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UNITED STATES PATENT OFFICE 
2,340,196 

ROTARY HYDRAULIC PUMP AND PRESSURE 
CONTROL VALVING TEREFOR. 

Gervase M. Magrum and Harry L. Chisholm, Jr., 
Buffalo, N.Y., assignors, by mesne assignments, 
to Houdaille-Hershey Corporationi, 
Mich, a corporation of Michigan 

betroit, 

Application June 16, 1941, Serial No. 398,246 
13 Claims... (C. 103-42) 

This invention relates to rotary hydraulic 
pumps and particularly to valving assembly form 
ing part of the pump structure for controlling 
the pump pressure. 
The important object of the invention is to 

provide compact valving assembly subjected to 
the pressure of the fluid pumped by the pump 
and functioning for relieving the pressure should 
the pump pressure gradually rise above normal 
predetermined pressure, and to provide blow-off 
for quick return to normal of the pressure should 
the pressure suddenly rise abnormally, the pump 
being thus protected against overloading auto 
matically and holding the pump pressure within 
its predetermined limits. 
Another important feature of the invention is 

the compact assembly and housing of the valving 
elements in an extension on one of the heads of 
the pump where the valve assembly will be sub 
jected to the pressure at the discharge end of 
the pump. 

he invention also embodies other features of 
arrangement and operation, and all these fea 
tures are embodied in the structures shown on 
the drawings, in which drawings 

Figure 1 is a longitudinal section on plane I-I 
of Figure 2; 

Figure 2 is a section on plane II-II of Fig 
lure 1; 

Figure 3 is an elevation of the left end of the 
pump structure. 
The pump structure shown is of the well 

known type as, for example, that shown in the 
pending application of Sherwood C. Bliss, Serial 
No. 282,447, filed July 1, 1939, issued into Patent 
No. 2,271,730, dated February 3, 1942. 

Briefly describing the pump, its housing comi 
prises the cylindrica Wall 0 having the inner end 
wall or head f integral therewith, the outer end 
of the housing receiving the Outer end wall or 
head 2. Fitting into the wall 0 and seating 
against the head is the cylindrical block 3 

compressing packing 20 around the shaft to pre 
vent leakage. 
The pump cylinder forming elements are rings 

and plates clamped together between the head 
2 and the block 3 by a clamping ring 2 having 
threaded engagement in the open end of the 
housing wall iO and abutting the flange 22. On 
the head 2. As shown there are two rings 23 

10 

5 

and 24 respectively, an inner plate 25, an inter 
mediate plate 26, and an outer plate 27, the outer 
diameters of the rings and plates being such that 
they will fit snugly in the cylindrical bore of the 
wall O. The rings and plates define annular 
cylinder spaces 28 and 29 into which the rotor 
members 30 and 3 respectively extend to be ro 
tated by the shaft 4 to which they are secured 
as by keys 32. 

Referring to Figure 2, the rotor elements 30 
and 3 are of generally elliptical shape so as to 

20 

25 

30 

40 

between which and the outer head 2 are clamped 
the various elements which form the pump cyl 
inders. Adrive shaft 4 extends into the hous 
ing and is journaled in ball bearings 5 and 6 
supported respectively by the block 3 and the 
head f2, the shaft extending outwardly from 
the head if for mounting, or connection with, a 
driving source (not shown) such as an electric 
motor. A fitting fT receives the shaft and is se 
cured, as by bolts 8, to the head if, and may 
serve as a bracket for supporting the pump struc 
ture. The fitting 7 engages a washer 9 for 

45 

define with the cylinder space walls crescent 
shaped working chambers. The two rotors are 
displaced ninety degrees from the shaft 4 so 
that the opposite working chambers 33 and 34 
between the rotor 30 and the ring 23 will be dis 
placed respectively ninety degrees from the work 
ing chambers 35 and 36 between the rotor 3 and 
the ring 24. 
The block 3 is cored out to provide a suction 

or intake space S and a discharge space. D, the 
suction space S communicating with the inlet 3 
on the wall to connected by suitable piping With 
a source of fluid such as oil, and the discharge 
space or chamber D communicating With the 
outlet 38 on the wall 0 connectable by suitable 
piping with hydraulic devices for receiving th 
fluid under pressure from the pump, 

