


Dec. 25, 1934. E. J. SVENsoN 1,985,748 
HYDRAULIC SYSTEM 

Filed May 28, 1930 3. Sheets-Sheet 2 

A7/zes (5/e72soz 
27&acey & 7oew 

  



1,985,748 E. J. SVENSON 

HYDRAULIC SYSTEM 

Dec. 25, 1934. 
3. Sheets-Sheet 3 

LIESS 
292 

S. 

N 

A/es//5ve/esort 
(2/6eevey & s 7&aze 

6 

S. 
-2/ 

Filed May 28, 1930 

  

  

  

    

  

  



O 

40 

50 

Patented Dec. 25, 1934 

UNITED STATES 

1985,748 

PATENT OFFICE 
1985,748 

DRAUC SYSTEM 

Ernest J. Svenson, Rockford, . 
Application May 28, 1930, Seria No. 456,57 

12 Claims. 

My invention relates generally to hydraulic 
Systems of control, and particularly to means 
for preventing the introduction of air within 
Said hydraulic systems. 
One of the serious problems which has been 

encountered in connection with the control of 
fluids used as propelling mediums, is the problem 
of eliminating air from said fluids. The intro 
duction of air within a fluid circuit Serves to ma 
terially reduce the propelling efficiency thereof. 
Means have been used heretofore for allowing 
air to escape from the system, but such means do 
not in any sense prevent air from entering the 
system. If air can be initially prevented from 
entering the System, and the system is sealed 
against leakage, perfect operating conditions will 
result. Experience has shown that the whirling 
action which results when fluid is returned to a 
reservoir, causes air to be introduced within the 
fluid body, and this air is carried off by the fluid 
withdrawn from the reservoir. Experience has 
also shown that in hydraulic Systems equipped 
with pumping devices, such as gear pumps and 
the like, the suction produced by Such pumping 
devices is in some instances sufficient to cause air 
to be sucked into the system, and the air tends 
to increase fluid leakage in the System. 

It is one of the primary objects of my present 
invention to eliminate the difficulties and incon 
veniences which have been experienced hereto 
fore as a result of the presence of air within a 
fluid circuit, and to this end plopose to provide 
means for positively preventing the introduction 
of air within a system. 
A further object of my invention is to provide 

a system of fluid control, in which fluid may be 
returned to a reservoir without subjecting the 
main body of the fluid to any agitation, and 
thereby prevent air from being taken into said 
fluid body. 
Another object is to so arrange a fluid reser 

voir, as above set forth, that fluid which is re 
turned thereto will first be directed into an aux 
iliary or secondary reservoir, and from this reser 
voir the fluid will Overflow into a main reservoir, 
thereby preventing the fluid in the main reser 
voir from being subjected to any agitation. 
In addition to the abovementioned objects, my 

invention contemplates the provision of a hy 
draulic system equipped with a gear pump which 
is adapted to receive fluid from a reservoir, Such 
as the type set forth above, said gear pump being 
so arranged as to positively prevent the develop 
ment of suction between the teeth thereof. 
These and numerous other objects and ad 

(C. 137-78) 
Vantages will be apparent from the following dea 
tailed description when considered in connec 
tion with the accompanying drawings, wherein 

Figure 1 is a vertical sectional view of a frag 
mentary portion of a lathe head stock equipped 5 
with a hydraulic system of control embodying 
features of my invention, a portion of said system, 
including the gear pump, being shown in eleva 
tion; 

Figure 2 is an elevational view of the mecha- 10 
nism as viewed from the left of Figure i; 

Figure 3 is a vertical central sectional view of 
the gear pump taken substantially along the line 
3-3 of Figure 2; 

Figure 4 is a vertical sectional view of the gear lS 
pump taken substantially along the line 4-4 of 
Figure 3; 

Figure 5 is an end elevational view of the men 
ber which serves as a valve and also as a journal 
for the gear having the radial passages, Said view 20 
being taken from the right of Figure 3; 

Figure 6 is a fragmentary Sectional view sim 
ilar to Figure. 4 disclosing a shifted position of 
the valve; and 

Figure 7 is a fragmentary Sectional view similar 25 
to Figure 6, disclosing another shifted position 
of said valve, 

