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1. 
The present invention relates to improve 

ments in hydraulic control and more particularly 
to improvements in control valves for hydrauli 
cally actuated devices Such, for instance, as ele 
Wators. The present invention is an improve 
ment over the invention disclosed in my co 
pending application, Serial No. 377,959, filed 
February 8, 1941 (now Patent No. 2,355,164, 
granted August 8, 1944). 
The present invention relates primarily to a 

control valve for hydraulic elevators that are 
raised by pressure obtained directly from a mo 
tor driven pump and lowered by gravity. The 
valve enables elevators of this type automati 
cally to be controlled in such a manner as to ob 
tain gradual Smooth acceleration and decelera 
tion when the elevator is either raised or low 
ered; to provide a plurality of speeds in both di 
rections, one of Which is a slow speed enabling 
landings to be made accurately and enabling the 
elevator to be moved Small distances; to provide 
gradual stopping of the elevator in the event of 
a power failure; to limit the hydraulic pressure 
to a safe maximum value; and to permit the 
pump driving motor to be started and acceler 
ated to full speed with but a very Small load. 
One of the objects of the invention is to pro 

vide a new and improved control valve for a hy 
draulically actuated device Supplied with fluid 
from a motor driven pump So constructed and 
arranged as to enable the notor to be started 
and accelerated to full speed with but a very 
Small load. 
Another object of the invention is to provide 

a new and improved control valve capable of 
initing the pressure obtaining in the Systern 
and applied to the actuated device to a Safe 
maximum value. 
A further object of the invention is to provide 

a new and improved control valve wherein a 
valve member of unitary construction provides 
both the motor starting and pressure limiting 
features to which reference has been made. 
A further object of the present invention is 

the provision of a new and improved waive of 
the character described capable of effecting 
Smooth and gradual acceleration and decelera 
tion of the actuated device and, further, where 
in the valve member of unitary construction is 
utilized to provide not only the motor starting 
and preSSure limiting constructions, but also ac 
celeration and deceleration when the actuated 
device is moved by pressure obtained from the 
notor driven pump. 
Another object of the present invention is the 
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provision of a new and improved control valve 
of the character described capable of controlling 
the flow of fluid from the pump to the actuated 
device to effect movement of the device in One 
direction and from the actuated device to a fluid 
reservoir to effect movement of the device in the 
opposite direction. 
A further object of the present invention is 

the provision of a new and improved valve of the 
type last mentioned with means for indicating 
both the Wolume and direction of the flow of fluid. 
A still further object of the present invention 

is the provision of a new and improved valve of 
this type wherein the indicating means is uti 
lized in controlling the valve So as to produce 
a constant flow of fluid to the actuated device. 
A further object of the present invention is to 

provide a control valve of the character de 
Scribed with movement restraining means so 
controlling the valve that flow of fluid to and 
from the actuated device can be effected at a 
uniformly changing rate. 
Another object of the present invention is the 

provision of a valve of the character described 
that is controlled by a pilot valve and wherein 
the pilot Valve is so controlled that during a pe 
riod of operation the flow through the valve is 
at a uniformly changing rate and wherein in 
case the rate departs from this uniformly chang 
ing rate, the pilot valve is controlled to bring 
back the late to this unifornia Value. 
A further object of the present invention is to 

provide a new and improved control valve in 
cluding a combined pilot operated bypass valve 
and an overpreSSure relief Valve of the Spring 
biased type wherein the same structural parts 
are used to perform both functions without in 
terference, and wherein it is not necessary to 
relax the relief valve spring when the bypass 
is Opened. 
A further object of the present invention is 

the provision of a new and improved overpres 
Sure relief Valve. 
Other objects and advantages of the present 

invention will become apparent from the en 
Suing description, in the course of Which refer 
ence is had to the accompanying drawings in 
Which: 

Fig. 1 is a diagrammatic illustration showing 
how the present invention may be applied to 
one type of elevator System; 

Fig. 2 is a diagraminatic illustration of elec 
trical circuits embodied in the system shown in 
Fig. 1 to illustrate how the present invention 
Ilay be applied to one type of System; 
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Fig. 3 is a top plan view of the control valve 
of the present invention which forms an in 
portant part of the system illustrated in Figs. 
and 2; 
Fig. 4 is a side elevational view of the control 

Valve; 
Fig. 5 is an enlarged cross-sectional View of 

the valve, the view being taken along the line 
5-5 of Fig. 3 and also along line 5-5 of Fig. 6; 

Fig. 6 is a view similar to Fig. 5, the view be 
ing taken along the line 6-6 of Fig. 5; 

Fig. 7 is an enlarged fragmentary CrOSS-Sec 
tional view, the view being taken along the line 
7- - of Fig. 3; 

Fig. 8 is an axial cross-sectional view through 
a pilot valve forming part of the main control 
valve illustrated in the preceding figures; 

Fig. 9 is a top plan view, with cover removed, 
of the structure within the control box located 
at the right of Fig. 3; 

Fig. 10 is a side view of the structure within 
the control box, a portion of the structure being 
omitted better to illustrate other details of COrl 
struction, and 

Fig.11 is a diagrammatic view showing in Sche 
matic form the operative relation of the Several 
elements of this control System. 

Before proceeding with a detailed description 
of the control valve forming the primary feature 
of the present invention, it may be well briefly to 
describe one type of elevator installation embody 
ing the control valve. In so doing, reference will 
be had to Figs. 1 and 2 illustrating the mechani 
cal and electrical features, respectively, of One 
type of system to which the valve may be applied. 
This system is of the type controlled by a man 
ually controlled car switch, but it should be un 
derstood the system is but one of a number to 
which the valve of the invention may be applied. 
The valve may be readily adapted to automatic 
control Systems of the monentary or constant 
pressure push-button controlled type, and also 
to Systems having automatic leveling, as will be 
come apparent from the following description. 

Referring first to Fig. 1, it may be noted that 
the elevator car 0 is supported at the top of a 
plunger 2 mounted for vertical reciprocating 
movement in a cylinder 4. The elevator is raised 
by Supplying fluid, preferably oil, under pressure 
to the cylinder and the elevator is lowered by 
gravity by allowing the oil to flow from the cylin 
der into a reservoir. 

Oil is supplied to the cylinder under pressure 
by means of a pump 6 of the constant displace 
ment type and driven by an electric motor 8. 
Oil is Supplied to the Suction side of the pump 
from a reservoir 29 through a conduit 22 and the 
discharge side of the pump is connected through 
a conduit 24 to the control valve 26 of the present 
invention. The control valve is connected by a 
conduit 28 to the elevator cylinder 4 and by a 
COinduit 30 to the reservoir. 
The movement of the elevator in the illustrated 

System is contirolled by a car switch 32 mounted 
Within the elevator and operable from a neutral 
or Stop position into high and low speed posi 
tions for either raising or lowering the elevator 
at high or low Speed. The elevator controi in 
cludes also normally closed upper and lower limit 
SWitches 34 and 36 opened at limits of movement 
by a Switch operating member 37 secured to the 
car. The Various Switches are connected elec 
trically in the manner shown in Fig. 2, the elec 
trical Conductors being enclosed in suitable con 
duits 38 of which the portion 40, connected to 
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6. 
the car switch, is flexible. In the instant case, 
the elevator is shown as being novable between 
an upper landing 42 and a lower landing 44. It 
should be understood, however, that the number 
of landings will depend upon the particular in 
Stailations of the elevator. Power is Supplied to 
the notor and to the controls from a suitable 
Source through a manual control SWitch 46 from 
which a conduit leads to a control box A8 includ 
ing an electroritagnetically operated motor 
SWitch. 

Referring now to Fig. 2, it may be seen that 
the prap notor 8 is of the three-phase type and 
that its energization is controlled by a SWitch 59 
operable by a Solenoid 52, these being mounted in 
the control box 3. The notor, as already indi 
cated, is utilized only when it is desired to raise 
the elevator, as the iowering of the latter is ef 
fected by gravity. 
The control valve 28 of the present invention 

includes four Solenoids that are Selectively en 
ergized to effect raising and lowering of the ele 
vator at high and low speeds. These solenoids 
are indicated by reference characters 54, 56,58, 
and 69. When it is desired to raise the elevator 
at low Speed, the Solenoid 54 is energized, and 
when the elevator is to be raised at high Speed, 
the Solenoid 5S is energized. In Sinillar manner, 
when it is desired to iower the elevator at low or 
high speed, the solenoids 58 and 69 are selectively 
energized. Inasmuch as the elevator is raised by 
pressure supplied from the pump, the pump is 
placed into operation when either of the solenoids 
54 or 56 is energized and to accomplish this, the 
Solenoids are each adapted to close a switch 62 
in series with the Solenoid 52 across two of the 
power lines. Consequently, when either of the 
Solenoids is energized, the pump motor 8 is also 
energized. - 

The solenoids are selectively energized by the 
car Switch which has been illustrated but dia 
granamatically. As the car switch handle 64 is 
noved in a counterclockwise direction to a first 
position, the solenoid 54 is energized to effect 
raising of the elevator at low speed. The sole 
Inoid is energized through a circuit including con 
ductor 66, the upper limit switch 34, conductor 
68, car switch 32, conductor 70, the Solenoid 54, 
and conductor 2. If it is desired to raise the 
elevator at high Speed, the car Switch handle 64 
is noved further in a counterclockwise direction, 
therey deemergizing Solenoid 5A and energizing 
Solenoid 56, the latter being energized through 
a circuit corresponding to that for solenoid 54 
except that the circuit extends through a con 
dictor it instead of conductor 0. 
To lower the elevator at low speed, the control 

handle SA is noved in a clockwise direction. In 
a first position the solenoid 58 is energized to 
effect lowering of the elevator at slow Speed. The 
Solenoid is energized through a circuit including 
the conductor 66, a conductor 6 leading to the 
lower limit switch 36, conductor 8, the car 
Switch, conductor 89 leading to the Solenoid, and 
conductor A2. in a further clockwise position, 
the Solenoid 6 is energized through a siiniilar cir 
Cuit except conductor 32 is Substituted for the 
conductor B. If desired, fuses 84 may be located 
in the control circuits for safety purposes. 