For the cylinder spaces 28 and 29 in which the 
rotors. operate, fluid inlet and fluid outlet ports 
are provided. As shown on Figure 2, each cylin 
der space has diametrically opposite inlet ports 
39 and 39' and diametrically opposite discharge 
ports 40 and 40'. As shown on Figure 1, the 
rings 23 and 24 have transverse bores 4 there 
through which align with the transverse bores 
42 in the plates 25, 26 and 27 to form an outlet 
passageWay which at its inner end communicates 
with the discharge space D connected with the 
Outlet 38. The ports 40 extend through the rings 

50 
23 and 24 to connect the pump chambers with 
the discharge passageway through the rings and 
plates. At a diametrically opposite point, the 
rings and plates are bored to form another pas 
Sageway therethrough connecting with the dis 
charge space D and connected by the ports 40 
with the pump chambers. On Figure 2 the two 

  



2 
discharge passageways through thering and pla 
assemblies are indicated by d and d. 

. The rings and plates are also bored to provide 
diametrically opposite inlet passageways s and s' 
communicating with the suction or inlet space S 
and connected by the ports 39 and 39' with the 
pump chambers. 
The rings 23 and 24 are each provided with 

diametrically opposite blades 43 and 43' for co 
operating with the rotors surrounded by the re 
Spective rings, the blades operating in radially 
extending slots 44, the blades 43 being located 
between the inlet and discharge passageways s 
and d and the blades 43 being between the inlet 
and discharge passageways s” and d" (Figure 2) 
the rotor engaging edges of the blades being di 
rected toward the respective discharge passage 
ways, the rotors rotating in the direction of the 
arrow on Figure 2. 
. Each blade has a stem, 45 extending upwardly 
through the ring and the wall le of the housing 
and into a plug 46 threaded into the wall 10, a 
spring 4 surrounding the stem to engage between 
a collar 48 on the stem and the top of the plug 46, 
the springs tending to hold the blades with its 
edge in engagement with the respective rotors. 
When the pump is being driven the fluid will 

be drawn into the space S from a source of sup 
ply' such as a reservoir, the fluid being drawn 
by the rotors through the inlet passageways s 
and s' and through the ports 39 and 39' into 
the working chambers 33, 34 and 35, 36 and the 
blades will intercept the fluid and direct it from 
the Working chambers into the outlet passageways 
d and d' and into the discharge space D for out 
flow from the outlet 38 of the pump. 

Describing now the valving structure for con 
trolling the pump pressure, the valving assembly 
is located within the extension 9 from the pump 
head 12. The extension has the outer bore 50, 
and the inner bore 5 of larger diameter forming 
a chamber whose inner end is closed by a plate 
52 engaging between the ball bearing 6 and the 
shoulder 53 on the extension 49. The chamber 
5 is connected with the bore 50 by a passageway 
54 which is surrounded by an annular valve seat 
55. A distance Outwardly from the valve seat 
55 a guide member or plug 56 is seated in the bore 
50 and is rigidly held in the bore as by press fit 
therein, or other means. Outwardly of the plug 
56, a plunger member 57 is axially shiftable in 
the bore 50 and has a stem 58 extending through 
the bore 59 of the plug 56, the stem terminating 
in a conical valve end 60 for engagement with 
the valve seat 55 to shut off, communication be 
tween the chamber 5 and the space 6 between 
the valve seat and the plug. 
The plunger. 57 is held against rotary move 

ment in the bore 50 as by means of a stop pin 62 
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Passageways and ' through the head 2 con 
nect this space 6 with the outlet ends of the 
discharge passageways d and d' of the pump so 
that the space 6 always contains fluid under 
pump pressure. 
When the plunger 57 is in its normal position 

with the valve end 60 engaging against the seat 
55, the plunger body is separated from the guide 
plug 56 by an annular space 72 which is in com 

