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[57] _ ABSTRACT 

An elevating device comprises three vertically extend 
ing post members arranged in two pairs with a motor~ 
operated parallelogram linkage between each pair. 
The center post is skewed in shape and the two link 
ages extend in opposite directions to be movable 
alongside each other in the lower positions of the de 
vice, so that it is extremely compact in the stored posi 
tion (enabling it to pass through a standard doorway) 
and yet can extend to very substantial heights. l-ly- ' 
draulic linkage motors are used.‘ Each motor is sepa 
rately controlled and is provided with safety check 
valves to provide against sudden lowering of the de 
vice. 

6 Claims, 3 Drawing Figures 
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ELEVATING DEVICES 

FIELD OF THE INVENTION 

This invention is concerned with improvements in el 
evating devices, capable of functioning for example as 
a hoist, crane, or man-carrying device. . 

REVIEW OF THE PRIOR ART 

There is a need in many plants and operations for a 
movable elevating device that can safely lift small 
loads, especiallyone or two men, to heights of say 6 to 
30 feet. It must be possible to collapse the device to a 
“stored” position in which it can pass easily through a 
standard plant doorway, which usually measures 36 
inches by 80 inches. This restriction does place severe 
limitations on the structure, to the extent that it has 
proven dif?cult to provide devices that will extend 
more than about 30 feet. 
The simpler forms of such devices make use ofa sin 

gle motor-controlled linkage, and there have been a 
number of proposals to use two linkages “in series" 
with one another, in order to extend the distance the 
device will elevate a man or other load. Reference is' 
made for example to the apparatus shown in U.S. Pat. 
Nos. 2,674,500 and 3,283,850. 

DEFINITION OF THE INVENTION 

It is an object of the invention to provide a new ele 
vating device. 

It is a more speci?c object to provide a new elevating 
device employing two elevating linkages in series with 
one another, and which can assume'an exceptionallyv 
compact “stored" position for. ease of movement 
thereof. 

In accordance with the present invention there is pro 
vided an elevating device movable by a motor-driven 
mechanism between a stored position and a plurality 
of elevated positions, the device comprising a base hav 
ing two opposite ends and two opposite sides, a ?rst 
elongated vertically-extending post member mounted 
by its lower end on the base, a second elongated verti 
cally extending post member of substantially the same 
height as the ?rst post member, a ?rst elongated paral 
lelogram linkage extending between the side base sides 
and connecting the upper end of the ?rst post member 
to the lower end of the second post member for the sec 
ond post member to be moved by the ?rst linkage rela 
tive to the base parallel to the ?rst post member, the 
second post member being skewed in shape transverse 
to the base sides between its bottom and top ends, a 
third vertically extending post member, a second’elon 
gated parallelogram linkage extending generallyparal 
lel to the ?rst linkage in the opposite direction thereto 
and connecting the upper end of the second post mem 
ber and the third post member for the third post mem 
ber to be moved by the second linkage relative to the 
base parallel to the ?rst and second post members, the 
second linkage being displaced transversely from the 
?rst linkage by the said skew of the second post mem 
ber for the two linkages to be movable alongside each 
other in movement of the device to the said stored posi 
tion, a ?rst motor operatively connected between the 
?rst and second post members for moving the second 
‘post member relative to the ?rst post member, and a 
second motor operatively connected between the sec 
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2 
ond and third- post members for moving the third post 
member relative to the second post member. 

DESCRIPTION OF THE DRAWINGS 

A device which is a speci?c embodiment of the in 
vention will now be described, by way of example, with 
reference to the accompanying drawings, wherein: 
FIG. 1 is a general perspective view of the device 

showing the man-carrying platform thereof in an ele~ 
vated position, _ 
FIG..2 is a similar view to FIG. 1, but showing the 

platform in its lowermost stored position, and 
FIG. 3 is a schematic diagram of the electrical/hy 

draulic circuit employed for the device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The device comprises a base frame constituted by 
two parallel longitudinal beams 10, rigidly connected 
together by two parallel cross-beams 11, ‘the transverse 
spacing between the two beams being such that the 
frame can be passed through a standard door opening 
of width 3 feet. The frame is provided at each of the 
ends of the beams 10 with a caster wheel 12 and ‘a 
brace arm 13, which can be swung about a ‘pivot 14 
from the brace position illustrated to a stored position 
that is within the outline of the base frame. Each brace 
arm is provided at its outer end with a jack 15 engage 
able in known manner with the ground to stabilize the 
device while in use. . 

