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[57] ABSTRACT 

An apparatus for controlling the upward and down 
ward movements of a piston rod of a hydraulically op 
erated cylinder on a base in which a bracket is rigidly 
mounted on the cylinder and upper and lower rotary 
members are rotatably mounted on the base and 
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Shlzuoka'ken’ Japan bracket, respectively. A control rod having its top end 
Nov. 20, 1972 operably connected to the piston rod extends in paral 
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lel with the latter and slidably through the center of 
the upper rotary member and through the bracket so 
that the control rod is axially movable with the piston 
rod. The upper and lower rotary members have [52] US. 91/410, 91/445, 92/131, 

92/l3.5 mounted thereon sets of elongated stops having differ 
ent lengths and extending toward each other so that 
each of the upper stops cooperates with the corre 
sponding lower stop‘ to de?ne therebetween a gap of a 
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dimension different from’ those de?ned between other 
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members are rotatable to move a selected pair of stops 
into the path of the movement of the engagement 
member so that the latter engages the selected pair of 
stops. Limit switches are provided to discontinue the 
?uid pressure supply to the cylinder when the engage 
ment takes place. ’ 
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APPARATUS FOR CONTROLLING THE UPWARD 
AND DOWNWARD MOVEMENTS OF AN 

- ELEVATOR 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus for 
controlling the upward and downward movements of 
the piston rod of a hydraulically operated device such 
as an arm of a manipulator. 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided 
an apparatus for controlling the upward and downward 
movements of an elevator having a cylinder on a base 
and a piston rod of a piston slidable in said cylinder so 
as to be actuated by a fluid pressure supplied into said 
cylinder, said apparatus comprising a horizontal 
bracket mounted on said cylinder, an upper rotary 
member mounted on the . bottom surface of said 

‘ bracket for rotation relative to said bracket in a hori 
zontal plane, a control rod parallel with said piston rod 
and extending slidably through said bracket and 
through the central area of said upper rotary member, 
a connecting member interconnecting the upper ends 
of said control rod and said piston rod, a lower rotary 
member mounted on said base for rotation in a hori 
zontal plane with respect to said base, sets of stops on 
the opposed faces of said upper and lower rotary mem 
bers, each set including a plurality of stops having dif 
ferent lengths and disposed on a circle in an equally 
spaced relationship with each other, the upper and 
lower sets of stops forming a plurality of pairs of stops, 
an engagement member on said control member ex 
tending laterally therefrom, means for causing a se 
lected pair of stops to be moved into vertical alignment 
with said engagement member, and means to discon 
tinue the supply of said ?uid pressure to said cylinder 
when said engagement member is engaged with said se 
lected pair of stops whereby the upward and downward 
movements of the pitson rod are discontinued. 

In a preferred embodiment of the invention, the 
upper and lower rotary members may be formed with 
teeth in the outer peripheries thereof. A gear may be 
preferably provided in meshing engagement with-the 
teeth of each of the upper and lower rotary members. 
The causing means may preferably be in the form of a 
rotary motor which can be actuated by means of a 
switch to drive the gear so that the associated rotary 
member is rotated step by step an angle equal to the 
angle between each adjacent pair of said set of stops. 

Electric limit switches may be provided either on the 
opposite surfaces of respective pairs of the stops or on 
the opposite surfaces of the engagement member on 
the control rod so that the switches are actuated by the 
engagement of the engagement member with any one 
of the stops to control the operation of avalve in ahy 
draulic ?uid supply circuit connected to the cylinder. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objects, features and advan 

