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PLURAL PREssUREHYDRAULIC FEED 
SYSTEM 

Eric J. Hirvonen, Shrewsbury, Mass, assignor to 
Leland-Gifford Company, Worcester, Mass, a 
corporation of Massachusetts 
Application April 14, 1947, Serial No. 41,139 

(C. 60-51) 12 Claims. 

This invention relates to improvements in a 
hydraulic pump and feed device. 
The principal object of the invention is to pro 

vide an improved constant feed hydraulic pump 
particularly adapted for operation in conjunction 
with a hydraulic feed control mechanism provid 
ing for a rapid traverse of a hydraulic piston 
which may be used, for example, to operate a drill 
head or other device, and including a slow feed for 
the same piston. Another object of the invention 
is to provide a high pressure to the hydraulic feed 
control mechanism at all times that it is needed 
regardless of leaks in the fluid system or demands 
upon the feed control mechanism, and including 
a new and improved accumulator therefor. 
Another object of the invention is to provide a 

method and apparatus for automatically cleaning 
the fluid which is used in the System. A further 
object of the invention is to provide a novel valve 
System in conjunction with the accumulator so 
that the fluid is not allowed to assume a high tem 
perature rise when the mechanism is not using 
the fluid, the accumulator still maintaining the 
high pressure for instant use while the constantly 
driven pump is not supplying pressure, the valve 
System by-passing the fluid, or directing it to a 
reservoir. 

Still further objects of the invention include the 
provision of a double pump unit having a high 
pressure line and a low pressure high volume line, 
the former feeding the accumulator but being 
normally Open from the accumulator to the feed 
control mechanism above described to supply the 
Same; and the low pressure line leading more di 
rectly to the feed control mechanism, both high 
and low pressure lines merging in a novel auto 
matic valve operative by back pressure from the 
feed control mechanism to close the low pressure 
line so that the accumulator is then loaded by the 
high pressure line, and including a line to direct 
the low pressure fluid directly back to the low 
pressure pump, in effect by-passing the low pres 
sure fluid; and the provision of another but differ 
ent automatic valve between the high pressure 
part of the pump and the accumulator so that the 
latter being fully loaded, and the feed control 
mechanism still not using fluid, the high pressure 
line is diverted to the fluid reservoir, passing through the novel hydraulically operated fluid 
cleaner abovementioned. 
Other objects and advantages of the invention 

Will appear hereinafter as related to the provision 
of a constant fluid pressure supply apparatus, a 
novel accumulator, novel valves, a fluid piping 
System, a fluid cleaner, and appurtenant devices, 
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and in combinations and modifications thereof, as 
pointed out in the appended claims. 
Reference is to be had to the accompanying 

drawings in which 
Fig. 1 is a diagrammatic view of the piping and 

the accumulator connected with a hydraulic feed 
device and piston in accordance with this inven 
tion; r 

Fig. 2 is a view taken in the direction of arrow 
2 of one end of the accumulator shown in Fig. 1, 
with the driving pulley removed; 

Fig. 3 is a view taken in the direction of arrow 
3 in Fig.1; 

Fig. 4 is a transverse sectional view on the line 
4-4 of Fig. 2; 

Fig. 5 is a sectional view on line 5-5 of Fig. 4, 
showing the valve between the high pressure line 
and the accumulator closed; 

Fig. 6 is a Sectional view on line 6-6 of Fig. 2 
showing the other valve in closed position; 

Fig. 7 is an exploded diagrammatic view show 
ing the flow lines of the fluid system with the 
valves in the normal operating position; 

Fig. 8 is a sectional view on line 8-8 of Fig. 7 
showing the filter ratchet mechanism in normal 
position; and 