Before proceeding with a description of the 
details of the control valve, it night be weii 
briefly to set forth the main details of its con 
Struction and operation in a system such as that 
described. The valve assembly itself comprises 
primarily a check valve for preventing return 
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flow of oil from the elevator cylinder to the dis 
charge sides of the pump, a bypass valve for by 
passing the oil from the discharge of the pump 
to the oil reservoir, a lowering Valve, a mecha 
nism for indicating the direction and Volume of 
oil flowing through the valve (that is, oil fioW to 
the cylinder from the pump or from the Cylinder 
to the reservoir), a pilot valve controlling the 
bypass and lowering valves, the four Valve con 
trol Solenoids: referred to, movement restraining 
devices, preferably dash pots, and Suitable link 
age mechanism for connecting the pilot, valve to 
the Solenoids and indicating neckianisi. 
To raise the elevator, the pump notos' fi is en 

ergized by energization of eitheir one or the other 
of the Solenoids 54 and 56. The bypass valve is 
normally open. So that Whenevei tie not is 
started, it accelerates and brings the pump up 
to full speed very quickly and at a very light load 
since the oil is bypassed at a very low pressure. 
After a time delay determined by the setting of 
the dash pots, the pilot Valve noves to a position 
Such that the bypass-valve is gradually closed by 
an increasing oil pressure. So that oil is gradually 
Supplied to the elevator cylinder. This action 
continues until the bypass is fully closed. 
To Stop the elevator When it is noving in an 

upward direction, the Solenoid 54 or 56, which 
ever is energized at the time, is deemergized. The 
motor, however, continues to operate and the : 
bypass is gradually opened. When the bypaSS 
opens to a Sufficient extent, the elevatic stops aid 
the motor is deemergized by the opening of the 
Switch, this being the Switch 62. 

If a SOW raising speed is desired at any tiile, 
the Solenoid 5 is energized. It operates to open 
the bypass to but a limited extent, whereby ali 
but a definite quantity of the oil is bypassed to 
the reservoir. 
To lower the elevator at high Speed, the sole 

noid 6 is energized. It operates the pilot valve 
to a position such that the lowering waive is per 
mitted to open to a desired extent corresponding 
to the desired speed. The lowering waive is au 
tomatically maintained at this opening. To re 
duce the lowering Speed to a good leveling rate, 
the Solenoid 6 is deemergized and the Solenoid 
58 energized. The main lowering valve then 
closes gradually to a position to produce the de 
sired low speed where it remains until the Sole 
noid 58 is deemergized. When this is done, the 
lowering valve gradually closes and brings the ele 
Wator to rest. 

It may be noted, therefore, that the control 
Valve may be readily controlled to effect raising 
or lowering of the elevator at either high or low 
Speed. It thus lends. itself not only to the illus 
trated imanual type of control, out also to other 
types of manual control and to automatic con 
trol wherein the elevator is operated at high speed 
except in landing zones, at low speed in the 
landing Zones and also automatically leveled, 
even if it should, for any reason whatever, go past 
SOne predetermined stopping point. The valve 
may be remotely controllied and easily controlled 
by the manual control and control members, such 
as Switches positioned to be controlled in response 
to the car position, 

Referring now more particularly to FigS. 3 to 6. 
inclusive, it may be noted that the control wave 
26 comprises a casing or body 9 in the form of a 
casting provided with an inlet port 92 to which 
the pump discharge conduit 28 is connected, an 
outlet port 94 (see Fig. 3) to which the conduit, 3. 
leading to the reservoir is connected, and what 

s 

is 

4. 

5 

6. 

i 

6 
may be termed a combined outlet and return 
port 96 through which oil flows to and from the 
elevator cylinder 4 through conduit 2. When 
the elevator is being raised, oil fioWS froin the dis 
charge side of the pump through the port 92 into 
a passageway 98, past, a pivotally mounted graV 
ity biased check, valve (, into a chamber 92, 
and then past, an oscillatable varie A, herein 
after to be referred to as a Speed Vane and the 
purpose and functioning of which Will be de 
scribed in greater detail, into a chamber 06 
and through the port 96 and conduit 28 to the 
cylinder. When the elevator is being lowered, 
oil flows from the cylinder into chamber tes 
through the port. 96, and their past the Speed 
wane A into chamber 22, and past a then Open 
lowering valve :8 into a return chamber and 
thence to the reservoir through port 95 and con 
duit 3. During the lowering. Operation, the 
check wave to is closed to prevent return flow 
of oil to the discharge Side of the pump. 
The main operating parts of the valve induited 

within the valve casing, other than the check 
waive 0 and speed vane 8, are the lowering 
valve 3 and a bypass valve 2. This bypa SS 
valve 2 is utilized when starting the pump mo 
tor, during the raising of the elievator, and also in 
providing overpressure relief. 
Under normal conditions, i. e., when the elie 

wator is stopped, the various operating partS O3." 
cupy the positions in which they are indicated 
in Figs. 5, and 6. At this time, the check waive 
is closed, speed vane is in its central position to 
Which it is resilientiy biased, the lowering Waive 
G3 is in closed position shutting off communica 

tion between chambers 2 and , and the by 
pass valve is open providiing con?inuinication be 
tween the passage 93 and the returin chamber 

. 
Referring now more particuliary to FigS. 5 

and 6, it may be seen that the bypass valve 2 
comprises a cylindrical valve A is defining por 
tion, the reduced inliner end of which fitS 
closely in a port. 8 providing communication 
between passageway. 98 and chamber 3. It is 
provided with radial passages 2 which, in the 
indicated position of the valve, permit full fiow 
of iiquid from port 8 to the return chamber 
without necessity of the valve being cornpletely 
Withdrawn from its seat. The opposite end of the 
Valve is enlarged to form a piston 22 closely fit 
ting in and reciprocable in a cylindrical piston 
chamber 24 formed in the body 35. The piston 
chamber is Sealed by a closure cap 25 Secured 
to flanges Surrounding the piston chamber by any 
Sitable means. Such as thase botS 23 sigwn in 
Fig. 6. McVeinent of the piston to the left, that 
is, toward the closure cap, is linited y the cap, 
against which a periphera shouldei S on the 
piston is adapted to abut. 
The bypass. Valve is biased to Ward its open 

position by a relatively. light spring 32, which 
holds the pistol against the closure cap or 
against a Suitable Stop ring (not ShoWin, but 
which Yaay be provided if it is desired to further 
ii it the novelinent of the piston for purposes 
of adjustment when required). 
The closure cap and left end of the piston de 

fine a preSSure chamber 34, the pressure in 
Which is controlled by a pilot Valve, to be de 
Scribed hereirafter, in order to control the move 
ment and position of the bypass valve. The pres 
Suire chamber communicates with the port 8 
and passageway 98 through one or more (only 
One being ShoWn) paSSages 36 extending 
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through the piston. The preSSure chamber also 
communicates with the pilot valve through a 
conduit 36 communicating With the chamber 
through a nipple 49 suitably Secured to the 
closure cap. 
The overpressure relief is provided by a second 

valve defining piston 42 movable within a Small 
er piston chamber 44 formed in the piston 22. 
The piston 42 is normally biased outwardly by 
a relatively heavy spring 46 whereby the piston 
closes one or more passages 48 (only one being 
shown) in the larger piston. When excess pres 
Sures obtain in the System, the pressure in cham 
ber 36 is sufficient to move the piston fA2 in 
wardly against the spring to uncover these pas 
Sages whereby the pressure existing in the cham 
ber 34 is relieved by the flow of oil into the re 
turn chamber and consequent opening of 
the bypass valve. In the event the excess pres 
Sure is not particularly great, the piston 62 un 
covers but a Small area of the passageway 43, 
this Small area being provided by a tapered por 
tion 50 formed near the outer end of passage 
way 48. Thus, Small movement of the piston 
42 will uncover but a Small passage for escape : 

of liquid but a greater movement will open a 
relatively large area for the escape of the liquid 
and rapid relief of pressure in the system. 
The pressure at which overpressure relief is 

obtained may be adjusted by varying the com 
pression of the Spring 6. This compression 
is varied by ineans of an adjusting Screw 52 
which is held in adjusted position by a lock nut 
54. The inner end of the adjusting screw bears 

against a cupped Washer 56 bearing against the 
Cuter end of the Spring. InWard movement of 
the piston is limited by a shoulder 58 in the pis 
ton 22 and outward movement by a snap ring 
269 inserted in a groove in the piston f 22. 
The relief valve of the present invention is 

particularly advantageous in that the Spring 46 
is preloaded So that it will not be compressed ma 
terially as a result of pressures obtaining in the 
System until the pressures reach overpressure 
values. Even in this case the additional com 
preSSion. Of the Spring is Slight. As a result, 
the Spring is extremely unlikely to be broken as 
a result of fatigue. While the relief valve has 
been illustrated as embodied in a particular con 
trol valve, it should be understood that it is 
adapted to be used alone or in conjunction with 
other types of valves. 
The lowering valve is best illustrated in Fig. 6, 

