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1,543,841 
PATENT OFFICE. 

AND SUPPLY COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS 

PREssuBE-conTRoL sysTEM. 
Application filed July 2, 1923. Serial No. 649,185. 

To all whom it may concern: 
Be it known that I, HENRY J. GRIGOLEIT, 

a citizen of the United States of America, 
residing at Chicago, in the county of Cook 
and State of Illinois, have invented certain 
new and useful Improvements in Pressure 
Control Systems, of which the following is 
a specification. 

y invention relates to pressure feed sys 
tems and has more particularly to do with 
systems in which fluid under a plurality of 
different pressures is fed to one or more 
presses or hydraulic devices for forming 
moulded objects. 
In moulding systems, a moulding com 

pound is placed in moulds or dies which are 
E. in presses and then subjected to hy 
raulic pressure of different values to form 

the moulding compound into the desired 
shapes and objects. In hot moulding, it is 
customary to apply, a relatively low pressure 
to close.the halves of the mould and then, at 
a pre-determined time, a higher pressure is 
applied to further press or form the com 
pound into the desired shape. 
sired time steam is applied to the mould to 
heat the compound, then subsequently the 
steam is disconnected from the mould, and 
in some instances, a cooling fluid, such as 
water, is applied to the mould to cool the 
moulded E. In cold moulding, the 
mould is not heated by steam. 
In the prior art system, it was customary 

to gy one pump to force the fluid into a 
high pressure accumulator, and a second 
pump to force the fluid into the low pressure 
accumulator or tank. The pumps were of 
the necessary capacity to maintain the accu 
mulators substantially filled when all of the 
presses in the system were in use. It is at 
once apparent that with such systems it was 
necessary to automatically connect the 
pumps to the accumulators when the pres 
sure in the accumulators drop and to 
automatically disconnect the pumps from the 

pressure in the accumulators when the 
same raised to the desired valves. Dis 
connecting the high pressure pump from 
the high pressure accumulator and recon 
necting the pump to the accumulator 
caused great strains to be thrown upon 
the high pressure pump which necessi 
tated the continuous replacing and repairing 
of parts of the high pump due to 
these sudden strains that were placed upon 

At the de 

the same by the automatic mechanism which 
connected and disconnected the pump from 
the accumulator. 
One object of my invention is to arrange 

mechanism so that one pump will not only 
supply the fluid to the high pressure accu 
mulator, but also to the low pressure accu 
mulator. With this arrangement, I maintain 
a constant pressure in the high pressure ac 
cumulator and then instead of disconnecting 
the pump from the high pressure accumula 
tor, it is automatically connected to the low 
pressure accumulator. The back pressure on 
the pump, is maintained at substantially a 
constant pressure so that the pump at all 
times is operating against substantially a 
constant pressure, thus obviating the sudden 
strains thrown upon the pump in the prior 
systems. 
A further feature of my invention is the 

means by which the pumping pressure ap 
plied to both, the high pressure and the low 
pressure accumulators is maintained sub 
stantially constant whether these accumula 
tors are completely filled, in which event the 
fluid is by-passed to a supply or surge tank 
or whether the accumulators are receiving. 
a supply from the pump. By the use of 
only one pump, it is readily apparent that 
I greatly reduce the horsepower required to 
maintain the fluid in the accumulators up to 
the desired pre-determined pressures. 
A further feature resides in the novel 

valve construction which I employed to 
maintain the accumulators at the desired 
pressures while by-passing the fluid from 
one accumulator to the other and from the 
other accumulator to the reservoir tank, 
when the accumulators are filled. Now with 
pressures that run up to three or four thou 
sand pounds per square inch, the force of 
the fluid very quickly cuts into the valve 
and valve seats of the prior valves so that 
the valves become leaky. I have devised a 
valve which has substantially an infinite 
number of valve seats so that the extremely 
high pressures do not cut into my valve 
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mechanism as was the case with the prior art 
valves. 
A further feature of my invention resides. 

