rest; until the fluid supplied to the system
builds up.to a value to maintain an application
of the vehicle brakes.

Therefore, one of theohjects.of the present in-
vention is to provide:a novel fluid. pressure re-
eeiving . system which operates to .overcome the
inherent disadvantages of conventional fluid
pressure-receiving systems.

Another object of the invention is to provide
a fluid pressure receiving system wherein a source
of fluid pressure for effectively applying the ve-
hicle brakes is available afterthe fluid comprassor
is operated a substantially short time.

Still another object is to provide a fluid pres-
sure receiving system wherein a source of fluid
pressure, of sufficient volume and under suffi-
cient pressure-to maintain an effective applica~
tion of the vehicle brakes, is available after the
fluid compressor: has operated a substantially
short time.

It has been found that the high temperatures
and pressures present during the compression
of fluids cause a certain percentage of moisture
to be contained: in the compressed. fluid, and
that such percentage increases -as the pressure
of the compressed fluid inereases. Therefore,
when the pressure of the compressed fluid is low,
substantially little or no moisture will be present,
while, on the other hand, when the pressure of
the compressed fluid is high, a substantial amount
of moisture may be contained therein. If the
moisture is not removed from the fluid pressure
before the same is utilized: in the system, the
moisture may condense from the fluid and collect
in the system, and thus cause parts of the system
to  function improperly.

Accordingly, a further object of the invention
is to provide a fAuid pressure receiving system
wherein fluid under high pressures, having mois-

ture therein, flows through a plurality of reser-

voirs whereby the moisture is condensed from the
fluid pressure before the same is utilized.
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A still further object is to provide a fluid
pressure receiving system so constructed that
fluid under pressures: below a predetermined
value, having substantially little or no moisture
content, is supplied to one reservoir and utilized
directly therefrom, while fluid under pressures,
above said predetermined value, having a sub-
stantial moisture content, is utilized after passing
through a plurality of reservoirs whereby the
moisture is condensed therefrom.

A still further object is to provide a fluid
pressure receiving system so constructed as to
automatically isolate a source of fluid pressure
when a rupture occurs in certain portions of the
system.

Other objects and novel features-of the inven-
tion will appear more fully hereinafter from
the following detailed description when taken in
connection with the accompanying drawing. It
is to be expressly understood, however, that the
drawing is employed for purposes of illustration
only and is not designed as a definition of the
limits of the invention, reference being had for
this purpose to the appended claims.

With reference more particularly to the draw-
ing, a fluid pressure brake system embodying the
present invention is shown therein as having a
fiuid compressor 10 controlled by a pressure gov-
ernor il and driven by an engine of the vehicle,
not shown, for supplying fluid under pressure to
reservoirs 12, 13 and 14, connected in series rela- .
tion by means of conduits 15, 16 and 11, A con-
duit t8 is provided for supplying fluid under pres-
sure from -the reservoir 12 to a brake valve 19,

< preferably of the self-lapping type as disclosed

in the patent.to-'W. J. Andres and R. S. Sanford,
No. 2,133,275, dated October 18, 1938, for Con-
trol mechanism, which is adapted to control the
flow of fluid under pressure to a pair -of front
brake -actuators 2@, 20 through conduits 21 and
22 and.to a pair of rear brake actuators 23, 23
through conduits 24 and 25. A control lever 26
is provided on the brake valve 19 to operate the
latter to close the normally open connection be-
tween an atmospheric port 21 and conduits 21
and 24 and to open a fluid connection between
the latter conduits and conduit 18.

One of the features of the invention is to pro-
vide, in 9 fluid pressure receiving system, means
for securing a source of fluid, of sufficient volume
and under sufficient. pressure to maintain an ap-
plication of the vehicle brakes, after the fluid
compressor has operated a substantially short
time. Such an arrangement dispenses with the
necessity of operating the compressor a sub-
stantially long time before the system is charged
with fluid pressure of sufficient value to effec-
tively apply the vehicle brakes. More particu-
larly, tne reservoir 12 is constructed to be of .
sufficient size to contain the proper volume of
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fluid, under a predetermined pressure, to supply
energy to the brake actuators for maintaining
at least one medium brake application. It is to
be understood, however, that the reservoir 12 may
be constructed in varicus sizes, depending upon
the energy desired for instant use, during initial
operation of the compressor (0.

