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This invention relates to a regulating system for regulat 
ing the volume rate of delivery of a ?uid from the dis 
charge side of a pump means to a ?uid dynamic system 
without signi?cantly effecting the ?uid pressure in the ?uid 
dynamic system. ' 

The expression “?uid dynamic system,” as used herein 
in the present speci?cation and claims, refers to a system 
in which ?uid ?ow occurs. Accordingly, the ?uid dynamic 
system may be as simple as a single conduit or may be 
considerably more complex such as a plurality of inter 
connected conduits provided with valves. The inven 
tion will be. described herein with reference to a f‘?uid.” 
Preferably, the ?uid is a‘liquid. For example, the ?uid 
dynamic system may be the lubricating passages or sys 
tem of a machine, such as an engine, and the ?uid, in this 
instance, would be a lubricating oil. The expression 
“pump means” used herein to denote that part of a pump 
which actually pumps, i.e., imparts energy to, a ?uid, such 
as the gear and gear housing of a gear pump or the im 
peller and impeller housing of a centrifugal pump or the 
piston and cylinder of a piston pump, as distinguished 
from the other structure of the pump such as thatstruc 
ture de?ning an inlet conduit to and an outlet conduit 
from the gear or impeller housing or cylinder or the like. 

. Commonly used are systems comprising a pump means, 
?rst conduit means communicating between the suction 
side'of the pump means and a reservoir adapted to con 
tairi a ?uid, and second conduit means communicating be 
tween the discharge side of the pump means and a ?uid 
dynamic system. ‘The ?rst and second‘conduit means may 
si‘rhply‘be the inlet and outlet, respectively, of the pump 
of which’ the pump means is the working portion or may 
be conduits external of the structure of the pump and 
communicating with the inlet and the outlet, respectively, 
of the pump. ‘ 

In combination with such a system as above described, 
it' is‘ known to provide a conduit communicating between 
the outlet and the inlet of the pump or, in more general 
terms, between the discharge and suction sides of the pump 
means, which conduit is provided with an adjustable 
throttle means such as throttle valve.‘ This arrangement 
in effect short circuits a portion of the ?uid discharged by 
the pump means back to the suction side of the pump 
means and thereby decreases the volume rate of delivery 
of the ?uid from the discharge side of the pump means to 
the ?uid dynamic system. However, there is a substantial 
loss of energy due to the pumping, short circuiting or re 
cycling, and throttling of a portion of the ?uid discharged 
from the pump means. Accordingly, whenever the pro~ 
portion of the discharged ?uid which is short circuited is 
increased or decreased, there is a corresponding respec 
tive decrease or increase in the pressure of the ?uid which‘ 
is delivered from the discharge side of the pump means 
to the ?uid dynamic system, which causes a corresponding 
signi?cant change in the ?uid pressure in the ?uid dynamic 
system.‘ 

Alternatively, 
above described, 
ing a portion of 
side of the pump 
means in response 

in combination with such a system as 
it is known to provide means for return 
the ?uid discharged from the discharge 
means to the suction side of the pump 
to the pressure‘of the ?uid in the‘ ?uid 
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dynamic system. This arrangement provides substan 
tially constant ?uid pressure in the ?uid dynamic system. 
However, with this arrangement it is not possible to regu 
late as desired the rate of delivery of the ?uid from the 
discharge side of the pump means to the ?uid dynamic 
system. In other words, in order to obtain a substantially 
constant fluid pressure in the ?uid dynamic system, one 
sacri?ces the prerogative of regulating the rate of delivery 
of the ?uid from the discharge side of the pump means to 
the ?uid dynamic system. This rate of delivery is, at any 
instant, determined by the level of the ?uid pressure in 
the ?uid dynamic system. Also, there is a substantial 
energy loss due to the pumping of that portion of the ?uid 
which is‘ returned to the suction side of the pump means. 

According to the present invention, there is provided, 
in combination with the basic system as above, described, 
a regulating system different from the regulating systems 
of the prior art above described. The new regulating 
system of the invention makes possible the regulation as 
desired of the rate of delivery of the ?uid from the dis 
charge side of the pump means to the ?uid dynamic sys 
tem without signi?cantly effecting the ?uid pressure in 
the ?uid dynamic system. The expression “without sig 
ni?cantly effecting” means that the ?uid pressure in the 
?uid dynamic system remains substantially constant. 
The regulating system of the invention essentially 

comprises ‘an intermittently opening and closing ?uid ?ow 
’ interruptor in communication with the discharge and suc 
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tion sides of ‘the pump means and a non-return valve 
means disposed downstream of the communication be 
tween the ?ow interruptor and the discharge side of the 
pump means and communicating between the discharge 
side of the pump means and the ?uid dynamic system. 
More speci?cally, the ?uid ?ow interruptor of the regu 

