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57 ABSTRACT 
The device is shown as associated in the usual subfloor 
pit with a conventional hydraulically powered lift 
mechanism to check fall of a lift or elevator in the 
event of an emergency loss of pressure or over 
speed. A fixed housing is mounted atop the lift's 
power cylinder super-structure; and a pivotal, 

M2 

device is not in operation. 
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bifurcated arm or fork-shaped actuator head em 
braces the fixed housing, an operating extension 
tail of said head projecting from one side of the 
latter. The furcations of said pivoted head carry trunn 
ion-like actuator pins, which extend through vertically 
elongated slots in opposite sides of the fixed housing; 
and the ends of said trunnions are received in outer 
side openings of each of a pair of identical collets. 
These are actuable in the fixed housing parallel to the 
axis of the lift's hydraulic power rod or piston for re 
leasable frictional radial engagement with said rod of 
arcuate inner collet areas, thus to safety-halt an unde 
sired downward retrograde movement of the latter. To 
this end external tapered collet wedge surfaces engage 
correspondingly tapered internal wedge surfaces of 
the fixed housing. The same source of hydraulic power 
which operates the lift rod is at all times in communi 
cation with a spring return-type safety cylinder unit of 
the device; and the plunger of this unit is connected to 
the extension tail of the pivotal actuator head. This is 
in a manner such that normal hydraulic pressure urges 
the head in a direction to de-wedge the collets from 
clamping engagement with the lift power rod, through 
the agency of the head's trunnions. A loss of sub 
stantial droppage of the hydraulic pressure corres 
pondingly depressurizes the safety cylinder unit, 
enabling its built-in return spring to operate the ac 
tuator head in the opposite direction and cause the 
collet members to grip the power rod against fall. 
Supplemental spring means normally assist in insur 
ing separation of the collets from the rod when the 

13 Claims, 4 Drawing Figures 
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SAFETY DEVICE FOR HYDRAULCALLY 
OPERATED LIFT 

BACKGROUND OF THE INVENTION 
1. Field of the invention 
The safety device of the invention finds application 

in checking possible dangerous drop of hydraulic lifts 
or elevators of various types and sizes, for example, in 
sizes ranging from a use in a gas station repair space up 
to installations servicing a considerable number of 
commercial, factory or residential building floors. The 
device will also have broad utility in other types of mo 
tion checking hydraulic or pneumatic pressure oper 
ated equipment, in any of which a positive mechanical 
check of an accidental or emergency-occasioned retro 
grade movement of an object is desired. This is in par 
ticular the case in an installation in which a simplicity 
of structure and quick, reliable fool-proof operation 
are essential. 

2. Description of the Prior Art 
A search has revealed the following U.S. Pats.: 
Metzetal, No. 1938,191, Dec. 5, 1933; 
Stukenborg, No. 1939,420, Dec. 12, 1933; 
Ross et al., No. 3,088,546, May 7, 1963; 
McAlpine, No. 3,094,192, June 18, 1963; 
Woor et al., No. 3,276,548, Oct. 4, 1966. 
None of these relate, however, to a simple hydrauli 

cally controlled collet-type safety checking mechanism 
for a lift or equivalent structure which is powered for 
emergency operation by the power source of said struc 
ture. 

SUMMARY OF THE INVENTION 

The safety device of the invention, as hydraulically 
operated in the manner justmentioned by a very simple 
safety cylinder unit, is otherwise mechanically of a very 
simple nature. In this respect the device comprises a 
pivotal actuator housing or head fulcrummed atop an 
upright post or standard for swing in a vertical plane in 
cluding the axis of the lift's power rod, laterally out 
wardly to one side of which fulcrum, in relation to said 
rod an operating arm of said head is pivotally articu 
lated to the plunger of said safety cylinder, which is a 
very simple spring return type hydraulically coupled to 
the main fluid pressure power source. 
That source normally urges the pivotal actuator head 

vertically in a direction to raise the two collets, as 
trunnion-carried on said head, and thereby normally 
maintain the collets out of wedged clamping engage 
ment with the lift power rod. A failure or a substantial 
drop in hydraulic pressure on the rod instantly ener 
gizes the safety cylinder unit, with the result that the 
collets are driven down a very short distance to wedge 
the power rod to halt a drop of the latter in excess of, 
say 18 inches. 
The effectiveness of the subject safety device is such 