During certain phases of operation of the sys-
tem, namely, during initial operation of the com=-
pressor 10, or when the fluid pressure discharged
therefrom is below a predetermined value, the
reservoir 12 is supplied with fluid under pressure
directly from a discharge conduit 28 of the com-
pressor 19. As shown, such fluid connection
comprises conduit 29, a valve device 30, and con-
duits 31 and i7.

The valve device 30 is constructed to function
as a check valve to prevent the flow of fluid
under pressure from the reservoir 12 to conduit
28, and also to provide means for maintaining a
differential between input and output pressures
thereof, for a purpose described more fully here-
inafter. More particularly, the valve mecha-
nism includes a cylindrical casing 32 having one
end closed and a cover plate 33 secured to the
other end thereof, thus forming a chamber 34 in
which a valve member 35 is adapted to recipro-
cate. Conduit 29 supplies fluid under pressure
to the chamber 34 above the valve member 35,
while conduit 31 communicates with a port 3§
in casing 32. Communication between conduit
29 and port 36 is normally prevented by the valve
member 35, due to the action of a spring 37,
positioned in the chamber 34, that holds the
valve member in the position shown in the draw-
ing. The spring 37 is compressed sufficiently to
prevent downward movement of the valve mem-
ber 35 until the pressure of the fluid in conduit
29 reaches a predetermined value. PFluted guides
38 formed on the valve 35 serve to guide the valve
and permit equalization of pressure throughout
the chamber 34.

In operation of the valve device 30, the valve
member 35 remains in the normal position there-
of shown in the drawing until the pressure of the
fluid in conduit 29 builds up to a value greater
than the compression of the spring 87. When
such pressure is attained, the valve member
moves downwardly against the spring 371, thus
establishing a fluid connection between conduits
29 and 31, through which fluid under pressure
flows to the reservoir 2. The fluid under pres-
sure thus supplied to the reservoir 12 is conduct-
ed to the chamber 34 to act therein against the
valve member 35 to oppose the pressure of the
fluid acting on the opposite side thereof. Since
there are equal pressures exerted on opposite
sides of the valve member 35, the spring 37 will
move the valve member to the position shown in
the drawing, wherein the fluid connection be-
tween the conduits 29 and 3i is closed. In order
to move the valve member 35 downwardly to
again form g fluid connection between the con-
duits 29 and 31, the pressure of the fluid in the
conduit 28 must be greater than the pressure of
the fluid in the chamber 384 by an amount equal
to the compression of the spring 31. Therefore,
a differential will be present between the pres-
sures of the fluid in the conduit 29 and in the
reservoir 12 that will be substantially equal to
the compression of the spring 31. .

In order to permit flow of fluid pressure from
reservoir 14 to reservoir 12, while preventing flow
from reservoir 12 to reservoir 4, a check valve
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39 of any suitable construction is interposed in
the connection between conduits {1 and I86.

As heretofore stated, another feature of the
invention is to provide means for supplying a
reservoir, which is connected to the brake valve,
with fluid under pressure through a plurality of
reservoirs arranged in series relation, when the
pressure of the fluid in the compressor discharge
conduit reaches a predetermined value. As also
mentioned heretofore, such an arrangement is
advantageous since the fiuid under high pres-
sures is utilized from the system after the same
has passed through a plurality of reservoirs
whereby the moisture in the fluid is caused to
condensate therefrom, and, therefore, dry fluid is
supplied to the brake valve and subsequently to
the brake actuators.