in the provision of a double valve having 
different sized valve seats. I adjust my 
double valve mechanism so that the smaller 
valve opens first and then the larger valve, 
and in the case of the valve controlled by the 
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high pressure accumulator, I adjust the 
smaller valve so that it is partly open at all 
times, by-passing part of the fluid to the low 
pressure tank. Even with this valve partly 
E. and the fluid continuously surging 
through this opening, I am unable to find 
any noticeable wear or cutting on this valve 
after long usage. This may be due to the 
fact that the valve wall is kept continuously 
rotating as the fluid passes through. 
A further feature of my invention is the 

provision of a plurality of cooperating con 
trol arms for my valve mechanism which 
permits a minute movement of the valve con 
trolling plungers for large movements of the 
valve controlling rods, which rods are con 
nected to the accumulator tanks. 
The above features of my invention as 

well as others will be more fully pointed out 
and described in the ensuing specification 
and in the appended claims. w 
For a more complete understanding of my 

invention, reference may be had to the ac 
companying drawings in which like refer 
ence characters in the different views denote 
like parts and in which: 

Figure 1, diagrammatically represents my 
pressure feed system, 

Figure 2, is a side elevation showing one 
of my valves and its control parts and, 

Figure 3, is a sectional view along line 
33 of Figure 2. 

Referring first to Figure 1 which dia 
grammatically represents my pressure feed 
system, 2, represents the pressure pump 
which pumps the pressure from the supply 
tank 3 to the high pressure accumulator 4 
and to the low pressure accumulator 5. The 
pulley wheel 6 of the pump 2 is driven by a 
motor not shown. 
At 7, I diagrammatically represent one of 

the moulding presses. While I have only 
shown the high and low pressure supply 
pipes connected to this press, it is to be un 
derstood that the necessary steam, air and 
other connections are connected to the de 
vices, so that they may perform their proper 
functions 

Referring to the accumulator 4, this com 
prises a pipe or reservoir 8 into which the 
fluid is pumped gainst the weights 9 which 
rise as the amount of fluid in the pipe 8 is 
increased. Guide rods 11 are provided for 
the accumulator 4 to direct its upward and 
downward movement. The accumulator 5 
is substantially the samo as the accumulator 
4 and has a pipe tank 12, which after it is 
filled causes the weighted body portion 13 
to rise. 
At 14, I represent one of my double valve 

mechanisms which is more fully illustrated 
in Figures 2 and 3. The valve mechanism 
is controlled by a rod 15 which loosely fits 
through an orifice 16 in a plate 17 attached 
to the top of the accumulator 4, 
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A nut or blocking device 18 is attached to 

the rod 15 so that when the accumulator 
reaches a pre-determined height, the valve 
rod 15 is operated to operate the mechanism 
of the valve 14. The valve 19 and its con 
trol rod 20 is substantially the same as valve 
14 and its control rod. 
Pipe 21 is the high pressure supply lead 

to different presses, only one of which is 
shown. 
The pipe 22 is the low pressure supply line 

to the different presses. 
22, 23, 24 and 25 represent ordinary 

check valves which permit the flow of fluid 
in one direction only. 

26 and 2 represent leaky check valves 
which permit a free flow of fluid in one di 
rection and a slow flow of fluid in the oppo 
site direction. These check valves may be 
the regular check valves with a small hole 
drilled through the ball check. - 
The outlet pipe 28 from the pump 2 is con 

nected through the leaky check valve 26 to 
the accumulator 4, to the valve 14, and 
through the check valve 22' to the supply 
line 21. The by-pass outlet of the valve 14 
is connected through check valve 23 to the 
valve 19, also through a check valve 24 to 
the supply line 22, and also through the 
leaky check valve 27 to the accumulator 5. 
The by-pass outlet of the valve 19 is con 
nected back through a check valve 25 to the 
surge tank 3. Surge tank 3 is connected 
thgg pipe 30 to the pump 2. Referring now more particularly to the 
valve mechanism as shown in Figs. 2 and 3, 
it comprises a block 31 through which ex 
tends laterally an orifice 32. In one end of 
the orifice is a plug 34, while the other end 
of the orifice is threaded to receive a pipe 
connection. Extending vertically into the 
block are the orifices 35 and 36. A second 
longitudinal orifice 37 is provided which in 
tersects orifices 35 and 36. A plug 38 fits 
into one end of orifice 37. At right angles 
to orifice 3 is an orifice 39 which intersects 
orifice 37 and forms a by-pass for the fluid 
when the valves are open. It will be noted 
that the opening 40 extending from the ori 
fice 35 into orifice 32 is smaller than the 
opening 41 which connects orifice 36 with 
orifice 32. Fitting into orifice 35 is a valve 
seat member 43 which is provided with an 
orifice that has a slightly chamfered opening 
for the valve ball 44. To hold the valve 
seat 43 in position a plug 45 is provided 
which has screw-threaded engagement with 
threads in the orifice 35. A packing ring 46 
is provided which holds the packing 47 in 
position to prevent leakage between the plug 
45 and the block 31. Extending vertically 
in the plug 45 is an orifice 48 through which 
extends the valve control rod 49. A pack 
ing. F5. is provided to hold the packing 
51 in place to prevent leakage between the 
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rod 49 and the plug 45. The rod 49 con 
tacts against the valve ball 44 and depresses 
the same when the valve is to be opened to 
permit a flow from orifice 32 through orifice 
40 into by-pass opening 39. The plug 45 
is provided with several radially extending 
orifices 52 that open into the orifice 37. 
The construction of the larger valve mech 