to Which reference Will now be had. It com 
prises a piston $4 fitting closely and recipro 
cable in a piston chamber 66. The piston car 
ries a hard resilient disk f68 retained in place 
by a throttling cup 70 secured to the disk by 
a Screw i2. The throttling cup assists in guiding 
the piston as it is fitted closely in a seat Ti 
formed in a partition 6 Separating the return 
reservoir from the chamber 02. 
The lowering valve is normally closed, it being 

urged in closing direction by a relatively light 
Spring 8 abutting against the outer face of the 
piston and against a closure cap 80 secured to 
flanges in the valve body by Suitable means such 
as the bolts f 82. A pressure chamber 84 is de 
fined by the outer Side of the piston and the 
closure cap. This chamber communicates with 
chamber 02 through one or more (only one be 
ing shown) passages 86 preferably formed in 
inserts 88 threaded into the piston. 
The position of the lowering valve is also 

controlled by regulating the pressure in the 

5 
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60 

75 

8 
chamber 84. This pressure regulation is also 
effected by the pilot valve which is connected to 
the pressure chamber by a conduit 90 communi 
cating with the pressure chamber through a nip 
ple 92 secured to the closure cap. 
The speed indicating vane 04 is movably 

mounted at the upper end of the valve body, as 
best illustrated in FigS. 5 and 7. The vane is 
rectangular in shape and is fitted closely but 
freely to move in a Semi-cylindrical opening 
94 in the valve body. The described construc 

tion provides two generally V-shaped ports 96 
and 98 separated by a partition 200. The vane 
is preferably mounted in a closure cap 202 'se 
cured to the valve body as by a plurality of bolts 
204 (see Fig. 3). The vane 04 is secured to a 
shaft 26 by a pin 208 and shaft 296 is mounted 
for Oscillation in a pair of Spaced apart bearings 
20 mounted in the closure member. Leakage 
of liquid along the shaft is prevented by-resilient 
packing 22 and end Wise movement of the Shaft 
is prevented by thrust collars 24 and 26, the 
latter of which is threaded into the closuremen 
ber and provided with a recess to receive a collar 
2 : 8 formed on the shaft. 
The speed vane is biased to its central posi 

tion (in which it is indicated in FigS. 5 and 7) 
by a spring 229, shown best in Fig. 9. When the 
speed vane is displaced in either direction from 
its centered position, the Spring tends to return 
it with a positive force by reason of the spring 
being placed under considerable initial tension, 
as will be described shortly. . . ." 

Inasmuch as the ports 96 and 98 are gen 
erally V-shaped, it may be seen that a Small ro 
tation of the Vane uncovers only a Small port 
area, but greater rotation uncovers a greate 
portion of the port. - . . . 
The various controls, including the solenoids 

and bypass valve, are mounted in or secured to 
a control box 222. The control box comprises 
generally vertical and horizontal bed plate walls 
224 and 226 and a removable cover 228. It is 
secured to the valve body by a plurality of screws 
23) (see Fig. 4) passing through wall 224. . . . . 
The previously referred to pilot valve, which 

is indicated generally by the reference charac 
ter 232, is mounted underneath the Wall portion 
226 by a plurality of bolts 234. The pilot valve 
is controlled, as already indicated, by the selec 
tively energizable solenoids 54, 56, 58, and 60, 
and also by the speed vane O4, all of which are 
connected to the pilot valve through a linkage 
mechanism now to be described. 
Each of the solenoids includes a winding se 

cured to a core 236 which, in turn, is secured 
by suitable brackets to upstanding supports 
formed integrally with the bed plate. The outer 
most supports 238 and 240 extend above the in 
nermost supports and fixedly support a shaft 242 
upon which is journaled a pair of levers indi 
cated generally by reference characters 244 and 
246. 
The plungers 248 of the four solenoids are con 

nected to the lever 244, whereby the latter is 
rotatable in opposite directions depending upon 
whether the raising solenoids 54 and 56, or the 
lowering solenoids 58 and 60 are energized and 
to different angular extents depending upon 
whether the high speed solenoids 56 and 60, or 
the low. Speed solenoids 54 and 58 are energized. 
ihe plungers are adjustably connected to... the 
lever by identical Structures so that it is thought 
necessary to describe but one of these and to 
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indicate the others by like reference characters. 
Referring now more particularly to Fig. 9, it may 
be seen that the lever 244 has oppositely extend 
ing arms .250 and 252, each of which terminates 
in a short reversely extending portion Spaced 
from an outwardly extending portion. Trans 
versely extending pins 254 are fixedly secured to 
the outwardly and reversely extending portions 
of the lever arms at equal distances from the axis 
of rotation of the lever. These pins are utilized 
operatively to connect the lever to the Solenoid 
plungers 248, the latter being hingedly connected 
at their upper ends to connecting links 256 by 
pins 258 extending through the links and plung 
ers. The connecting links are slotted near their 
upper ends as indicated by the reference chair 
acter 250 (see Fig. 10) to receive the pins 254 and 
the upper ends of the links are tapped to receive 
adjusting screws 262 held in adjusted position 
by jam nuts 254. Thus, by adjusting the screws 
262, the lower ends of which bear against the 
pins 254, the location of the plunger relative to 
the lever may be varied to control the angular 
movement of the lever by the Solenoids. i.he 
connecting links 269 are held in place on the 
pins 254 by means of washers 266. 
The solenoid actuated lever 244 is biased to a 

normal horizontal position by a spring 268 Wound 
about a boss formed integral with the end Sup 
port 24 and having its ends embracing a pair 
of pins 270 and 272, the former of which is se 
cured to the support 240 and the latter to the 
lever 24A. 
The linkages interconnecting the solenoids and 

lever 24 are so constructed and arranged that 
when either of solenoids 54 or 56 is energized, the 
lever is rocked in a counterclockwise (looking 
at Fig. 10) direction, the solenoid 56 rotating the 
lever a greater extent than solenoid 54. When 
either of solenoids 58 or 69 is energized, the lever 
is rocked in the opposite or clockwise direction, 
the solenoid 66 rocking the lever to a greater 
extent than the solenoid 58. 
When any of the solenoids is energized, the 

resulting movement of the lever 244 is trans 
mitted to the lever 246 through a resilient con 
nection including a spring 274 and opposed pins 
276 and 278 fixedly secured to upwardly extend 
ing bosses formed in levers 244 and 245, as best 
indicated in Figs. 9 and 10. The spring 24 is 
wound about an extension 28) of the hub of lever 
244, and the ends of the spring embrace the 
two pins in a mainner similar to that in which 
the ends of spring 268 encircle the pins 279 and 
22. The spring 274 serves also normally to bias 
the lever 246 to a horizontal position but When 
ever the lever 244 is rotated by the Solenoids, the 
lever 25 is rotated in the Sagine direction 
through the resilient connection. 
The rotation of the lever 246 is made to be 

gradual and at a uniform rate by means of two 
dash pots 282 (only one of which has been shown 
in Fig. 10 better to illustrate other features), 
which are provided with air bleed valves 284 for 
adjusting the rate of movement. The lever 248 
is connected to the dash pots by means of its 
opposed arms 286 and downwardly extending 
links 288 pinned at their upper ends to the arms 
286 and at their lower ends to the pistons 290 
Of the dash potS. 
The lever 246 is operatively connected to the 

pilot valve 232 by means of an arm 292 hingedly 
Secured to a downwardly extending link 294, the 
lower end of which is hingedly connected to a 

10 
two-part floating lever 296 which in turn is hing 
edly connected by a pin 298 to the upper end 
300 of the reciprocable tubular pilot valve piston 
3. The arm 232 of the lever 24S is spaced from 
the arms 286, as best illustrated in Fig. 9, and it 
is provided with an integral cam defining exten 
Sion 392 Operating the previously referred to 
switch 62. The switch 62 is of the normally 
closed type and is operated upon movement of 

5 

fl0 a flexible Switch actuating member 334 engaging 
a Switch button 306 and to the upper end of 
which is Secured a roller 398 engageable with the 
can defining portion 302. The cam is so shaped 
and arranged relative to the roller that in its 

l3 normal position, or when rotated clockwise (as 
viewed in Fig. 10) pressure is maintained on the 
troller and fiexible portion 304 to maintain the 
Switch 62 open. However, a slight counterclock 
wise rotation of the ca, in 302 removes the pres 

20 Sure whereby the flexible member 304 moves out 
Wardly and perinits the Switch to close. 
The Jever 246 is counterbalanced by a weight 

3:rn 3 8 extending therefrom in a direction op 
goSite to the airn 292. 

