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HYDRAULEC BELEVATOR CONTROL SYSTEM 
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anapolis, ind, assignors to J. D. Gould Company, In 
dianapolis, Ind., a copartnership 

Filed Mar. 28, 1960, Ser. No. 18,160 
10 Cains. (C. 60-52) 

This invention relates generally to control systems for 
hydraulically-operated ram type elevators, and particu 
larly to a system for accomplishing two-speed leveling 
and stopping of the ram as it moves in the up direction. 

In conventional practice several methods are utilized 
for up-leveling a hydraulic elevator. The more common 
of these requires raising the elevator car somewhat above 
the floor level at which it is to be stopped and then 
lowering the car to the proper floor level by means of 
the downward motion control valves. This system was 
used primarily because pressure variations due to the 
various loads on the elevator car affect the control ac 
curacy much less in the downward movement of the car. 
The system of the present invention provides a two 

way up-leveling control arrangement, that is, the System 
accomplishes an accurate leveling of the elevator car 
while moving only in the up direction independently of 
the loading of the elevator car. The system incorporates 
various valves and hydraulic connections so as to start 
the elevator car from rest in the up direction with a 
gradually accelerated motion until full up speed is 
reached. As the car reaches a predetermined point below 
the desired floor level, the car is decelerated to a con 
stant, predetermined leveling speed and is then stopped 
at the floor level. The system maintains a constant level 
ing speed as the elevator car approaches its stop posi 
tion independently of the load on the elevator. 
The fundamental component in the system is a multi 

ple position flow restricting means which meters the flow 
of hydraulic fluid to the elevator ram. Conventional 
practice utilizes one or more bypass valves to divert a 
portion of the hydraulic fluid pump capacity from the 
elevator ram when the lower speed is desired. Since 
the flow rate through a given valve or restriction varies 
as the pressure drop across the valve, varying loads on 
the elevator cause variation in the system pressure and, 
therefore, cause the conventional bypass valves to admit 
a greater amount of fluid at increased loads and a lesser 
amount of fluid at decreased loads. The system of the 
present invention maintains a substantially constant pres 
sure drop across the flow restricting means which meters 
fluid to the ram and thus provides the elevator with a 
constant speed regardless of the load on the elevator. 
The system further includes means to start the elevator 
with gradual acceleration to full speed and to slow to 
levelling speed as required. The system further includes 
means to bypass back to the hydraulic fluid reservoir the 
full flow capacity of the pump so as to halt the elevator 
accurately at the desired floor level. 
The control system utilizes a positive displacement 

hydraulic fluid pump whose suction side is connected to 
a hydraulic fluid reservoir. The discharge side of the 
pump is connected through a spring-loaded check valve 
to the elevator ram. The multi-position flow restricting 
means is interposed in the hydraulic line between the 
pump and the check valve. A bypass valve is connected 
into a hydraulic line leading from the pump discharge 
side to the fluid reservoir. Initially when the pump 
is started the total flow is bypassed through the bypass 
valve to the reservoir. At an adjustably timed period 
thereafter the bypass valve closes, starting gradually ac 
celerated flow to the elevator ram and the car moves 
upward at a uniform speed. At a predetermined point 
below the desired floor level for the car the flow restrict 
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ing means is moved to a position in which the flow to 
the elevator ram is throttled and the car is slowed to 
leveling speed. As the flow restricting means throttles 
flow to the ram, the bypass valve opens sufficiently to 
maintain a predetermined pressure drop across the flow 
restricting means and this pressure drop is maintained 
substantially constant independently of the loading of the 
elevator car. The car is thus provided with a constant 
speed in the leveling zone. At the desired stopping point 
for the car the bypass valve is completely opened to by 
pass the full capacity of the pump to the reservoir, and 
the pump drive motor is simultaneously de-energized. 
Any coasting of the motor, pump and accompanying me 
chanical components is absorbed in pumping fluid to the 
reservoir and does not affect the accuracy of the eleva 
tor stop. 
The primary object of the present invention is, there 

fore, to provide a hydraulic control system for a ram 
type hydraulic elevator or other positioning means in 
which a multi-position flow restricting means is utilized 
to meter flow to the elevator ram. To provide the desired 
ram speed, the pressure drop across the flow restricting 
means, and consequently the speed of the elevator is 
maintained substantially constant independently of the 
loading of the elevator. 
A further object of the present invention is to provide 

a system of the type referred to which includes means to 
start the elevator with gradual acceleration to full speed, 
to slow the elevator to leveling speed, and to stop the 
elevator at a given point accurately and constantly, re 
gardless of car load or system pressure. 
A further object of the present invention is to provide 

a bypass valve adapted to be utilized in the elevator con 
trol system, the valve having a pressure responsive ac 
tuator for operation thereof, resilient means biasing the 
valve closure toward closed position, and pressure re 
sponsive means for removing the bias of the resilient 
means for the valve closure. 
A further object of the present invention is to provide 

a bypass valve of the type referred to having means re 
sponsive to abnormally high pressure at the bypass valve 
inlet for passing fluid even though the valve closure is in 
closed position. 
A further object of the present invention is to provide 

a multi-position flow restricting means operated by an 
electrically energized pilot valve and having adjustable 
means for timing the period between assumption of its 
minimum flow position and the energization of its pilot 
operator. 
The full nature of the invention will be understood from 

the accompanying drawing and the following description 
and claims: 

FIG. 1 is a schematic view of the hydraulic system 
of the present invention. 

FIG. 2 is a side sectional view of the bypass valve 
component of the system. 