10 

15 

munication through ports 73 with the bore in 
the stem 58 inwardly of the abutment nut 69. 
The plunger body has the restricted orifice 74 
connecting the space 72 with the space 5 be 
tween the plunger and the cap 64, this space 
being connected by a passageway 76 with the 
passageway 77 extending through the extension 
49 to communicate with the chamber 5i. The 
space 5 has an outlet passageway 78 therefrom 
through the head 12 to the exterior of the pump, 

20 

25. 

30 

and this passageway may be connected with the 
supply source or reservoir for the pump. 

In order to adjust the tension of the spring 
70 against the check valve 68, provision is made 
for rotation of the abutment nut 69 from the ex 
terior of the pump. As shown, an adjusting pin 
79 extends through a gland 80 on the cap 64 
and has at its inner end a slot 8 receiving a 
tongue 82 on the nut 69. Upon turning of the 
stem 79, the nut is turned, and by virtue of its 
threaded engagement in the plunger bore, it will 
be shifted axially for adjusting the tension of 
the spring 70 against the valve 68. 

35 

40 

50 

55 

extending from the plug 56 into a recess 63 in the 
plunger. The outer end of the bore 50 is closed 
by a detachable cap. 64 having threaded engage 
ment with the extension 49, and between-this cap 
and the plunger is a spring 65 which tends to hold the plunger in position for seating éngage 
ment of the valve end 60 with the valve seat. 55. 
The plunger and its stem has the bore 66there 

through and the stem, a distance outwardly from 
the valve end 60, has the annular internal flange 
67 forming a seat for a relief valve which may 
bein the form of a ball 68 within the bore 66. The 
bore 66 at its outer end is threaded for reception 
of the abutment plug or nut 69 between which 
and the valve 68 is interposed a spring to which 
tends to hold the valve to its seat 6 to discon 
nect the plunger bore 6 from the space 6. 

60 

75 

Describing now the operation and functioning 
of the Walving assembly, the pressure of springs 
65 and 70 is such that the valves 60 and 6B will 
remain closed so long as the pump operates at or 
below a predetermined maximum delivery pres 
sure. Should the delivery demand on the pump 
become less than the capacity of the pump, the 
delivery pressure will rise, and when the pressure 
becomes higher than the predetermined magni 
tude, the pressure against the valve 68 will over 
COne the resistance of the spring 70 and fluid 
will flow from the passages 7 and 71, past the 
valve 68 into the bore of the plunger stem, and 
from there through ports 73 and into the space 
72. From here it must flow through the rela 
tively small orifice 74, and into the space 75, 
thence through the orifice 76 and the passage 
way 77 into the chamber 5, from which it 
flows through the relief outlet T8, back to the 
reservoir. The rate of flow through these pas 
Sages is relatively very small. 
As the pump pressure rises above maximum, 

the valve 68 will be lifted off its seat, allowing 
fluid to flow into space 72. Since the size of the 
orifice 74 is relatively smaller than the opening 
afforded by the valve 68, pressure will build up 
in the Space T2, causing the plunger structure 
with its valve end 60 to be lifted of its seat 55, 
allowing the fluid in excess of the demand to 
pass back to the reservoir. 
When the valve 60 has opened sufficiently to 

handle the excess fluid, the pressure will stabi 
lize at the maximum, or set pressure, and the 
valve 68 will partly close until the flow past 
the valve 68 is the same as the flow through the 
orifice, thus maintaining a constant amount 
of fluid in the space 72, and holding the valve 
60 to the proper opening. By the same process, 
any further change in delivery demand will cause 
the valve to readjust itself. If there is no de 
livery demand, the entire pump delivery will flow 
back to the reservoir. ' 3. 
When the pressure has dropped below maxi 