that it will positively clamp and hold the lift or elevator 
power rod even if all the operating oil is drained from 
the latter's cylinder, as in the event of bursting of a con 
duit. The device is capable of installation readily and 
expeditiously in new or old installations; and its fric 
tional collet-type rod locking operation does not exter 
nally score or damage the power rod. 
A simple spring means continuously acts between the 

collets to spread the latter, thus insuring against their 
freezing to prevent restoration of the safety device to 
normal. When the device has set for lack of pressure, 
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as contemplated, it will automatically self-release upon 
movement of the main power rod upwardly, after work 
ing pressure is restored, to the extent of only 1 inch. An 
attendant is not required to get into the elevator pit. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a somewhat schematic sectional view 

through an ordinary elevator or lift pit, being in a gen 
eral vertical plane including the axis of the power cylin 
der assembly of the lift as equipped with the safety de 
vice of the invention; 
FIG. 2 is an enlarged scale top plan view of said de 

vice, being partially broken away and in horizontal sec 
tion on a line corresponding to broken line 2-2 of 
FIG. 3; 

FIG. 3 is a side elevational view, also partially broken 
and in vertical section alongine 3-3 of FIG. 2; and 

FIG. 4 is a view in transverse vertical section on line 
4-4 of FIG. 3, illustrating a detail of connection of an 
operating trunnion pin of the device's actuator head 
with a releasable locking collet. 
DESCRIPTION OF A PREFERRED EMBODIMENT 
FIG. 1 shows the general organization of parts of the 

safety device, generally designated 10, as assembled to 
a hydraulic lift or elevator structure 12, the latter being 
typically mounted at sub-floor level on the bottom of 
a pit 13. This pit is sized to receive an elevator or lift 
floor, platform, car track or equivalent support mem 
ber 14 as raised and lowered by hydraulic power struc 
ture or unit 12. An external superstructure 15 of that 
unit, as fixedly connected thereto, bottoms on the floor 
of pit 13, to which it is bolted; and the unit's vertical 
sleeve extension 16 goes sufficiently down in a vertical 
bore 17 of the pit to accommodate the most extended 
position, in that direction, of the elongated operator 
rod or piston 18 of power unit 12. The latter is powered 
in cylinder structure 15 by hydraulic pressure oil admit 
ted beneath a driven portion of piston 18, under con 
trol of a conventional reversing valve arrangement. 
As also appears in FIG. 1, although better illustrated 

as to detail in FIGS. 2 and 3, the device 10 includes a 
fixed rectangular box - like and open-centered housing 
unit 20 which is welded at its bottom to a laterally pro 

5 jecting base plate 21, also open-centered, of substantial 
thickness. As thus composed, the housing 20 rests 
(FIGS. 1 and 3) atop the superstructure 15 and is rig 
idly secured thereto by a series of studs 22. Thus it is 
seen that the device 10 is adapted for ready installation 
on an existing cylinder assembly, as well as an equip 
ment component of an original installation. 
Referring now to FIGS. 2, 3 and 4 in conjunction 

with FIG. 1, the safety device 10 comprises a collet unit 
including a pair of identical locking collets 24, each 
presenting a semi-cylindrical inner frictional locking 
surface 25 to mate with an approximately equal periph 
eral area of the power rod 18, which is shown as tubular 
in cross-section. Since (FIG. 3) the collets 24 are also 
of very substantial axial dimension, large friction areas 
are present at their rod mating surfaces 25 for releas 
ably locking rod 18 in the manner to be described. 
Coil compression springs 26 seat in appropriate re 

cesses 27 of the collets 24, just diametrically outwardly 
of the latter's lock surfaces 25, said springs normally 
urging the collets for unfailing separation, but of course 
yielding to permit clamping under the control of the re 
maining parts of safety device 10. 
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Each of the collets has an external, frusto-conical 
wedging surface 29, which coacts with a correspond 
ingly angled internal mating wedge surface 30 on the 
fixed housing member 20; and the collets 24 are verti 
cally shiftable upwardly to release or disable such 
wedging engagement, as well as downwardly to restore 
it, under the control of actuator means of device 10 to 
be described. 
Further in accordance with the invention, the fixed 