FIG. 3 is a top plan view of the valve of FIG. 2. 
FIG. 4 is a side sectional view of a solenoid operated 

pilot valve forming a component of the system of FIG. 1. 
FIG. 5 is a side view of the multi-position flow restrict 

ing means or valve which is a part of the system of 
F.G. 1. 
FIG. 6 is a sectional view taken generally along the 

line 6-6 of FIG. 5. 
FIG. 7 is a schematic wiring diagram of the electrical 

connections for the system. 
Referring initially to FIG. 1 the system includes a con 

ventional, positive displacement pump 10 driven by an 
electric motor 11. The suction line 12 of the pump 
communicates through a filter 13 with a hydraulic fluid 
reservoir indicated generally at 14. A primary hydraulic 
line 16 joins the pump discharge line 17 with a con 
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ventional elevator-operating hydraulic ram indicated gen 
erally at 18. The line 16 has interposed therein a flow 
restricting means indicated generally at 19, and, down 
stream thereof a check valve 21. A hydraulic line 22 
connects the line 16 to the inlet passage 23 of a bypass 
valve generally indicated at 24. The outlet passage 26 
of the valve 24 communicates with the fluid reservoir by 
means of a line 27. 
A line 28 connects the line 22 to a chamber within the 

valve 24 to be subsequently described. A line 29 pro 
vides communication between this internal chamber and 
the inlet side of a pilot valve 31. The outlet side of the 
pilot valve 31 is connected by means of a line 32 to the 
fluid reservoir. A hydraulic line 33 provides communica 
tion between a further chamber within valve 24, to be sub 
sequently described, and a point in the primary line 16 
between the flow restricting means 19 and the check valve 
21. 
One or more return lines 36 provide communication 

between the primary line 16 and the fluid reservoir down 
stream of the check valve 21. Interposed in these re 
turn lines are control valves 37 which are utilized to con 
trol the downward movement of the elevator car. Con 
trol of the downward motion of the elevator car is not the 
subject of the present invention and the valves 37 are 
therefore not disclosed herein in detail. They may take 
the form of the valve disclosed and claimed in Russell 
Patent 2,926,882, issued March 1, 1960, and assigned 
to the assignee of the present invention. 

Referring to FIGS. 2 and 3, the construction of the by 
pass valve 24 will now be described in detail. The valve 
structure includes a valve body 38 having the inlet pas 
sage 23 and the outlet passage 26. As will be evident 
from FIG. 1, the inlet passage communicates with the 
line 22 and the outlet passage communicates with the line 
27 to the fluid reservoir. The passages are separated by a 
bridge 39 having an aperture therein bounded by a 
valve seat 41. The upper end of the body is threaded 
to receive a bonnet nut 42 which, by means of a clamp 
ring 43 and sealing ring 44, supports a cylindrical ele 
ment 46 on the valve body. Reciprocable within the 
lower end of the element 46 is a piston valve or closure 
member 47 whose lower end is conically shaped and 
cooperates with the valve seat 4. An O-ring 48 provides 
a seal between the member 47 and the adjacent sides of 
the element 46. The central bore within the element 
46 is enlarged at its upper end to provide a shoulder 49, 
the shoulder providing a downward limit for a piston 
51 reciprocable within the enlarged upper portion of 
the bore. A sealing ring 52 carried by the piston 51 en 
gages adjacent sides of the element 46. The piston 51 
thus divides the central bore in the element 46 into a two 
way ram pressure chamber 53 and a pump pressure cham 
ber 54. A central downwardly-extending portion 51a of 
the piston 51 retains a helical compression spring 56 
which at its upper end bears against the piston and at its 
lower end bears against the inset face 47a of the closure 
member 47. 
The upper end of the element 46 has a cap or closure 

57 which is rigidly secured in place by means of lock 
screws as indicated at 58. A sealing ring 59 seals off 
the upper end of the element 46. The cap 57 is pro 
vided with a vertical passage 61 which communicates 
with the chamber 54, the cap being threaded adjacent 
the upper end of the passage to accommodate the needle 
valve assembly 62. The needle valve assembly is of 
conventional type and includes a lock nut 63, and a 
needle 64 having a knurled head 66. The lower end of 
the needle cooperates with a reduced-diameter portion of 
the passage 61 to provide an adjustable restriction in the 
passage. The cap 57 is further provided with a threaded 
aperture which accommodates an adjustment screw 67 
which extends through the cap and into the chamber 54 
and O-ring 68 seals the entry of the screw and a lock 
nut 69 clamps the screw in adjusted position. 
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4. 
The central portion of the element 46 is provided with 

a radially-extending threaded aperture 71 which accom 
modates a fitting (not shown) for securing the line 33 
(FIG. 1) thereto. The aperture 71 thus provides for the 
introduction of ram pressure, that is, the pressure down 
stream of the flow restricting means 19, into the chamber 
53. The cap 57 is provided with a radially extending 
threaded aperture 72 which receives a fitting (not shown) 
coupling the line 28 (FIG. 1) to the passage 61. The 
aperture 72 thus introduces pump pressure into the upper 
portion of the passage 61. The fluid flow resulting from 
this pressure must pass the restriction provided by the 
needle 64 before entering the chamber 54. Any changes 
in pump pressure thus are reflected in the chamber 54, 
but only after a time delay which is proportional to the 
adjustment of the needle 64. As indicated in FIG. 3, the 
cap 57 is provided with a further radially extending aper 
ture 73 which communicates with a vertical passage 74 
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formed in the cap and terminating at the chamber 54. 
The aperture 73 accommodates the line 29 (FIG. 1), this 
hydraulic line extending to the inlet passage of the pilot 
valve 3 shown in detail in FIG. 4. 
A high pressure relief valve structure is provided in the 