nun, i. e., when the demand is the same or less 



2,840,196 
than the pump capacity, the valve 68 will close, 
and the spring 65 will force the valve 60 to 
close. In closing, the fluid in space. 2 has to 
pass through orifice 74, thus cushioning the re 
seating of the plunger structure on its seat 55. 
The olifice 76 is of such size as to cause Suf 

ficient restriction that it makes a dashpot of 
space 75, thus preventing the plunger structure 
from chattering. A. 
By our improved valving arrangement the 

pump is efficiently protected against overloading 
entirely automatically. By assembling the valv 
ing elements in the pump head the valving as 
sembly becomes a unitary part of the pump struc 
ture. 
We have shown a practical and efficient em 

bodiment of our invention but we do not desire 
to he limited to the exact construction, arrange 
ment and operation shown and described as 
changes and modifications may be made with 
out departing from the scope of the invention. 
We claim as Our invention: 
1. A valving assembly for controlling the pres 

O 

3 
sure surface thereon normally unexposed to the 
pump discharge pressure but exposed to the flow 
through said relief passageway when said pas 
sageway is opened, a valve for said relief pas 
sageway, means for holding said valve closed 
against normal pump pressure but permitting 
opening of said valve by abnormal pressure for 
relief flow through said relief passageway and ex 
posure of said blow-off valve pressure surface to 
the flow through said relief passageway, means 
restricting the flow through said relief passage 
way, means tending to hold said blow-off valve 
closed but yielding to the relief flow pressure 
against said blow-off valve pressure surface for 

20 

sure in a rotary hydraulic pump to prevent over-, . 
loading, comprising a pressure chamber con 
nected to receive fluid from the pump under dis 
charge pressure, a blow-off passageway from 
said' valve chamber to the exterior thereof, a 
blow-off valve extending through said pressure, 
chamber and means normally holding it for clo 
sure of said blow-off passageway, means defining 
a relief passageway from said pressure chamber 
to the exterior thereof, said blow-off valve hav 
ing a pressure surface thereon exposed only to 
flow through said relief passageway when said 
passageway is opened, a valve for said relief 
passageway and means normally holding it 
closed against normal pressure in said pressure 
chamber, excess pressure against said relief valve 
causing opening thereof for flow of fluid through 
said relief passageway and against said pressure 
surface on the blow-off valve whereby said blow 
off valve will be moved for opening of said blow 
off passageway. - 

2. Walving assembly for controlling the pres 
Sure in a rotary hydraulic pump to prevent Over 
loading, comprising a pressure chamber connect 

25 
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ed to receive fluid from the pump under discharge 
pressure, a blow-off passageway from said pres 
sure chamber to the exterior thereof, a blow-off 
Valve for closing said passageway, a relief pas 
Sageway from said pressure chamber to the ex 

50 

terior thereof, said blow-off valve having a pres 
sure surface normally unexposed to the pump 
discharge pressure but exposed to the flow 
through said relief. passageway when said pas 
SageWay is Open, a valve for said relief passage 
Way and means yieldingly holding said valve 
closed against normal pump pressure, abnormal 
pump pressure opening said valve for flow 
through said relief passageway and against said 
pressure surface on the blow-off valve, yielding 
means tendirig to hold said blow-off valve closed 
and permitting opening thereof under excess 
pressure flow through said relief passageway for 
opening of said blow-off passageway. 

3. A valving assembly for controlling the pres 
sure in a rotary hydraulic pump to prevent over 
loading, comprising a pressure chamber connect 
ed to receive fluid from the pump under discharge 
pressure, a blow-off passageway from said pres 
sure chamber to the exterior thereof, a blow-off 
valve for closing said passageway, a relief pas 
sageway from said pressure chamber to the ex 
terior thereof, said blow-off valve having a pres 

55 

60 

65 

opening of said blow-off passage by said blow-off 
valve when the pump pressure becomes excessive. 

