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This invention relates to a combination valve 
arrangement. 
This application is a continuation in part of 

application Serial No. 382,442, filed July 31, 1929, 
entitled 'Speed control units.' 
This invention is particularly directed to the 

specific valve arrangement which is embodied in 
a liquid pressure System including a Source of 
pressure such as a pump, a device operable by 
said pressure and connected to the source there 
of, a reservoir or the like from which the pump 
Secures the liquid for device Operation, and to 
which the device discharges. 

All of the aforesaid is disclosed in the co 
pending application previously referred to and 
is made a part of this disclosure. 
The present invention, in common a part of 

the disclosure in the before mentioned applica 
tion, is directed to certain mechanism that is 
interposed between the discharge from the de 
vice to the reservoir and which is associated with 
a by-pass construction automatically operable 
by the back pressure created by a throttle valve 
in the discharge from the device to the reser 
voir, and when desired, a relief valve controlled 
by-pass is incorporated for relieving excess pres 
sure from the pump or source of pressure sup 
ply and to the reservoir and arranged to by-pass 
the device. 
One feature of the present disclosure consists 

in the unitary arrangement of all of the parts 
into a compact unit. 
The full nature of the invention will be under 

stood from the accompanying drawing and the 
following description and claims. 
In the drawing, Fig. 1 is a central sectional 

view through one form of the invention shown 
as a unitary arrangement, certain of the parts 
being shown in elevation. 

Fig. 2 is a sectional view taken on line 2-2 
of Fig. 1 and in the direction of the arrows. 

Fig. 3 is a section through the pressure oper 
by-pass of an 

other modification. 
Fig. 4 is a section taken on line 4-4 of Fig. 3. 
Fig. 5 is a view partly in section of the throt 

tling valve of the last mentioned modification. 
Fig. 6 is a section taken on line 6-6 of Fig. 5. 
In the present description Figs. 3 to 6 are 

identical with Figs. 4 to 7, inclusive, of the be 
fore mentioned application, and like numerals 
are applied to like parts herein. 

Also, in FigS. 1 and 2, similar equivalent parts 
therein bear numerals similar to those found in 

(C. 137-153) 
Figs, 3 to 6, inclusive, but increased by One 
hundred. 
The form of the invention shown in Figs. 1 and 

2 is of unitary type. In said figures the numeral 
8 indicates the lowermost portion and mount 

ed therein is a throttle valve 43 which controls 
the discharge to the outlet of conduit portion 
5 that discharges to a supply tank or reservoir. 

The inlet f48 may be characterized as of the 
low pressure type. It is adapted for connection 
to the discharge from a fluid operable motor 
device Supplied by a source of pressure, such as 
a pump, the intake of which naturally would be 
connected to the supply tank or reservoir for a 
circulatory System. 
Superimposed upon the casing 8 is a casing 
25 and the aforesaid constitutes the intermedi 

ate portion of the unit and includes the auto 
matically operable valve for by-passing a por 
tion of the fluid used for device operation con 
trol when the valve is automatically operated. 
This casing portion has the high pressure inlet 
24 adapted for connection to the source of pres 

Sure. The head or upper portion of the casing 
35 includes a dome or chamber 35a, and mount 
ed therein is a relief valve 09 which communi 
cates With the inlet 24 as at 08 and which dis 
charges to the chamber portion 26c in the head 
f35 as at 07. High pressure applied to the inlet 
f24 from a pump enters chamber 33 and upon 
excessive pressure is discharged through the 
relief valve 09 to the chamber portion 26c 
which communicates by the passage or inter 
mediate chamber forming portion f26b in the 
casing 25 and which in turn communicates with 
the chamber forming portion ?26a in the casing 
or lower portion f 8 thereof. Chamber portion 
26d, as shown clearly in Fig. 2, is in free com 
munication with the discharge fS. 
In the intermediate casing portion is a bore 
25a and in it is mounted a piston plunger valve 
having the piston head 38, the stem 40d and 
the recessed valve portion 40, the exterior of 
Which is suitably provided With Sealing rings. A 
spring 39 has one end nested in the piston valve 
recess and the other end, in the present form of 
the invention, bears upon the face 39a of the 
head portion of the casing. 
The casing 25 at one end and adjacent the 

