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This invention relates to rotary pumps and par 
ticularly to a vane type of pump with automatic 
regulation of the output pressure and the volume. 
Pumps of this type may be used in connection 

with automobile engines and transmissions and 
when driven by the engine they are of course Sub 
jected to greatly varying speeds, say from 400 
R.P.M. up to 4000 R.P.M. or more. Such pumps 
supply fluid pressure not only for lubrication but 
for engagement and disengagement of clutches 
and other devices. The required pump pressures 
run as high as 80 lbs. or 100 lbs. per Square inch. 
and there must be sufficient volume to quickly 
operate the clutches or other devices. 
One such pump is shown in Patent No. 2,064,421. 

dated December 15, 1936, in which the rotor is 
enclosed. Within a cing or barrel Which may be 
moved from a concentric to an eccentric position 
relative to the axis of the rotor to thereby vary. 
the volume between zero and the maximum de 
sired, and the volume is controlled by varying the 
eccentricity of the ring or barrel in accordance 
With the discharge pressure of the pump which 
pressure of course will depend upon the Speed of 
rotation and the volume of the fluid required 
at any particular time. In the use of Some pumps 
of this type it has been found that when a Sud 
den increase in volume is required the pump bar 
rel will not move quickly enough from its mini 
mum or concentric position to its other extreme 
where it will produce the greater volume and 
there is therefore a lag in the action of the clutch 
or other device involved. It is this situation that 
the present invention is intended to remedy. 
One of the objects of the invention therefore 

is the provision of means for limiting the mini 
naun action of the automatic controlling means 
of the rotary type of pump last a hove described. 
Another object of the invention is to provide 

in a pump of the general type shown in said 
Patent No. 2,064,421 a means which will prevent 
the pump reaching its otherwise minimum capac 
ity so that it will more quickly increase.its capac 
ity when called upon to do so. 
Another object of the invention is to provide 

a rotary pump with automatic pressure and Vol 
ume control With a minimum of heating effects. 
Another object of the invention is to provide 

a secondary control for a pump having a normal 
control for its output, Vol.ne ranging from Zero 
to maximum so that the pump Will more quickly 
increase its output or attain maximum output 
When Suddenly called upon to do so. 
Other objects of the invention will appear from 
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with the drawing, which forms a part of this 
specification, and in which: 

Fig, l shows a side view of a pump made inac 
COrdance with this invention, One of the side 
plates and the pump driving shaft being removed; 

Fig. 2 is a section through the pump shown in 
Fig. 1, taken on section line 2-2, with the side 
plate and driving shaft in place; and 

Fig. 3 is a slightly enlarged view of a portion 
of the pump shown in Fig. 1 with the controlling 
ring in another position, 
Referring to the drawings, a support for the 

pump is shown at , and the pump casing fi is 
mounted thereon and secured thereto by any con 
ventional means. The casing consists of side 
plates 2 and 3 which plates are secured to 
gether by a Series of bolts . A drive shaft, for 
the pump is indicated at 5 and this shaft is con 
nected to the rotor 6 of the pump as by serra 
tions. Or Splines. 
The rotor 6 is mounted between the plates 2 

and 3 and it is provided with a series of radial 
Vanes 29 which are held outwardly by rings 2. 
Surrounding the rotor and its vanes is a mov 

able ring 22, the interior of which is slightly 
larger than the exterior of the rotor 6, and the 
exterior of which is somewhat Smaller than the 
bore 23 of the casing. Thus there is a space or 
chamber 28 between the rotor 6 and the ring 22 
and a Space of chamber 25 between the ring 22 
and the casing . 
The casing it is notched as at 26 and the ring 

22 has an exterior projection 27 which fits into 
the notch 26. So that the movement of the ring 22 
in the:Casing is about the pivot point, 28 thus pro 
vided. 
At the upper part of the ring 22 as shown in 

Eig. 1 there is a Socket; 3) and adjacent, thereto 
the Casing is is cut cut to form an opening 3. 
A coil Spring 32 has one end in the socket 36 
and the other enti in the opening 3 in the "cas 
ing thus tending to yieldingly force the ring 22 
downwardly about the pivot 28. 
The 'casing is pi'ovided with a suitable arc 

shaped inlet paSSage 35 shown in broken lines 
in Fig. 1 as communicating at all times with the 
chamber 34 and one or more radial passages 37 
for connection to any suitable source of fluid 
Supply. A radial extension 38 to the inlet, pas 
Sage 35 connects with the chamber 25 so that 
the latter is always subjected to inlet suction. 