lating system of the invention has a ?uid inlet and a ?uid 
outlet, and in the regulating system there is provided con 
duit means communicating between discharge conduit 
means, the discharge conduit means communicating with 
the discharge side of the pump means, and the inlet of 
the ?uid ?ow interruptor and conduit means communicat 
ing between the outlet of the ?uid ?ow interruptor and 
the reservoir adapted to contain the ?uid. The non-return 
valve means communicates between the discharge conduit 
means and the ?uid dynamic system at a point down 
stream from the point of communication with the dis 
charge conduit means of the conduit means to the inlet 
of the ?uid ?ow interruptor. It is to be appreciated that 
all or any part of the regulating system of the invention 
may be mounted on or incorporated in the housing of the 
pump and, by virtue of such an arrangement, be con 
sidered to be part of the pump. Thus, for example, the 
conduit means and even the t?uid ?ow interruptor of the 
regulating system may be provided in the form of struc 
ture within the housing of the pump. Accordingly, while 
for illustrative purposes the conduit means of the regulat~ 
ing system are shown as elongated conduits, these conduit 
means may in fact constitute any arrangement providing 
the required communication. . 

The invention will now be further described by reference 
to the drawing, in which a preferred embodiment of the. 
invention is shown schematically and in cross-section. 
A pump 1, for example a gear pump, sucks a ?uid (in 

this instance a liquid) from a reservoir 3 through a suction 
or inlet conduit 2a and discharges the ?uid through a dis 
charge or outlet conduit 2b to a ?uid dynamic system 4, in 
this instance a simple conduit for transportation of the 
?uid. A short-circuit or recycle conduit 5 communicates 
between the discharge or pressure side of the pump 1, by 
communicating with the discharge conduit 2b, and the suc 
tion side of the pump 1, by ‘communicating with the 
reservoir 3. The pump has a shaft 6 and is driven through 
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the shaft 6 by conventional motor and linkage means 
which are not illustrated. The shaft 6 is provided with a 
clutch 7 of conventional construction. A non-return valve 
8 of conventional construction is disposed to communicate 
between the discharge conduit 2b, at a point downstream 
from the short-circuit conduit 5, and the ?uid dynamic sys 
tem 4. The non-return valve 8 includes a spring 9 which 
is arranged to urge the valve into its seat against the flow 
from the discharge conduit 2b. The force With which the 
spring 9 urges the valve into its seat is pre-set so that the 
valve will not lift from its seat to permit passage of the 
?uid from the discharge conduit 2b to the ?uid dynamic 
system 4 unless the pressure of the ?uid in the discharge 
conduit 2b downstream from the short-circuit conduit 5 
exceeds a certain pre-determined value. It will be clear 
to those skilled in the art that this arrangement prevents 
return or reverse throw of the ?uid from the ?uid dynamic 
system or to the discharge conduit 2b. In the short-circuit 
conduit 5 is disposed a ?uid ?ow interruptor 10 which is 
adapted to intermittently open and close to intermit 
tently permit and prevent, respectively, ?ow of the ?uid 
from the discharge side of the pump 1 to the suction 
side of the pump 1 through the short-circuit conduit 5. 

_ The ?uid ?ow interruptor 10 comprises a housing 11 
which is closed by a lid 12, a ?rst hollow cylinder 13 hav 
ing four openings or passages 14 communicating between 
its interior and its exterior and a second hollow cylinder 
15 having four openings or passages 16 communicating be 
tween its interior and its exterior. The hollow cylinder 13 
is rotatably mounted in the casing 11 and can be engaged 
by the clutch 7 to be rotated by the shaft 6. The hollow 
cylinder 13 is ?xed to the lid 12, against axial displace 
ment, by the packing 18 :and the retaining ring 19. The 
hollow cylinder 15 is provided with a feather key 20 which 
is guided in a keyway 21 in the housing 11. Consequently, 
the hollow cylinder 15 is ?xed against rotation relative to 
the housing 11 but can be displaced axially. For the pur 
pose of providing means to axially displace the hollow 
cylinder 15, a threaded bore 23 is provided in the base 22 
of the hollow cylinder 15 and a threaded spindle 24, having 
an adjusting lever 25, is provided to engage the threaded 
‘bore 23. The threaded spindle 24 is rotatably mounted 
in the front 26 of the housing 11. By rotating the thread 
ed spindle 24 by means of the lever 25 the hollow cylinder 
15 is axially displaced. 