closure member 47 and includes a piston 76 reciprocable 
within an axial aperture in the closure member. The 
closure member aperture is connected with the annular 
extending passages 77 communicating with the central 
aperture and a conically-shaped valve member 78 closes 
the central aperture against the passages 77. The valve 
member 78 accommodates a portion of the reduced up 
Wardly-extending end 76a of the piston 76 and its upper 
portion is four-sided to provide communication between 
the upper portion of the central aperture through the ele 
ment 47 and the inclined passages 77 when the piston 
moves the member 78 upwardly. A threaded adjusting 
member 79 seats a compression spring 81 whose lower 
end bears against the member 78 and urges it downwardly 
into closed position. An axial passage 82 in the member 
79 provides communication to the chamber 53. Adjust 
ment of the position of the member 79 with relation to 
the member 47 thus varies the force exerted by the spring 
81 and adjusts the pressure in the inlet passage 23 re 
quired to move the piston 76 sufficiently to unseat the 
member 78. Unseating of the member 78 relieves the 
pressure in the chamber 53 and permits the now unbal 
anced pressure in the inlet passage 23 to move the mem 
ber 47 upwardly to unload the pump. 

Referring now to FIG. 4, the pilot valve 31 will be 
described in detail. The pilot valve 31 is of conventional 
type and includes an electrically energized coil 83 ac 
commodated within a housing 84. The coil axially ac 
commodates a magnetic plunger 86 which is urged up 
Wardly by a spring 87. The plunger carries a valve closure 
member 88 whose lower end cooperates with the frusto 
conically shaped valve seat 89. The seat 89 is formed 
in a fitting 90 threaded into an element 91 which is aper 
tured to provide the outlet passage 92 for the valve. The 
element 91 is threaded into a valve body element 93 which 
is apertured to provide the inlet passage 94 for the valve 
31, this passage communicating with the hydraulic line 
29. The pilot valve 31 is of the normally open type and 
when the coil 83 is de-energized fluid may flow freely 
between the inlet passage 94 and the outlet passage 92. 
When the valve is energized, the plunger 86 and closure 
member 88 are moved outwardly so that the closure mem 
ber shuts off the flow of fluid through the valve. The 
outlet passage 92 of the pilot valve communicates with 
the hydraulic line 32 (FIG. 1) to the fluid reservoir. 
The flow restricting means or metering valve 19 will 

now be described with reference to FIGS. 5 and 6. The 
valve includes a body portion 101 having an inlet cham 
ber 102 and an outlet chamber 163. The inlet chamber 
and outlet chamber are separated by a bridge 104 which 
is apertured to provide a valve seat 106. Cooperating 
with the valve seat is a valve closure 107 having a thread 
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ed portion received within a sleeve 109. The upper end 
of the sleeve accommodates an element i0 having an 
annular flange 113 which serves to clamp the piston 12 
to the stem formed by the sleeve 109 and the element 1i0. 
The piston is slidably received within the central bore of 
the upper tubular portion 113 of the valve body 10, a 
seal being maintained between the piston and the bore 
by means of an O-ring 114. The element ii) is further 
provided with an annular flange 116 which supports one 
end of a compression spring 17, the upper end of the 
spring 117 engaging the base of a central, depressed por 
tion of a bonnet or cap 8. The cap is threadedly re 
ceived upon the upper end of the valve body portion 113, 
an O-ring maintaining a seal therebetween. A set Screw 
121, threaded through an aperture in the valve body and 
engaging the lower margin of the cap 158, determines 
the depth to which the valve body portion a 3 may enter 
the cap 118. 
A central passage 122 extends through the element 110 

and an aligned passage 123 extends through the valve 
closure 107. Sidewardly extending passages 124 in the 
valve closure communicate with the passage 123. The 
lowermost position of the valve closure is determined by 
a stem or abutment 126 which is threaded through and 
extends exteriorly of a plug 27. The plug is received 
within a threaded aperture 28 at the base of the valve 
body 101. An O-ring 30 provides a seal between the 
stem and the plug. A lock nut 3 threaded on the ex 
tending portion of the stem locks the stem in adjusted 
position. The stem is provided with a central passage 
129 which communicates with a sidewardly extending 
passage 32. As may be seen in FIG. 6, when the closure 
member 107 is in engagement with the stem 26, the pas 
Sage 23 is aligned with the passage 129. 
Communication between the chamber 133, located 

above the piston f2, and the passage 122 is prevented 
by a closure member 134 which engages the beveled upper 
end of the element it. The closure member has a 
conventional, lost-motion connection with a magnetically 
permeable plunger 136 which is reciprocable within a 
non-permeable sleeve 137, the plunger being urged to its 
lowermost position within the sleeve by means of a 
compression spring 38. Mounted on the cap 8 and 
enclosing the sleeve 137 is a solenoid coil 139. A con 
ventional cap 4 and housing body 42 enclose the sole 
noid. The arrangement of the solenoid coil and the 
closure member 134 is such that when the coil is de 
energized, as shown in FIG. 6, the closure member blocks 
the upper end of the passage 122. When the coil 139 
is energized, the closure member 134 is lifted from the 
upper end of the passage 22 and communication is 
established with the chamber 133. 