Referring now to the drawings more in detail, 
wherein like numerals have been employed to 
designate similar parts throughout the various 30 
figures, it will be seen that for the purpose of 
illustrating one practical embodiment of the in 
vention I have shown the same in operative asso 
ciation with a fragmentary portion of a material 
working apparatus or lathe, which I have desig- 35 
nated generally by the numeral 10, Figures 1 and 
2. The lathe 10 includes ahead stock designated 
generally by the numeral 12, Figure 1, which sup 
ports a suitable work spindle 14. Positioned on 
the upper portion of the head stock 12 is a high 40 
pressure plunger pump 16. A detailed descrip 
tion of the head stock 12 and the plunger pump 
16 is not required for a clear understanding of 
the present invention, and if a more detailed de 
scription is desired, reference is made to my co- 45 
pending application Serial No. 439,306, filed 
March 27, 1930. 
Mounted on the upper portion of the headstock 

12 adjacent the pump 16 is a fluid reservoir which 
I have designated generally by the numeral 18. 50 
This reservoir includes a main reservoir 20, which 
is secured to the head stock by means of suitable 
bolts 22 and a secondary or auxiliary reservoir 
24, which extends downwardly into the main 
reservoir 20, This auxiliary reservoir is secured 5 



5 

O 

20 

30 

3 5 

40 

5 5 

60 

in any suitable manner to a cover plate 26 which 
is bolted to the top of the main reservoir. 
The auxiliary reservoir 24 is provided with a 

series of Overflow apertures 28, which are ar 
ranged in horizontal alinement, and it will be 
noted that said auxiliary reservoir is inclined 
downwardly and to the right as shown in Figure 
i. Fluid is directed into the auxiliary reservoir 
through a pipe 30 which connects at its upper 
extremity with a screw valve 32. This valve 
serves to govern the fluid pressure which is de 
sired in the hydraulic system, of which it forms 
a part. In other words, fluid is returned to the 
auxiliary reservoir 24 through the valve 32, and 
the pipe 30. Attention is called to the fact that 
the fluid from the pipe 30 is directed against an 
inclined surface 34 of the auxiliary reservoir 24, 
Figure 1. The fluid in striking the inclined sur 
face 34, is gently directed into association with 
the main fluid body without subjecting the same 
to any undue whirling or agitation. In this man 
ner I am able to eliminate the introduction of air 
which normally takes place when fluid returned 
to a reservoir is permitted to set up a churning or 
whirling action in the fluid body. Experience has 
shown that when a fluid body, such as oil, is 
churned as the result of a Sudden incoming stream 
of fluid, air becomes trapped within Said body, 
and it is with the idea of reducing these difficul 
ties as far as possible that I have arranged the 
inclined surface 34 adjacent the lower extremity 
of the pipe 30. 
When the level of the fluid in the auxiliary 

reservoir or chamber 24 reaches the openings 28, 
it gently flows through said openings into the 
main reservoir 20. Thus, it will be apparent that 
the fluid body in the main reservoir is never Sub 
jected to any agitation. Fluid from the main 
reservoir 20 is directed by gravity through a pipe 
line 36, which communicates with the intake 
chamber 38 of a gear pump, which I have desig 
nated generally by the numeral 40, Figure 4. 
This gear pump 40 is mounted on the frame of 

the machine or lathe 10, as clearly shown in Fig 
ures 1 and 2, by means of brackets 42 formed 
integral with and extending laterally of a side 
Casing 44 of the gear pump. The gear pump 
also includes a Second side or end casing 46, and 
interposed between the casings 44 and 46 are a 
pair of spacer plates 48 and 50, and interposed 
between these spacer plates is a central casing 
section 52. These casing sections and spacer 
plates are secured in position by means of suit 
able bolts 54, and these spacer plates 48 and 50 
serve to insure the proper spacing of the parts 
for receiving a pair of meshing gears 56 and 58. 
The gear 56 is mounted upon a shaft 60, said 

shaft being mounted on one side of the gear in 
a roller bearing 62 and, on the opposite side of 
said gear in a roller bearing 64. An extension' 
of the shaft 60 passes through a suitable stuffing 
box 66 and projects therebeyond to receive a roller 
chain sprocket 68, Figure 2. This sprocket 68 is 
connected by means of a chain 70 to a suitable 
driving mechanism, which I have designated gen 
erally by the numeral 72, Figure 2. This driving 
mechanism might include the main power shaft 
of the lathe 10 or any other driven element there 
of. 
The gear 58 is secured to a sleeve 74, which is 

rotatable upon a valve member or journal 76. ' 
One extremity of the valve member 76 is sup 
ported by the end casing 44 and the opposite ex 
tremity thereof by the end casing 46. One ex 
tremity of the valve member 76 is provided with 
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a flange or head 78 which is provided with a se 
ries of apertures 80. These apertures are adapt 
ed to be brought into successive registration with 
a pin 82 mounted within the end casing 46. The 
opposite extremity of the valve member 76 is 
threaded to receive a tightening screw 84. When 
this Screw 84 is tightened against the adjacent 
surface of the end casing 44, the head or flange 
78 is also tightened against the end casing 46, 
thereby preventing the leakage of fluid from 
within the pump casing. The valve member 76 
is provided with a pair of peripheral ports 86 and 
a pair of peripheral ports 88 which are adapted to 
successively register with complementary radial 
ports or passages 89 and 89a provided in the gear 
58. The Outer extremities of these ports termi 
nate in grooves 90 which extend over a greater 
portion of the width of the gear 58, Figure 4. 

