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SAFETY SYSTEM FOR HYDRAULIC ELEVATORS 
The invention relates to a safety system for hydraulic eleva 

tor installations, and, more particularly, to novel and im 
proved selectively operable braking means responsive to ?uid 
pressure conditions in the system and to the downward speed 
of movement of the elevator cab. 

In practice, hydraulic elevator systems have traditionally 
not used safety devices since they normally are not subject to 
emergency failure situations in the same degree as the usually 
higher rise traction elevators. However, from time to time 
work has been done on developing safety devices and systems 
that could be used in hydraulic elevator installations. For ex 
ample, in the applicant's earlier U.S. Pat. No. 2,785,660, a 
safety valve is provided to stop the elevator descent upon pres 
sure failure in the line between the jack and the lowering 
valve. 

In other earlier patents, there have been suggestions of aux 
iliary valve means for controlling application of motor ?uid to 
the brake device independently of the main control valve ap 
paratus. Normally ineffective gripping jaw devices adapted to 
grip the plunger have been suggested, wherein the jaws are 
kept apart by a wedge that is removed by a mechanical trip 
linkage either manually or automatically actuated to enable 
the jaws to grip the plunger under emergency conditions. 

In many hydraulic elevator installations, the jack cylinder is 
buried in the ground and is consequently subject to corrosive 
attack resulting in a sudden loss of fluid pressure in the 
cylinder, thereby permitting the elevator cab to descend out of 
control and at a hazardous speed. As a matter of practical 
safety, it is important that a device be provided which func 
tions independently of the usual control and power apparatus 
which can seize and hold the plunger ?rmly enough to bring 
the elevator to a stop in a safe distance without excessive 
decelerating force, even when hydraulic pressure is complete 
ly lost. 

In accordance with the invention, there is provided a novel 
and improved safety system for hydraulic elevator installations 
which normally include a source of hydraulic ?uid, an hydrau 
lic pump, control equipment comprising ?ow control valves, 
and a ?uid pressure responsive jack having a vertically mova 
ble plunger reciprocating in and out of a cylinder under the in 
?uence of ?uid pressure conditions within the cylinder. The 
safety system includes a selectively operable braking means 
adapted in a ?rst condition to engage the plunger to stop 
movement thereof during the existence of abnon'nal operating 
conditions, and to pennit free movement of the plunger when 
in a second condition. Pressure responsive actuating means 
maintain the braking means in the second condition during 
normal operation of the elevator installation and enable the 
braking means to assume the ?rst condition in response to a 
drop in pressure below a predetermined value. 
The pressure responsive actuating means and the cylinder 

are interconnected by ?uid conduit means so that the pressure 
responsive means is exposed to the ?uid pressure existing in 
the cylinder. Pilot valve means are positioned in the ?uid con 
duit intermediate the cylinder and the pressure responsive 
means. The pilot valve means is operated by a speed respon 
sive means when downward movement of the elevator cab and 
plunger exceeds a predetermined value to relieve pressure on 
the pressure responsive actuating means so that the braking 
means assumes its ?rst condition. 

For a more complete understanding of the invention, 
reference may be had to the following detailed description 
taken in conjunction with the accompanying ?gures of the 
drawing, in which: 

FIG, 1 is a schematic representation of a conventional 
hydraulic elevator installation incorporating an exemplary 
embodiment of a safety system, in accordance with the inven 
tion; 

FIGv 2 is a partially broken-away cross-sectional view, taken 
along the lines 2-2 in H0. 1 and looking in the direction of 
the arrows, of the braking means and pressure responsive ac 
tuating means of the safety system; 
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FIG. 3 is a partial sectional view of a speed responsive 

means and pilot valve of the exemplary embodiment of the 
safety system; and 

FIG. 4 is a sectional view of an exemplary form of restric 
tion means for use in the safety system, in accordance with the 
invention. 

ln FIG. 1, a conventional elevator cab I0 is mounted for 
vertical movement in a hoistway (not shown) on a plunger ll 
and a cylinder 12 of a conventional hydraulic elevator jack. 
An hydraulic power unit 14, which may take any suitable con» 
ventional form including appropriate control valves, a pump 
and a source of hydraulic ?uid. is hydraulically coupled to the 
cylinder 12 to control the movement of the plunger I] and the 
elevator cab 12 in response to the operation of any form of 
conventional control circuitry (not shown). 
A selectively operable braking means 15 surrounds the 