high pressure intake, is provided with an arcuate 
chamber 33a. This chamber may be and pref 
erably is cylindrical, if desired. The chamber 
33a is in direct communication with the cham 
ber 33-see Fig. 1. A plurality of arcuately 
Spaced radial ports f4 extend from the chamber : 
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2 
133a to the bore (25a and are normally closed 
by the piston valve 4 when there is no back 
pressure in the System. 
Also included Within the casing 25 is the arcu 

ate chamber or passage 34a, which communi 
cates with the bore 25a by means of a plurality 
of arcuately spaced radial ports 4 a. The pis 
ton valve includes the port f42 that discharges 
to arcuate chamber 34a, which may, if desired, 
be of cylindrical character. For relieving pres 
Sure behind the valve 40, the passage f42 may 
be provided. The arcuate or rather cylindrical 
chamber 34 a discharges by the interior exhaust 
passage 34-see Fig. 2-to the chamber portion 
f28b. In this form of the invention, port f42 
may be omitted. This is because the coaxial 
opening in cover 39a permits relief of pressure 
behind the plunger valve to discharget 5:through 
25C etc. 
Thus, when the piston f38 has pressure ap 

plied to the lower face through passage f3, the 
plunger valve is moved upwardly in opposition 
to spring 39 and the pressure fluid applied to 
intake 24 discharges through the ports 4, bore 
.25a and then discharges through the ports 4 a. 
to the chamber 34a and thence by means of the 
discharge or outlet portion 34 to the chamber 
portion 26b;and discharge 5. 
Within the casing portion 8 there is the bore 
8a and rotatably, or rather pivotally, mounted 

therein is the manually operable valve : 43 which 
carries a stem, 43d that extends through a re 
taining seal construction, indicated by the null 
merals 50 and 5. A coil spring 44 normally 
opposes the valve so that it is in registration with 
the ports or passages of 48a and 47, the latter 
constituting an internal outlet or discharge to 
the chamber portion f26a. 
The rotary valve 43 has a relatively wide arcu 

ate and elongated opening 46 which communi 
cates with a central chamber 46a therein and 
also communicating With Said central chamber 
is the narrower elongated port or passage 45. 
The valve is shown in the partially open position 
in Fig. 2. Portions 45, 46 and 6d constitute 
a passage through valve 43. 

It will be recalled that the discharge from the 
fluid operable device discharges to the intake 48, 
termed the low pressure intake, and the valve 
f43 is adapted to restrict the flow of fluid there 
through to the passage outlet or discharge 47. 
When the valve is rotated to partially restrict the 
passage of fluid through the valve, then there 
will be created back pressure in the intake f43. 
A port f32 communicates with said intake and 

by means of the passage 2 discharges to a 
passage f3. The positioning of the rotary valve, 
so as to restrict the free flow of fluid from por 
tions 48 to 47, creates a back pressure that is 
applied to the lower end of the piston f38 and 
serves to elevate the piston in opposition to the 
spring 39 which piston valve, when elevated, by 
passes high pressure from the intake f 24 to the 
-discharge 34. Thus part of the pressure sup 
plied to the system is by-passed to the discharge 
f5. The amount of pressure by-passed reduces 

the amount of pressure fluid supplied to the 
fluid operable device and in this manner the 
Speed of the fluid, operable device may be auto 
imatically controlled without the building up of 
-the excessive pressures in the entire system, 
which system is of a character disclosed in the 
before mentioned application. 
The valve stem supports an arm 30 and a 

portion 52 is a locking plunger backed by a 

2,053,330 
spring 53 and the same is associated with a 
stop bracket 54 that may be integral with the 
casing portion i? 8 or casing portion 25, as de 
Sired, but Which is, as shown by the Section lines, 
a Separate piece. The plunger 52 serves to 
frictionally retain the rotary valve in its adjusted 
position. 