housing member 20 is provided with a pair of vertically 
elongated slots 32 which are in diametrically opposed 
relation to one another across the axis of power piston 
18, as appears in FIG. 2, the slots 32 opening between 
the inner wedging surfaces 30 of housing 20 and the lat 
ter's upright external side surfaces 33. The latter, in 
conjunction with front and rear internal housing sur 
faces 33', define the rectangular housing opening in 
which collets 24 are laterally confined. The housing 
base plate 21, of course, has a similar rectangular open 
ing of smaller side-to-side width similarly receiving and 
laterally confining the lower collet ends. 
The fixed housing slots 32, as appears in FIGS. 1 and 

2, are not only of substantial vertical height, but also 
are sufficiently wide to receive with generous lateral 
clearance a pair of actuator pin or trunnion members 
34, which are fixedly carried by forked arms 35 of a 
movable actuator housing or head 36 of device 10, the 
operation of which is later detailed. For the time being, 
it suffices to say that the furcation arms 35 have sub 
stantial lateral clearance relative to the upright sides 33 
of fixed housing 20, and that their trunnion 34, as dia 
metrically opposed to one another in relation to the 
axis of rod 18, extend through the clearance slots 32. 
They have operative engagement at their inner ends in 
side recesses 38 formed in the collets 24, said recesses 
inwardly terminating short of the wedging surfaces 25 
of the collet (FIG. 3). 

FIG. 4 shows the recess 38 as receiving the actuator 
trunnion 34 with substantial horizontal clearance, thus 
accommodating a small arc of swing of the trunnion as 
carried by pivotally mounted actuator arms 35, but 
with negligible vertical clearance, so that lost motion is 
substantially nil in the vertical shift of the collet 24 by 
the actuator arm means. 
The arms 35 are integrally connected in their forked 

relation to one another by a horizontal cross bar por 
tion 40 of the head 36, which portion in turn presents 
(FIGS. 1 and 2) a central, outwardly extending actua 
tor tail bar 41. This bar portion is journaled for vertical 
swing by a pivot pin 42 located approximately midway 
of the distance between actuator trunnion pins 34 and 
the free end of the tail 41; the pin being carried by a top 
clevis part 43 (FIG. 1) of an upright pedestal or stan 
dard 44 supported on the floor of pit 13; and clevis 43 
and pivot 42 are at an elevation to bring the actuator 
head 36 in a substantially horizontal plane when the 
safety device 10 is in a released position, with its collets 
24 out of wedged checking engagement with rod 18. , 
This will be in a position of the collets somewhat above 
the location of the latter shown in FIG. 3, i.e., with the 
tops thereof then substantially co-planar with the top of 
fixed housing 28. 
Adjacent its free end the actuator head tail 41 has a 

pivotal connection, as at a transverse pin 46, within a 
second clevis part 47 which is adjustably connected to 
the top of the plunger 48 of a spring return-type hy 
draulic safety cylinder unit 49. The cylinder proper 50 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
of said unit has a pivotal rockable connection at 51 to 
a top part of an upright standard 52 (FIG. 1) which, in 
common with the fulcrumming standard 44, has a 
bolted connection, through a single base plate 53 for 
both, to the floor of pit 13. 
A fluid pressure L-fitting 54 operably connects an 

upper space of spring return cylinder 50 with a pressure 
line 55 appropriately connected for pressurization from 
the same source of hydraulic power (not shown) that 
powers the lift or elevator cylinder assembly 12 to ele 
vate rod or piston 18; such hydraulic connections for 
the safety cylinder unit 49 and the cylinder 15 of unit 
12 are simultaneously pressurized or not, the latter as 
in the event of a loss or substantial pre-determined and 
undesired droppage of pressure of hydraulic power oil. 
Thus it is seen that in the normal non-emergency role 