Fig. 9 is a similar view showing the filter ratchet 
in operating position. 
This invention is designed to operate a hy 

draulic feed control mechanism 0 in conjunction 
with a piston f such as might be used to operate 
a drill head as described in U. S. Patent No. 
1,905,133, April 25, 1933. There has always been 
a high fluid temperature rise in this system be 
cause the pump being a constant volume type 
generates heat when passing fluid through relief 
valves in prior art constructions. Also, the pres 
ent invention may use the same fluid for long 
periods of time, whereas in the prior art, the fluid 
quickly becomes dirty due to the relief of fluid 
directly to the reservoir. It will be understood 
that a high pressure is not necessary when the 
working piston is under a rapid traverse condition, 
but this pressure is necessary under a slow tra 
verse condition such as in the case of a drill en 
gaging the work and feeding in slowly, and also 
under the idle condition to operate the controls. 
The piston which is shown diagrammatically 

in Fig. 1 is connected with the hydraulic feed con 
trol mechanism 0 by pipes 3, and the feed con 
trol mechanism is connected to a valve housing. 
generally indicated at 4 by means of a pipe 5 
leading from a port 6 in a valve to be described, 
and having a return 5a. An accumulator hous 
ing is indicated at 7 and this accumulator in 
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cludes a cylinder 8, see Figs. 4 and 7, sliding upon 
a fixed piston 19, the cylinder being constantly 
urged to the right in these figures by a spring 20. 
The fluid is introduced through the screened 
opening 2 from a reservoir R and passes through 
the cavity 22 to the line 23 thence to the high 
pressure pump part 24 and also the low pressure 
pump part 25, see Fig. 7. 
opening or line 26 to a valve 2 which for con 
venience will be referred to as the high preSSure 

This high pressure valve is composed of a 
housing in which are bored holes 28 and 29, 29 
being of slightly larger diameter. Into these holes 
are placed separate plungers 30 and 3 respec 
tively, the diameter of plunger 3 being slightly 
greater than the diameter of plunger 30. The 

The fluid is fed through 
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latter is kept in the position shown in Fig. 7 by 
engagement of plunger 3, which is in turn kept in 
the position shown in Fig. 7 by a small spring 32 
with just sufficient pressure to maintain such a . 
position when there is no operation or pressure 
on the part of the plungers 30 and 3. The diam 
eter of the plunger 3 is larger than that of the 
plunger 30 in order to maintain this position even 
though the pressure on end surface 3a of plunger 
3 should be less than the pressure on the end 
Surface 34 of the plunger 30. 
Assuming that the plungers 30 and 3 are as 

shown in Fig. 7, the fluid passes through line 26 
and port 35 to an open ended passage 36 in piston 
9. At times when this pressure becomes greater 
than the pressure exerted on the cylinder 8 by 
the spring 20, the cylinder is forced back against 
the action of the Spring, loading the accumulator 
and closing a port 3 and opening port 37a, so 
that pressure coming from the pump no longer 
is connected, by enlarged opening 38 in cylinder 
8, to a small passage 39 leading into the space 29. 
There being no pressure on the fluid in the passage 
39, the pressure in a passage 40 to space 28 being, 
of course, high, the plungers 30 and 3 are forced 
by the pressure of fluid coming through passage 
40 until port 35 is covered by plunger 30. The 
fiuid then is passed from line 26 through port 4 
and passage 4 a to the sump 42 of the accumu 
lator 7. The pressure in the cylinder 8 is at all 
times passed through port 43 to the valve hous 
ing 4 at port 44 thereof. 
There is also a flow of fluid from the low pres 

Sure pump 25 to the valve housing 4 through port 
45, and this combined volume flows out through 
port 6 to the feed control mechanism O. How 
ever, if there is built up a back pressure in the 
line 5, a valve plug 46 in valve housing 4 is 
forced back against a spring 47 closing opening 
48 in the housing 4 with the enlarged portion 
49 of the valve plug 46. In order to prevent a 
kickback of the trapped oil in the cavity 50 a 
sleeve 5 is slidably mounted in cavity 52 and is 
freely movable on the valve stem 53 so that the 
pressure on this sleeve will force it back uncover 
ing port 54 so that the fluid circulates freely 
through port 45, cavities 50 and 52, out port 54 
and back through pump 25. The valve is pre 
vented from moving too far in this position by 
a pin 55. When the back pressure in line 5 is 
leSSened Sufficiently, the spring 47 forces the valve 
back to its normal position against pin 56. This 
relieves the pressure in the cavities 50 and 52 
allowing the spring 57 to force the sleeve 5 back 
to its normal operating position against a shoulder 
58 on valve stem, 53. 