It will be observed also from FigS. 1 and 2 that 
the casing portion 8 serves as the head of the 
cylindrical bore 25a in the intermediate casing 
portion 25 and that the head 35 has a portion 
f39a that serves as a head for said bore and as 
a Spring retainer for the spring also included in 
said bore. 

In FigS. 3 to 6, inclusive, there is illustrated a 
modified form of the invention which constituted 
the initial but which now is not the preferred 
form. This disclosure is substantially identical 
to that found in the co-pending application be 
fore referred to, and so far as possible identical 
-numerals refer to identical or similar parts. 

In FigS. 3 and 4, there is illustrated the auto 
natic valve. In Said figures, 33 indicates the high 
pressure intake, 33a the arcuate, and, as shown in 
Fig. 4, the cylindrical chamber which communi 
cates by radial ports 4 a with the bore 25d in 
the casing 25. The discharge 34 communicates 
with an arcuate, and herein cylindrical, chamber 
34a, and radial ports4a also in arcuately spaced 
relation connect said chamber to the bore 25a. 
Mounted in the bore 25a is the plunger piston 38 
Which by the stem 48 supports a valve 40. Walve 
40 is recessed as at 38a and is provided with the 
relief port or passage 42. A spring 39 is seated 
in the recessed portion 38a of the piston waive 
and bears against one end thereof, the opposite 
end bearing against the head or cover plate 35. 
The other end of the cylinder is closed by the end 
36 having the passage 37 therein. 
When pressure is applied through the passage 37 : 

to the piston 38, the valve will be moved toward 
the Spring 39 in opposition thereto and the high 
pressure supplied to the intake 33 is exhausted 
through the outlet or discharge 34. When no 
pressure is applied to the piston, the Spring 39 
maintains the valve closed and no fluid passes 
from the intake 33 to the exhaust 34. 

In Figs. 5 and 6, there is illustrated the manual 
Valve Which is identical With the throttle valve 
shown in the before mentioned application. The 
casing 8 includes a bore 8a in which is rotatably 
mounted the valve 43 having a chamber 43d, a 
relatively large arcuate port 46 and a relatively 
restricted arcuate port 45. These ports are elon 
gated longitudinally as shown in Fig. 5. The dis 
.charge from the fluid operable device, disclosed in 
the before mentioned application, enters the pas 
sage 48 and is throttled by means of the rotary 
valve or has free communication with the por 
tion 47 or discharge, which, in turn, is adapted 
to discharge to a reservoir. 

Throttling of the discharge through this valve 
f8-creates-a back pressure in passage 48 and said 
back pressure is exerted through the port or pas 
sage 32 by means of a line 27 that, while not shown 
in these figures, is adapted to be connected at its 
other end, the opening 37. Thus, the reciproca 
tory piston plunger valve is adapted to be moved 
by the back pressure created in the discharge 
line of the power device. 
The valve includes the stem 43a which carries 

the arm 30 and is sealed in the casing by means 52. 
Spring 44 is also provided. An arm 50 is adapted 
to engage a stop 53 which limits the position of 
:the valve. The arm 30 may be held in any ad 
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2,053,380 
justed position by any suitable mechanism, such 
as shown in Figs. 1 and 2. ... ." 
The invention claimed is:- - 
1. In a valve arrangement, the combination of 

a unitary casing structure with an external. high 
pressure intake, a lower pressure external in 
take and an external discharge, said casing hav 
ing a pair of bores therein, a reciprocating piston 
plunger valve in one bore, a manually operable 
rotary valve in other bore, said casing having a 
chamber in free communication with the dis 
charge and an internal discharge to the rotary 
valve bore, and means in the other bore for piston 
movement in one direction, said casing having 
another internal discharge from the reciprocating 
valve bore to the chamber, said piston valve being 
arranged to connect the high pressure intake to 
the last mentioned internal discharge, said rotary 
valve when partially closed creating a back pres 
sure upon the low pressure intake, Said casing 
having a passage communicating with the lat 
ter intake and reciprocating valve bore to insure 
valve movement therein by the rotary valve cre 
ated back pressure. - 