Fluid from the pipe line 36 enters the chamber 
38, Figure 4, and is carried along the periphery 
Of the gears 56 and 58 to an outlet chamber 92, 
which is connected with an outlet pipe 94. This 
outlet pipe 94 may be connected with any mecha 
nism, Such as actuator piston Or the like (not 
ShOWn). 

Attention is now directed to the position of 
the ports 88, as shown in Figure 4. Consider that 
the gears are rotating in the direction indicated 
by the arrows, and that one of the teeth of the 
gear 56, which I have indicated by the letter A is 
at the position shown in Figure 4. As the tooth. A 
Sweeps through its orbit, there is a tendency for 
Suction to be established in the area B shown in 
Figure 4, due to the fact that no fluid can pass 
through the intake chamber 38 between the gear 
teeth and into the outlet chamber 92. To counter 
act this tendency, I employ the peripheral port 88, 
which at that particularinstant permits fluid from 
the intake or low pressure chamber 38 to pass 
into the area B through the radial port 89. Ob 
viously, by this arrangement I am able to positive 
ly eliminate suction at that point, and thereby 
materially increase the propelling efficiency of the 
device. It positively eliminates the development 
of heat in the fluid, which would take place if 
the area was subjected to evacuation. 

It Will be noted that the valve member 76 may 
be secured in various positions of adjustment, 
Such as shown in Figures 6 and 7. To shift the 
valve member 76, it is only necessary to loosen 
the Screw 84 SO as to enable the disengagement 
of the head 76 from the pin 72. When the prop 
er aperture 80 has been selected and received by 
the pin 82, the screw 84 may again be tightened. 
This provides a very simple and convenient means 
for controlling the positioning of the valve mem 
ber. Figure 6 discloses the valve member swung 
to its extreme left position, and Figure 7 discloses 
said member Swung to its extreme right position. 
The peripheral valve port 86 may be employed 

to Serve as an additional means for relieving 
against fluid pressure between the gear teeth. 
Thus, as the gears 56 and 58 rotate, any fluid 
from the compression side of the pump which 
may be trapped between the gear teeth, will be 
directed through the radial ports into the high 
pressure chamber. If it is desirable to reduce the 
displacement of the pump, the valve member may 
be shifted SO as to permit fluid to be returned from 
the high pressure to the low pressure chamber, 
as shown in the drawings. Thus, it will be appar 
ent that by providing the peripheral ports 86 and 
88 in association with the radial ports 89 and 89a 
of the gear 58, a very practical control arrange 
ment is presented, 
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From the foregoing it will be apparent that my 

invention contemplates the provision of a hy 
draulic system of control, in which air is posi 
tively eliminated from the fluid medium. The 
simple, described arrangement for preventing 
the agitation of the fluid body in the reservoir 
presents a very practical construction. The main 
and auxiliary reservoirs may be mounted in any 
Suitable manner upon a machine, and fluid with 
drawn therefrom is completely freed from air. 
In addition to this air eliminating arrangement, 
my improved low pressure fluid propelling de 
vice or gear pump is so constructed as to further 
prevent the introduction of air by eliminating 
the development of suction between the meshing 
gear teeth. The development of suction between 
the gear teeth of pumps of this general nature, 
in many instances has been the cause of air being 
Sucked into the System, and the resulting fluid 
leakage has caused the development of heat in 
the system. By providing means for eliminating 
Suction, as above set forth, I have been able to 
materially increase the displacement of the 
pump, and by Constructing the reservoir as de 
scribed I have also been able to substantially in 
crease the efficiency of the entire system. By 
employing the above described arrangement, I 

... obtain very Smooth running cond tions, in addi 
tion to increased displacement, and this is par 
ticularly noticeable when the gear pump is cou 
pled with a high pressure generating pump. In 
Such instances the high pressure pump operates 
with unusual Smoothness due to the even flow 
of fluid, and a decided decrease in the develop 
ment of heat in the fluid has been obtained. In 
other words, with my improved arrangement the 
entire hydraulic system operates more quietly, 
Smoothly, and efficiently. 
The term “inclined", as used in the present 

application to describe the nature of the sur 
face against which the fluid is directed from the 
outlet of the conduit .30, should be given its 
broadest interpretation, as Setting forth a surface 
which deviates from the direction of fluid flow 
at the outlet of Said fluid conducting means or 
conduit 30 for the purpose set forth herein. 