In the lid 12 is provided a ?uid inlet passage 27 com 
municating with an annular chamber or header ‘28. The 
hollow cylinder 13 is provided with four radial bores 29 
communicating between the annular chamber 28 and an 
axial channel 30 in the hollow cylinder 13. The axial 
channel 30 is sealed upstream from the radial bores 29 by 
means of a stopper 31. The axial channel 30 opens into 
the inner chamber 32 of the hollow cylinder 13. The pas 
sages 14 and 16 are disposed on a common circle so 
that upon rotation of the hollow cylinder 13 the passages 
14 and 16 will periodically come into alignment with each 
other, whereby a communicating relationship therebe 
tween is established. The passages 16 at all timescorn 
rnunicate with the annular chamber 33 in the housing 11. 
Accordingly, when the openings 14 are in alignment with 
the openings 16, communication is established between the 
interior of the hollow cylinder 13, speci?cally the inner 
chamber 32 thereof, and the annular chamber 33. The an 
nular chamber 33 communicates with axial channels 34 
in the housing 11 and the axial channels 34 communicate 
with an annular slot 35 in the housing 11. The annular 
slot 35 in turn communicates with a ?uid outlet 36 in the 
lid 12. Thus, when the passages 14 are in alignment with 
the passages 16, communication between the interior of 
the hollow cylinder 13 and the ?uid outlet 36 is estab 
lished; this represents the open state or condition of the 
?uid ?ow interruptor 10, during which open state the ?uid 
?ows through the short-circuit conduit 5 from the dis 
charge side of the pump 1 to the suction side of the pump 
1. Conversely, when the openings 14 are out of align 
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A. 
ment, i.e., totally out of alignment, with the passages 16, 
the ?uid ?ow interruptor 10 is in its closed state or condi 
tion, in which closed state ?ow of the ?uid through the 
conduit 5 from the discharge side of the pump 1 to the 
suction side of the pump 1 is prevented. 

In the preferred embodiment, the passages 14 and 16 are 
of triangular cross-section and the triangular cross-section 
of each of the passages 14 is oriented differently from the 
triangular cross-section of each of the passages 16. Pref 
erably, the triangular cross-section of each of the pas 
sages 14 is oriented in approximately 180° opposition to 
the triangular cross-section of each of the passages 16. 
In addition to this approximately 180° opposition in 
orientation, most preferably the triangular cross-sections 
are arranged symmetrically with respect to the common 
axis of the hollow cylinders 13 and 15. The purpose of 
such orientation and disposition of the cross-sections of 
the passages 14 and 16 is to permit particularly ?ne ad 
justment of the duration and magnitude of the open state 
of the ?uid ?ow interruptor 10 by axial displacement of 
the hollow cylinder 15. It will be appreciated that by 
axially displacing the hollow cylinder 15 the extent to 
which the passages 16 align with the passages 14 may be 
adjusted or regulated. Thus, the greater the circumferen 
tial distance over which the passages 14 and the passages 
16 are in alignment the greater the duration of the open 
state of the ?uid ?ow interruptor 10. Also, the greater 
the integral sum of the products of the overlapping areas 
37 (shaded) of the cross-sections of the passages 14 and 
16 and the differential time intervals during which said 
overlapping areas exist, the greater is the magnitude of 
the open state of the ?uid ?ow interruptor, i.e., the great 
er is the volume of ?ow of liquid through the‘ ?uid ?ow 
interruptor during its open state. ‘ 

In the embodiment shown, the openings 14 in the hol 
low cylinder 131 are four in number and are circum 
ferentially spaced from each other by 90°, and, likewise,‘ 
the openings 16 in the hollow cylinder 15 are four in 
number and are circumferentially spaced from. each other 
by 90°. Accordingly, when the hollow cylinder 13‘ is 
interconnected to the shaft 6 by means of the clutch 7 
and the hollow cylinder 13v is therefore rotated once 
for each rotation of the gear wheel’of the pump 1, upon 
each rotation of the hollow cylinder 13 the ?uid ?ow 
interruptor is in its open state four times because the 
openings 14 come into alignment with the openings 16 
four times. When the openings 14 and the openings 16 
are not in alignment, the ?uid ?ow interruptor 10 is in 
its closed state. When the ?uid ?ow interruptor 10 is in 
its closed state, the ?uid in the discharge conduit 2b 
immediately upstream from the non-return valve 8 is‘ 
at a su?icient pressure to lift the valve from its seat and 
to, accordingly, enter the ?uid dynamic system 4. When 
the ?uid ?ow interruptor 10 is in its open state, the pres 
sure of the ?uid in the discharge conduit 2b immediately 
upstream from the non-return valve 8 is not of suf?cient 
pressure to lift the valve from its seat and, accordingly, 
does not enter the ?uid dynamic system 4. ‘The rate at 
which the ?uid is delivered from the discharge conduit 
2b to the ?uid dynamic system 4 is regulated by adjust 
ing the duration and magnitude of the open states of the 
?uid ?ow interruptor 10 by means of axially displacing 
the hollow cylinder 15 to the desired position. 