2. In a valve arrangement, the combination of 
a unitary casing structure with an external high 
pressure intake, a lower pressure external intake 
and an external discharge, said casing having a 
pair of bores therein, a reciprocating piston plung 
er valve in one bore, a normally operable rotary 
valve in other bore, said casing having a cham 
ber in free communication with the discharge 
and an internal discharge to the rotary valve bore, 
means in the other bore for piston movement in 
one direction, said casing having another internal 
discharge from the reciprocating valve bore to 
the chamber, said piston valve being arranged to 
connect the high pressure intake to the last men 
tioned internal discharge, said rotary valve when 
partially closed creating a back pressure upon the 
low pressure intake, said casing having a passage 
communicating with the latter intake and re 
ciprocating valve bore to insure valve movement 
therein by the rotary valve created back pres 
sure, and yielding means associated with the 
rotary valve for the purpose set forth. 

3. In a valve arrangement, the combination of 
a unitary casing structure with an external high 
pressure intake, a lower pressure external intake 

() and an external discharge, said casing having a 
pair of bores therein, a reciprocating piston 
plunger valve in one bore, a manually operable 
rotary valve in other bore, said casing having a 
chamber in free communication with the dis 
charge and an internal discharge to the rotary 
valve bore, means in the other bore for piston 
movement in one direction, said casing having 
another internal discharge from the reciprocating 
valve bore to the chamber, said piston valve be 
ing arranged to connect the high pressure intake 
to the last mentioned internal discharge, Said ro 
tary valve when partially closed creating a back 
pressure upon the low pressure intake, said casing 
having a passage communicating with the latter 
intake and reciprocating valve bore to insure valve 
movement therein by the rotary valve created 
back pressure, and a relief valve in free com 
munication with the high pressure intake and 
enclosed with the chamber and discharging there 
to for the purpose set forth. . . . 

4. In a valve arrangement, the combination 
of a unitary casing structure with an external 
high pressure intake, a lower pressure external 
intake and an external discharge, said casing 
having a pair of bores therein, a reciprocating 

3 
piston plunger valve in one bore, a manually op 
erable rotary valve in other bore, said casing hav 
ing a chamber in free communication with the 
discharge and an internal discharge to the ro 
tary valve bore, means in the other bore for pis 
ton movement in one direction, said casing hav 
ing another internal discharge from the recip 
rocating valve bore to the chamber, said piston 
valve being arranged to connect the high pres 
sure intake to the last mentioned internal dis 
charge, said rotary valve when partially closed 
creating a back pressure upon the low pressure 
intake, said casing having a passage communi 
cating with the latter intake and reciprocating 
valve bore to insure valve movement therein by 
the rotary valve created back pressure, and a re 
lief valve in free communication with the high 
pressure intake and discharging thereto for the 
purpose set forth. 

5. In a valve arrangement, the combination 
of a unitary casing structure with an external 
high pressure intake, a lower pressure external 
intake and an external discharge, said casing 
having a pair of bores therein, a reciprocating 
piston plunger valve in one bore, a manually, op 
erable rotary valve in other bore, said casing hav 
ing a chamber in free communication with the 
discharge and an internal discharge to the ro 
tary valve bore, means in the other bore for pis 
ton movement in one direction, said casing hav 
ing another internal discharge from the recipro 
cating valve bore to the chamber, said piston 
valve being arranged to connect the high pressure 
intake to the last mentioned internal discharge, 
said rotary valve when partially closed creating a 
back pressure upon the low pressure intake, said 
casing having a passage communicating with the 
latter intake and reciprocating valve bore to in 
sure valve movement therein by the rotary valve 
created back pressure, a relief valve in free com 
munication with the high pressure intake and 
enclosed with the chamber and discharging 
thereto for the purposes set forth, and yielding 
means associated with the rotary valve for the 
purpose set forth... 