A rigid upright ?rst post member 16 is mounted on 
one cross-beam 11, additional rigidity being provided 
by a cross-strut 17 extending between the post 16 and 
the other cross-brace 11. A ?rst elongated ‘linkage is 
constituted ‘by two parallel arms 18 and 19, which are 
pivotally connected respectively at 20 and 21 to the 
upper end of the post 16. The arms are connected .at 
their other ends by respective pivots such as 22 (FIG. 
1) to a second or intermediate post member 23. It will 
be seen that the upper part of the ?rst ‘post ‘16, the 
lower part of the second post 23, and the two parallel 
.arms 18 and 19 together form a ?rst parallelogram link 
age, so that the second post will maintain an upright 
posture as it is moved from the stored position shown 
in FIG. 2, to an elevated position, such as is illustrated 
by FIG. 1. ' , 

This ?rst stage of the device is elevated as required 
by a hydraulic motor, operatively connected between 
the ?rst and second posts. Thus, in this embodiment the 
motor is constituted by a hydraulic piston and cylinder 
unit having one end of the cylinder 24 pivotally con 
nected at 25 to one of the cross-beams 11, while the 
free end of the piston 26 is pivotally connected at 27 
to the parallelogram arm 18. 
The upper end of the second post has pivotally con 

nected thereto, about respective pivots 28 and 29, a 
pair of parallel arms 30 and 31, which are‘in turn‘pivot 
ally connected about respective pivots 32 and 33 to a 
thirdpost member 34, the parallel arms and the corre 
sponding portions of the two posts 23 and 24 together 
forming a second parallelogram linkage. This second 
stage of the apparatus is elevated as required, in a simi 
lar manner to the ?rst stage, and independently 
thereof, by means of a hydraulic motor operatively 
connected between the second and third post mem 
bers. In this embodiment the motor is also constituted 
by a piston and cylinder unit, having the lower end of . 
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the cylinder 35 pivotally connected at 36 to the lower 
end of the second post, while the free end of the piston 
36 is pivotally connected at 37 to the arm 30. A man 
carrying platform 38 is rigidly fastened to the third post 
34 and carries a control unit 39 by which operation of 

' the device is controlled from the platform. 
It will be seen from the drawings, particularly from 

FIG. 1, that the ?rst post 16 is mounted to one side of 
the base framework, much nearer to one beam 10 than 
to the other, and the ?rst linkage extends parallel to 
and correspondingly more closely adjacent to the same 
beam 10, while remaining within the space bounded by 
a vertical projection of the outer perimeter of the base 
frame. The second post is of transverse cranked or 
skewed shape, whereby a plane containing the two 
arms 18 and 19 is transversely spaced from a corre 
sponding parallel plane containing the two arms 30 and 
31. The linkages can therefore move and lie freely 
alongside one another, as illustrated by FIG‘. 2, when 
they overlap as seen in side evelation. The two sets of 
arms extend in opposite directions, i.e., as considered 
from their secured ends to their movable ends, but are 
‘.‘in series” with one another when considering the 
height-to which the whole’device can elevatethe plat 
form. The arms 30 and 31 are somewhat longer than 
the arms>l8 and 19 so that in the stored position the 
platform is adjacent one end of the base frame and can 
easily be mounted by the operator. I am therefore able 
to provide a practical device of inexpensive construc 
tion wherein the two series-connected linkages lie 
alongside each other, within the projected area of the 
base frame, while in its “stored” position, and the de 
vice can therefore readily be passed through a regular 
size doorway of a factory or plant, and yet when fully 
extended it can elevate a man to a height of at least 
about 50 feet, while remaining completely stable. 
The device is moved from place to place on the 

caster wheels 12; upon stopping the brace arms 13 are 
swung fully out-and the jacks 15 are operated to be in 
?rm contact with the ?oor. The operator then climbs 
into the man-carrying platform '38 while it is at the posi 
tion shown in FIG. 2, and by means of the control unit 
39 can operate either of the hydraulic motors to elevate 
himself. By suitable selection of which of the two mo 
tors is operated the operator can also move the plat 
form over a distance of approximately 10. feet parallel 
to the base-frame, while remaining at all times within 
or suf?ciently close to the area of the base-frame to 
provide a safe stable operation. - 

Referring now especially to FIG. 3 the equipment as 
sociated with each motor is essentially similar, and will 
therefore be given the same reference, but with the suf 
?x a for that associated with the ?rst motor and with 
the suf?x b for that associated with the second motor. 
Each hydraulic motor is supplied with hydraulic ?uid 
from a reservoir 40 by means of a motor-driven pump, 
comprising pump 41 and electric motor 42. The liquid 
supplied by the pump “passes through a ?rst check 
valve 43 to flexible hose 44, and thence through an 
other check valve 45 to the respective hydraulic cylin 
der 24 or 35. If at any time the pressure of the liquid 
supplied by the motor is excessive it is relieved by a 
valve 46 and returned to the reservoir. If at any time 
the motor 42 or the pump 41' fail to operate then the 
check valve 43 retains the liquid in the respective hy 
draulic motor, so that there is no sudden descent of the 
platform 38. Similarly, if there is any ‘leakage in any of 
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4 
the hoses or their connections, then the check valve 45 
will perform the same function. v - 