It will be noted that when sleeve 5 is seated 
against shoulder 58 the distance for the sleeve 
to move before it uncovers port 54 is greater than 
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the distance for the valve to move to have the 
enlarged portion 49 block the opening 48. This 
is to eliminate any hunting of the valve. Its 
movement must be positive. It will be noted that 
there is a port 59 into the cavity 60 for spring 
47 which is merely an escape port for the fluid 
in this cavity. 
Should the high pressure or low pressure pump 

be stopped and the machine started there will 
be no lag to build up pressure as the accumulator 
cylinder 8 is forced back by the spring 20 until 
the pressure is able to pass through the port 37 
and channel 39 to cavity 29, forcing the plunger 
3 up, even though the pressure in the line 40 is 
the same, because of the larger diameter of plung 
er 3. Port 64 is intended to help maintain a 
Small amount of pressure So that should the 
Spring 32 break the plungers will still return to 
the up position during normal operation. Port 
37a acts as an escape port when the plunger 3 is 
forced down due to the accumulator having 
reached its maximum capacity and closing port 
37, as above described. With the plungers down, 
port 64 provides against pressure rise in Space 29. 
Another feature of this invention is that the 

fluid by-passing the accumulator has to pass 
through a rotary blade type filter 65 which is 
operated intermittently and by an arrangement 
as shown in Figs. 3 and 4 and Fig. 8. Since line 
66 is connected to line 26, line 66 will be subject 
to intermittent changes from high to low pres 
Sures depending on the status of ports 35 and 4f 
as controlled by the plungers 30 and 3. Thus 
fluid impulses will be present in line 66 and con 
vey the impulses to a port 67 in end cap 68 for 
the accumulator. 
This port 6 is connected to a cavity 69 which is 

closed by a plug 70 on one end and has a slidable 
plunger T mounted therein. The port 67 is so 
located as to force plunger 7 away from the 
plug 70 and against a projection P of a filter 
advance pawl 72. This pawl T2 is in turn mount 
ed on an apertured lock roll sleeve 73. The shaft 
74 of the rotary type filter 65 has mounted there 
on a hub 75 shaped as shown in Fig. 8 and pinned 
to shaft 4 by pin 76 as shown in Fig. 4. Spring 
77 is connected to pin 76 and to the sleeve 3 
so that the sleeve T3 is continually exerting pres 
sure against the rolls T8 in the sleeve apertures, 
in a counter-clockwise direction. When plunger 
7 forces pawl 2 in a counter-clockwise direction 
the rolls 8 become wedged between pawl '72 and 
hub 75 and the shaft 4 is therefore forced around 
in a counter-clockwise direction an amount equal 
to the rotation of the pawl 72 by the plunger T i. 
When the pressure in the line 66 lowers sufficient 
ly, a plunger 79 is forced by a spring 80 to rotate 
the pawl 2 in a clockwise direction until the 
plunger 7 comes into contact with plug 70 and 
remains in that position until the oil pressure 
in line 66 rises again. The clockwise rotation 
of the pawl does not turn the filter shaft T4 clock 
wise as the rolls 78 are not wedged in that direc 
tion. Since the filter can be anyone of the 
standard rotary types with alternate disc clean 
ing blades which allow the passage of oil, a com 
plete rotation of the shaft T4 cleans every disc 
completely. This invention, therefore, maintains 
a clean oil filter automatically. 
Should excessive pressure be built up in the ac 

cumulator body there is provided an outlet 8 
which is kept closed by ball 82 and spring 83 until 
such pressures force ball 82 up allowing fluid to 
escape through port 84. 
The pump is here shown as a double gear type 
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operated by a shaft 85 and pulley it driven by a 
motor which is of the constant speed type. 
Assuming the parts to be as shown in Fig. 7, 