6. In a valve arrangement, the combination of 
a unitary casing structure with an external high 
pressure intake, a lower pressure external intake 
and an external discharge, said casing having a 
pair of bores therein, a reciprocating piston 
plunger valve in one bore, a manually operable 
rotary valve in the other bore, said casing having 
a chamber in free communication with the dis 
charge and an internal discharge to the rotary 
valve bore, means in the other bore for piston 
movement in one direction, said casing having 
another internal discharge from the reciprocating 
valve bore to the chamber, said piston valve being 
arranged to connect the high pressure intake to 
the last mentioned internal discharge, said ro 
tary valve when partially closed creating a back 
pressure upon the low pressure intake, said cas 
ing having a passage communicating with the 
latter intake and reciprocating valve bore to in 
sure valve movement therein by the rotary valve 
created back pressure, a relief valve in free com 
munication with the high pressure intake and 
discharging thereto for the purpose set forth, and 
yielding means associated with the rotary valve 
for the purpose set forth. : . 

7. A device as defined by claim 1, character 
ized by the casing structure comprising three in 
dependent portions rigidly connected together, 
one portion including the discharge, the low 
pressure intake and the rotary valve bore, an 
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4. 
other portion including the high pressure intake, 
the reciprocating valve bore, and each of said 
portions including a portion of the discharge 
chamber. 

8. A device as defined by claim 4, character 
ized by the casing structure comprising three 
independent portions rigidly connected together, 
One portion including the discharge, the low 
pressure intake and the rotary valve bore, an 
other portion including. the high pressure intake, 
the reciprocating valve bore, and each of said por 
tions, and the third portion including a portion 
of the discharge chamber, the third portion 
chamber enclosing the relief valve. 

9. A device as defined by claim 4, character 
ized by the casing structure comprising, three in 
dependent portions rigidly connected together, 
one portion including the discharge, the low 
pressure intake and the rotary valve bore, an 
other: portion including the high pressure intake, 
the reciprocating valve bore, and each of said 
portions and the third portion including a por 
tion of the discharge chamber, the third portion 
chamber enclosing the relief valve supported by 
the Second portion. 

10. In a valve mechanism including an intake, 
an exhaust and a passage therebetween, the com 
bination of a throttle valve in said passage and 
controlling the pressure of the fluid passing 
through the mechanism, a second passage in free 
communication with the intake and continuously 
subject to back pressure created by the throttle 
valve, another intake, another exhaust and a 
passage therebetween, a valve member in said 
last mentioned passage operatively and continu 
Ously controlling the communication therebe 
tween, and pressure operable means controlling 
Said valve member and connected to the first 
mentioned passage for continuous movement of 
the Second mentioned Wave in accordance, with 
the variation of the back pressure, 

11. A valve construction for continuously and 
automatically regulating continuous flow, include 
ing a passage Subject to a Source of high pres 

. Sure, a valve arrangement therein, another pas 
Sage subject to a lower pressure initially derived 
from the: Source of high pressure, a second and 
manually operable valve in the Second mentioned 
passage and adapted to throttle the lower pres 
Sure applied to the Second mentioned passage 
and Create a back pressure ahead of the manu 
ally Operable valve, and a passage around the 
throttle valve to the first mentioned valvear 
rangement, the valve arrangement including a 
plunger piston valve, means normally constrain 
ing said piston Valve to cut off communication 
in the first mentioned passage, said piston of 
the plunger valve being continuously subject to 
the pressure in the third mentioned passage and 
in proportion to the back pressure in the second 
mentioned passage and in opposition to said con 
Straining means for simultaneously and continu 
Ously regulating the flow through the first and 
Second mentioned passages in response to back 
pressure variation. 