In the regulating‘ system of the invention, the ?ow of 
the ?uid through the short-circuit conduit 5? does not 
signi?cantly in?uence the ?uid pressure in the ?uid dynam 
ic system 4, because the non-return valve 8 is closed 
when the ?uid is ?owing through the short-circuit con 
duit 5. The only e?ect upon the ?uid pressure in the 
?uid dynamic system 4 is a minor, insigni?cant oscilla 
tion. Thus, when the non-return valve 8 opens the ?uid 
pressure in the ?uid dynamic system 4 will momentarily 
and slightly increase and 
closes the ?uid pressure in the ?uid 
slightly and momentarily decreases. 

dynamic system 4 
when the non-return valve 8 I 
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These oscillations are of a scarcely perceptible magni 
tude because of the combination of factors comprising 
the inertia of the ?uid in the ?uid dynamic system and of 
any moving parts of the ?uid‘ dynamic system and the 
great frequency with which the state of the ?uid ?ow 
interruptor 10 is changed with respect to opening and 
closing. In any event, these oscillations can be damped 
by means of a conventional accumulator 38 in communi 
cation with the non-return valve 8. Thusfar in the pres 
ent description of the invention, the ?uid dynamic system 
4 has been considered to start immediately downstream 
from the non-return valve 8. Therefore, the accumulator 
38 as shown in the drawing would !be considered to be 
in the ?uid dynamic system 4. It should be understood, 
however, that in the case the accumulator 38 is used, 
the ?uid dynamic system 4 could be considered to begin 
immediately downstream from the accumulator 38. In 
fact, it does not matter whether the accumulator 38 is 
or is not considered to be disposed in the ?uid dynamic 
system 4; in either case, the accumulator 38 would be 
part of the regulating system of the invention. It only 
matters that the accumulator 38 be disposed downstream 
from and in communication with the non-return valve 8, 
in order that the accumulator 38 may cooperate with the 
non-return valve 8 in order to dampen ?uid pressure 
oscillations. 
The invention is not to be construed as limited to the 

particular forms disclosed herein, since these are to be 
regarded as illustrative rather than restrictive. 
What I claim and desire to secure by Letters Patent is: 
1. In combination with a system comprising pump 

means, ?rst conduit means communicating between the 
suction side of said pump means and a reservoir adapted 
to contain a ?uid, and second conduit means communicat 
ing ‘between the discharge side of said pump means and 
a ?uid dynamic system, the improvement comprising a 
regulating system for regulating as desired the rate of 
delivery of said ?uid from the discharge side of said 
pump means to said ?uid dynamic system without signi? 
cantly effecting the ?uid pressure in said ?uid dynamic 
system, said regulating system comprising an intermit 
tently opening and closing ?uid ?ow interruptor having 
a ?uid inlet and a ?uid outlet, said ?uid ?ow interruptor 
comprising a ?rst hollow member having at least one 
passage of triangular cross-section communicating be 
tween its interior and its exterior and a second hollow 
member having at least one passage of triangularcrbss 
section communicating between its interior and its ex 
terior, said second hollow member being disposed in 
teriorly of said ?rst hollow member with the triangular 
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cross-section of said at least one passage of said ?rst 
hollow member being oriented differently from the tri 
angular cross~section of said at least one passage of said 
second hollow member, one of said hollow members 
being rotatable to align said at least one passage of said 
hollow members in communicating relationship, conduit 
means communicating between said second conduit means 
and the ?uid inlet of said ?ow interruptor, interconnec 
tion means for interconnecting said pump and said ?uid 
?ow interruptor for common driving thereof, means for 
adjusting the duration and magnitude of the opening of 
said ?uid ?ow interruptor comprising means for axially 
displacing one of said hollow members to adjust the ex 
tent to which said at least one passages are alignable 
by rotating said rotatable hollow member, conduit means 
communicating between the ?uid outlet of said ?ow in 
terruptor and said reservoir, and non-return valve means 
communicating between said second conduit means and 
said ?uid dynamic system. 

2. A regulating system according to claim 1, further 
comprising an accumulator disposed downstream from 
and communicating with said non-return valve means. ' 

3. A regulating system according to claim 1, in which 
the triangular cross-section of said at least one passage 
of said ?rst hollow member is oriented in approximately 
180° opposition to the triangular cross-section of said 
at least one passage of said second hollow member. 

4. A regulating system according to claim 3, further 
comprising an accumulator disposed downstream from 
and communicating with said non-return valve means. 
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