Extending through one side of the valve body 101 is a 
passage 143 whose upper end communicates with the 
chamber 33 and whose lower end is beveled to provide 
a throttling aperture 44 communicating with the valve 
inlet chamber 162. Cooperating with the throttling 
aperure is a conventional needle valve assembly 146 which 
includes an adjustable, positionable stem 147. The stem 
cooperates with the throttling aperture to obstruct flow 
from the chamber 102, through the passage 43, and into 
the chamber 133. On the opposite side of the valve 
housing there is provided a similar passage 48 whose 
upper end communicates with the chamber 33 and 
whose lower end is closed by the tapered end of an ad 
justable stem 49, forming a part of a conventional 
needle valve assembly 151. 
As will be evident from FIG. 6, with the inlet chamber 

i62 accommodating hydraulic fluid under pressure and 
with the passage 22 blocked by the closure member 34, 
the structure in the chamber 33 will be at the same 
pressure as the structure in the chamber 502, that is, the 
pressure on opposite sides of the piston 12 will be equal. 
Under these conditions, the spring 117 will hold the 
closure member 197 against the stem 126, that is, in its 
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6 
lowermost position, as shown in FIG. 6. Upon energiza 
tion of the solenoid coil 39, the closure member 134 
will be moved upwardly to open the pasage 22, relieving 
the pressure in the chamber 133 above the piston. The 
piston will thereupon be moved upwardly until it engages 
the inner, end face of the cap 118, thereby moving the 
closure member 07 into its uppermost position. Upon 
subsequent de-energization of the coil 139, the closure 
member 34 will close the passage 122 whereupon the 
pressure in the chamber 33, above the piston will rise 
to the pressure of the inlet chamber 102, permitting the 
spring 7 to return the closure member 107 to its 
lowermost position. The time interval between closure 
of the passage 122 by the member 34 and the engage 
ment of the closure member 107 with the stem 126 is 
deterinined by the position of the stem 47 with relation 
to the throttling aperture 144 of the passage 143. Ad 
jusing the stem 47 inwardly increases the time interval 
and adjusting it outwardly away from the aperture 144 
decreases the time interval. 
The stem 49 provides a manual means for establish 

ing communication between the chamber 133 above the 
piston and the outlet chamber 103 and is intended for 
emergency use only, that is, under conditions wherein, 
for example, the solenoid coil 139 is disabled or its circuit 
broken so that it cannot be energized. 
The electrical interconnection between the system com 

ponents will now be described with reference to FIG. 7. 
One side of the electrical source of power is connected 
by means of the input line i52 to one side of a normally 
open push button switch 53 physically located in the 
elevator car. The other side of the switch 53 is con 
nected by means of a wire 54 to one side of a normally 
closed, up-stop switch 155. The switch 55 is cammed 
into open position as the elevator car reaches the proper 
stop level during its upward travel. The other side of 
the Switch 255 is connected by means of a wire 156 to 
the pump motor E, the motor being further connected 
by means of a wire 57 to an input line 158. A wire 159 
connects one side of the pilot valve coil 83 to the wire 
i56, the other side of the coil 83 being connected by means 
of a wire 61 to the input line A58. The wire 154 is con 
nected by means of a wire 162 to one side of a normally 
closed up-level switch 163. 
The Switch 63 is cammed to open position as the 

elevator car reaches the leveling zone in its upward travel 
and prior to the opening of switch 155. The other side 
of the switch 63 is connected by means of a wire 64 
to one side of the solenoid coil 39 incorporated in the 
fiow restricting valve i9. The other side of the coil 
39 is connected by means of a wire 166 to the input line 
158. The wire 52 is connected by means of a wire 167 to 
one side of a normally open, push button, down switch 
168 which is physically located in the elevator car. The 
other side of the switch 168 is connected by means of a 
wire 69 to one side of a normally closed, down-stop 
Switch 17. The switch 17 is cammed to open position 
as the elevator car reaches the desired stop level in its 
downward motion. The other side of the switch 171 
is connected by means of a wire 72 to one side of one 
of the operating coils for the control valves 37. The wire 
169 is connected by means of a wire 173 to one side of a 
normally closed, down-level switch 174. The switch 174 
is cammed to open position as the elevator car reaches 
the leveling Zone in its downward travel and prior to the 
opening of the switch 71. The other side of the switch 
174 is connected by means of a wire 76 to the solenoid 
operating coil of another of the control valves 37. All of 
the control valves 37 are connected to the input line 158 
by appropriate wiring. 
AS previously mentioned, since the downward leveling 

of the elevator car or ram is not a part of the present 
invention, the function of the switches 168, 74 and 171 
and the functioning of the control valves 37 is not de 
Scribed in detail herein. It will be understood that FIG. 7 
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is a schematic illustration only, and the various control 
components might be placed in a low voltage circuit and 
the pump might be provided with three phase power and 
controlled through an appropriate relay arrangement. 
Further, it will be understood that the normally open 
push button switch 153 is provided with suitable hold-in 
contacts so that the switch push button need be only 
momentarily actuated to maintain its contacts in closed 
condition, opening of the up-stop switch 55 serving to 
return the contacts of the switch 153 to open position. 