The liquid from the hydraulic motor is returned 
through an adjustable flow control valve 47, which per 
mits the rate of descent of the platform to be con 
trolled, the lowering being controlled by a solenoid 
operated valve 48, that returns the liquid to the reser-v 
voir 46 via a clear plastic hose 49, permitting the opera 
tor to observe that liquid is flowing therein. ‘ 
Each electric motor 42 is controlled by a motor sole 

noid 50 which solenoid is in turn controlled by the re 
spective up-switch 51 in the control unit 39. The sole 
noid valves 48 are controlled by respective down 
switches 52 in the unit 39. The unit is supplied with its 
operative power from a battery 53, which is provided 
with a conventional permanently connected battery 
charger 54. All of the operating mechanism comprising 
the battery, motors, pumps, etc., are contained in a 
simple enclosure 55 mounted on'the base frame, In 
some embodiments a duplicate control unit will be pro 
vided for remote control of the platform or, in embodi 
ments which operate only as a hoist or crane without 
man-carrying capacity, then only a “remote" control 
unit will be provided. 
This separation of the operation of the two motors 

etc. also helps to ensure against sudden and total failure 
of the device, and it is usable for many functions with 
only one motor etc. operative. ' 
The particular embodiment described above com 

prises two “series-connected“ linkages extending in op 
posite directions to one another and storable alongside 
each other, but the invention comprises more than two 
such linkages with each successive linkage extending 
oppositely to the preceding linkage. in actual commer 
cial practice, especially for a device intended for man 
carrying operation, it is unlikely that more than four 
linkages would be required; with added linkages con 
sideration must be given to having the brace arms ex 
tendable to much greater widths, to provide the neces 
sary transverse stability. As with the above-described 
embodiment preferably a separate motor and asso 
ciated operating mechanism is provided for each link 
age, in view of marked advantages of such an arrange 
ment. ' 

I claim: 7 - 

1. An elevating device including an elevatable part 
movable by a motor-driven mechanism between a 
stored position and a plurality of elevated positions, the 
device comprising a base, having two opposite ends and 
two opposite sides, va ?rst elongated vertically 
extending post member mounted by its lower end on 
the base, a second elongated vertically extending post 
member, a ?rst ' swaggersaraieisgsn' ‘linkage 
extending from the ?rst post member toward one of the 
said base ends and connecting the upper end of the first 
post member to the lower end of the second post mem 
ber for the second post member to be moved by the 
?rst linkage relative to the base and parallelto the ?rst 
post member, the second post member being skewed in 
shape transverse to the base sides between its bottom 
and top ends, a third vertically extending post member I 
constituting the said elevatable part, a second elon 
gated parallelogram linkage extending from the second 
post member toward the other of said base ends gener 
ally parallel to the ?rst linkage and connecting the 
upper end of the second post member and the third 
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post member for the third post member to be moved by 
the second linkage relative to the base and parallel to 
the ?rst and second post members, the second linkage 
being disposed relative to the ?rst linkage by the said 
skew of the second post member for the two linkages 
to be movable alongside each other in movement of the 
device to the said stored position and to lie alongside 
each other in the said stored position, a ?rst motor op 
eratively connected between the ?rst and second post 
members for moving the second post member relative 
to the ?rst post member, and a second motor opera 
tively connected between the second and third post 
members for moving the third post member relative to 
the second post member. _ 

2. The device claimed in claim 1, wherein each of 
said ?rst and second motors comprise a hydraulic pis 
ton and cylinder motor unit supplied with operating 
?uid by an individual motor-driven pump. 

3. The device claimed in claim 1, wherein the said 
first motor comprises a hydraulic piston and cylinder 
operatively connected between the base and the sec 
ond post member for elevation of the latter upon sup 
ply of hydraulic ?uid to the hydraulic motor cylinder, 
a connection between the said pump and hydraulic 
motor cylinder, a check valve in the said connection 
through which fluid passes from the pump into the hy 
draulic motor cylinder, means for controlling the hy 
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6 
draulic motor to elevate the device, a solenoid valve 
controlling the ?ow of ?uid from the cylinder of the hy 
draulic motor, and means for controlling the solenoid 
valve to lower thedevice. ’ 

4. The device claimed in claim 1, wherein the said 
second motor comprises a hydraulic piston and cylin 
der operatively connected between the second and 
third post members for elevation of the latter upon sup 
ply of hydraulic ?uid to the hydraulic motor cylinder, 
a motor-driven pump for supplying hydraulic ?uid to 
the hydraulic motor cylinder, a connection between the 
said pump and hydraulic motor cylinder, a check valve 
in the said connection through which ?uid passes from 
the pump into the hydraulic motor cylinder, means for 
controlling the hydraulic motor to elevate the device, 
a solenoid valve controlling the flow of ?uid from the 
cylinder of the hydraulic motor, and means for control 
ling the solenoid valve to lower the device. 

5. The device as claimed in claim 3, and comprisingv 
separate check valves disposed at opposite ends of the 
said connection between the pump and the hydraulic 
motor cylinder. 

6. The device as claimed in claim 4, and comprising 
separate check valves disposed at opposite ends of the 
said connection between the pump and the hydraulic 
motor cylinder. 

* * * >l< * 