25 The Speed vane 04 is also connected to the 
floating lever 296 by means of which the pilot 
valve is controlled. This connection extends 
from the speed vane shaft 206 to the floating 
'ever through a lever 312 fixedly secured by a 

30 pin 31:3 to the shaft 206 and the slotted end 34 
of which is hingedly secured to the upper end 
of a link 3; 6 having its lower end hingedly se 
cured to the floating lever. As already indicated, 
the shaft 266 and consequently the lever 3f2 is 

85 biased to a normal (horizontal) position in which 
it is indicated in Figs. 9 and 10 by the spring 220. 
The Spring is wound around the end of the thrust 
collar 2 f6 extending into the control box through 
the bed plate wall 224, as illustrated best in 

+0 Fig. 9. The ends of the spring embrace a pin 
38 secured to the bed plate wall and the grooved 
end 320 of the lever 32. 
The pilot valve 232 and its connection to the 

floating lever 296 are best illustrated in Figs. 8 
and 10 to which reference will now be had. Re 
ferring more particularly to Fig. 8, it may be 
Seen that tubular piston. 30 is connected by a 
threaded joint to the upper portion 300 con 
nected to the floating lever. The connection be 

- 5 

5 () tween the two parts of the piston is sealed by a 
fiexible sealing diaphragm 322 held in place at 
its center by a collar 324 formed integrally with 
-member 390. The outer peripheral portion of 
the sealing diaphragm is held between the body 

55 of the pilot valve and the bed plate wall 226 by 
the previously referred to securing screws 234. 
A Small paSSageway 326 provides communication 
between the interior of the valve piston 30 and 
the diaphragm to balance the pressures acting 

60 on the piston. 
The pilot Valve controls the pressures existing 

within the pressure chambers 34 and 84 of the 
bypass and lowering valves, respectively, by con 
trolling the flow of oil from these chambers to 

65 the return passage f : 0. Under normal condi 
tions, the bypass valve pressure chamber is con 
nected to the return chamber but the pressure 
chaimber of the lowering valve is cut off from 
communication with the return chamber. The 

70 bypass pressure chamber is connected to the 
pilot valve through the previously referred to 
conduit f38 and a suitable coupling 328 leading 
to an annular port 330 formed in the body of 
-the pilot wave. Under normal conditions, the 

75 lower end of the pilot valve piston 30 is in a 
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position to open this port whereby the pressure 
chamber communicates with the return chamber 
through the conduit 38, the port 330, an outlet 
port 332 formed at the lower end of the pilot 
valve body, and a conduit 334 leading to the re 
turn chamber f ( through a coupling member 
335, as illustrated in Fig. 4. Under normal Con 
ditions, the flow of liquid from the lowering valve 
pressure chamber 84 is cut off by the pilot valve, 
the lower end of which closes a port 338 con 
nected to the pressure chamber through the con 
duit 90. 
When the elevator is being raised, the closing 

of the port 33C is controlled by the piston 30 
which, in turn is controlled conjointly by One or 
the other of solenoids 56 or 56 and the Speed 
vane, and when the elevator is being lowered the 
opening of port 338 is similarly controlled by the 
piston under the conjoint control of one or the 
other of solenoids 58 or 60 and the speed vane. 

Before considering the operation of the System 
when raising and lowering the elevator, it may 
be well first to set forth the normal positions of 
the various parts of the System. Thus when the 
relevator car switch 32 is in its neutral position, 
- wherein it is indicated in Fig. 2, the various pilot 
valve operating valve solenoids 55, 56, 58, and 60 
are all deenergized. The switch 62 is, therefore, 
open and the motor switch controlling Solenoid 
52 is deemergized so that the pump motor and 
pump are out of operation. Under these condi 
tions, the check valve 90 is closed and the Speed 
vane is at its normal position, as indicated in 
Fig. 5. The lowering valve 08 is closed by rea 
son of the force exerted thereon by its biasing 
spring 8 and by the pressure existing in cham 
ber 84, the flow of liquid from which is pre 
vented by the normally closed pilot Valve port 
338. The bypass valve is open by reason of the 
force exerted thereon by the relatively light 
spring i32 and because the pressure chamber 34 
is under no pressure Since the liquid therefrom 
is permitted to flow to the return chamber O 
through the conduit 38 and the normally Open 
port 330 of the pilot valve. The levers 244, 246, 
and 3 2 of the control apparatus are also in their 
normal positions, that is, the horizontal poSitions 
in which they are indicated in Figs. 9 and 10. 
In case it is desired to raise the elevator at 

high speed, the handle 66 of the Car SWitch is 
moved counterclockwise to energize the Solenoid 
5S through a circuit that has been previously 
"described and which, it may be remembered, ex 
tends through the upper limit Switch 34. The 
Solenoid winding immediately moves downward 
ly its plunger 248 and associated link 236 with the 
result the lever 244 is rotated counterclockwise 
(as viewed in Fig. 10) through an angle deter 
'mined by the adjustment of adjusting Screw 262. 
The lever 244 tensions the springs 268 and 24, 
the former of which thus exerts a biasing force 
tending to return the lever 244 to its normal posi 
tion, and the latter of which exerts a turning 
force on the lever 226 tending to turn the latter 
in the same direction as the lever 234, that is, in 
a counterclockwise direction. The Spring 2 3 
turns the lever 246 at a uniform rate which is 
determined by the adjustment of Walves. 234 of 
the dash pots 282, which, it may be remembered, 
are operatively connected to the lever 246 through 
links 288. 
As soon as lever 245 rotates, the switch 63 is 

closed as the cam member 302 permits the resil 
ient Switch actuating member 3) to move out 
wardly to remove the pressure from the Switch 
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operating button 306. When Switch 62 closes, a 
circuit is completed for the motor switch operat 
ing solenoid 52, with the result that the pump 
motor circuit is closed and the pump is started. 
As soon as the pump starts, oil flows from the 
discharge side of the pump into the Valve paS 
sageway 98 through conduit 24. The oil at this 
time, however, is bypassed to the reservoir inas 
much as the bypass valve is open, the oii flow 
ing from passageway 92 to the reservoir through 
the port 8, the passageways 20, the return 
chamber iO, and conduit 22. As a result, the 
motor and pump accelerate quickly aid at but a 
very light load to full Speed. 
The pressure in chamber 98 is gradually built 

up by the closure of the bypass valve. There is 
an initial slight loss of pressure between port if 
and return cihamber i it when oil fioWS through 
passageway i36 in the bypass valve piston 22 into 
the pressure chamber 34. This liquid is initially 
free to flow to the return chamber it through 
the conduit 38 and the normally open port 338 
of the pilot Wave. 

It has already been indicated that the lever 
246 gradually rotates in a counterclockwise di 
rection. As it does so, the lever arm. 292 grad 
ually depresses the left end (as viewed in FigS. 9 
and 10) of the pilot valve controlling floating 
lever 296. As this end is depressed, the pilot 
valve piston 30 is moved downwardly, gradually 
to cut off the fiow of oil from the preSSure cham 
ber 34. Consequently, the pressure in this 
chamber is increased to equal that in the paSSage 
Way 92 and port. 8. The effective area of the 
ieft, side of the piston 22 (the area open to the 
pressure chamber) is greater than that of the 
right side of the piston (the area open to pres 
sure in passageway 92), so that when the pres 
sures in the latter and in the pressure chamb3r 
are equal, the entire piston assembly moves to 
the right compressing the relatively light Spring 
32 and further restricting the flow of oil past 
the bypass valve into the return chamber it. 
The pressure in the passageway 98 thus increases 
and the bypass valve f2 is moved in closing di 
rection until the pressure in paSSageway 98 ex 
ceeds that in chamber C2, which pressure is 
created by the hydrostatic head of oil in the ele 
vator system and the weight of the elevator car 
and associated parts. When this occurs, the 
check valve fee opens and a portion of the oil 
flows past the vane 04, rotating it in a counter 
clockwise direction, and the elevator is Started 
in upward direction at a slow rate. 
The speed vane 04 consequently rotates the 

lever 32 in a counterclockwise direction, and the 
atter lifts the righthand end of the floating lever 
296 through the connecting link 36. This up 
Ward movement of the floating ever tends to 
counteract the effect of movement of lever 245 
by the spring 24, that is, it has a tendency to 
prevent closure of the port 330 by the movable 
pilot valve piston 30 f. 

If the speed of the elevator is increased to too 
great a rate, the speed vane will be displaced SO 
far that the righthand end of the floating ever 
Will be lifted enough to reopen the port 338, 
thereby bleeding away all the liquid entering 
the bypass valve pressure chamber 34 and caus 
ing the bypass valve partially to reopen. 
As the bypass valve is progressively closed un 

der the conjoint control of the levers 246 and 32, 
liquid flows past the vane f4 so that the latter 
is no longer capable of movement, and finally the 
lever 246 moves the pilot valve piston 30 down 
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itcompletely to close port 330 of the bypass waive. 
Thus the elevator moves upwardly at its maxi 
mum speed and the various parts of the System 
remain in this position during the upWard travel 
“of the elevator at its high speed. 

If during the period. When the bypass Valve is 
being closed the Speed of the elevator is less than 
"it should be, the speed Vane returns towards its 
normal position, that is, it moves in a clockwise 
direction. This movement depresses the right end 
of the floating lever so that both the lever 246 
and the speed vane lever 32 tend to move the 
pilot valve member downwardly to close the port 
330. This has a tendency to increase the flow of 
liquid to the elevator and to increase the speed 
Of the latter to the desired Value. 
When the elevator approaches the landing at 

Which it is desired to stop, either the upper init 
SWitch 3A or the car SWitch is operated to inter 
rupt the circuit to the Solenoid 56. When the 
Solenoid isdeenergized, its plunger is released and 
ithe SpringS.268 and 24 return the levers 24; and 
246 to their normal horizontal positions, the 
spring 268 acting on lever 244 and the latter in 
turn acting on lever 246 through spring 275. The 
movement of lever 246, however, is at a gradual 
and uniform rate by reason of the control action 
of the dash pots 282. 
As the lever 26S rotates in a clockwise direction, 

it raises the left end of the floating lever, thereby 
partly opening port 33 to reduce the pressure in 
the pressure chamber 34 of the bypass Valve So 
that the bypass Valve commences to open. AS 
oil begins to flow through the bypass Valve, the 
flow past the speed Vane 04 is reduced and it is 
urged in a clockwise direction by Spring 22. This 
novement lowers the right end of the floating 
'lever with the result that the pilot valve piston 
3) is noved in a direction to close the port 333, 
The pilot valve is thus constrained to take an in 
terraediate position SO that the bypass Valve opens 
at a uniform rate, thereby to decelerate the eie 
'Vator at a uniform rate. 
When the elevator stops, the check valve 

scloses by gravity to prevent reverse flow. The by 
pass valve, however, continues to open until it 
strikes the closure cap 26, or a stop ring which 
may be inserted between the closure cap and the 
waive body to limit its movement for the purpose 
sof preventing the bypass from opening so far that 
insufficient pressure difference Will exist between 
passageway 92 and return chamber to in 
itiate closing movement of the piston waive when 
liquid is prevented from flowing from the pres 
Sure chamber 34. 
The ever 246 continues to rotate in a clock 