plunger 11 at a point just above the top of the cylinder 12 and 
is ?xedly supported thereon in any suitable manner. The brak 
ing means 15 may take any suitable conventional form, but 
preferably may comprise a circular metal brake band 20 sur 
rounding the plunger ll with minimum clearance when 
released and provided with a friction lining ll of any suitable 
composition. The band 20 is adapted to be tightened around 
the plunger II in a conventional manner when in a ?rst condi 
tion under the control of a spring biased operator 22 including 
a brake spring 24. When in the ?rst condition, the braking 
means 15 serves to stop relative movement of the plunger ll 
and the cylinder 12. The action of the brake spring 24 of the 
braking means operator 22 is countered by a pressure respon 
sive actuating means 25, in a manner described hereinafter, to 
maintain the brake band 20 in a loose relation about the 
plunger 11 to permit free movement of the plunger ll, 
thereby establishing a second condition of the braking means 
l5 which is maintained during normal operation of the eleva 
tor installation. 
The pressure responsive actuating means 25 comprises an 

hydraulic cylinder 26 and a piston 28, which also forms a part 
of the braking means operator 22. When the cylinder 26 is in 
communication with a source of hydraulic ?uid under pres 
sure such as the main jack cylinder 12, the piston 28 is forced 
outwardly in opposition to the action of the brake spring 24 to 
maintain the braking means l5 in its second or released condi 
tion. When the pressure in the cylinder 26 drops below a 
predetermined value for any reason, the piston 28 moves in 
wardly under the in?uence of the brake spring 24 and the 
braking means 15 is automatically set to its ?rst condition to 
stop and hold the plunger ll and thereby the elevator cab 10. 
The cylinder 26 of the pressure responsive actuating means 

25 is connected through ?uid conduit means including tubing 
29 and 30 to the interior of the jack cylinder l2. As shown in 
FIG. 4, it is preferred that a suitable fluid restriction means 31 
be placed in the tubing 30 at or near the entrance to the 
cylinder 12 to assure a sufficient drop in pressure in the 
cylinder 26 in the event of rupture of the tubing 29 or 30, or 
malfunction of any of the equipment downstream of the 
restriction means 3] that results in a significant loss of ?uid 
from the system. The restriction means 3i also serves to 
prevent or inhibit excessive loss of hydraulic ?uid from the 
cylinder 12 in the event of rupture of the ?uid conduit means, 

Intermediate the tubing 29 and 30 of the ?uid conduit 
means is a pilot valve means 40 that under normal operating 
conditions of the elevator installation maintains the pressure 
responsive actuating means cylinder 26 in communication 
with the jack cylinder l2. Under abnormal operating condi 
tions, a speed responsive means 4], preferably in the form of a 
conventional ?yweight governor well known in the elevator 
art, driven by a wire rope 42 that is attached at both ends to 
the elevator cab 10 and passes over suitable grooved sheaves 
mounted at the top and bottom of the hoistway, operates the 
pilot valve means 40 to relieve the pressure in the pressure 
responsive actuating means cylinder 26. The governor itself 
will usually form the lower of the sheaves and will rotate at a 
speed corresponding to that of the elevator cab 10 mounted 
on top of the plunger ll. 
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As shown in greater detail in FIG. 3, the pilot valve means 
40 comprises a spring-biased double acting valve which nor— 
mally maintains tubing 29 and 30 in direct ?uid communica 
tion. When the pilot valve means 40 is operated under abnor 
mal speed conditions by the speed responsive means 41, a 
valve stem 45 moves under the in?uence of an operating 
spring 46 to close off the passageway between the tubing 29 
and 30, and communicates the tubing 29 and the cylinder 26 
with a relief chamber 48 that is exposed to the atmosphere 
through a vent pipe 49. The valve stem 45 is mechanically 
held in the position shown in FIG. 3 by a bistable pivotted 
cammed operating arm 50, which can be manually reset by the 
repairman either directly or by pulling on a reset rope 51 after 
it is tripped by the action of the speed responsive means 4]. 
The governor of the speed responsive means 41 has a plu 

rality of spring biased centrifugal weights which swing radially 
outward from their normal rotational path, acting against the 
spring restraint, when the governor rotates above an adjusta 
ble preselected tripping speed. Under abnormal speed condi 
tions, one of the radially extending centrifugal weights 60 will 
engage the cammed operating arm 50 of the pilot valve means 
40 causing the arm 50 to rotate in the direction of the arrow 
(FIG. 3) releasing the spring biased valve stem 45. Thus the 
pilot valve means 40 is tripped and remains in its operated 
condition until manually reset. 

if the pilot valve means 40 was not maintained in its tripped 
position, a failure might cause alternate setting and releasing 
of the safety system as the elevator cab speed exceeds the 
governor setting and is brought below that setting, which 
would be a hazardous operation in itself. 