Operation 
The operation and adjustment of the system, with pri 

mary reference to FIGS. 1 and 7, will now be described. 
With the electrical circuit in a quiescent state as indicated 
in FIG. 7, all of the solenoid operating coils and the 
pump motor will be deemergized, the energizing circuit 
being broken at the switch 153. Since the pilot valve 
operator coil 83 is deenergized this valve will be open 
and the pressure above the piston 51 of the bypass valve 
24 will be relieved. The piston valve 47 will therefore 
be in its upper position, that is, displaced away from 
the valve seat 41. Manual closure of the push button up 
switch 153 energizes the pilot valve coil 83 and also 
energizes a coil 39 which is incorporated in the flow 
restricting valve 9 together with the motor pump all. 
The pump pressure is thereupon developed by the pump. 
However, the full flow capacity of the pump is initially 
bypassed through the open valve 24 to the fluid reservoir 
14. Energization of solenoid coil 83 closes pilot valve 
31 and this closure causes the pressure in the chamber 54, 
acting upon the piston 5 in the valve 24, to build up. The 
rate of build-up of pressure in the chamber 54 is deter 
mined by the rate of admission of fluid through the line 
28 into the chamber 54. This rate of fluid admission is : 
dependent upon the adjustment of the needle 66 forming 
a part of the needle valve assembly 62 (FIG. 2). The 
timed increase of pressure in the chamber will cause the 
piston valve 47 to move downwardly and approach its 
seat 41. As the piston valve 47 approaches its seat, hy 
draulic fluid flow is diverted to the main line 6 and, since 
the solenoid coil 139 of the flow restricting valve 9 is 
energized, the piston 112 of the valve 19 will be moved 
to its uppermost position, removing the valve closure 107 
away from its seat 596. Hydraulic fluid is thereupon ad 
mitted through valve 9 from the inlet chamber 1692 to 
outlet chamber 93 to the check valve 2 and to the ram 
18, starting the upward movement of the ram. It will be 
noted that the elevator car does not attain full velocity 
until the bypass cycle of the valve 24 is completed and 
the rate of acceleration of the car from immobility to 
full upward velocity is determined by the adjustment of 
the needle valve 62. It should be noted that the valve 
19 meters the flow directly to the ram. 18. The position 
of the cap 18 of the valve 9 is adjusted with relation to 
the valve body portion 13 so as to fix the upper position 
of the valve closure 107 at a point where the valve 19 
will pass 100% of the pump capacity at an inlet to out 
let pressure differential or pressure drop of the order of 
40 to 50 p.s.i.g., this pressure differential being necessary 
to insure proper valve response. 
As the elevator car travels upwardly it will eventually 

enter the up-leveling zone determined by the opening of 
the up-level switch 163. The opening of switch 63 de 
energizes the solenoid coil 139 of the valve 29, permit 
ting the closure member 134 to move to its position of 
FIG. 6, closing the passage 122. This causes the pres 
sure in the chamber 133 above the piston 12 in the valve 
19 to build up. Increase in pressure in the chamber 133, 
that is, the equalization of the pressure on opposite sides 
of the piston 112 causes the member 67 to move toward 
its extreme lower position of FIG. 6. This downward 
motion of the valve member 97 decreases the flow of 
fluid to the elevator ram and slows the car to a leveling 
speed whose ultimate magnitude is determined by the 
adjusted position of the stem 126 which fixes the lower 
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8 
most position of the member 167. The rate of decelera 
tion from full up velocity to leveling Zone velocity of 
the car is determined by the adjustment of the needle 
147 with relation to the aperture 44 in the passage 143. 
This will be evident from FIG. 6, wherein it will be noted 
that the rate of pressure build-up in the chamber 133, 
above the piston 112, upon closure of the passage 122 is 
determined by the degree of obstruction of the passage 
43. 
As the valve member 107 of the valve 19 approaches 

its owermost position, as described above, the pressure 
in the line 22 (FIG. 1) communicating with the valve 24 
begins to rise, that is, the pressure differential across the 
valve 19 tends to rise. Since the piston valve closure 
47 in the bypass valve 24 is held in closed position by 
ram pressure (introduced into the chamber 53 by means 
of the line 33 and the aperture 71) plus the force exerted 
by the spring 56, as the pressure in the line 22 rises the 
piston valve member 47 will be lifted off its seat so as to 
bypass through the line 27 to the fluid reservoir suffi 
cient fluid to maintain the pressure drop across the valve 
19 at substantially the same value as the pressure drop 
thereacross prior to movement of the member 107 in 
the valve 9 to its lowermost position. It should be noted 
that during the upward motion of the piston valve mem 
ber 47 the piston 5F remains in its position of FIG. 2 
and the relative motion of the valve member 47 with re 
spect to the piston 5 is accommodated by flexure of 
the spring 56. Because of the reduced flow to the ram, 
the elevator car proceeds through the leveling Zone at a 
reduced speed. As the car reaches the desired stop-level, 
the switch 155 is cammed open, breaking the circuit to 
the pump motor and to the pilot valve operating coil 83. 
The consequent opening of the pilot valve 3 relieves 
the pressure in the chamber 54 above the piston 51 in 
the bypass valve 24, thereby permitting the piston valve 
member 47 to move to its furthermost open position. 
This opening of the bypass through the valve 24 to the 
fluid reservoir simultaneously with shutting down the 
pump motor permits any coasting of the pump and asso 
ciated mechanical parts to merely pump fluid to the reser 
voir rather than increasing the flow in the line 6. 
As previously mentioned, the needle valve 62 in the 

bypass valve 24 determines the magnitude of the accelera 
tion of the elevator car from immobility to full-up ve 
locity. The adjusting screw or stem 67 determines the 
pilot pressure or minimum pressure. It is preferably ad 
justed so that it establishes a maximum open position 
for the bypass valve 24 such that with the elevator car 
empty and with the pump operating, the elevator car 
will remain immobile. In the event of an abnormal rise 
in pressure at the pump discharge line, the piston 76 will 
be moved upwardly to relieve the pressure in the cham 
ber 53 and thereby permit the unbalanced pressure in the 
inlet chamber 23 of the valve 24 to move the member 
47 upwardly to unload the pump. It will be noted that 
the system of the present invention provides a two-position 
orifice or flow restriction which meters hydraulic fluid 
flow directly to the ram. The change in flow of the 
fluid to the ram and the resulting increase in pressure up 
stream of the flow restricting or metering valve 9 is 
compensated by the bypass valve 24 in such fashion as 
to maintain the pressure drop across the valve 19 at sub 
Stantially the same value independently of whether the 
valve 9 is in its minimum flow or maximum flow posi 
tion. The arrangement is such that the fluid flow to the 
ram is varied directly to provide variations in car speed. 
Since the pilot valve 31 is open when de-energized, im 
mediately upon the loss of electrical power to the pilot 
valve, whether from power failure or from switch actua 
tion, the pilot valve will be opened to permit the bypass 
valve 24 to relieve the pump. It will be understood that 
as to the functioning of the system the various compo 
nents such as the pilot valve 31, bypass valve 24 and 
flow metering valve 19, might be separated into separate 
components or might all be collected in a single composite 
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housing. The scope of the present invention is intended 
to include any such obvious variations. 