' ' tages of the invention will be made apparent by'the fol 
lowing description with reference to‘ the accompanying 
drawing in which the sole FIGURE illustrates in partial 
sectional side elevation an embodiment of an apparatus 
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2 
for controlling the upward and downward movements 
in a lift mechanism according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawing, reference numeral 1 de 
notes a vertical hydraulic cylinder mounted on a base 
2. A piston 3 having a piston rod 4 is mounted in the 
cylinder 1 for axial sliding movement therein. The cyl 
inder 1 is provided with hydrualic fluid supply ports 5 
and 6 at the top and bottom ends thereof so that the 
piston 3 and the piston rod 4 are moved upwardly by 
the hydraulic ?uid supplied through the port 6 while 
the piston and piston rod are downwardly movable by 
the hydraulic ?uid supplied through the port 5. 
A horizontal bracket 7 is ?xedly mounted on the cyl 

inder l at the upper end portion thereof. An upper, 
disc-like rotary member 8 is mounted on the bottom 
surface of the bracket 7 for rotation in a horizontal 
plane relative to the bracket. The rotary member 8 has 
its outer periphery formed with teeth 9 which are in 
meshing engagement with a driving gear 10 mounted 
on the bracket 7 for rotation in a horizontal plane. The 
driving gear 10 is adapted to be rotated a predeter 
mined angle step by step by means of an upper rotary 
motor 11 which is also mounted on the bracket 7. 
A control rod 12 which is parallel with the piston rod 

4, extends slidably through the central area of the 
upper rotary member 8 and through the bracket 7. The 
controlling rod 12 has its top end connected to the top 
end of the piston rod 4 by means of a horizontal con 
necting member 13 while the bottom end of the con 
trolling rod 12 is connected with an engagement mem 
ber 14 extending laterally with respect to the rod 12. 
A lower, disc-like rotary member 15 is mounted on 

the base 2 for rotation in a horizontal plane with re 
spect to the base and is positioned in vertically opposed 
relationship with the upper rotary member 8. The 
lower rotary member 15 is formed with teeth 16 in the 
outer periphery thereof, with the teeth 16 being 
meshed with a second driving gear 17 mounted rotat 
ably on the base 2. The second driving gear 17 is 
adapted to be rotated step by step by a second rotary 
motor 18 in a direction the same as the direction in 
which the upper rotary member 8 is rotated. The ar 
rangement is such that the angle of rotation of the 
lower rotary member 15 in each step is the same as that 
of the upper rotary member 8. 
Each of the ?rst and second rotary motors 11 and 18 

is designed to be actuated independently from the 
other motor by means of an associated switch, not 
shown. 
The upper rotary member 8 is provided with a plural 

ity of elongated upper stops 19-1, 19-2 . . . l9-n 
disposed on a circle in an equally spaced relationship 
with respect to each other. The upper stops are prefera 
bly threaded and extend through the upper rotary 
member 8 and are fastened thereto by means of stop 
nuts engaging the bottom surface of the rotary member 
8, as will be seen in the drawing. The upper stops 19-1 
. . . 19-n have different lengths as measured between 

the bottom surface of the upper rotary member 8 and 
the bottom ends of the stops 19-1 . . . l9-n. The lengths 
may be adjusted by screwing down or out the stops with 
respect to the upper rotary member and re-tightening 
the nuts thereto. 
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The lower rotary member 15 is also provided with a 
plurality of elongated lower stops 20-1, 20-2 . . . 20-n 
respectively corresponding to the upper stops 19-1, 
19-2 . . . 19-n. The lower stops are similarly disposed 
on a circle in an equally spaced relationship with re 
spect to each other and extend upwardly from the 
lower rotary member 15 in such a manner that the 
lower stops have different lengths as measured between 
the top ends thereof and the top surface of the lower 
rotary member 15. The lengths are similarly adjustable. 