The C&Sing is also provided with a suitable 
arc-shaped outlet passage 43 and radial exten 
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may connect with the devices to be supplied with 
fluid. 
These passages 35, 36, 37, 40 and 4, may be 

formed either in the plate 2 or the plate 3. 
As shown, they are in the plate 2, the dash 
lines in Fig. 1 indicating that they are in the 
plate 2 that is removed in that figure. 
From the above description it will be under 

stood that as the rotor 6 is operated in the direc 
tion of the arrow 50 as shown in Fig. 1, fluid will 
be drawn into the chamber 24 and expelled 
through the outlet passages 40 and 4. If but 
little fluid is needed there will be resistance to 
the passage of the fluid from the pump and this 
will build up a pressure in the upper part of the 
ring 22, between the rotor and the ring, which 
pressure will tend to move the ring 22 upwardly, 
in Fig. 1, against the action of the Spring 32. 
As the ring 22 closely approaches or coincides 
With the axis of rotation of the rotor 6 the 
volume of fluid pumped will decrease practically 
to the vanishing point because the vanes will do 
nothing but carry the fluid around and create 
no suction in the inlet passages. This of course 
takes very little power to operate the pump and 
while the pressure is somewhat at its maximum 
in the outlet passages the volume of flow through 
the passages is substantially Zero. 

But if there is a Sudden demand for Volume 
at the outlet ports the pressure on the upper 
part of the ring will drop, the ring will revert 
to the position in which it is shown in Fig. 1 and 
as the ring moves downwardly the volume in 
CeaSeS. 

But it has been found that under the Con 
ditions above described there is a lag in the 
volume produced because of the time element 
involved in the shifting of the ring from its 
Zero position to its full position and this is ob 
jectionable where the pump is used as for operat 
ing a clutch in which considerable volume and 
higher pressure are required. 
So in the present invention provision is made 

for a secondary control means which will limit 
the movement of the ring 22 as it moves toward 
concentric position. As shown, this means com 
prises a port 60 formed in one of the plates 
Of the casing, as in the plate 3. This port 60 
is in communication with the chamber 25 and 
throughout the greater part of the range of move 
ment of the ring 22 it is so covered by the ring 
22 that it cannot communicate with the cham 
ber 24 in which the rotor operates. It is so 
shown in Fig. i. But as the volume required de 
creases and pressure builds up to move the ring 
toward its concentric position, the ring uncovers 
the port 60 so that it communicates both with 
the chamber 25 and the chamber 24, thus form 
ing a by-pass between those two chambers, and 
since this relieves the pressure in the chamber 
24, the ring 22 will move no farther toward its 
concentric position. This position of the ring 
22 is particularly shown in Fig. 3. 
Thus with little or no volume being demanded 

from the pump, the ring 22 will be in the posi 
tion shown in Fig. 3, with the port 60 just 
cracked open, and the pump will operate at per 
haps 20% of its capacity, the surplus being by 
paSSed through the port 60 either to the inlet 
porting or by a passage to the source of supply. 
Then upon sudden demand for greater volume a 
very few thousandths movement of the ring 22 
Will close the port 60 and the volume delivered 
by the pump will immediately increase while at 
the same time maintaining the pressure and the 
demand Will be supplied. Thus the secondary 
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4. 
control means, by limiting the movement of the 
ring 22, has made it possible for the ring to 
quickly close the port 60 and meet the Sudden 
demand made for greater volume at maintained 
high pressure. Usually this demand is met by 
the mere closing of the port 60 but should more 
volume be required the ring 22 may continue its 
movement even to the limit of its range where 
the pump will supply its maximum volume at 
maximum pressure. Thus there is aSSured the 
volume demanded and at full pressure and the 
lag in the operation of the clutch or other de 
vice, under the conditions recited, is minimized 
or removed. 

It will be understood that various forms of the 
invention other than that described above may 
be used without departing from the spirit or scope 
of the invention. 
What is claimed is: 
1. In a rotary pump, a rotor, means Cooperat 

ing with the rotor to form a pump chamber and 
casing, said casing having inlet and outlet pas 
sages therein, said means including a ring sur 
rounding the rotor and movable relative thereto 
to vary the output volume of the pump, means 
to automatically control the volume Varying posi 
tion of said ring, and a secondary control means 
for said ring including a by-pass passage having 
a port, said by-pass connecting said chamber with 
said inet passage, and said port cooperating with 
and being covered and uncovered by said ring 
depending upon the movement thereof, said port 
being progressively uncovered as the outlet 
volume diminishes and the pump pressure in 
Ce3SeS. 