4. Walving assembly for controlling the pres 
sure in a rotary hydraulic pump to prevent Over 
loading, comprising a valve chamber connected 
to receive fluid from the pump at discharge pres 
sure, a blow-off passageway from said valve cham 
ber to the exterior thereof, a blow-off valve for 
closing said passageway, a relief passageway from 
said valve chamber to the exterior thereof, said 
blow-off valve having a pressure surface normally 
unexposed to the pump discharge pressure and 
exposed to the flow through said relief passage 
way only when said passageway is open, a valve 
for said relief passageway and yielding means 
normally holding it closed against normal pump 
pressure, said valve opening under abnormal 
pump pressure for relief flow through said relief 
passageway and exposure of said blow-off valve 
pressure surface to said relief flow pressure, yield 
ing means tending to hold said blow-off valve 
closed against said relief flow pressure, a restrict 
ing orifice included in Said relief flow passage 
way for relieving said pressure against said blow 
off valve pressure surface sufficiently to prevent 
opening of said blow-off valve by said pressure 
against said yielding means but being insufficient 
to sufficiently relieve the pressure under excess 
pump pressure whereby said blow-off valve will 
then be opened for pump pressure relief through 
said blow-off passageway. 

5. Walving assembly for controlling the pres 
sure in a rotary hydraulic pump to prevent Over 
loading, comprising a valve chamber connected 
to receive fluid from the pump at discharge pres 
sure, a blow-off passageway from said valve cham 
ber to the exterior thereof, a blow-off valve for 
closing said passageway, a relief passageway from 
said valve chamber to the exterior thereof, said 
blow-off valve having a pressure surface nor 
mally unexposed to the pump discharge pressure 
and exposed to the flow through said relief pas 
sageway Only when said passageway is Open, 
a valve for said relief passageway and yielding 
means normally holding it closed against normal 
pump pressure, said valve opening under abnor 
mal pump pressure for relief flow through said 
relief passageway and exposure of said blow-off 
valve pressure surface to said relief flow pres 
sure, yielding means tending to hold said blow 
off valve closed against said relief flow pressure, 
a restricted passageway through said blow-off 
valve included in the relief flow for relieving the 
pressure against said blow-Off valve to prevent 
opening thereof under ordinary abnormal pump 

70 

75 

pressure but being insufficient to relieve the pres 
sure sufficiently under excess pump pressure 
whereby said blow-off valve will then be opened 
by the pressure against said yielding means for. 
opening of the blow-off passageway and relief of 
the excess pressure, 



4. 
6. A valving assembly for controlling the pres 

sure in a rotary hydraulic pump to prevent Over 
loading, comprising a valve chamber connected 
with the pump to receive fluid under discharge 
pressure, a blow-off passageway from said valve 
chamber to the exterior thereof for relief of ex 
cessive abnormal pump pressure, a relief passage 
way from said valve chamber to the exterior 
thereof for relief of ordinary abnormal pump 
pressure, a blow-off valve in said valve chamber 
for closing said blow-off passageway, a relief valve 
for controlling the flow through said relief pas 
sageway, yielding means holding said relief valve 
closed against normal pump pressure but permit 
ting opening thereof for flow through said relief 
passageway under ordinary abnormal pump press 
sure, means restricting the flow through said re 
lief passageway whereby relief through said pas 
sageway will be gradual, yielding means tending 
to hold said blow-off valve closed, said blow-off 
valve having a pressure surface normally unex 
posed to the pump discharge pressure and ex 
posed to the flow through said relief passageway 
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to the pump discharge pressure, a valve chamber 
in said blow-of valve, a relief passageway from 

O 

5 

20 

only when said passageway is opened by said. . 
relief valve, excess abnormal pump pressure first 
causing opening of said relief valve and then act 
ing against said pressure surface to effect opening 
of said blow-off valve for quickrelief of the ex 
cess pressure through said blow-off passageway. 