the high and low pressure lines are feeding di 
rectly to line 5 supplying the control mecha 
nism O with full power as for a rapid traverse 
of piston it. If, however, the piston is then 
slowed by the control mechanism, a back pressure 
builds up in line f5, moving stem 53 to close port 
48 and the accumulator becomes loaded. If high 
pressures are not required at the time when the 
accumulator is fully loaded, plungers to and 
are moved to direct the high pressure line 26 to 
the sump 42, and the fluid passes through the 
filter and out at 87, whence it is directed to the 
reservoir R. As soon as pressure is again re 
quired, the accumulator supplies it, in the inter 
val until the valves reverse. 
Having thus described my invention and the 

advantages thereof, I do not wish to be limited to 
the details herein disclosed otherwise than as 
set forth in the claims, but what I claim is: 

1. A hydraulic pump comprising a high pres 
sure line and a separate low pressure line, a pres 
sure responsive valve merging the two lines, an 
outlet, said valve being actuatable to cut of the 
low pressure line under conditions of back pres 
sure in the outlet, a yieldable cylinder taking the 
high pressure during conditions of back pressure, 
and a second valve in the high pressure line be 
tween the pump and the cylinder, said second 
valve being actuatable to drain the high pressure 
fluid to a reservoir upon the yielding of the cyl 
inder to a predetermined degree, and means to 
actuate the said second valve comprising a plung 
er operatively connected to the second valve and 
having a pressure area at each end thereof, a 
passage from the high pressure line to each pres 
sure area of the plunger, pressure in which pas 
sage normally maintains the plunger in position 
so that said second valve directs the high pres 
sure fluid to the said yieldable cylinder, and 
means cutting off the passage to one preSSure 
area of the plunger at a predetermined degree 
of loading of the cylinder so that the plunger 
moves, closing off the high pressure line from 
the cylinder and opening the high pressure line 
to drain. 

2. A hydraulic pump for supplying a device ca 
pable of developing back pressure and compris 
ing separate high and low pressure lines, a valve 
receiving said lines separately and merging the 
same, an outlet from the valve to said device, said 
valve being effective to cut off the low pressure 
line therefrom in the presence of back pressure : 
in the outlet, a second valve in the high pressure 
line, a fluid pressure accumulator in the high 
pressure line between the second valve and the 
first valve, said Second valve leading selectively 
to a reservoir or to the fluid pressure accumula 
tor, lines to the second valve tending to main 
tain the same in open condition to the accumu 
lator, one of said last named lines being cut off 
by the accumulator to allow the second valve to 
be operated to direct the fluid in the high pressure 
line to the reservoir. 

3. A hydraulic pump comprising high and low 
fluid pressure lines, a low pressure valve operable 
to selectively direct the low pressure fluid to a 
hydraulically operated device or to return the 
fluid to the pump, a high pressure valve operable 
to selectively direct fluid to an accumulator or to 
a reservoir, an accumulator receiving the high 
pressure fluid and yieldingly movable under ten 
sion to store fluid at high pressure, hydraulic 

connected to the high pressure valve, a passage 
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means to operate the high pressure valve, said 
hydraulic means comprising a plunger operatively 

to each end of the plunger and leading high pres 
sure fluid to each end thereof so as to normally 
maintain the plunger in predetermined position 
opening the high pressure fluid to the accumula 
tor, the latter closing one of the said passages at 
a predetermined point in the movement thereof 
to cause shifting of the plunger, and means to 
aid the plunger to return to original position upon 
reopening of the closed passage. 

4. The hydraulic pump of claim 3 including a 
line from the accumulator to the low pressure 
valve whereby the low and high pressure fluids 
merge to operate the hydraulic device, the low 
pressure valve operating to close the low pressure 
line thereto upon back pressure produced by the 
hydraulic device. 