While the invention has been disclosed and described 
in some detail in the drawings and foregoing description, 
they are to be considered as illustrative and not restrictive 
in character, as modifications may readily suggest them 
selves to persons skilled in this art and within the broad 
scope of the invention, reference being had to the ap 
pended claims. 
The invention claimed is: 
1. A hydraulic control system for positioning the mov 

able element of a fluid motor to operate a ram-type hy 
draulic elevator or the like comprising a source of hy 
draulic fluid 14 and a positive displacement pump 16 
having its suction side communicating with said source, 
a primary hydraulic line 16 providing communication be 
tween the discharge side of said pump and said fluid mo 
tor 18, flow restricting means 9 interposed in said pri 
mary line for metering fluid flow to said fluid motor, 
said flow restricting means including a throttling mem 
ber 107 movable between a first position providing maxi 
mum fluid flow and a second position providing mini 
mum fluid flow, electrically energizable means 139 oper 
able so as to permit movement of said member to maxi 
mum flow position when energized and to minimum flow 
position when deenergized, a by-pass valve 24 having 
its inlet side in communication with said primary line 
at a point upstream from said flow restricting means and 
having its outlet side communicating with said fluid 
source, said by-pass valve including a closure member 
47 movable to control fluid flow between the inlet and 
outlet sides of said valve, said by-pass valve further 
including means providing a first chamber 54 and a sec 
ond chamber 53 separated by a first movable wall 51, a 
second movable wall 47a for said second chamber, said 
closure member being rigidly connected to and movable 
with said second movable wall, resilient means 56 ex 
tending between said first and second movable walls for 
exerting a biasing force tending to move said closure 
member to shut off flow between the inlet and outlet 
sides of said by-pass valve, means 33 providing fluid 
communication between said second chamber and the 
downstream side of said flow restricting means, means 
28 providing fluid communication between said first 
chamber and the upstream side of said flow restrict 
ing means, and electrically energizable valve means 31 
for relieving said first chamber, said last mentioned 
means comprising a normally open valve providing fluid 
communication between said first chamber and said 
fluid source, whereby with said electrically energizable 
valve means deenergized, the system is in a quiescent 
state with said by-pass valve returning substantially all 
of the capacity of said pump back to said source, sub 
sequent energization of said electrically energizable valve 
means and said electrically energizable means causing 
said by-pass valve closure member to move to reduce 
fluid flow through said by-pass valve thus providing fluid 
flow to said fluid motor as determined by a predeter 
mined pressure drop across said flow restricting means 
in maximum flow position, Subsequent deemergization of 
said electrically energizable means moving said throttling 
member to said minimum flow position, the consequent 
rise in pressure upstream of said flow restricting means 
causing said by-pass valve closure member to move to 
ward open position to thereby substantially maintain said 
predetermined pressure drop across said flow restricting 
means with reduced fluid flow to said fluid motor. 

2. A hydraulic control system as claimed in claim 1 
having means for adjustably restricting fluid flow through 
said means providing fluid communication between said 
first chamber and the upstream side of said flow re 
stricting means whereby adjustment can be accomplished 
of the rate at which fluid flow through said by-pass valve 
is reduced upon energization of said electrically energiz 
able valve means and said electrically energizable means. 
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3. A hydraulic control system for positioning the mov 

able element of a fluid motor to operate a ram-type hy 
draulic elevator or the like comprising a source of hy 
draulic fluid and a positive displacement pump having its 
suction side communicating with said source, a primary 
hydraulic line providing communication between the dis 
charge side of said pump and said fluid motor, flow re 
stricting means interposed in said primary line for meter 
ing fluid flow to said fluid motor, said flow restricting 
means including a throttling member movable between 
a first position providing maximum fluid flow and a sec 
ond position providing minimum fluid flow, electrically 
energizable means operable so as to permit movement of 
said member to maximum flow position when energized 
and to minimum flow position when deenergized, a by 
pass waive having its inlet side in communication with 
said primary line at a point upstream from said flow 
restricting means and having its outlet side communicat 
ing with said fluid source, said by-pass valve including 
a closure member movable to control fluid flow between 
the inlet and outlet sides of said valve, said by-pass valve 
further including pressure responsive means for moving 
said closure member, means providing fluid communica 
tion between said pressure responsive means and both 
the upstream and downstream side of said flow restricting 
means, and electrically energizable valve means for re 
lieving said pressure responsive means, said last men 
tioned means comprising a normally open valve provid 
ing fluid communication between said pressure respon 
sive means and said fluid source, whereby with said elec 
trically energizable valve means deenergized the system 
is in a quiescent state with said by-pass valve returning 
substantially all of the capacity of said pump back to 
said source, subsequent energization of said electrically 
energizable valve means and said electrically energizable 
means causing said by-pass valve closure member to move 
to reduce fluid flow through said by-pass valve thus pro 
viding fluid flow to said fluid motor as determined by 
a predetermined pressure drop across said flow restrict 
ing means in maximum flow position, subsequent deen 
ergization of said electrically energizable means moving 
said throttling member to said minimum flow position, 
the consequent rise in pressure upstream of said flow 
restricting means causing said by-pass valve closure mem 
ber to move toward open position to thereby substantially 
maintain said predetermined pressure drop across said 
flow restricting means with reduced fluid flow to said 
fluid motor. 