Such means, as shown, includes a pressure re-
sponsive device 48, which will be more fully de-
scribed hereinafter, that is adapted to control the
flow of fluid under pressure from a conduit 49,
connected to the conduit 28, to a conduit 59 that
forms a fluid connection with the reservoir 13.
More particularly, the device 48 comprises casings
51 and 52 which are adapted to be clamped to-
gether with a diaphragm 83 therebetween, thus
forming chambers 54 and 55. The conduit 49 is
connected to the casing 5! and fluid under pres-
sure therefrom is allowed to flow to the chamber
54. The conduit 58 is also connected to the cas-
ing 51, but fluid communication between the con-
duit 50 and the chamber 54 is normally prevented
by a valve member §5 which contacts a valve seat
56 and thus closes the end of the conduit 5. The
valve member 55 is secured to the diaphragm 53
by any suitable means and is held in contact with
the valve seat 56 by the action of a spring 57
which exerts a downward force on the diaphragm
83. One end of the spring 57 is enclosed by a
flanged plate §8 secured to the diaphragm 53,
while the other end thereof is enclosed by an-
other flanged plate §9. A member 60, thread-
edly mounted in the casing 52, has one end there-
of contacting the plate 59 and the other end
extending outside the casing and provided with
a control member 61 so that the member 60 may
be rotated in one direction or the other to regu-
late the tension of the spring 57, and thus deter-
mine the pressure of the fluid that is required in
the chamber 54 to move the diaphragm 53 up-
wardly to allow the flow of fluid under pressure
from the chamber 54 to the conduit 59.

In operation of the fluid pressure system here-
tofore described, assuming that no fluid under

5 pressure is present in the system and that the

spring 371 of the valve mechanism 30 is com-
pressed so that a predetermined pressure of fluid
in conduit 29 is required before the valve oper-
ates to allow the flow of fluid under pressure to
the reservoir 12, thereby maintaining a differ-
ential between the pressures of the fluid in the
conduit 29 and the reservoir 12 that is equal to
the compression of the spring, and that the
spring 81 of the pressure responsive device 48

; is so adjusted that a predetermined pressure of

the fluid in the chamber 54 that is greater than
the predetermined pressure referred to above
with regard to the valve mechanism 30 is re-
quired to move the diaphragm upwardly to allow
fluid communication from the conduit 49 to the
conduit 50, it will be apparent that, as the com-
pressor 10 begins to operate, fluid under pres-
sure discharged therefrom is supplied to the
valve mechanism 30 through conduits 28 and 29,
and to the chamber 54 of the pressure responsive
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device: 48 through :conduits 28. and 49. When
the compressor 10 has operated for a suflicient
period to increase the pressure of the fiuid in the
conduit .28 to a value greater than the compres-
sion. of the spring 37, the -valve: device 39 will
operate in a manner fully described heretofore
to form-a fluid connection between: the conduits
29:and 31, and fluid under pressure: is- thus: sup-
plied to the: reservoir 12. The valve. device 38,
being in the.normal:position thereof, will prevent
the flow of fluid under pressure from the reser-
voir 12 to the reserveoir I4; and, therefore, as the
pressure -of the fluid in the conduit 28’ increases,
the pressure of the fluid in the reservoir {2 will
also. increase. However, it will be understood
that the pressure of the fluid in the reservoir (2
will be less than the pressure of the fluid in the
conduit 28 by an amount equal to the compres-
sion of the spring 31. Thus, during the initial
operation of the compressor I8, fluid under rela-
tively low pressure is supplied to the reserveir 2,
the volume of which is such that the fiuid con-
tained therein will be ample to maintain at least
one medium brake application which may be ac-
complished by operating the brake valve {9 to
supply fluid under pressure to the brake actua-
tors from the reservoir 2.

When the pressure of the fiuid in the reservoir
{2 builds up to a sufficient value to maintain sn

effective application of the vehicle brakes, the 3

device 48 is adapted to operate to allow the flow
of fluid pressure to the reservoirs {8 and (4. The
spring BT is, therefore, compressed to a value
greater than the predetermined pressure of fuid

in the reservoir 12 by an amount subkstantially

equal to the compression of the spring 3% of the
valve 30.