of the device 10, its safety cylinder 50 will be pressur 
ized to draw its plunger rod 48 downward, as viewed in 
FIG. 1, with the result that the trunnion elements 34 on 
the arms 35 of its actuator head 36 are raised, corre 
spondingly raising the collets 24 and dis-engaging the 
latter frictional-wise from piston 18. The set of com 
pression springs 26 interposed between the collets in 
sure this desired normal radial spacing of the collets 
relative to the rod. However, upon an emergency drop 
page of oil pressure beneath power piston 18, a corre 
sponding pressure droppage in safety cylinder unit 49 
occurs, with the result that the latter's built-in return 
spring (not shown) instantaneously drives plunger 48 
and its connection to the tail 41 of actuator head 36 up 
wardly, swinging the actuator head 36 counterclock 
wise as viewed in FIG. 1. This correspondingly moves 
trunnions 34 downwardly and causes the wedging coac 
tion of collet wedge surfaces 29 and housing wedge sur 
faces 30 (FIG. 3) to drive the collets radially for a 
strong frictional clamping and motion-checking en 
gagement with power piston 18. 
What is claimed is: - 

1. A safety device for a lift or like rod axially powered 
operationally under fluid pressure in one direction but 
normally subject to retrograde axial movement in the 
event of a predetermined droppage of its fluid pressure 
operating power, said device being actuable to check 
said retrograde movement and comprising collet-type 
means releasably engageable with said rod to so check 
the latter, and means operatively connected to said 
checking means, being responsibly powered by the 
source of fluid pressure operating power for said rod, 
to actuate said safety device in said event of operating 
power droppage, said collet-type checking means com 
prising a collet unit including a pair of like collet mem 
bers disposed radially outwardly of said fluid pressure 
powered rod and movable radially inward to grip the 
latter, and a housing unit within which said collet mem 
bers operate, said units having coacting axially tapered 
wedging surfaces operatively engageable with one an 
other upon relative axial shift of said units to releasably 
radially engage said collet members with said rod, and 
a single actuator head operatively connecting one of 
said units to said responsively powered means to effect 
said relative axial shift of said units, and an attendant 
radial shift of said collet members to grip said rod, in 
said event of fluid pressure operating power droppage. 

2. The safety device of claim 1, in which said housing 
unit is a fixed one within which said collet members op 
erate parallel to the operating axis of said rod, said ac 
tuator head operatively connecting both of said collet 
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members to said responsively powered means to effect 
axial shift of said collet members in the housing unit. 

3. The safety device of claim 2, in which said respon 
sively powered means comprises a fluid pressure cylin 
der unit having an element operated in one direction 
only under fluid pressure from said source, said ele 
ment being operatively connected to said actuator head 
to effect said releasable checking engagement of said 
collet members with said rod. 

4. The safety device of claim 3, in which said oper 
ated element of said cylinder unit is spring-returned in 
a direction opposite its direction of fluid pressure oper 
ation. 

5. The safety device of claim 4, in which said oper 
ated element of said cylinder unit has pivoted arm 
means operatively connecting the same with said actua 
tor head and through said head with said collet mem 
bers for said axial shift of the latter. 

6. The safety device of claim 4, in which said arm 
means has trunnion elements extending through said 
fixed housing unit for operating engagement with the 
respective collet members for said axial shift. 

7. The safety device of claim 6, and further compris 
ing means acting automatically on said collet members 
to release them from checking engagement with said 
rod upon restoration of fluid pressure operating power. 

8. The safety device of claim 3, in which said oper 
ated element of said cylinder unit has pivoted arm 
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means operatively connecting the same with said actua 
tor head and through said head with said collet mem 
bers for said axial shift of the latter. 

9. The safety device of claim 8, in which said arm 
means has trunnion elements extending through said 
fixed housing unit for operating engagement with the 
respective collet members for said axial shift. 

10. The safety device of claim 2, and further compris 
ing means acting automatically on said collet members 
to release them from checking engagement with said 
rod upon restoration of fluid pressure operating power. 

11. The safety device of claim 1, in which said re 
sponsively powered means comprises a fluid pressure 
cylinder unit having an element operated in one direc 
tion only under fluid pressure from said source, said el 
ement being operatively connected to said actuator 
head to effect said releasable checking engagement of 
said collet members with said rod. 

12. The safety device of claim 11, in which said oper 
ated element of said cylinder unit is spring-returned in 
a direction opposite its direction of fluid pressure oper 
ation. 

13. The safety device of claim 1, and further compris 
ing means acting automatically on said one unit to 
cause a release of said collet members from checking 
engagement with said rod upon restoration of fluid 
pressure operating power. 
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