4. A system for controlling the flow of hydraulic fluid 
to a hydraulically positioned device subjected to loads of 
various magnitude, comprising a source of hydraulic fluid 
and a positive displacement pump having its suction side 
communicating with said source, a hydraulic line provid 
ing communication between the discharge side of said 
pump and said positioned device, two-position flow re 
stricting means having a flow controlling member movable 
between maximum flow and minimum flow positions in 
terposed in said line, said flow restricting means having a 
predetermined pressure drop thereacross when in its maxi 
mum flow position, said flow controlling member being 
movable to its said minimum flow position in response to 
application of the pressure in said line thereto, first tim 
ing means for timing the application of line pressure to 
said flow control member, and means including a by-pass 
line for by-passing a portion of the capacity of said pump 
back to said fluid source when said flow controlling mem 
ber is in said minimum flow position to thereby substan 
tially maintain said predetermined pressure drop across 
said flow restricting means whereby the fluid flow to said 
positioned device is independent of the loading thereof, 
said last mentioned means further including a pressure 
responsive valve member responsive to pressure in said 
line and movable in response to such pressure to obstruct 
flow through said by-pass line, and second timing means 
for timing the application of line pressure to said pres 
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sure responsive member, whereby the acceleration of said 
hydraulically positioned device may be varied by said 
second timing means and the deacceleration thereof may 
be varied by said first timing means. 

5. A system for controlling the flow of hydraulic fluid 
to a hydraulically positioned device subjected to loads of 
various magnitude, comprising a source of hydraulic fluid 
and a pump having its suction side communicating with 
said source, a hydraulic line providing communication 
between the discharge side of said pump and said posi 
tioned device, two-position flow restricting means having 
a flow control member movable between maximum flow 
and minimum flow positions interposed in said line, said 
flow restricting means having a predetermined pressure 
drop thereacross when said flow controlling member is in 
its maximum flow position, said flow controlling member 
being movable to its said minimum position in response 
to application of the pressure in said line thereto, first ad 
justable means for timing the application of line pressure 
to said flow control member, and means for bypassing a 
portion of the capacity of said pump back to said fluid 
source when said flow controlling member is in said mini 
mum flow position to thereby substantially maintain said 
predetermined pressure drop across said flow restricting 
means whereby the flow to said positioned device is inde 
pendent of the loading thereof, said last mentioned means 
further including a pressure responsive valve member re 
sponsive to pressure in said line and movable in response 
to such pressure to obstruct flow through said by-pass 
line, and second adjustable means for timing the applica 
tion of line pressure to said pressure responsive valve 
member, whereby the acceleration of said hydraulically 
positioned device may be varied by said second adjustable 
means and the deacceleration thereof may be varied by 
said first adjustable means. 

6. A hydraulic control system for positioning the mov 
able element of a fluid motor to operate a ram-type hy 
draulic elevator or the like comprising pressure means 
supplying hydraulic fluid under pressure, a primary hy 
draulic line providing communication between said pres 
sure means and said fluid motor, flow restricting means 
interposed in said primary line for metering fluid flow to 
said fluid motor, said flow restricting means including a 
throttling member movable between a first position pro 
viding maximum fluid flow and a second position provid 
ing minimum fluid flow, electrically energizable means 
operable to move said member to maximum flow position 
when energized and to minimum flow position when de 
energized, a by-pass valve having its inlet side in com 
munication with said primary line at a point upstream 
from said flow restricting means and having its outlet side 
communicating with said pressure means, said bypass 
valve including a closure member movable to control fluid 
flow between the inlet and outlet sides of said valve, said 
by-pass valve further including means providing a first 
chamber and a second chamber separated by a first mov 
able wall, a second movable wall for said second cham 
ber, said closure member being rigidly connected to and 
movable with said second movable wall, resilient means 
extending between said first and second movable walls for 
exerting a biasing force tending to move said closure 
member to shut off flow between the inlet and outlet sides 
of said by-pass valve, means providing fluid communica 
tion between said second chamber and the downstream 
side of said flow restricting means, means providing fluid 
communication between said first chamber and the up 
stream side of said flow restricting means, and electrically 
energizable valve means for relieving said first chamber, 
said last mentioned means comprising a normally open 
valve providing fluid communication between said first 
chamber and said fluid source, whereby with said electri 
cally energizable valve means deenergized the system is in 
a quiescent state with said by-pass valve dumping Substan 
tially all of the fluid flow from said pressure means, subse 
quent energization of said electrically energizable valve 
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means and said electrically energizable means causing said 
by-pass valve closure member to move to reduce fluid flow 
through said by-pass valve thus providing fluid flow to 
said fluid motor as determined by a predetermined pres 
Sure drop across said flow restricting means in maximum 
flow position, subsequent deemergization of said electri 
cally energizable means moving said throttling member 
to said minimum flow position, the consequent rise in pres 
Sure upstream of said flow restricting means causing said 
by-pass valve closure member to move toward open posi 
tion to thereby substantially maintain said predetermined 
pressure drop across said flow restricting means with re 
duced fluid flow to said fluid motor. 

7. A hydraulic control system as claimed in claim 2 
having means for adjustably restricting fluid flow through 
said means providing fluid communication between said 
first chamber and the upstream side of said flow restrict 
ing means whereby adjustment can be accomplished of 
the rate at which fluid flow through said by-pass valve 
is reduced upon energization of said electrically energiza 
ble valve means and said electrically energizable means. 