When the pressure of the fluid in the chambar
54 builds up to such value, the diaphragm §3 wiil
move upwardly against the spring 57 to move the
valve member 55 away from the valve seat ES
and allow the flow of fluid under pressure from
the conduit 49 to the conduit §3, through the
chamber 54. When the pressure responsive de-
vice 48 operates in the above manner, there will
be no further increase in the pressure of the fluid
in the reservoir {12 by way of valve 38. Fluid
under pressure in the conduit 55 flows to the
reservoir {3 and thereirom to supply fluid pres-

sure to the conduit 15, the reservoir H4 and the ,

conduit 16.

As-the compressor {0 continues to opsrate, the
pressure of the fluid in the reservoirs 18 and {4
is increased; and, when the same iy slightly

greater in value than the pressure of the fluid in

the reservoir 12, the valve device 89 is caused to
operate to allow the flow of fluid under pressure
from the reservoir 4 to the reservoir (2 through
conduits {8 and 1. Further operation of the

compressor will increase the pressure of the fluid

in the reservoirs {2, {3 and 14 by way of ‘conduit
50, the differential pressure action of the valve
device 39 preventing the flow of fluid under pres-
sure to the reservoir 12 through the conduit 289.
When fluid under pressure in the reservoir {12
is wutilized for a brake application, the supply
thereto will always bhe through the reservoirs (3
and [4, if the pressure of the fluid in the dis-
charge conduit 28 is above a predetermined value
which is necessary to maintain & fiuid connec-
tion between the conduits 48 and 58. Since the
valve device 30 operates to maintain a differen-
tial between the pressures of the fluid in the
reservoir 12 and in the conduit 29, the flow of
fluid pressure to the reservoir 12, by way of the
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conduit 29, will be prevented because the: pressure
of the fluid is equal throughout the system after
such. predetermined pressure-is present therein.
Therefore; when the pressure of the fluid dis-
charged from.the compressor 18 is:above a pre-
determined value; such fiuid pressure is supplied
to:the brake valve 19 through a plurality of res-
ervoirs arranged in series: relation; whersby the
moisture in. the: fluid, present therein when the
pressure. of the fluid is high, is condensed there-
from: when. flowing through the series of reser-
voirs.
As discussed heretofors, means are provided by
he present invention for automatically isolating
a, source of fluid under pressure from the system
in.the event that some: connections therein might
rupture. The valve devices 38:and 39 are so po-
sitioned with respect to-the reservoir {2, and are
so. constructed that,. if a rupture occurs in: any
part. of the system that supplies fluid under pres-
sure to. these valve devices, they automatically
operate to prevent the flow of fiuid under pres-
sure from the reservoir 2 through such rupture.
Therefore, a source of fluid under pressure is re-
tained that may be utilized for applying the vehi-

cle brakes.

Thus, the present invention provides a fluld
pressure. receiving system that may be utilized in
conmection: with fluid pressure brake systems for
automotive vehicles that includes means for sup-
plying fluid under low pressure, during the initial
operation of the compressor, directly from the
compressor to a reservoir: designed fto retain a
sufficient volume of fluid under a predetermined
pressure to maintain an effective brake applica~-
tion. Means are also provided for supplying fluid
atipressures above a predetermined value to the
reserveir through a plurality of reservoirs con-
nected in series. therewith, and, at all times after
the pressure of the fluid in the reservoir builds
up to a predetermined value, fluid delivered to-the
hrake valve has the moisture therein removed by
condensation while flowing through the plurality
of reservoirs. The present invention also pro-
vides automatic means for isolating a source of
fluid under pressure for brake applying purposes
if -a rupture occurs.in certain parts of the system.

While only one embodiment of the invention
has been shown and described herein, it is to be
understood that the invention is not limited
thereto but may be embodied in various forms as
will be-understood by those skilled in the art,
without departing from the spirit of the inven-
tion. Reference will, therefore, be had to the
appended claims for a definition of the limits of
the invention.