Attention is directed to the fact that in my 
co-pending application, Serial No. 439,306, filed 
March 27, 1930, I have disclosed, in combination 
With a hydraulic System and machine parts con 
trolled thereby, mechanism for preventing the 
introduction of air within the fluid of the sys 
tem. The clans in the present application are 
directed to the combination with hydraulic sys 
tems generally of means for preventing the in 
clusion of air, whereas claims in my co-pending 
application are directed broadly to the combina 
tion of such means with particular circuit ar 
rangements and with machine tool and actuator 
parts. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent is 

... In a hydraulic System, a fluid reservoir, a 
fluid body therein, a conduit for direct ng fluid 
into Said reservoir, the croSS Section of the con 
duit as compared with the reservoir being rela 
tively small, said reservoir having a wall surface 
positioned close to and extending transversely 
of the discharge end of Sad conduit for receiving 
fluid from Sa'd conduit, a portion at least of Said 
Surface being positioned within Said fluid body, 
said wall being inclined with respect to the direc 
tion of fluid flow at the outlet of said conduit 
and extending from the discharge end of Sa. d. 

conduit into the fluid body in a manner to effect 
a non-turbulent entry of fluid from the conduit 
into said fluid body, whereby to counteract any 
tendency to agitate the main fluid body within 
the reservoir resulting from the flow of fluid 
received thereby, and means for directing fluid 
away from said reservoir. 

2. In a hydraulic system, a fluid reservoir, a 
fluid body therein, and a conduit extending into 
said reservoir, the cross section of the conduit 
as compared with the reservoir being relatively 
Small, said reservoir having a wall surface in 
clined downwardly from the horizontal into the 
fluid body and extending transversely of in close 
proximity to the lower discharge extremity of 
said conduit to receive fluid therefrom, where 
by to effect the calm entrance of the fluid from 
the conduit into the main fluid body within the 
reservoir. W 

3. In a hydraulic system, a fluid reservoir, a 
fluid body therein, a conduit extending within said 
reservoir, the cross Section of the conduit as com 
pared with the reservor being relatively small, 
said reservoir having a wall surface contacting 
with said fluid body and extending transversely 
of in close proximity to the discharge extremity 
of Said conduit for receiving fluid from said con 
dut, said wall being inclined with respect to the 
direction of fluid flow at the outlet of said con 
duit and extending from the discharge end of 
Said conduit into the fluid body in a manner to 
effect a non-turbulent entry of fluid from the 
conduit into said fluid body, whereby to counter 
act any tendency to agitate the main fluid body 
W.thin the reservoir, and another reservoir for 
Ieceiving overflow fluid from the first reservoir. 

4. In a hydraulic system, a fluid reservoir, a 
fluid body therein, a second reservoir for receiv 
ing Overflow fluid from the first reservoir, means 
Comprising a conduit having a cross section which 
is relatively small as compared with the cross 
Section of the first reservoir for conducting fluid 
into said first reservoir, means for retarding the 
speed at which the conducted fluid enters the 
fluid body within said first reservoir, said re 
tarding means including a wall surface inclined 
with respect to the direction of fluid flow at the 
Outlet of Said fluid conducting means and ex 
tending from the discharge portion thereof into 
the fluid body in a manner to effect a non-tur- ; 
bulent entry of fluid from the fluid conducting 
means into said fluid body, and means for with 
drawing the fluid from said second reservoir, the 
Overflowing of fluid into said Second reservoir 
Serving to effect the can entrance of said fluid 
within the second reservoir, thereby preventing 
the introduction of air within the fluid body. 

5. In a hydraulic system, a fluid reservoir, a 
conduit having a cross Section which is relatively 
small as compared with the cross section of said 
reservoir for delivering fluid thereto, said con 
duit extending into said reservoir, means for re 
tarding the speed of the stream of fluid which 
emerges from said conduit, a fluid body within 
said reservoir, said retarding means including a 
surface inclined with respect to the direction of 
fluid flow at the outlet of said conduit and ex 
tending from the discharge end of said conduit 
into the fluid body in a nanner to effect a non 
turbulent entry of the streal of fluid which 
emerges from said conduit, a second reser 
voir for receiving the overflow of fluid from the 
first reservoir, whereby to counteract any tend 
ency to agitate the fluid body in said second res 
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4. 
ervoir, and a conduit adapted to receive fluid by 
force of gravity from said second reservoir. 