In traction elevator systems, a switch is sometimes con 
nected in series in the safety circuit that is opened by the 
setting of the safety. A similar switch 65 is mounted on the 
support of the braking means operator 22 (FIG. 2) which is 
nonnally held closed by engagement with the mechanical link 
age of the operator 22 when the braking means I5 is in its 
second condition, but opens when the braking means I5 is set 
by the brake spring 24 retracting the piston 28 into the 
cylinder 26 upon a drop in fluid pressure. When die switch 65 
is open, it opens the electrical circuit (not shown) for the 
pump and other control circuits in the power unit 14, so that 
the hydraulic pump will not operate in response to normal call 
registration and the lowering valve will not open. in order to 
reset the safety system when it has been tripped by overspeed 
alone, the repairman may temporarily jump the switch 65 until 
the pump has operated enough to restore pressure and release 
the braking means 15. 
Thus there is provided, in accordance with the invention, a 

novel and improved safety system for hydraulic elevator in 
stallations whereby braking means are automatically operated 
by loss of pressure in the system or by abnormal overspeed 
conditions of the elevator. 

It will be understood by those skilled in the elevator art that 
the above described embodiment is meant to be merely exem 
plary and that it is susceptible of modi?cation and variation 
without departing from the spirit and scope of the invention. 
Therefore, the invention is not deemed to be limited except as 
de?ned in the appended claims. 

lclaim: 
l. A safety system for an hydraulic elevator installation in 
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eluding a source of hydraulic ?uid and a ?uid pressure respon 
sive vertically movable plunger and cylinder, comprising 
selectively operable braking means adapted in a ?rst condition 
to engage the plunger to stop movement thereof and in a 
second condition to permit free movement of the plunger, 
pressure responsive actuating means for maintaining said 
braking means in said second condition during normal opera 
tion of the elevator installation and responsive to a drop in 
pressure below a predetermined value for enabling said brak 
ing means to assume said ?rst condition, ?uid conduit means 
interconnecting said pressure responsive actuating means and 
the cylinder to expose said pressure responsive actuating 
means to the ?uid pressure existing in the cylinder during nor 
mal operating conditions, selectively operable. pilot valve 
means positioned in said ?uid conduit means intermediate 
said pressure responsive actuating means and the cylinder for 
relieving, when operated, the pressure in said pressure respon 
sive actuating means so that said braking means assumes said 
?rst condition during abnormal operating conditions, and 
speed responsive means for operating said pilot valve means 
when downward movement of the plunger exceeds a predeter 
mined value. 

2. A safety system as claimed in claim 1, wherein said pilot 
valve means under nonnal operating conditions of the eleva 
tor installation provides a passageway for ?uid coupling of 
said pressure responsive actuating means to the interior of the 
cylinder through said ?uid conduit means, and when operated 
connects said pressure responsive actuating means to a loca~ 
tion of substantially reduced pressure to thereby relieve the 
pressure in said actuating means. 

3. A safety system as claimed in claim 2, wherein said pilot 
valve means when operated closes said passageway leading to 
the cylinder so that said pressure responsive actuating means 
is no longer responsive to ?uid pressure conditions existing in 
the cylinder. 

4. A safety system as claimed in claim 2, wherein said pilot 
means includes a bistable valve positioning means for holding 
said pilot valve in its operated position, whereby when thc 
pilot valve has been once operated, it must be manually 
restored to its non~operated condition to enable said braking 
means to be restored to said second condition. 

5. A safety system as claimed in claim I, wherein said ?uid 
conduit means includes a ?uid restriction means located 
closely adjacent the cylinder to assure sufficient drop in ?uid 
pressure at said pressure responsive actuating means upon 
rupture of said ?uid conduit means to enable said braking 
means to assume said ?rst condition. 

6. A safety system as claimed in claim 1, wherein the eleva 
tor installation includes an elevator cab mounted on the 
plunger for controlled vertical movement, said braking means 
comprises a spring biased friction clamp adapted when 
released to ?xedly engage the plunger, said braking means 
being ?xedly mounted relative to the cylinder so as to positive 
ly control when said friction clamp is released relative move 
ment of the plunger and cylinder, and said speed responsive 
means includes centrifugal governor means mechanically 
driven in response to movement of said elevator cab and hav~ 
ing radially extensible members adapted to mechanically 
operate said pilot valve means when downward movement of 
said elevator cab exceeds a predetermined speed. 
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