“What is: claimed is:

1. In a fluid pressure system comprising a fiuid
cempressor, a plurality of reservoirs, a plurality
of conduits connecting said reserveirs in series
relation, means for supplying fluid under pres-
sure from said compressor to the first reservoir
of said series during initial operation of said com-
pressor, and means responsive te a predetermined
pressure in said first means for thereafter supply-
ing. fluid under pressure to said one reservoir
through another reservoir of said series.

2. In a fiuid pressure system comprising a
fluid compressor, & plurality of reservoirs, a
plurality of conduits connecting said reservoirs
in series relation, means for supplying fluid
under pressure to one reservoir of said series
during initial operation of said compressor, and
means responsive-to a predetermined pressure in
said first means for supplying fluid under pres-
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sure to said one reservoir through other reser-
voirs of said series.

3. In a fluid pressure system comprising a-

fluid compressor having a discharge conduit, a
plurality of serially connected reservoirs adapted
to receive fluid under pressure from said conduit,
means for supplying one of said reservoirs with
fluid under pressure when the pressure of the
fluid in said conduit is between two predeter-
mined limits, and means for supplying fluid un-
der pressure to said one reservoir through an-
other of said reservoirs when the pressure of the
fluid in said conduit is above the higher of said
limits.

4. In a fluid pressure system comprising a fluid
compressor having a discharge conduit, a plu-
rality of reservoirs adapted to receive fluid under
pressure from said conduit, means for supply~-
ing one of said reservoirs with fluid under pres-
sure, means responsive to a predetermined pres-
sure in said conduit for supplying fluid under
pressure to another of said reservoirs, and means
for preventing the flow of fluid under pressure
to said one reservoir from said conduit when the
pressure of the fluid in said conduit is above
said predetermined value.

"5. In a fluid pressure system having a fluid
compressor, a plurality of reservoirs, and a plu-
rality of conduits connecting said reservoirs in
series relation, means for supplying fluid under
bressure below a predetermined value directly
from said compressor to one reservoir of said
series, means positioned in the conduit between
said one reservoir and the adjacent reservoir of

said series for preventing the flow of fluid under :

pressure from said one reservoir to other reser-
voirs of said series, and means for supplying
fluid under pressure in excess of said predeter-
mined value directly from said compressor to
another reservoir of said series whereby said
one reservoir is supplied with fluid under pres-
sure above said predetermined value through
said other reservoirs.

6. In a fluid pressure system comprising a fluid
compressor, a plurality of reservoirs, and a plu-
rality of conduits connecting said reservoirs in
series relation, a conduit connecting the com-
Dressor to a reservoir positioned at one end of
said series, a second conduit connecting said
compressor to another reservoir positioned at
the other end of said series, means for prevent-
ing the flow of fluid under pressure from the
first named reservoir to the other reservoirs of
said series, means in said second conduit for nor-
mally preventing the flow of fluid under pres-
sure to said second named reservoir, and means
responsive to a predetermined pressure in said
conduit for operating the last named means for
supplying fluid under pressure above a prede-
termined value to said second named reservoir
whereby said first named reservoir is supplied
with fluid under pressure above a predetermined
value through the other reservoirs of said series.

7. In a fluid pressure system comprising a fluid
compressor, a plurality of reservoirs, and a plu-
rality of conduits connecting said reservoirs in
series relation, a conduit connecting the com-
pressor to a reservoir positioned at one end of
said series, a second conduit connecting said
compressor to another reservoir positioned at
the other end of said series, means for prevent-
ing the flow of fluid under pressure from the
first named reservoir to the other reservoirs of
said series, means for supplying fluid under pres-
sure below a predetermined value to said first
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named reservoir, and means responsive to said
predetermined value for supplying fluid under
pressure to said second named reservoir whereby
said first named reservoir is supplied with fluid
under pressure above said predetermined value
through the other reserveirs of said series.