anism at the right of Fig. 3 is substantially 
the same as the construction of the smaller 
valve mechanism at the left of Fig. 3. 
Attached to the side of the block 31 is an 

arm 56. Pivotally secured to the arm 56 is a 
valve controlling yoke 57 and pivotally se 
cured to the valve controlling yoke 57 is a 
pair of U-shaped dependent members 58, the 
one member connecting to valve rod 49, and 
the other member to valve rod 55. Walve 
rods 49 and 55 are threaded and have 
screw threaded engagement with U-shaped 
members 58. Lock nuts 59 are provided for 
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maintaining the valve rods 49 and 55 in 
their adjusted positions. 
From the drawings it will be noted that 

the smaller valve at the left of Fig. 3 is ad 
justed to be opened before the larger valve 
is opened at the right of Figure 3. The 
smaller valve of valve 14 is adjusted so that 
it is always partially opened to permit a flow 
from the pump 2 to the accumulator 5, even . 
though the main flow is into the accumulator 
4. Pivotally secured to the arm 56 is a pair 
of rearwardly extending arms 60. Pivot 
ally secured to the arms 60 at 61 is a rear 
wardly extending yoke 62. An arm 64 is 
provided that is pivotally secured to arm 62 
at 65, and to the base 66 at 67. Extending 
cross-wise of 62 is a pin 68 which is adapted 
to receive the forked end of the yoke 57. 
When the left end of the arms 60 (which are 
connected together at this point) are raised 
they turn about their pivot pin 70 and raise 
the right end of yoke 62 which is pivoted at 
61 to the lever 60 and at 65 to the lever 64. 
The raising of the right end of the lever 62 
naturally raises its pivot pin 68 which causes 
the free end of the yoke 57, to be raised, 
thereby causing it to be turned about its 
pivot point 70, causing the right end of the 
yoke 57 to be lowered, thus forcing the U 
shaped members 58 downwardly, to which 
are attached the valve rods 49 and 55. The 
lowering of the valve rods 49 and 55 de 
presses the valve balls 44 and 75, the valve 
hall 44 first to open the passageway from 
orifice 32 through to by-pass opening 39. 
When the right hand end lever 60 is lowered, 
it calises the yoke 62 to be lowered which 
lovel's the right end of yoke 57, causing the 
raising of U-shaped pieces 58, thereby per 
initting the valve balls 44 and 75 to seat in 
their valve seats, cutting off the flow of 
liquid to the by-pass 39. 
From the foregoing it is apparent that the 

valve balls 44 and 75 may be adjusted to op 

erate in any desired sequence, and they may 
be made to open at any desired position of 
the lever arms 60, or they may be adjusted to 
remain partly open when the lever 60 is in 
its upper-most position. 