Wise, direction until it reaches its normal position, 
at which time the switch 62 is opened to deener 
gize the motor controlling Solenoid 52 and the 
pilot valve piston 3) is returned to its normal 
position to open port 330, the port 338 remaining 
‘closed. y 

For extreme accuracy in effecting landings or 
to raise the elevator a short distance only, it is 
desirable to raise the elevator at a low Speed. 
This can be accomplished by energizing the Soie 
noid 54, the associated adjusting screw 262 of 
which is adjusted So that full stroke of the aSSO 
ciated plunger 248 will rotate the lever 244 
through a lesser angle than that through which 
the lever is rotated upon energization of Solenoid 
56. If the elevator be assumed to Start from 
rest, the operation is the same as that described 
-above with exception that lever 246 is rotated a 
lesser angle corresponding to the lesser angle of 
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rotation of lever 244. Further increase in flow of 
liquid to the elevator at this time rotates wane 
ié further in a counterclockwise direction, lift 
ing the right end of the floating lever and open 
iing the port 33) to increase the flow of oil from 
the pressure chamber 3, and thereby reducing 
the pressure behind the piston 22. The flow . Of 
liquid to the elevator is thus maintained at a re 
duced Volume, the balance of the oil pumped 
being returned to the reservoir through the by 
paSS Valve. 

If for any reason the resistance encountered by 
the elevator should increase, as for instance by 
a decreased hydroStatic head acting on the bot 
tom of the plunger as it rises, the flow through 
the bypass Valve Will increase and that to the 
elevator Will decrease accordingly. Should this 
Gccur, the speed vane drops partially to its cen 
ter position, rinoving the pilot valve piston 3 to 
close the port 33 sufficiently to reestablish the 

: desired rate of OW to the elevator. 
When it is desired to reduce the Speed of the 

elevator from full Speed to low speed, the Solenoid 
56 is deemergized and Solenoid 4 energized. This 
reduces the angular displacement of the lever 
35 with the result that lever 2 moves gradually 
into alignment with lever 244. During this move 
inent, the port 33 will be opened Somewhat to 
open the bypass valve the desired annount. When 
the speed of the elevator is reduced to the Waiue 
for which the controls are adjusted, the pilot 
valve member 35 is brought back by the Varae to 
an internaediate position at Which the port 33 is 
opened Sufficiently to maintain the desired low 
Speed. 
When it is desired to stop the elevator during its 

travel at low speed, it is necessary only to deemer 
gize the Solenoid 3A, in which event the elevator 
is stopped in the same manner as described above 
in connection with stopping the elevator during 
its travel at high Speed. 

It should be understood that there is a position 
of the pilot waive piston 30 in which the port 
333 is partly closed so that the preSSure in the 
bypass pressure chamber 34 gears the same ratio 
to the pressure in passage 92 as the area of the 
face of the bypass valve piston eXposed to preS 
Sure in the passage 32 bears to the area of a left 
hand side of the piston (neglecting the small force 
exerted by the right, Spring 32). In this position 
of the pilot valve piston, the bypass Valve Will 
neither open nor cose. Any slight deviation of 
the pilot valve piston from this position will cause 
slow motion of the bypass Valve in the opening 
Or closing direction, as the case may be, While a, 
considerable pilot valve notion will produce a 
correspondingly rapid motion of the bypass Valve. 

It should also be understood that, for each rate 
of oil flow past the Speed vane 9, to or from 
the elevator, there is a corresponding angular 
position of the Vale, as it is acted upon only by 
the flow of oil and its motion is resisted by the 
spring 22. Since, for stable operation at con 
stant pressure, the position of the pilot valve pis 
ton 3 is determined, it may be seen that each 
angular position of the Vane has a corresponding 
position of the foating lever 296. If the lever is 
caused to a SSume any Such position and adequate 
hydraulic liquid supply is provided, a correspond 
iing Speed will be naintained. 
In other Words the low speed operation of the 

Valve is wholly dependent on the vane S4. Were 
that end of the ever 296, to which the vane is 
attached, regarded as a Stationary pivot, the 
movement of the other end of the lever would 
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result only in a more or less rapid closing of valve 
4 but in any case a closing to the fully closed 

position. The actuation of Solenoid 54 has the 
effect of placing the pilot valve 30 with respect 
to port 339 in such a position that the pressure 
relief through the pilot valve is slightly less than 
the pressure intake through passage 36. he 
end of lever 296 associated with solenoid 54, which 
solenoid produces this pressure differential, may 
after actuation of the solenoid be regarded as a 
fixed fulcrum. Thereafter as the fluid flow past 
the vane accelerates, the vane moves to counter 
the solenoid placement of the pilot valve 30. 
This has the effect of gradually equating the pres 
sures on each side of valve i? as the valve OWeS 
toward the closed position or creating a situation 
with respect thereto at Some point in the course 
of valve 4 travel where the pressure relief is 
equal to the pressure intake through passage 36. 
At this point the valve movement will necessarily 
stop because of this lack of pressure differential, 
so producing the reduced flow rate desired. 

For the sake of efficiency, the bypass should be 
entirely closed during full speed travel of the 
elevator. To insure this closing, the adjusting 
screw 262 associated with solenoid 56 is So 
adjusted as to produce rotation of levers 244 and 
246 beyond the position corresponding to the full 
speed of which the pump is capable; this addi 
tional rotation of the levers depresses the pilot 
valve member 30 beyond the position for bal 
ancing the bypass valve and consequently the 
latter is fully closed. 
To lower the elevator, it is necessary to enel 

gize either solenoid 58 or 6 depending upon 
whether slow or high speed is desired. The action 
is similar to that in raising the elevator except 
that the lowering valve 86 is normally closed aS 
the pilot valve port 338 is normally closed by the 
piston 38 of the pilot valve. The lowering of the 
elevator is effected by gravity and when either of 
solenoids 58 or 6) is energized, the Switch 62 
remains open by reason of the configuration of 
the can 352 formed as a part of lever 244, this 
configuration being such that when the levers 
234 and 246 are moved clockwise by energization 
of solenoids 53 or 63 the switch remains Open. 
Assuming first that it is desired to lower the 

elevator at high speed, then the Solenoid 60 is 
energized. i he plunger 243 of this solenoid effects 
movement of lever 24 is in a clockwise direction, 
with the result that the lever 24S is slowly and 
at a uniform rate moved in the same direction. 
The solenoid and speed vane again exert Oppos 
ing effects on the floating lever 296, the Solenoid 
tending to open the port 338, and the Speed vane 
tending to close the port in the event that lower 
ing speed is too great. The extreme angular 
travel of the vane is designed to be greater than 
that produced by the highest desired lowering 
speed, while the maximum angular travel of lever 
244 is restricted to produce a lesser movement of 
the pilot valve member 30. Consequently, the 
speed is governed up to the highest possible Set 
ting of the adjusting screws 262. - 

It should be noted that the lowering Speed is 
limited by the size of the opening of the lowering 
valve port 4 and the minimum Working preS 
sure of the elevator. The only time that the 
valve fails to maintain a constant lowering speed 
is when the above limiting conditions are reached 
with minimum load and maximum speed adjust 
ment. 
Should the pressure within passage 92 or in the 
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mum pressure while the elevator is being raised, 
the pressure is reduced to the predetermined pres 
sure by the relief valve operation of the bypass 
valve. In considering this phase of the inven 
tion, let A be the projected area of the face of 
the bypass valve exposed to the operating pres 
sure (the right side), and let A' be the projected 
area of the lefthand face of the piston open to 
pressure in the pressure chamber, P be the oper 
ating pressure in passageway 98, P' that in the 
pressure chamber, and I be the force exerted by 
spring 32. It is apparent when the valve is in 
equilibrium 

PA-- I P-PF 
In other words, the pressure is lower in the pres 
sure chamber than in passageway 98 by the ratio. 
of the area of the valve face to the piston face, 
except for the relatively small correction for 
spring 32. When, as during full Speed upward 
travel of the elevator, the pilot valve entirely cuts 
off the flow of liquid from the pressure chamber, 
other means must be provided to prevent, the 
pressure in this chamber from rising above the 
setting of the overpressure relief spring 46 unless 
the pressure P is actually above the limit desired 
to be maintained. To accomplish this purpose, 
the discharge port f48 is so shaped at its opening 
into piston chamber 44 that a very small open 
ing will be uncovered by initial motion of piston 
42. This end is attained by providing the tapered 

groove f30 at the end of passageway 48. As the 
piston moves initially, a Small portion of this 
groove is uncovered and as the piston moves 
further, the area of the exit passage finally 
exceeds that of the passage 36. The escape of 
fluid from pressure chamber 34 thus provided 
will prevent further rise in pressure in the pres 
Sure channber as long as this rise is due only to 
entrance of liquid through passageway 36. 