8. In a fluid pressure system comprising a plu-
rality of reservoirs and a plurality of conduits
connecting said reservoirs in a series circuit, a
fluid compressor, means connecting said com-
pressor to said circuit for supplying fluid under
pressure to each reservoir positioned at the ends
of said series, means positioned in the conduit
connecting one of said end reservoirs to the ad-
Jacent reservoir for preventing the flow of fluid
under pressure from said one reservoir to other
reservoirs of said series, means for normally clos-
ing the fluid connection hetween the compressor
and the other of said end reservoirs and means
responsive to a predetermined pressure in said
first means for operating the last named means
to allow the flow of fluid under pressure to said
other end reservoir whereby said one reservoir
is supplied with fluid under pressures below said
predetermined pressure directly from the com-
pressor and is supplied with fluid under pres-
sures above said predetermined pressure through
said other reservoirs.

9. In a fluid pressure system comprising a fluid
compressor having a discharge conduit, a plu-
rality of reservoirs, a conduit forming a fluid
connection between said discharge conduit and
one of said reservoirs, a second conduit form-
ing a fluid ccnnection between said discharge
conduit and another of said reservoirs, means for
allowing the flow of fluid pressure from said
second named reserveir to said one reservoir,
means positioned in said second conduit for nor-
mally closing the fluid connection to said sec-
ond named reservoir, said last named means be-
ing responsive to a predetermined pressure of
the fluid in said discharge conduit for opening
the fluid connection to said second named res-
ervoir whereby said one reservoir is supplied with
fluid under pressures below said predetermined
pressure and is supplied with fluid under pres-
sures above said predetermined pressure through
said second named reservoir.

10. In a fluid pressure system comprising a
fluid compressor having a discharge conduit, g
plurality of reservoirs, a conduit forming a fluid
connection between said discharge conduit and
one of said reservoirs, means in said conduit for
normally closing the fluid connection to said one
reservoir, said means responsive to a predeter-
mined pressure of the fluid in said discharge con-
duit for opening said fluid connection, a second
conduit forming a fluid connection between said
discharge conduit and another of said reservoirs,
means in said second conduit for normally clos-
ing the fluid connecticn to said second named
reservoir, the last named means being respon-
sive to a second predetermined pressure of the
fluid in said discharge conduit, greater than said
predetermined pressure, for opening the fluid
connection to said second named reservoir where-
by said one reservoir is supplied with fluid under
pressure when the pressure of the fluid in said
discharge conduit is above a predetermined value
and below a second predetermined valie and said
second named reservoir is supplied with fiuid
under pressure when the pressure of the fluid in
said discharge conduit is above said second pre-
determined value.

11. In a fluid pressure system comprising a
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fluid compressor, & plurality of reservoirs, and
a plurality of conduits connecting said reservoirs
in series relation, means for supplying fluid under
pressure to one reservoir of said series, means
responsive to a predetermined pressure in said
first means for supplying fluid under pressure to
said cne reservoir through other reservoirs of said
series, and means for preventing the flow of fluid
under pressure to said one reservoir through said
first means when the fluid under pressure in the
latter is-above said predetermined value,

12. In g fluid pressure system comprising a
plurality of reservoirs, a plurality of conduits
connecting said reservoirs in series relation, and
a fluid compressor having a discharge conduit,
separate conduits connecting said discharge con-
duit to the first and the last reservoir of said
series, means for normally preventing the flow
of fluid under pressure from said discharge con-
duit to said last reservoir, means responsive to a
predetermined pressure in said discharge conduit
for operating said first means to allow the flow
of fluid under pressure to said last reservoir,
means for preventing the flow of fluid under
pressure from said first reservoir to other reser-
voirs of said series, and means for maintaining
the pressure of the fluid in said first reservoir
less than the pressure of the fluid in said dis-
charge conduit whereby said first reservoir is
supplied . with fluid under pressures below said
predetermined pressure directly from said dis-
charge conduit and is supplied with fluid under
pressures above said predetermined pressure
through said other reservoirs.