Returning now to Figure 1 of the draw 
ings, when the pump 2 is started in opera 
tion, it pumps fluid through the pipe 28 and 
the leaky check valve 26 into the water col 
umn 8 which causes the accumulator to be 
raised until the valve control rod 15, which 
is attached to the lever 60, is raised a suffi 
cient amount to open the ball valves of valve 
14. As above mentioned, the high pressure 
feed line extends directly from the pipe 28, 
which is connected to the pump, through the 
check valve 22 to the presses. The left hand 
ball valve of valve 14 being partially opened, 
even though the accumulator 4 is not in its upper position, part of the fluid pumped by 
pump 2 extends through check valves 23 and 
24 to the low pressure line 22, and through 
the leaky check valve 27 to the accumulator 
5 to supply liquid to the accumulator 5. Al 
though this valve is slightly opened, the back 
pressure in the high pressure feed line and 
into the accumulator 4 is maintained at the 
desired amount. When the accumulator 4 
has been raised to a certain position, the 
valve balls are opened an amount sufficient 
to permit a flow of the liquid through check 
valve 23 to the low pressure feed line 22 and 
to the accumulator 5, but these openings are 
such as to maintain a back pressure of the 
desired amount in the accumulator 4. As 
liquid is used from accumulator 4, it is low 
ered and valve 14 is caused to again force 
the liquid into accumulator 4. Assuming 
that liquid is not being taken from accumu 
lator 4, and the liquid is being by-passed 
through valve 14 into accumulator 5, this 
accumulator is raised to a position where it opens its valve 19 to permit the by-passing 
of the liquid through check valve 25 to the 
surge tank, but valve 19 is not opened a suf 
ficient amount to permit the lowering of the 
pressure between the valve 19 and 14 below 
the predetermined desired pressure. 
From the above it is obvious that the pres 

sure between the pump 2 and valve 14 is 
maintained at the predetermined high pres 
sure point, and the pressure between valves 
14 and 19 is maintained at the desired low 
pressure. The check valve 22 prevents a 
surge back from the pipe line 21 into the 
pipeline 28, and the check valve 24 prevents . 
a surge back from pipe line 22 into the pipe 
80. The leaky check valve 26 prevents E. 
sudden dropping of accumulator 4 if a great 
number of presses are operatively connected 
to the pipeline 21 at the same time, while 
the leaky check valve 27 prevents the sudden 
dropping of accumulator 5 if a great num 
ber of presses are simultaneously operative 
ly connected to pipe line 22. 
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From the foregoing it is thus obvious 
that as liquid is taken from pipe line 21, 
the pump and valve 14 will maintain the pressure in the Ere line 21 at substantially 
the predetermined value. The pump will 
also, in conjunction with the accumulator 5 
and valve 19, maintain the pressure in pipe 
22 at substantially the predetermined value. 
These valves will operate to automatically 
prevent the accumulators from dropping to 
their lowermost positions, when the presses 
are in use, and will by-pass the liquid from 
the pump 2 to the surge tank 3 if the nor 
mal use of the liquid through pipes 21 and 
22 falls below the output of the pump 2. 
While I have only shown the accumu 

lators 4 and 5, press 7, and pump 2 in dia 
grammatic form, these pieces of apparatus 
are well known in the art and their func 
tions are well understood. The pressures 
maintained by accumulators 4 and 5 may 
be set at any desired points by the weights 
attached to these accumulators. By adjust 
ing the length of the rods 15 and 20, the 
positions at which these rods will operate 
valves 14 and 19, may be controlled. 
My system is entirely automatic and no 

matter how many presses may be suddenly 
turned on or off, the valves will cause the 
accumulators to substantially maintain the 
pressures at the desired values. A sudden 
usage of a number of presses will cause the 
accumulators to drop a slight amount, still 
the pressures will be maintained at the de 
sired values, and the pump will again re 
store the accumulators to their "E. posi 
tions before the pressures drop below the 
desired predetermined amounts in the pipes 
21 and 22. 
While I have illustrated only one form 

of my invention, I do not wish to be limited 
to the exact arrangement as shown, as va 
rious other arrangements may readily sug 
gest themselves to those skilled in the art, 
and I, therefore, aim to cover all such 
changes and modifications as come within 
the spirit and E. of the appended claims. 
Having described my invention what I 

claim as new and desire to secure by Let 
ters Patents is:- 

1. A fluid SE system of the character 
described including a pair of accumulators, 
a pump for supplying liquid to said accu 
mulators, and automatic means for connect 
ing said pump to said accumulators to main tain the desired predetermined pressures in 
each of said accumulators. 

2. A system of the character described 
including a pair of accumulators adapted to 
supply fluid at predetermined pressures, a 
E. for supplying a fluid to said accumu ators, and automatic means controlling the 
connection of said pump to said accumu 
lators to maintain the predetermined pres 
sures in each of said accumulators. 
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3. A fluid feed system of the character 
described including a pair of accumulators, 
a pump for supplying fluid to said accu 
mulators, automatic means for controlling 
the supply of fluid from said pump to one 
of said accumulators to maintain the de 
sired predetermined pressure in said accu 
mulator, and a second automatic device for 
controlling the supply of fluid from said 
pump to the other of said accumulators to 
maintain the predetermined desired pres 
sure in said second accumulator. 