5. A hydraulic pump comprising means to ap 
ply pressure to fluids, a line from said means to 
a device to be operated thereby, a valve housing 
in the line, a pair of outlets for the valve to direct 
the fluid selectively to a reservoir or to an ac 
cumulator comprising a movable cylinder and 
means resisting such movement, a line from the 
accumulator to said device, a pair of plungers 
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in the valve for separately and alternately closing 
Said outlets, lines to the valve housing from the 
accumulator to admit fluid under pressure behind 
the plungers so that the latter are substantially 
balanced, said accumulator cylinder closing one 
of said last named lines at a predetermined point 
in the movement of the cylinder to allow the pres 
Sure of fluid in the other of said lines to shift 
the plungers. 

6. The hydraulic pump of claim 5 wherein the 
plungers are spaced by a pin and the first named 
line enters the valve housing between the 
plungers. 

7. A hydraulic apparatus comprising a pump, 
a line therefrom to a hydraulic device to be op 
erated thereby, a valve in the line, plungers in 
the valve directing the fluid selectively to the 
hydraulic device or to a reservoir, a resiliently 
loaded movable accumulator between the valve 
and the hydraulic device, said plungers being 
Substantially hydraulically balanced by means of 
fluid pressure, a port controlling the balancing 
fluid to one plunger, said port being open in par 
tially fluid loaded condition of the accumulator 
and covered by the accumulator as the latter ap 
proaches full loading, so that the balancing pres 
sure to said one plunger is reduced, shifting the 
plungers to direct the fluid to the reservoir. 

8. A hydraulic apparatus comprising a pump, 
a fluid line therefrom to supply an operating de 
vice, a valve housing in the line, a pair of spaced 
plungers in the valve housing, the line entering 
the housing between the plungers, an outlet from 
the housing, a movable cylinder connected there 
to, means resisting movement of the cylinder un 
der influence of the fluid in the line, the line con 
tinuing from the cylinder to the operating device, 
a passage into the valve housing behind each 
plunger, said passages being connected to the line 
to provide pressure behind each plunger, said 
cylinder closing One of Said passages at a prede 
termined point in the movement of the cylinder, 
so that said plungers may be operated to shift 
the valve. 

9. The apparatus of claim 8 wherein the plung 
er, the fluid passage to which is closed by the cyl 
inder, is of greater pressure area than the other 
plunger, so that reopening of said passage will 

  



7 
ause the plungers to be re-shifted to original 

position. . . 
10. A hydraulic appartus comprising a high and 

low pressure pump, a low pressure valve, separate 
inlets thereto for fluids under high and low pres 
sure, means in the valve to merge the fluids, an 
outlet for the merged fluids, a valve stem in the 
valve shiftable under back pressure in said out 
let to close of the low pressure fluid, and means 
to direct the latter back to the pump, in combi 
nation with a high pressure fluid operated valve 
between the pump and the low pressure valve, a 
plunger in the high pressure valve, a movable 
fluid accumulator to receive and store fluid un 
der pressure in the presence of back pressure in 
the outlet, said high pressure valve normally ad 
mitting fluid to the accumulator, a hydraulic line 
to the high pressure valve to provide pressurized 
fluid at one end of the plunger to tend to main 
tain the high pressure valve in position to Supply 
high pressure fluid to the accumulator, another 
line providing pressurized fluid to move the plung 
er to direct the fluid from the accumulator to a 
reservoir and means to close the first named hy 
draulic line upon movement of the accumulator 
to a predetermined loaded degree. 

11. Hydraulic apparatus comprising a pump, a 
valve, an inlet from the pump to the valve, an 
outlet for the valve, a passage connecting the 
inlet and outlet, a valve stem in the passage, an 
enlarged head on the stem, said head being lo 
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cated between the outlet and the passage and 
effective to close the latter upon movement of 
the stem due to outlet back pressure on the head, 
an outlet from the valve to the intake side of the 
pump, movable means normally closing the last 
named outlet, the pressure from the pump mov 
ing said movable means upon closing of the pas 
Sage. 

12. The hydraulic apparatus of claim 11 where 
in said movable means comprises a sleeve on the 
valve stem, and including resilient means to re 
turn the sleeve to original position upon opening 
of the passage. 

ERC J. H.RVONEN. 
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