2. In a rotary pump, a rotor, means cooperat 
ing with the rotor to form a pump chamber and 
casing, said casing having inlet and outlet pas 
sages therein, said means including a ring Sur 
rounding the rotor and movable relative thereto 
to vary the output volume of the pump, means 
to automatically control the volume varying posi 
tion of said ring, and a by-pass passage having 
a port, said by-pass connecting said chamber 
with said inlet passage, and said port cooperating 
with and being covered by said ring throughout 
the greater part of its range of movement but 
uncovered adjacent the lower volume end of Said 
range. 

3. In a rotary pump, the combination of a 
casing, a ring within the casing, said ring hav 
ing inlet and outlet passage means cooperating 
therewith, an outer fluid flow chamber between 
Said casing and Said ring, a rotor within the 
Iring, an inner fluid flow chamber between said 
ring and said rotor, means for So mounting the 
ring in the casing that the ring may shift from 
a concentric to an eccentric position relative to 
the rotor, means controlling the automatic shift 
ing of the ring with changes in the discharge 
preSSure of the pump, and means comprising a 
by-pass paSSage having a port in communication 
With said Outer chamber, said port being adapted 
to be placed in communication with said inner 
flow chamber, said port being covered and un 
covered by the ring during the varying move 
ments thereof to limit the minimum action of 
said controlling means by uncovering the port as 
the discharge pressure increases above a fixed 
value. 

4. In a rotary pump, the combination of a 
casing, a ring within the casing, said ring hav 
ing inlet and outlet passage means cooperating 
therewith, an outer fluid flow chamber between 
said casing and said ring, a rotor within the ring, 
an inner fluid flow chamber between said ring 
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and Said rotor, means for so mounting the ring 
in the casing that the ring may shift from a 
concentric to an eccentric position relative to 
the rotor, means controlling the automatic shift 
ing of the ring with changes in the discharge 
preSSure of the pump, and means Cornprising a 
by-pass passage formed in the casing, said pas 
Sage being in communication with said outer 
chamber and having a port, said port being 
adapted to be placed in communication with said 
inner flow chamber, said port being covered and 
uncovered by the ring during the varying move 
ments thereof to insure maintenance of the de 
sired discharge pressure by uncovering the port 
as the discharge pressure increases above a fixed 
value. 

5. In a rotary pump, the combination of a cas 
ing, a ring within the casing, said ring having 
inlet and outlet passage means cooperating there 
With, an outer fluid flow chamber between said 
casing and Said ring, a rotor within the ring, 
an inner fluid flow chamber between said ring 
and Said rotor, means for so mounting the ring 
in the casing that the ring may shift from a 
concentric to an eccentric position relative to 
the rotor, means controlling the automatic shift 
ing of the ring with changes in the discharge 
preSSure of the pump, and a secondary control 
means for limiting the movement of said ring 
in One direction and comprising a by-pass pas 
Sage formed in the casing, said passage being 
in communication with said outer chamber and 
having a port, said port being adapted to be 
placed in communication with said inner flow 
chamber, said port being covered by said ring 
throughout the greater part of its range of 
movement but becoming uncovered adjacent the 
lower volume and high pressure end of said 
range. 

6. In a rotary pump, the combination of a 
casing, a ring within the casing, said ring hav 
ing inlet and outlet passage means cooperating 
therewith, an outer fluid flow chamber between 
Said casing and Said ring, said outer fluid flow 
chamber communicating with said inlet means, 
a rotor Within the ring, an inner fluid flow cham 
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6 
ber between said ring and said rotor, means for 
so mounting the ring in the casing that the ring 
may shift from a concentric to an eccentric posi 
tion relative to the rotor, means controlling the 
automatic shifting of the ring With changes in 
the discharge pressure of the pump, and a Sec 
Ondary control means including a passage hav 
ing a part adjacent said outlet leans for con 
necting the inner and outer chambers only when 
said ring is near the concentric end of its range 
Of movement for limiting the action of the first 
Of Said controlling means. 

. In a rotary pump, the combination of a 
casing, a ring within the casing, said ring having 
inlet and outlet passage means cooperating there 
With, an outer fluid flow chamber between said 
Casing and Said ring, said outer chamber con 
Inuinicating with said inlet means, a rotor within 
the ring, an inner fluid flow chamber between 
Said ring and said rotoi", means for so mount 
ing the ring in the casing that the ring may 
shift from a concentric to an eccentric position 
relative to the rotor, means controlling the auto 
natic shifting of the ring with changes in the 
discharge pressure of the pump, and a secondary 
control means including a passage having a part 
adjacent said outlet means for connecting the 
inner and Outer chambers only when said ring is 
near the concentric end of its range of move 
ment, said secondary control means limiting the 
movement of said ring by reducing said dis 
charge preSSure Suddenly upon slight movement 
Of Said ring adjacent Said concentric end of its 
range Of noVement, 

FOREST R. MCFARLAND. 
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