4. A fluid feed system of the character 
described including a pair of accumulators, 
a pump for supplying fluid to said accumu 
lators, automatic means for controlling the 
supply of fluid from said pump to one of 
said accumulators to maintain the desired 
predetermined pressure in said accumulator, 
a second automatic device for controlling 
the supply of fluid from said pump to the 
other of said accumulators to maintain the 
predetermined desired pressure in said sec 
ond accumulator, and a storage tank adapt 
ed to receive the excess fluid from said 
pump, said second automatic device control 
ling the Epply of the excess fluid to said 
storage tank. 

5. A fluid control system of the character 
described including a relatively high pres 
sure accumulator, a relatively low pressure 
accumulator, a single pump for supplying 
fluid to these accumulators, and an auto 
matic valve for said first accumulator for 
regulating the flow of fluid from said pump 
to said accumulator to maintain a relatively 
constant pressure in said first accumulator 
and for supplying the excess fluid from said 
pump to said second accumulator. 

6. A fluid control system of the character 
described including a relatively high pres 
sure accumulator, a relatively low pressure 
accumulator, a single pump for supplying 
fluid to these accumulators, and an automatic 
valve for said first accumulator for regulat 
ing the flow of fluid from said pump to said 
accumulator to maintain a relatively con 
stant pressure in said first accumulator and 
for supplying the excess fluid from said 
pump to said second accumulator, a storage 
tank, and a second valve for controlling the 
supply of fluid from said first valve to said 
second accumulator to substantially main 
tain a predetermined pressure in said second. 
accumulator. 

7. A fluid control system of the character 
described including a relatively high pres 
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sure accumulator, a relatively low pressure . 
accumulator, a single pump for supplying 
fluid to these accumulators, and an auto 
matic valve for said first accumulator' for 
regulating the flow of fluid from said pump 
to said accumulator to maintain a relatively 
constant pressure in said first accumulator 
and for supplying the excess fluid from said 
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pump to said second accumulator, a storage 
tank, and a second valve for controlling the 
supply of fluid from said first valve to said 
second accumulator to substantially main 
tain the predetermined pressure in said sec 
ond accumulator, said second valve control 
ling the excess flow of fluid from said pump 
to said storage tank. 

8. A system of the character described in 
cluding a relatively high pressure accumu 
lator and a relatively low pressure accumu 
lator, a pump for supplying fluid to said 
accumulator, an automatic valve for con 
trolling the flow of fluid from said pump 
to said first accumulator maintaining the 
pressure in the first accumulator at the pre 
determined desired point, and a second valve 
controlling the flow of fluid into said second 
accumulator thereby maintaining the pres 
sure in the second accumulator at the pre 
determined desired point. 

9. A system of the character described in 
cluding a relatively high pressure accumu 
lator and a relatively low pressure accumu 
lator, a pump for supplying fluids to said 
accumulator, an automatic valve for con 
trolling the flow of fluid from said pump to 
said first accumulator maintaining the pres 
sure in the first accumulator at the predeter 
mined desired point, a second valve control 
ling the flow of fluid into said second ac 
cumulator thereby maintaining the pressure 
in the second accumulator at the predeter 
mined desired point, and a storage tank, 
said second valve directing the excess flow 
of fluid from said pump to said storage tank. 

10. A system of the character described 
including an accumulator, a surge tank, a 
pump for supplying fluid to said accumu 
lator, an automatic valve for controlling the 
supply of fluid from said pump to said ac 
cumulator substantially maintaining a pre 
determined pressure in said accumulator and 
maintaining substantially the same back 
pressure upon said pump even though the 
fluid is being by-passed through said valve 
to said surge tank. 

11. A fluid control system of the charac 
ter described including an accumulator, a 
surge tank, a pump for supplying fluid to 
said accumulator, an automatic device con 
trolled by said accumulator for directing the 
supply of fluid from said pump thereby 
maintaining a substantially predetermined 
pressure in said accumulator and by-passing 
the excess flow that is not used by said ac 
cumulator to said surge tank but maintain 
ing the back pressure upon said pump sub 
stantially equal to the pressure maintained 
in said accumulator. 