7. A valving assembly for controlling the pres 
sure in a rotary hydraulic pump to prevent Over 
loading, conprising a valve chamber in the pump 
frame, a valve guiding member secured in said 
yalve chamber intermediate its ends, the inner 
end of said valve chamber being connected with 
the pump to receive fluid therefrom under dis 
charge pressure, a blow-off passageway from the 
inner end of said valve chamber to the exterior 
thereof, a blow-off valve movable in said guide 
member and yielding means normally holding 
said valve. to close said blow-off passageway, a 
plunger head on said blow-off valve novable in 
the outer end of said valve chamber and nor 
mally unexposed to the pump discharge pressure, 
a valve chamber in said blow-off valve, a relief 
passageway from the inner end of said valve 
chamber to the exterior thereof and including the 
valve chamber in said blow-off valve, a relief valve 
in the valve chamber of said blow-off valve for 
said relief passageway, yielding means normally 
holding said relief valve closed against normal 
pump pressure but permitting opening thereby 
of said relief passageway under abnormal pump 
pressure, the inner side of said plunger head 
being exposed to the flow through said relief. 
passageway only when said passageway is opened, 
whereby under excess abnormal pump pressure 
said relief valve will first be opened for flow 
through said relief passageway and said blows 
of valve will then be opened by the excess pres 
sure for opening of the blow-off passageway. 

8. A valving assembly for controlling the pres 
sure in a rotary hydraulic pump to prevent over 

; loading, comprising a valve chamber in the pump 
frame, a valve guiding member secured in said 
valve chamber intermediate its ends, the inner end 
of said valve chamber being connected with the 
pump to receive fluid therefron under discharge 
pressure, a blow-off passageway from the inner 
end of said valve chamber to the exterior thereof, 
a blow-off valve movable in said guide member 
and yielding means normally holding said valve 
to close said blow-off passageway, a plunger head 
for said blow-off valve movable in the outer end 
of said valve chamber and normally unexposed 
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the inner end of said valve chamber. to the ex 
terior thereof and including the valve chamber 
in said blow-off valve, a relief valve in the valve 
chamber of said blow-off valve for said relief pas 
sageway, yielding means holding said relief valve 
closed against normal pump pressure but per 
mitting opening thereby of said relief passage 
way under abnormal pump pressure, the inner 
side of said plunger head being exposed to the 
flow through said relief passageway only when 
said passageway is open, whereby under excess 
abnormal pump pressure said relief valve will 
first be opened for flow through said relief pas 
sageway and said blow-off valve will then be 
opened by the excess pressure for opening of said 
blow-off passageway, said plunger head having 
a restricted passageway therethrough included in 
the flow through said relief passageway for re- . 
tarding the closure movement of said blow-off 
valve by its yielding means after relief of the 
excess pump pressure through said blow-off pas 
SageWay. 

9. A valving assembly for controlling the pres 
sure in a rotary, hydraulic pump to prevent over 
loading thereof, comprising a pressure chamber 
connected to receive fluid from the pump under 
discharge pressure, a blow-off passageway from 
said pressure chamber to the exterior thereof, 
a blow-off valve in said valve chamber and means 
normally releasably holding it for closure of said 
blow-off passageway, said blow-off valve having. 
a pressure surface normally unexposed to the dis 
charge pressure in said valve chamber, a second 
passageway for conducting fluid flow under dis 
charge pressure from said pressure chamber 
against said blow-off valve surface, a valve for 
said second passageway and means normally 
yieldably holding it to close said second passage 
Way against discharge flow under normal pres 
'Sure, excess discharge pressure against said valve 
causing the opening thereof for flow of discharge 
fluid through said second passageway and against 
said blow-off valve surface whereby said blow 
of valve will be moved for opening of said blow 
of passageway. 