13. In a fluid pressure system comprising a
fluid compressor, a plurality of reservoirs, and a
plurality of conduits connecting said reservoirs
in series relation, a conduit connecting the com-
‘pressor to a reservoir positioned at one end of
said series, a second conduit connecting the com-
pressor to another reservoir positioned at the
other end of said series, means responsive to a
predetermined pressure in said first conduit for
allowing the flow of fluid under pressure to said
one reservoir, means in the conduit connecting
said one reservoir to the adjacent reservoirs of
said series for preventing the flow of fluid under
pressure from said one reservoir to other reser-
voirs of said series, means in said second conduit
for normally preventing the flow of fluid under
pressure to said second named reservoir, and
means responsive to a predetermined pressure in
said first conduit greater than said first named
predetermined pressure for operating the last
named means to allow the flow of fluid under
pressure to said second named reservoir whereby
said one reservoir is supplied with fluid under
pressure through the other reservoirs of said
series when the pressure in the system reaches
said second predetermined value.

14. In a fluid pressure system comprising a
plurality of reservoirs, a plurality of conduits
connecting the reservoirs in series relation, and
a, compressor having a discharge conduit, a con-
duit connecting said discharge conduit to the first
reservoir of said series, a second conduit connect-
ing said discharge conduit to the last reservoir
of said series, means in said first conduit for
maintaining a differential between the pressure
of the fluid in said discharge conduit and in said
first reservoir, means for preventing the flow of
fluid under pressure from said first reservoir to
other reservoirs of said series, means in said
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second conduit for normally preventing the flow
of fluid under pressure to said last reservoir,
means responsive to a predetermined pressure of
the fluid in said discharge conduit for opsrating
the last named means to allow the flow of fluid
under pressure. to said last reservoir whereby said
first reservoir is supplied with fluid under pres-
sure above said predetermined value through said
other reservoirs, said first named means prevent-
ing the flow of fluid under pressure to said first
reservoir through said first conduit when the
pressure of the fluid in said discharge conduit is
above said predetermined value.

15. In combination with a fluid pressure sys-
tem having a plurality of reservoirs, a plurality
of conduits connecting said reservoirs in series
relation, and a fluid compressor having a. dis-
charge conduit, separate conduits for supplying
fluid under pressure from said discharge con-
duit to the first and the last reservoir of said
series, means for normally preventing the flow
of fluid under pressure to said last reservoir,
means responsive to a predetermined pressure in
said discharge conduit for operating said first
means for allowing the flow of fluid under pres-
sure to said last reservoir, means for preventing
the flow of fluid under pressure from said first
reservoir to other reservoirs of said series, and
means for preventing the flow of fluid under
pressure from said discharge conduit to said first
reservoir when the pressure of the fluid in said
discharge conduit is above said predetermined
value.

16. In a fluid pressure system having a plural-
ity of reservoirs, a plurality of conduits connect-
ing said reservoirs in series relation, means for
supplying fluid pressure below a predetermined
value directly to one reservoir of said series, and
means for supplying fluid pressure above said
predetermined value to said one reservoir
through the other reservoirs of said series.

17. In a fluid pressure system having a plu-
rality of reservoirs, a plurality of conduits con-
necting said reservoirs in series relation, means
for supplying fluid pressures below a predeter-
mined value directly to one reservoir of said
series, means for supplying fluid pressures above
said predetermined value to another reservoir of
said series, and means for preventing the flow of
fluid pressure through the first means when the
pressure of the fluid is above said predetermined
value.

18. In a fluid pressure system having a pair of
reservoirs, means for supplying fluid pressure
directly to one of said reservoirs when the supply
pressure is below a predetermined value, and
means responsive to an increase in the supply
pressure above said predetermined value for sup-
plying fluid pressure to said one reservoir
through said other reservoir.

19. In a fluid pressure system having a pair of
reservoirs and a source of fluid pressure for sup-
plying fluid to said reservoirs, means for supply-
ing fluid pressure directly from the source to one
of said reservoirs, means operable in response to
a predetermined increase of pressure at the
source for supplying fluid pressure to said one
reservoir through the other reservoir, and means
associated with said first named means for pre-
venting the supply of fluid pressure directly to
the first reservoir when fluid pressure is being
supplied thereto through the second reservoir.

ELLERY R. FITCH.,-