12. A pressure control system of the char 
acter described including an accumulator, a 
ump for supplying fluid to said accumu 
ator, a supply line leading from said ac 
cumulator, and an automatic device includ 

ing a pair of operatively associated auto 
matic valves for maintaining the pressure in 
said accumulator and supply pipe and the 
back pressure on said pump substantially at 
the predetermined desired point. 

13. A pressure control system of the char 
acter described including an accumulator, a 
pump for supplying fluid to said accumu 
lator. a supply line leading from said ac 
cumulator, an automatic device for main 
taining the pressure in said accumulator 
and supply pipe and the back pressure on 
said pump substantially at the predeter 
mined desired point, a second accumulator, 
a second supply line, and a second automatic 
device for maintaining the pressure in said 
second accumulator and supply line and the 
back pressure between said first valve and 
second valve substantially at a predeter 
mined desired point. 

14. A pressure control system of the char 
acter described including an accumulator, 
a pump for supplying fluid to said accumu 
iator, a supply line i. from said ac 
cumulator, an automatic device for main 
taining the pressure in said accumulator 
and Supply pipe and the back pressure on 
said pump substantially at the predeter 
mined desired point, a second accumulator, 
a second supply line, and a second automatic device for maintaining the pressure in said 
Second accumulator and supply line and the 
back pressure between said first valve and 
second valve substantially at a predeter 
mined desired point, and a reservoir adapted 
to receive the excess fluid from said pump. 

15. A pressure supply system of the 
character described including a plurality 
of accumulators, a pump for supplying said 
accumulators with fluid, an automatic valve 
having a normal opening permitting a por 
tion of the fluid being pumped to by-pass 
around one of said accumulators to another 
of said accumulators, said valve maintain 
ing the pressure in said first accumulator at 
the predetermined desired pressure and sub 
sequently operating to increase the flow of 
fluid to said second accumulator. - 

16. A pressure feed system of the charac 
ter described including a pair of accumu 
lators, a pump for supplying fluid to said 
accumulators, an automatic valve normally 
permitting a small flow of fluid from said 
pump to said second accumulator while 
maintaining the pressure in said first ac 
cumulator at the predetermined desired 
point. 

17. A pressure feed system of the charac 
ter described including a pair of accumu: 
lators, a pump for supplying fluid to said 
accumulators, an automatic valve normally 
permitting a small flow of fluid from said 
pump to said second accumulator while 
maintaining the pressure in said first ac 
cumulator at the predetermined desired 
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point, said valve adapted to permit a larger 
flow of fluid from said pump to said second 
accumulator by an action controlled by the 
first accumulator. 

is 18. A pressure feed system of the char 
acter described including a pair of accumu 
lators, a pump for supplying fluid to said 
accumulators, an automatic valve normally 
permitting a small flow of fluid from said 
pump to said second accumulator while 
maintaining the pressure in said first ac 
cumulator at the predetermined desired 
point, said valve adapted to permit a larger 
flow of fluid from said pump to said second 
accumulator by an action controlled by the 
first accumulator, a return tank, and a sec 
ond automatic device for directing any ex 
cess flow of fluid to the said return tank. 

19. A pressure feed system of the charac 
ter described including a pair of accumu 
lators, a pump for supplying fluid to said 
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accumulators, an automatic valve normally 
permitting a small flow of fluid from said 
pump to said second accumulator while 
maintaining the pressure in said first ac 
cumulator at the predetermined desired 
point, said valve adapted to permit a larger 
flow of fluid from said pump to said second 
accumulator by an action controlled by the 
first accumulator, a return tank, and a sec 
ond automatic device for directing any 

30 

excess flow of fluid to the said return tank, 
said first valve maintaining the back pres 
sure upon the pump at substantially the 
pressure maintained in said first accumu 
lator and said second valve substantially 
maintaining the pressure between the said 
first valve and said second valve at the pres 
sure maintained in said second accumulator. 
20. A pressure feed system of the charac 

ter described including a relatively high 
pressure accumulator and a relatively low 
pressure accumulator, a pump for supplying 
fluids to said accumulators, and automatic 
means for maintaining the pressures in said 
accumulators at the desired predetermined 
point. 