8. A hydraulic control system for positioning the mov 
able element of a fluid motor to operate a ram-type ele 
vator or the like comprising a source of hydraulic fluid 
and pumping means having its suction side communicat 
ing with said source, a primary hydraulic line providing 
communication between the discharge side of said pump 
ing means and said fluid motor, flow restricting means 
interposed in said primary line for metering fluid flow 
to said fluid motor, said flow restricting means including 
a throttling member movable between a first position 
providing fluid flow of a predetermined magnitude and 
a second position providing fluid flow of a lesser magni 
tude, actuating means operable to move said member to 
said first position when energized and to said second po 
sition when deemergized, a by-pass valve having its inlet 
side in communication with said primary line at a point 
upstream from said flow restricting means and having its 
outlet side communicating with said fluid source, said by 
pass valve including a closure member movable to con 
trol fluid flow between the inlet and outlet sides of said 
valve, said by-pass valve further including pressure re 
sponsive means for moving said closure member, means 
providing fluid communication between said pressure re 
sponsive means and both the upstream and downstream 
side of said flow restricting means, and valve means for 
relieving said pressure responsive means by providing 
fluid communication between said pressure responsive 
means and said fluid source, whereby with said valve 
means passing fluid the system is in a quiescent state 
with said by-pass valve returning substantially all of the 
capacity of said pumping means back to said source, 
subsequent blocking of fluid flow by said valve means 
and operation of said actuating means causing said by 
pass Valve closure member to move to reduce fluid flow 
through said by-pass valve thus providing fluid flow to 
said fluid motor as determined by a predetermined pres 
Sure drop across said flow restricting means in said first 
position, further operation of said actuating means mov 
ing said throttling member to said second flow position, 
the consequent rise in pressure upstream of said flow re 
stricting means causing said by-pass valve closure mem 
ber to move toward open position to thereby substan 
tially maintain said predetermined pressure drop across 
said flow restricting means with reduced fluid flow to said 
fluid motor. 

9. A system for controlling the flow of hydraulic fluid 
to a hydraulically positioned device subjected to loads 
of various magnitude, comprising a source of hydraulic 
fluid and pumping means having its suction side communi 
cating with said source, a hydraulic line providing com 
munication between the discharge side of said pumping 
means and said positioned device, a multi-position flow 
restricting means interposed in said line and having a 
flow control member movable between a first position 
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permitting flow of a predetermined magnitude and at 
least one further position permitting flow of a lesser 
magnitude, said flow restricting means having a prede 
termined pressure drop thereacross when said flow con 
trol member is in its first position, said flow controlling 
member being movable to its said further position in 
response to application of the pressure in said line thereto, 
first adjustable means for timing the application of line 
pressure to said flow control member, and means for by 
passing a portion of the capacity of said pump back to 
said fluid source when said flow controlling member is in 
its said further position to thereby substantially maintain 
said predetermined pressure drop across said flow re 
stricting means whereby the fluid flow to said positioned 
device is independent of the loading thereof, said last 
mentioned means further including a pressure responsive 
valve member responsive to pressure in said line and 
movable in response to such pressure to obstruct flow 
through said by-pass line, and second adjustable means 
for timing the application of line pressure to said pres 
sure responsive valve member, whereby the acceleration 
of said hydraulically positioned device may be varied by 
said second adjustable means and the deacceleration 
thereof may be varied by said first adjustable means. 

10. A hydraulic control system for positioning the mov 
able element of a fluid motor to operate a ram-type 
hydraulic elevator or the like comprising a source of 
hydraulic fluid and a positive displacement pump having 
its suction side communicating with said source, a pri 
mary hydraulic line providing communication between 
the discharge side of said pump and said fluid motor, 
flow restricting means interposed in said primary line 
for metering fluid flow to said fluid motor, said flow 
restricting means including a throttling member movable 
between a first position providing maximum fluid flow 
and a second position providing minimum fluid flow, elec 
trically energizable means operable so as to permit move 
ment of said member to maximum flow position when 
said electrically energizable means is actuated in one sense 
and to minimum flow position when actuated in the 
opposite sense, a by-pass valve having its inlet side in 
communication with said primary line at a point up 
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stream from said flow restricting means and having its 
outlet side communicating with said fluid source, said 
by-pass valve including a closure member movable to 
control fluid flow between the inlet and outlet sides of 
said valve, said by-pass valve further including pressure 
responsive means for moving said closure member, means 
providing fluid communication between said pressure re 
sponsive means and both the upstream and downstream 
side of said flow restricting means, and electrically en 
ergizable valve means for relieving said pressure respon 
sive means, said last mentioned means comprising a valve 
providing fluid communication between said pressure re 
sponsive means and said fluid source, whereby with said 
electrically energizable valve means actuated in one sense 
the system is in a quiescent state with said by-pass valve 
returning substantially all of the capacity of said pump 
back to said source, subsequent actuation of said elec 
trically energizable valve means in the opposite sense and 
said electrically energizable means in its said one sense 
causing said by-pass valve closure member to move to 
reduce fluid flow through said by-pass valve thus providing 
fluid flow to said fluid motor as determined by a predeter 
mined pressure drop across said flow restricting means in 
maximum flow position, subsequent actuation of said elec 
trically energizable means in its said opposite sense mov 
ing said throttling member to said minimum flow posi 
tion, the consequent rise in pressure upstream of said 
flow restricting means causing said by-pass valve closure 
member to move toward open position to thereby sub 
stantially maintain said predetermined pressure drop 
across said flow restricting means with reduced fluid flow 
to said fluid motor. 
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