12. A valve construction for continuously and 
automatically regulating continuous flow, includ 
ing a passage subject to a source of high pres 
Sure, a valve arrangement therein, another pas 
Sage Subject to a lower pressure initially derived 
from the source: of high pressure, a second and 
manually operable valve in the second mentioned 
passage and adapted to throttle the lower pres 
Sure applied to the second mentioned passage 
and create a back pressure ahead of the manu 

2,053,330 
ally operable valve, and a passage, around the 
throttle valve to the first mentioned valve ar 
rangement, the valve arrangement including a 
plunger piston, valve, means normally constrain 
ing. Said piston valve to... cut off communication 
in the first mentioned passage, said piston of 
the plunger valve being continuously subject to 
the pressure in the third mentioned passage- and 
in proportion to the back pressure in the second 
mentioned passage and in opposition to said con 
Straining means for simultaneously and continu 
ously regulating: the flow through the first and 
Second mentioned passages in response to back 
preSSure" Variation, and a relief valve means for 
relieving excessive pressure in the first mentioned 
paSSage. - 

13. A. valve construction for continuously and 
automatically regulating continuous flow, includ 
ing a passage subject to a source of high pres 
Sure, a valve arrangement therein, another pas 
Sage subject to a lower pressure initially derived 
from the Source of high pressure, a second and 
manually operable valve in the second mentioned 
passage and adapted to throttle the lower pres 
Sure applied to the second mentioned passage 
and Create: a back. pressure ahead of the manu 
ally operable valve, and a passage around the 
throttle valve to the first mentioned valve ar 
rangement, the latter valve arrangement includ 
ing a plunger piston valve, means, normally con 
straining said piston valve to cut off communi 
cation in the first mentioned passage, said piston 
Of the plunger valve being continuously subject 
to the pressure in the third mentioned passage 
and in proportion to the back pressure in the 
Second mentioned passage and in opposition to 
Said Constraining means for simultaneously, and 
continuously regulating the flow through the first 
and second mentioned passages in response to 
back pressure variation, and a relief valve means 
for relieving excessive pressure of the first men 
tioned passage and operatively discharging to the 
discharge side of the manually operable valve. 

14. In a valve structure with a casing means 
having a cylindrical bore therein, an intake ad 
jacent one end, an arcuate chamber concentric 
With the bore and in free communication with 
the intake, an outlet adjacent the other end of 
the casing means, an arcuate chamber concen 
tric with the bore and in free communication 
With the outlet, each chamber having an arcuate 
port communicating with the bore, a hollow cy 
lindrical valve in the bore, and a piston plunger 
in the bore, the combination of a stem therefor 
in the bore and of less area. than the bore, said 
piston, stem and valve being of less length than 
the bore and reciprocable therein, one end of 
the bore having a port, therein to subject the 
piston to pressure for valve movement, and Spring 
means having one end operatively bearing at the 
opposite end of the bore for opposing pressure 
movement and having one ... end nested in the 
hollow valve, said valve having a closed end 
adjacent the stem and a passage therein for preS 
Sure relief to permit free valve movement. 

15. In a valve structure with a Casing means 
having a cylindrical bore therein, an intake ad 
jacent. One end, an arcuate chamber Concentric 
With the bore and in free communication with 
the intake, an outlet adjacent the other end of 
the casing means, an arcuate chamber concentric 
With the bore and in free communication with 
the outlet, each chamber having an arcuate port 
communicating with the bore, a valve in the bore, 
and a piston plunger in the bore, the combina 
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tion of a stem therefor in the bore and of less 
area than the bore, said piston, stem and valve 
being of less length than the bore and recip 
rocable therein, one end of the bore having a 
port therein to subject the piston to pressure 
for valve movement, and Spring means at the 
opposite end of the bore for opposing pressure 
movement, said valve having a passage there 
through for pressure relief to permit free valve 
movement. 

16. In a valve structure with a casing means 
having a cylindrical bore therein, an intake ad 
jacent One end, an arcuate chamber concentric 
With the bore and in free communication with 
the intake, an outlet adjacent the other end of 

5 
the casing means, an arcuate chamber concentric 
with the bore and in free communication with 
the outlet, each chamber having an arcuate port 
communicating with the bore, a valve in the bore, 
and a piston plunger in the bore, the combi 
nation of a stem therefor in the bore and of 
less area than the bore, said piston, stem and 
valve being of less length than the bore and 
reciprocable therein, one end of the bore having 
a port therein to subject the piston to pressure 
for Valve movement, and Spring means at the 
opposite end of the bore for opposing pressure 
movement. 
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