However, if the pressure in passageway 98 ex 
ceeds the predetermined pressure P, that in 
chamber 34 will exceed P’ with the result that 
the piston 42 will move further to the right (as 
viewed in Fig. 5), thus uncovering enough of the 
port 48 to exhaust oil from the pressure chamber 
faster than it can enter through the passageway 
f36. As a result, the bypass valve piston 22 will 
move to the left and open the bypass ports 20 
the necessary extent to limit the pressure in 
chamber 98 to the desired value. It may be noted 
that the paSSages 48 may be relatively large so 
as to permit very rapid evacuation of liquid from 
pressure chamber 34 and a very rapid full open 
ing of the bypass valve. This construction pro 
Wides against destructive pressure rise in the 
event of sudden obstruction of flow of liquid to 
the elevator. 
When the bypass valve has been opened as a 

result of excessive pressure, it will move to and 
remain at a position that will maintain the 
desired pressure in passageway 98, since it is 
designed to pass the entire output of the pump 
With which it is used at a pressure much less than 
the desired pressure at which the relief is had. 
During bypassing because of overpressure, the 
relationship between the pressures and areas 
set forth above holds, and fails to hold only when 
the bypass valve is bearing against one of the 
stops which limits its travel. 
Any external change resulting in a decrease in 

pressure in the passageway 98 results in a de 
crease in pressure in chamber 34 with the result 

system rise to some value above a desired maxi- 75 that the relief valve piston 42 moves back to 
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cut off the flow of liquid through the passage 
Way 48 and With the further result that the 
bypass Valve is closed. 
While the above illustrative embodiment of the 

in Vention has included a pump and motor as the 
Source of fluid under pressure, it should be noted 
that it is poSSible to use other sources and retain 
advantages accruing from the use of the valves. 
For instance, the Source may well be of any type 
providing a Substantially constant volumetric 
flow-and certain of the advantages of the inven 
tion are retained When the Source is of the vari 
able flow type. Likewise, the invention is appli 
cable to Systems other than hydraulically actu 
ated elevators. It is also applicable to automati 
cally controlled Systems because of the ease with 
Which the valve may be controlled. 
What I claim as new and desire to secure by 

United States Letters Patent is: 
i. In a pilot operated valve mechanism com 

prising a Valve casing having an inlet passage 
Communicating with a high pressure region and 
an exhaust paSSage communicating with a low 
preSSure region, a main Valve between said inlet 
paSSage and exhaust passage and an actuating 
piston connected thereto, and the casing and the 
back Side of the piston defining a pressure cham 
ber, the combination including, a small passage 
providing communication between the inlet pas 
Sage and Said pressure chamber, means including 
a pilot Valve providing communication between 
Said preSSure chamber and the exhaust passage 
for relieving the preSSure in Said chamber, means 
including a lever operatively connected to said 
pilot Valve to move the latter to relieve the pres 
Sure in Said chamber to open said valve, means 
including a second lever resiliently connected to 
Said first-mentioned lever for moving the latter, 
and means including movement restraining 
In eans operatively connected to said first-men 
tioned lever for controlling the rate of movement 
Of Said pilot Valve. 

2. In a pilot Operated Valve mechanism con 
prising a Valve casing having a fluid flow passage 
leading from an inlet under pressure to an ex 
haust at a lower pressure, an interconnected 
Valve and an actuating piston therefor for con 
trolling the flow of fluid through Said passage, 
Said Valve Separating Said paSSage into an up 
Strean high preSSUre Side and a downstream low 
preSSL are Side the Casing and the back side of the 
piston defining a pressure chamber, the combina 
tion including, a Small passage providing com 
munication between the high pressure side of Said 
Valve and Said preSSure chamber, means including 
a pilot Wave providing communication between 
Said preSSLlre chamber and the low pressure side 
of Said valve for relieving the pressure in said 
chanbei, ieanS for operating said pilot valve to 
relieve the pressure in Said chamber, said means 
including a floating lever connected between its 
eiids to Said pilot Valve and a nowable lever con 
i.ected to one end of Said floating lever, and 
Eneans including neans forming an inlet passage 
leading from the high pressure region of Said fuid 
foW paSSage to a fluid supply, a vane in said inlet 
paSSage inovable in response to the rate of fuid 
flow through the last said passage and connected 
to the other end of Said floating lever for control 
ing the operation of the pilot waive in response to 
the irate of flow of fiuid in said inlet passage. 

3. iii a liot, Cperated waive mechanism conn 
prising a valve Casing having a fluid relief pas 
Sage, ail interconnected Valve and an actuating 
pistOn therefor for controlling the flow of fluid 
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through said relief passage, the casing and back 
Side of the piston defining a pressure chamber, 
the combination including, a Small paSSage pro 
Viding coimmunication betWeen the front of the 
piston and the pressure chamber, means in 
cluding a pilot waive providing communication 
between the pressure chamber and a low pressure 
region for relieving the pressure in Said chamber, 
In eanS for operating said pilot Valve to control 
the relief of pressure in the chamber, means 
foritaing a fluid flow paSSage, and means includ 
ing a neinber in the fluid flow passage responsive 
to the rate of fluid flow therethrough for modify 
ing the pilot valve operating means in response 
to the rate of filid flow through Said fuid flow 
O2SSage. 

4. A pilot waive mechanism for controlling a 
fluid flow regulating valve, including in combina 
tion, a novable pilot valve member, a floating 
lever connected intern ediate its ends to said 
valve member, a rotatable ever operatively con 
nected to one end of said floating lever, means fol' 
rotating Said ever in opposite directions to move 
Said Valve nenber, and a lever rotatable into 
different positions and in different directions in 
response to the rate and direction of fluid flow 
and Operatively connected to the other end of Said 
iOating lever for controlling the poSition of the 
pilot valve member. 

5. A pilot valve mechanism for controlling a 
fluid flow regulating valve, including in combina 
tion, a movable pilot valve member, a pair of 
valve ports associated therewith, said valve mem 
ber ornally closing one and normally opening 
the other of said ports, a foating lever connected 
interriediate its ends to Said Valve neinber, a 
rotatable lever operatively connected to one end 
of said floating lever, means biasing said lever to 
a normal position corresponding to the normal 
position of said valve member, means for rotating 
said lever in opposite directions to move said 
Valve member relative to said portS, a Second 
lever rotatable into different positions and in Op 
posite directions in response to the rate and di 
rection of fuid flow and operatively connected 
to the other end of said floating lever for con 
trolling the position of the pilot Valve member, 
and means for biasing said Second lever into a 
predetermined position occupied thereby when 
no fluid is fiOWing. 

6. In a pilot operated waive mechanism Com 
prising a valve casing inaving an inlet paSSage 
communicating with a high preSSure region and 
an exhaust passage communicating with a low 
pressure region, an interconnected Valve and an 
actuating piston therefor, a Spring for biasing 
the valve normalily to coSe communication be 
tween said passages, and the casing and the back 
Of the piston defining a pressure chainber, the 
combination including, a Small passage providing 
Connunication from a region between the piston 
and Valve in the inlet paSSage to Said pressure 
chamber, means including a normally closed pilot 
Valve providing communication between Said 
pressure chamber and the low pressure region for 
relieving the pressure in Said chamber to effect . 
Opening of the valve, operating means for open 
ing Said pilot valve to relieve the pressure in said 
chamber, movement restraining means associ 
ated With Said operating means to effect opening 
10Venent of the pilot, valve at a uniform rate, 
In eans forming a branch passage leading from 
Said inlet passage, and means controlling said 
piliot valve in response to the rate of flow of 
fiuid through Said branch passage and tending 
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to close said pilot valve in the event the pilot 
Valve is opened too rapidly and the flow of fluid 
in the branch passage increases too rapidly. 

7. In a pilot operated Valve mechanism corn 
prising a valve casing having an inlet paSSage 
communicating with a high preSSure region and 
an outlet paSSage communicating with a low 
pressure region, an interconnected normally open 
Valve and an actuating piston therefor, the valve 
normally providing communication between said 
paSSages and the casing and the back of the 
piston defining a preSSure chamber, the combina 
tion including, a Small paSSage providing com 
munication from a region between the piston and 
Valve in the inlet passage to said pressure cham 
ber, means including a normally open pilot 
Valve providing communication between said 
preSSure chamber and the low pressure region for 
relieving the pressure in said chamber, and 
movable to increase the pressure in said chamber 2 
to effect closure of the valve, means for moving 
Said pilot valve, restraining means controlling 
Said moving means to effect movement of the 
pilot valve at a uniform rate, means forming a 
branch paSSage leading from said inlet passage, 2 
and means controlling said pilot valve in response 
to the rate of flow of fluid through said branch 
paSSage for preventing too rapid movement of 
the pilot valve and change in rate of fluid fow. 

8. In a pilot operated valve mechanism com 
prising a valve casing having an inlet passage 
communicating With a high pressure region and 
an outlet passage communicating with a low pres 
Sure region, an interconnected normally open 
valve and an actuating piston therefor, a spring 
for biasing the valve normally to provide com 
munication between said passages, and the casing 
and the back of the piston defining a pressure 
chamber, the combination including, a small 
paSSage providing communication from a region 
between the piston and valve in the inlet pas 
Sage to Said pressure chamber, means including 
a normally open pilot valve providing communi 
cation between said pressure chamber and the 
low pressure region for relieving the pressure in 
Said chamber and movable to increase the pres 
Sure in said chamber to effect closing of the valve, 
Operating means for closing said pilot valve to 
build up the pressure in said chamber to close 
Said valve and for opening said pilot valve to 
relieve the pressure in said chamber to open 
Said valve, movement restraining means associ 
ated with Said operating means to effect closing 
and opening movements of the pilot valve at a 
uniform rate, means forming a branch passage 
leading from Said inlet passage, and means con 
trolling Said pilot valve in response to the rate of 
flow of fluid through Said branch passage and 
tending to open said pilot valve in the event the 
pilot valve is closed too rapidly and the flow of 
fluid in the branch paSSage increases too rapidly 
and tending to close said pilot valve in the event 
the pilot valve is opened too rapidly and the 
flow of fluid in the branch paSSage decreases too 
rapidly. 