6. In a hydraulic system, a fluid reservoir, a 
conduit for delivering fluid to Said reservoir, a 
second reservoir for receiving the Overflow of 
fluid from said first reservoir, whereby to pre 
vent the agitation of and hence the Occlusion of 
air within the fluid in said second reservoir, a 
pump, a conduit extending between the pump 
and said second reservoir for receiving fluid by 
force of gravity from said second reservoir and 
delivering same to the intake side of said pump, 
the air free fluid under gravity Serving to increase 
the operating efficiency of said pump, and means 
for directing fluid from the discharge of said 
pump to said first conduit. 

7. In a hydraulic system, a fluid reservoir, a 
fluid pumping mechanism, conduit means con 
necting said pumping mechanism with said res 
ervoir for directing fluid from Said reservoir to 
said pumping mechanism, means for conducting 
fluid into said reservoir, means in said reservoir 
to effect the calm delivery of fluid within the 
reservoir, whereby to counteract any tendency to 
agitate the fluid in said reservoir and thereby 
prevent the inclusion of air in the fluid received 
by said pumping mechanism, and means for di 
recting fluid discharged by said pumping mecha 
nism to Said conduit means, the exclusion of air 
Serving to increase the operating efficiency of said 
pumping mechanism. 

8. In a hydraulic System, a fluid reservoir, a 
fluid pumping mechanism, conduit means con 
necting the reservoir with said pumping mecha 
nism to effect the delivery of fluid to said mecha 
nism by the force of gravity, means for deliver 
ing fluid to Said reservoir, means in said reser 
voir for effecting the calm delivery of fluid with 
in Said reservoir, whereby to counteract the tend 
ency to absorb air in the fiuid body, and means 
for directing fluid discharged by said pumping 
mechanism to Said conduit means, the air free 
fluid under gravity serving to increase the oper 
ating efficiency of said pumping mechanism. 

9. In a hydraulic system, a fluid reservoir, a 
fluid pumping mechanism, conduit means con 
necting Said pumping mechanism with said res 
ervoir, means for conducting fluid into said res 
ervoir, fluid controlling means extending with 
in the reservoir for receiving fluid from said 
fluid conducting means, said fluid controlling 
means including a fluid receiving surface in 
clined with respect to the direction of fluid foW 
from said conducting means and extending from 
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the point where the fluid emerges from said con 
ducting means in a manner to effect the calm 
delivery of said received fluid to said reservoir, 
and means for circulating fluid from the pump 
ing mechanism to said conduit means. 

10. In a hydraulic System, a fluid reservoir, a 
fluid body within said reservoir, a conduit hav 
ing a cross Sectional area which is small in com 
parison with the reservoir cross Section for de 
recting fluid in a stream to said reservoir, an in 
take portion of said conduit communicating with 
a restricted Orifice, and means within said reser 
voir for decreasing the speed of entrance of the 
fluid from said conduit, said means including a 
Surface which diverges from the direction of said 
fluid stream and extends from the point where 
Said stream emerges from the conduit into the 
fluid body in Such a manner as to preclude any 
turbulent action within the fluid body resulting 
from the entrance of the fluid from said conduit. 

11. In a hydraulic system, a fluid reservoir, a 
fluid body within said reservoir, pumping mecha 
nism, conduit means connecting the fluid body in 
Said, reservoir with the intake of said pumping 
mechanism, conduit means for returning fluid dis 
charged by said pumping mechanism to said res 
ervoir, a restricted orifice mechanism communi 
cating with Said second conduit means for the 
purpose of building up back pressure, and means 
cooperating with the discharge extremity of said 
conduit for effecting the non-turbulent return of 
fluid from said restricted orifice mechanism to the 
fluid body within said reservoir to thereby avoid 
the occlusion of air within said fluid body and 
thus increase the operating efficiency of said 
pumping mechanism. 

12. In a circulatory hydraulic system, a fluid 
reservoir, a fluid body in said reservoir, pumping 
mechanism, conduit means for delivering fluid 
under gravity to the intake of said pumping 
mechanism, COnduit means Communicating with 
the discharge of said pumping mechanism for 
Completing the circulation of fluid back to said 
reservoir, restricted Orifice means associated with 
Said second conduit means for building up pres 
Sure of fluid therein, and means for effecting the 
calm entrance of fluid from said second conduit 
means to the fluid body in said reservoir whereby 
to prevent the occlusion of air and thus increase 
the operating efficiency of the pumping mecha 
nism and prevent deterioration of the fluid re 
Sulting from Occluded air. 

ERNEST J. SWENSON. 
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