10. A valving assembly for controlling the pres 
Stre in a rotary hydraulic pump to prevent over 
loading, comprising a pressure chamber con 
nected to receive fluid from the pump under dis 
charge pressure, a blow-off passageway from said 
pressure chamber to the exterior thereof, a blow 
of valve in said valve chamber and means nor 
mally yieldably holding it for closure of said paS 
sageway, said blow-off valve having a pressure 
surface thereon normally unexposed to the dis 
charge pressure in said pressure chamber, a pas 
Sageway through said blow-off valve for the flow 

60 
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75 

of fluid under discharge pressure to said pressure 
surface, a valve for said passageway in the blow 
of valve and means normally yieldably holding 
said valve closed against normal pressure in said 
pressure chamber, excess pressure against said 
valve in said passageway in the blow-off Wave 
structure causing the opening thereof for. flow of 
fluid under discharge pressure against Said pres 
Sre Strface of the blow-off valve whereby said 
blow-off valve will then be moved for opening of said blow-off passageway. 

A viving assembly for a rotary hydraulic Pump for holding delivery pressure dete ied m um, ry p e below a pre 
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passageway from said valve chamber to the ex 
terior of the pump, a blow-off valve movable in 
said pressure chamber and yielding means nor 
mally holding it for closure of said blow-off pas 
Sageway, a second passageway from said pressure 
chamber to the exterior of the pump, said blow 
of valve having a pressure surface thereon adapt 
ed to be exposed only to flow through saidi sec- . 

- ondary passageway, and a check valve normally 
closing said second passageway against flow to 
said pressure surface but subjected to the pres 
sure in said pressure chamber to open said 'sec 

10 

ond passageway for flow therethrough against 
Said surface when the pump discharge pressure 
rises above the predetermined maximum thereby 
causing opening movement of said blow-off valve 
for Opening of said blow-off passageway. 

12. A valving assembly for a rotary hydraulic 
pump for holding the delivery pressure below a 
predetermined maximum, comprising a pressure 
chamber connected with the pump to receive fluid 
therefrom under discharge pressure, a blow-off 
passageway from said pressure chamber to the 
exterior of the pump, a blow-off valve movable 
in said pressure chamber and yielding means nor 
mally holding it for closure of said blow-off pas 
sageway, a valve chamber within said blow-off 
valve, a second passageway from said pressure 
chamber to the exterior of the pump and includ 
ing said valve chamber, said blow-off valve hav 
ing a pressure surface thereon exposed only to 
flow through said second passageway, a spring 
pressed check valve in said valve chamber nor 
mally closing said second passageway against flow 
to said pressure surface but subjected to the pres 
sure in said pressure chamber to open said second 
passageway for flow therethrough against said 

5 
surface when the pump discharge pressure rises 
above a predetermined maximum thereby causing 
movement of said blow-off valve to open said 
blow-off passageway for reduction of the pump 
discharge pressure below the predetermined 
maximum. . . . 

13. A valving assembly for a rotary hydraulic 
pump for holding the delivery pressure below a 
predetermined maximum, comprising a pressure 
chamber connected with the pump to receive fluid 
therefrom under discharge pressure, a blow-off 
passageway from said pressure chamber to the 
exterior of the pump, a blow-off valve movable 
in said pressure chamber and yielding means nor 
mally holding it for closure of said blow-off pas 
Sageway, a valve chamber within said blow-off 
valve, a second passageway from said pressure 
chamber to the exterior of the pump and includ 
ing said valve chamber, said blow-off valve having 

20 a pressuresurface thereon exposed only to flow 
through said second passageway, a spring pressed 
check valve in said valve chamber normally clos 
ing said Second passageway against flow to said 
pressure surface but subjected to the pressure 

25 in said pressure chamber to open said second pas 
sageway for flow therethrough against said sur 
face when the pump discharge pressure rises 
above a predetermined maximum thereby balus 
ing movement of said blow-off valve to open 

30 said blow-off passageway for reduction of the 
pump discharge pressure below the predeter 
mined maximum, and means in said second pas 
sageway for resisting the flow therethrough when 
said check valve is open whereby to retard the 

35 Opening movement of said blow-off valve. 
GERVASE M. MAGRUM. 
HARRY L. CHISHOLM, JR. 