9. A start-cushioning valve for use With a 
source of fluid under pressure and a device to be 
actuated by the fluid, including in combination, 
a fluid inlet passage, a fiuid bypassage, a valve 
member between said passages having a portion 
thereof open to said fluid passage, a Spring bias 
ing said valve member to an open position where 
in Said passages are in communication, and 
means for gradually closing said valve when fluid 
under preSSure is admitted to said fluid inlet pas 
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Sage, said last mentioned means including a 
piston operatively connected to said valve mem 
ber and having an area greater than said portion 
of the valve member, a cylinder in which said 
piston is nowable, the cylinder and back side of 
the piston defining a pressure chamber, and a 
Small passage interconnecting said fluid inlet 
paSSage and pressure chamber. 

10. A hydraulic system, including in combina 
tion, an electric motor, a positive displacement 
pump having an outlet and driven by Said motor, 
a conduit connected to the pump outlet, a fluid 
bypassage, a valve member between said conduit 
and bypassage having a portion thereof open 
to Said conduit, a Spring biasing said valve mem 
ber to an open position wherein said conduit and 
bypassage are in communication, means for ener 
gizing Said motor, and means for gradually clos 
ing Said valve when Said motor is energized 
whereby said motor is enabled to accelerate to 
full Speed at low pressure, said last-mentioned 
means including a piston operatively connected 
to said valve member and having an area greater 
than said portion of the valve member, a cylinder 
in which said piston is movable, the cylinder and 
back side of the piston defining a pressure cham 
ber, a Small passage interconnecting Said fluid 
paSSage and preSSure chamber, a normally open 
pilot valve for controlling the relief of pressure in 
Said chamber, movable pilot valve operating 
means, and means delaying operation of Said 
operating means, Said operating means being ef 
fective upon initial movement to operate said 
motor energizing means. 

11. A hydraulic System, including in combinar 
tion, an electric motor, a positive displacement 
pump having an outlet and driven by Said motor, 
a conduit connected to the pump outlet, a fluid 
bypassage, a valve member between Said conduit 
and bypassage having a portion thereof Open to 
Said conduit, a Spring biasing said valve member 
to an open position wherein Said conduit and 
bypassage are in communication, means for con 
trolling the energization of Said motor, and 
means for gradually opening said valve and 
thereafter deemergizing said motor, Said last 
mentioned means including a piston operatively 
connected to said valve member and having an 
area, greater than Said portion of the Valve mem 
ber, a cylinder in which said piston is movable, 
the cylinder and back side of the piston defin 
ing a pressure chamber, a Small passage inter 
connecting said fluid passage and pressure 
chamber, a normally open pilot valve for con 
trolling the pressure in said chamber operable to 
restrict flow of fluid from the pressure chamber 
when the motor is energized, movable pilot Valve 
operating means for opening Said pilot Valve, and 
means delaying operation of said operating 
means, said operating means being effective after 
movement of said pilot valve to its open position 
to deemergize Said motor. 

12. A hydraulic system, including in combina 
tion, an electric motor, a positive displacement 
pump having an outlet and driven by Said motor, 
a conduit connected to the pump outlet, a fluid 
bypassage, a valve member between Said conduit 
and bypassage having a portion thereof Open to 
said conduit, a spring biasing said valve member 
to an open position wherein said conduit and by 
passage are in communication, means for con 
trolling the energization of said motor, means 
for gradually closing said valve when Said motor 
is energized whereby, said motor is enabled to ac 
celerate to full speed at low pressure, Said last 
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mentioned means including a piston operatively 
connected to said valve inenber and having an 
area, greater than said portion of the valve men 
ber, a cylinder in which Said piston is movable, 
the cylinder and back side of the piston defining 
a pressure chamber, a Small paSSage intercon 
necting said fluid passage and pressure chamber, 
a normally open pilot Valve for controlling the 
relief of pressure in Said preSSure chainber, 
movable pilot Valve Operating means, and eans 
restraining operation of Said operating means, 
Said operating means being effective upon initial 
movement to operate said motor energization 
Controlling means, and nearnS for gradually Open 
ing said valve and then deenergizing Said notor, 
said means including the pilot Valve, the pilot 
Valve operating means and the restraining nean.S. 

13. A hydraulic System, including in combina 
tion, an electric motor, a positive displacement 
pump having an outlet and driven by the motor, 
a pilot operated valve mechanism Comprising a 
valve casing having an inlet passage connected to 
Said outlet, a combined outlet and return paS 
Sage, and an exhaust paSSage, a check Valve be 
tween the inlet and the outlet and return pas 
Sages preventing return flow from the iatter to 
the former passage, a valve biased to closed posi 
tion located between the exhaust and outlet and 
return passages and having a piston connected 
thereto, the back side of said piston and the 
casing defining a pressure chamber, a valve 
biased to open position between the inlet and 
exhaust passages, and having a piston connected 
thereto, the back side of Said piston and the 
casing defining a second pressure chamber, a 
small passage providing communication between 
the outlet and return and the first pressure 
chamber, a Second Small paSSage providing Com 
munication between the inlet paSSage and the 
Second pressure chamber, means including a pilot 
Valve and a pair of Spaced ports controlled there 
by for controlling the relief of pressures in Said 
chanberS, Said pilot valve Occupying a, normal 
position wherein said first Small passage is closed 
and the second open, means for Selectively mov 
ing said pilot, valve selectively to open said first 
Small passage and to close the Second, thereby 
to effect Selective opening of Said nornally closed 
Valve and closing of the nornaily open waive, Said 
means including a floating lever connected in 
termediate its ends to said pilot, valve, a first ro 
tatable ever coninected to One end of Said fidating 
lever, a second rotatable lever resiliertly coin 
inccted to the first and biased to a predetermined 
position, a first pair of Soleinoids Selectively ener 
gizable to rotata Said Second and first everS. in 
One direction to nove Said pilot valve into dif 
ferent closing positions relative to said Second 
Small passage, and a second pair of Soleinoids 
Selectively energizable to rotate said second and 
first levers in the opposite direction to move said 
pilot valve into different opening positions, rela 
tive to Said first Snall paSSage, a pair of dash 
potS Secured to Said first lever to cause it to move 
at a unifornin rate, whereby said pilot valve is 
noved at a uniform rate, means for controlling 
Said pilot Valve in response to the rate of fluid 
flow through Said combined outlet and return 
paSSage, Said last-mentioned means including a 
pivotally movable vane in said passage, resilient 
means biasing it to a central normal position, 
and a lever connecting the vane to the other end 
of Said floating lever, and motor controlling 
SWitch means operable by Said first rotatable 
lever, Said Switch means being operable to ener 

0. 

5 

20 

3. 

40 

50 

5 5 

60 

65 

22 
gize Said motor upon initial rotation of said first 
lever in Said Opposite direction by energization 
Of either of Said first pair of Solenoids and to 
deelergize said motor upon final return rotation 
Of Said lever when Said Solenoids are deerlergized. 

14. In apparatus of the class described, the 
combination including, a fluid flow regulating 
Valve, and means responsive to the rate of fuid 
fiOW for controlling the position of Said waive, 
Said last mentioned means inciuding a vane 
novable in opposite directions in response to the 
direction of fluid flow and to an exteit deter 
mined by the fluid velocity and means controlled 
by Said vane for continuously varying the posi 
tion of Said regulating valve thereby to vary con 
tinuously the rate of flow through said valve in 
proportion to the noverinent of the vane. 

15. In apparatus of the class described, the 
Cornbination including, a fluid flow regulating 
Waive, and means respo;sive to the rate of fluid 
fioW for controlling the position of said valve, 
Said last mentioned means including a semi 
cylindrical housing having a port in each of the 
tWO Opposite quadrants of its cylindrical Surface, 
a Vane closely fitting and SWiigably Imounted 
in Said, housing, and Eneans biasing said vane to 
a. Inid position. Wherein it obstructs the passage 
between the ports and from which it is nowable 
in response to pressure from either port in pro 
portion to the rate of fiuid flow. 

16. Fluid flow regulating apparatus compris 
ing a normally open by-pass valve adapted to by 
paSS fillid foWing in a conduit, means including 
a pistOn connected to Said waive and to which is 
applied the preSSure difference across the seat 
of Said by-pass valve for gradually closing said 
by-pass Valve, and meains responsive to the rate 
Of fluid foW in Said, cond it for controlling the 
movement of said piston and thereby of said 
by-pass Valve in response to the rate of flow of 
fluid. 

it. Fluid flow regulating apparatus as clained 
in clairn 16 including electromagnetic aeans coin 
trolling Said by-pass valve clesing neans for 
rendering Said Eneans operable to close said valve. 

18. Fluid fow regulating apparatus comprising 
a normally open by-paSS valve adapted to by 
paSS fiuid flowing in a conduit, neans including 
a pistOn connected to said by-pass wave and a 
pilot valve controlling the pressure applied to 
Said piston for controlling the position of said 
by-pass valve, and means including a novable 
Waine biased to a position to obstruct flow through 
the coinduit and movable to an extent proportional 
to the rate of fluid idow throigh the conduit for 
Controlling the pilot valve to vary the pressure 
applied to the piston to effect, opening novernett, 
of said by-pass valve when the flow past time vane 
is above a predeternained value ani to effect 
closing movement of said by-pass waive when the 
OW is less than Said value. 