21. A pressure feed system of the charac 
ter described including a relatively high 
pressure accumulator and a relatively low 
pressure accumulator, a pump for supplying 
fluid to said accumulators, and automatic 
means for substantially maintaining the 
pressure in said accumulators at the desired 
predetermined points, supply lires leading 
from said accumulators, and means for pre 
venting a sudden drop in the pressures 
maintained in said accumulators. 

22. A pressure feed system of the charac 
ter described including a relatively high 
pressure accumulator and a relatively low 
pressure accumulator, a pump for supplying 
fluid to said accumulators, automatic means for substantially maintaining the pressures 
in said accumulators at the desired predeter 
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mined point, Ely lines, and means for 
preventing a back flow from said supply 
lines to said accumulators. 

28. A pressure feed'system of the charac 
ter described including a pair of accumula 
tors, fluid in said accumulators adapted to 
be maintained at different predetermined 
pressures, a pump for supplying fluid to said 
accumulators, and automatic means for pre 
venting a back flow of fluid from said accu 
mulators to said pump. 

24. A pressure feed system of the charac 
ter described including a relatively high 
pressure accumulator and a relatively low 
pressure accumulator, a pump for supplying 
fluid to said accumulators, and automatic 
means for substantially maintaining the 
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80 

pressures in said accumulators at the desired 
predetermined point, and means for pre 
venting a sudden change in the pressures 
maintained in said accumulators. 

25. A pressure feed system of the charac 
ter described including a pair of accumula 
tors adapted to be maintained at different 
predetermined pressures, a pump for sup 
plying fluid to said accumulators, supply 
lines, and automatic means for preventing a 
back flow from said supply lines to said ac 
cumulators. 

26. A pressure feed system of the charac 
ter described including a relatively high 
pressure accumulator and a relatively low 
pressure accumulator, a pump for supplying 
fluid to said accumulators, automatic means for substantially maintaining the pressures 
in said accumulators at the desired predeter 
mined point, and means for preventing a 
sudden change in the pressures maintained 
in said accumulators, means for preventing 
a back flow from said accumulators to said 
pump, supply lines, and means for prevent 
ing a back flow from said supply lines to 
said accumulators. 

27. A pressure feed system of the charac 
ter described including a relatively high 
pressure accumulator and a relatively low 
pressure accumulator, a pump for supplying 
fluid to said accumulators, automatic means 
for substantially maintaining the pressure 
in said accumulators at the desired predeter 
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mined point, means for preventing a sudden 
change in the pressures maintained in said 
accumulators, means for preventing a back 
flow from said accumulators to said pump, 
supply lines, means for preventing a back 
flow Fo said supply lines to said accumu 
lators, a tank for receiving the excess flow of 
fluid from said pump, and means for pre 
venting a back flow of fluid from said tank 
to said accumulators. 

28. A fluid supply system of the charac 
ter described including an accumulator, a 
pump for supplying liquid to said accumu 
lator, a connection extending from said 
pump to said accumulator, a supply connec- 10 
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95 
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tion extending from said first connection, 
and a device for permitting a ready flow of 
fluid from said pump to said accumulator 
but permitting a less ready flow of fluid 

5 from said accumulator to said supply con 
nection. 

29. A supply system of the character de 
scribed including a pair of accumulators, a 
pump for supplying fluid to said accumula 

10 tors, connections from said pump to said ac 

cumulators, a supply connection extending 
from each of said accumulators, and devices 
permitting a ready flow of fluid from said 
pump to said accumulators but permitting a 
less ready flow, of fluid from said accumula- 15 
tors to said supply connections. 
Signed by me at Chicago in the county 

of Cook and State of Illinois, this 29th day 
of June, 1923. 

HENRY J. GRIGOLEIT. 
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tion extending from said first connection, cumulators, a supply connection extending 
and a device for permitting a ready flow of from each of Said accumulators, and devices 
fluid from said pump to said accumulator permitting a ready flow of fluid from said 
but permitting a less ready flow of fluid pump to said accumulators but permitting a 

5 from said accumulator to said supply con- less ready flow of fluid from said accumula 
nection. tors to said supply connections. 

29. A supply system of the character de- Signed by meat Chicago in the county 
scribed including a pair of accumulators, a of Cook and State of Illinois, this 29th day 
pump for supplying fluid to said accumula- of June, 1923. 

10 tors, connections from said pump to said ac- HENRY J. GRGOLEIT. 
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