9. Fluid flow regulating apparatus compris 
ing a by-pass Waive controlling the flow of fluid 
through a conduit, means including a piston con 
nected to Said valve and a pilot valve controliing 
the pressure applied to said pistc.) for controlling 
the position of Said by-paSS valve, and means 
including a Ingvable vane biased to a position to 
obStruct flow through the COiduit and Ilovable 
to an extent proportional to the rate of fluid foW 
through the conduit fo; controlling the pilot 
valve to vary the pressure applied to the piston 
to effect closing movement of Said wave when 
the flow past said waite is above a predeterilined 



2,553,045 
23 

value and to effect opening movement of Said 
valve when the fiow is less than Said value. 

20. In combination with a valve mechanism 
including a valve casing having a fluid flow pas 
Sage and a main valve in Said paSSage dividing 
said passage into an upstrealin high preSSure side 
and a downstream low pressure side; a pilot waive 
mechanisin governing the main valve to control 
the rate of acceleration of fluid flow in the pas 
Sage comprising a piston connected to Said main 
valve, the back side of the piston and a polition 
of the casing being formed to define a pressure 
chamber, a Small paSSage providing conimunica 
tion between the high pressure side of said valve 
and the pressure chamber to urge closure of the 
valve, a pressure relief passage providing com 
munication between the pressure chamber and 
the low pressure Side of Said valve, a pilot valve 
in the pressure relief passage, and means opera 
tive to effect different degrees of opening of said 
pilot valve, relieving the pressure in said pressure 
chamber at different rates, So effecting different 
rates of movement of Said main valve. 

21. In combination. With a valve mechanism 
including a valve casing having a fluid flow pas 
Sage and a main valve in Said passage dividing 
Said passage into an upstream high pressure side 
and a downstream low pressure side; a pilot valve 
mechanism governing the main valve to control 
the fluid flow in the passage comprising a piston 
connected to Said main valve, the back side of the 
piston and a portion of the casing being formed 
to define a preSSure chamber, a small passage 
providing communication between the high pres 
Sure side of said valve and the pressure chamber 
to urge closure of the valve, a pressure relief pas 
Sage providing conian unication between the pres 
Sure chamber and the low pressure side of said 
Valve, a pilot valve in the pressure relief passage, 
means including a lever operatively connected to 
Said pilot valve to move the pilot valve to relieve 
the pressure in said chamber, and means in 
cluding a second lever resiliently connected to 
Said first lever for moving the latter. 

22. The combination claimed in claim 21 
wherein movement restraining means are opera 
tively connected to the first mentioned lever for 
Controlling the rate of movement of said pilot 
valve. 

23. In a pilot operated Valve raechanism con 
prising a valve casing having a fluid flow passage, 
a main valve and an actuating piston for said 
valve connected thereto for controlling the flow 
of fluid through said passage, said valve separa 
ting Said passage into an upstream high pres 
Sure side and a downstream low pressure side, 
the casing and back side of the piston defining a 
preSSure chamber, the combination including a 
Small passage providing communication between 
the high pressure side of Said main valve and Said 
pressure chamber, means including a pilot valve 
providing communication between said pressure 
chamber and the low pressure Side of Said main 
valve for relieving the pressure in said chamber, 
a floating lever connected between its ends to said 
pilot valve for operating Said pilot valve to re 
lieve the pressure in Said chamber, manually 
controllied means operative to move one end of 
said lever, means forming a branch passage 
leading from Said upstream high pressure side 
and a vane in Said branch passage movable in 
response to the rate of fluid flow through the 
branch passage and connected to the other end 
of Said floating lever for controlling the operation 
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of the pilot valve in response to the rate of 
flow of fluid in Said branch paSSage. 

24. A pilot valve operated mechanisia con 
prising a valve casing having a fluid flow paSSage, 
a rain valve in Said passage dividing Said passage 
into an upstrean high pressure side and a down 
Stream low pressure side, a piston connected to 
Said valve, the back side of the piston and a 
portion of the casing being formed to define a 
pressure chamber, a small passage providing 
communication between the high pressure side of 
said valve and the pressure chamber to urge 
closure of the valve, a pressure relief passage 
providing communication between the pressure 
chamber and the low pressure side of said valve, 
a valve in the pressure relief passage, manually 
actuated means for operating the pilot valve to 
control the relief of pressure in the pressure 
chamber, means forming a branch passage isad 
ing from Said upstream high pressure side, and 
means actuated by flow of fluid through the 
branch passage connected to the means for oper 
ating the pilot valve to vary the operation of the 
manually actuated means upon the pilot valve. 

25. In combination. With a main valve mecha 
nism including a fluid flow passage, a valve in 
Said passage, Ineans defining a pressure chamber 
Operatively aSSociated with said waive to control 
the positioning of Said valve and means for ad 
initting fluid under pressure to said pressure 
chamber, a pilot valve mechanism for controlling 
the degree of opening of said main valve com 
prising a pilot valve having a port connected to 
effect the relief of pressure in the pressure cham 
ber and a movable member to close variably said 
port, manually controllable means connected 
to the movable member to cause an initial posi 
tioning of the member with respect to the port, 
means forming a branch passage connected to 
the first said passage upstream of said valve, 
and a Vane responsive to the flow of fluid in said 
branch passage connected to said movable mem 
ber in opposition to the manually controllable 
Iiheans to modify the position imposed on said 
member by Said manually controllable means to 
alter the rate of pressure relief of said pressure 
Chamber, thereby to check the movement of the 
In airl Walve. 

26. In combination with a main valve mecha 
nism including a fluid flow passage, a valve in 
Said paSSage, means defining a pressure chamber 
Operatively aSSociated with said valve to control 
the position of said valve and means for admit 
ting fluid under pressure to said pressure cham 
ber; a pilot valve mechanism for controlling the 
degree of opening of said main valve comprising 
a pilot valve having a port connected to effect 
the relief of pressure in the pressure chamber and 
a movable member to close variably said port, 
manually controllable means connected to the 
novable menber to cause an initial positioning of 
the member with respect to the port to move said 
main valve, means forming a branch passage con 
nected to said fluid flow passage upstream of said 
valve, and means responsive to the flow of fluid 
in said branch passage connected to said movable 
member in Opposition to the manually controllable 
means to modify the position imposed by said 
manually controllable means to alter the rate of 
pressure relief of said pressure chamber, thereby 
to check the movement of said main valve. 

27. In combination. With a main valve mecha 
nism including a fluid flow passage, a valve in 
Said passage, means defining a pressure chamber 
operatively associated with said valve to control 
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the positioning of said valve and means for ad 
mitting fluid under pressure to Said pressure 
chamber; a pilot valve mechanism for controlling 
the degree of opening of said main valve Com 
prising a pilot valve having a port connected to 
effect the relief of pressure in the pressure cham 
ber and a movable member to close variably said 
port, a floating lever connected intermediate its 
ends to the movable member, manually control 
lable means connected to one end of said lever 
to cause an initial positioning of the member 
with respect to the port to move Said main valve, 
means forming a branch paSSage connected to 
the first said paSSage upstream of said Valve, and 
means responsive to the flow of fluid in Said 
branch passage connected to the other end of 
said lever to counteract said manually imposed 
positioning of said member to alter the rate of 
pressure relief of said pressure chamber, there 
by to check the movement of said main valve. 

28. A pilot valve operated mechanism for pro 
viding a constant fluid flow rate in a conduit 
comprising a valve casing having a fluid flow pas 
sage adapted for insertion in said conduit, a main 
valve in said passage dividing said passage into 
an upstream high pressure side and a down 
stream low pressure side, a piston connected to 
said valve, means movably containing the piston, 
and, with the piston, forming a preSSure cham 
ber, a small passage providing communication be 
tween the high pressure side of said valve and the 
pressure chamber to urge the valve counter to 
the direction of urging of the pressure in said 
passage, a pressure relief passage providing Com 
munication between the pressure chamber and 
the low pressure side of said valve, a pilot valve 
in the pressure relief passage having a port for 
the relief of pressure in the pressure chamber 
and a movable member to effect a continuously 
variable closure of said port, manually control 
lable means for moving said movable member to 
a fixed position with respect to said port to ad 
just the opposing forces on said main Valve to 
produce movement thereof, means forming a 
branch passage connected to the first Said pas 
Sage upstream of said valve, and means respon 
Sive to the flow rate in Said branch paSSage Con 
nected to said movable member in opposition to 
said manually controllable means to modify the 
positioning of said movable member to balance 
the forces on each side of said valve. 

29. A pilot valve mechanism for controlling a 
fluid pressure component for a fluid flow regulat 
ing main valve mechanism, said main Valve mech 
anism including a fluid flow passage and a main 
valve in said passage movable in response to the 
difference in forces exerted in opposite directions 
thereon, one of said forces including a fluid pres 
sure component comprising a pilot valve having a 
port therein adapted for fluid connection, and a 
movable member adapted to close variably said 
port, manually controllable means connected to 
the movable member to cause an initial position 
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ing of the member with respect to the port to 
produce an unbalance of said forces to move the 
main valve, means forming a branch passage 
connected to the first said passage upstream of 
Said Valve, and means Connected to Said movable 
member responsive to the flow of fluid in said 
branch passage in opposition to the manually 
controllable means to modify the position im 
posed on said member by Said manually control 

; lable means to rebalance said forces to check the 
movement of the main valve. 

LAWRENCE F. JASEPH. 
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