The upper and lower rotary members 8 and 15 are so 
designed that each of the rotary members is rotated an 
angle the same as the angle between each adjacent pair 
of the stops at each time when the associated rotary so 
lenoid 11 or 18 is activated. 
The apparatus of the invention is so arranged that the 

hydraulic ?uid supply through the lower supply port 6 
into the hydraulic cylinder 1 is discontinued when the 
engagement member 14 on the control rod 12 is en 
gaged by any one of the upper stops 19-1 ,. . . 19-n on 
the upper rotary member 8 while the hydraulic ?uid 
supply through the upper supply port 5 into the hydrau 
lic cylinder 1 is discontinued when the engagement 
member 14 is engaged by any one of the lower stops 
20-1 . . . 20-n on the lower rotary member 15. For this 
purpose, limit switches my be mounted either on the 
ends of the upper and lower stops or on the top and 
bottom surfaces of the engagement member 14 as at 
140 and 14b so that the limit switches when actuated 
operate valve members V and V’ in a hydraulic fluid 
supply circuit (not shown) connected to the ?uid sup 
ply ports 5 and 6 via a valve control circuit A. 
With the construction and arrangement described 

above, when the piston rod 4 in the hydraulic cylinder 
1 is required to be upwardly moved the greatest dis 
tance, the upper and lower rotary motors 11 and 18 will 
be activated to rotate the upper and lower rotary mem 
bers 8 and 15 to a position in which the shortest upper 
and lower stops 19-1 and 20-1 are vertically aligned 
with the engagement member 14 on the control rod 12. 
Then, the hydraulic ?uid is supplied through the upper 
supply port 5 into the cylinder to lower the piston rod 
4 together with the control rod 12 until the bottom sur 
face of the engagement member 14 is brought into en- 
gagement with the top of the shortest lower stop 20-1 
so that the hydraulic ?uid supply through the upper 
supply port 5 is discontinued to keep the control rod 12 
stationary at its lowermost position. 
Then, the hydraulic ?uid will be fed through the 

lower supply port 6 into the cylinder 1 to cause the pis 
ton rod 4 to be moved upwardly together with the con 
trol rod 12. When the engagement member 14 on the 
rod 12 is brought into engagement with the bottom end 
of the shortest upper stop 19-1, an associated limit 
switch is actuated to discontinue the hydraulic ?uid 
supply through the lower supply port 6 with a result 
that the upward movement of the piston rod 4 is dis 
continued. 
Thus, the piston rod 4 has been upwardly moved a 

distance equal to the distance between the shortest, 
upper and lower stops 19-1 and 20-1 minus a dimen 
sion corresponding to the thickness of the engagement 
member 14. 
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4 
The piston rod 4 may then be moved downwardly by 

the ?uid pressure supply through the upper supply port 
5 into the hydraulic cylinder 1. When the engagement 
member 14 contacts the top end of the shortest lower 
stop 20-1, an associated limit switch will be actuated 
to change-over a valve in the hydraulic ?uid supply cir 
cuit so that the ?uid pressure supply through the upper 
supply port 5 is discontinued to cause the piston rod 4 
to rest at its lowermost position. 
When the piston rod 4 is required to be upwardly 

moved a distance lesser than the distance substantially 
equal to the shortes upper and lower stops 19-1 and 
20-1, another appropriate pair of upper and lower 
stops may be selected and the apparatus will be simi 
larly operated to bring the selected pair of stops into 
vertical alignment with the engagement member 14 on 
the rod 12. 
As will be apparent from the above description, the 

upward and downward movements of the piston rod 
are stopped by the engagement of the engagement 
member 14 of the rod 12 with selected upper and lower 
stops on the upper and lower rotary members 8 and 15, 
respectively' Thus, the apparatus will be suited for use 
to control the upward and downward movements of an 
elevator such as an arm of a manipulator. 
What is claimed is; 
1. An apparatus for controlling the upward and 

downward movements of an elevator having a cylinder 
on a base and a piston rod of a piston slidably mounted 
in said cylinder so as to be actuated by a ?uid pressure 
supplied into said cylinder, said apparatus comprising 
a horizontal bracket mounted on said cylinder, an 
upper rotary member mounted on the bottom surface 
of said bracket for rotation relative to said bracket in 
a horizontal plane, a control rod parallel with said pis 
ton rod and extending slidably through said bracket 
and through a central area of said upper rotary mem 
ber, a connecting member interconnecting the upper 
ends of said control rod and said piston rod, a lower ro 
tary member mounted on said base for rotation in a 
horizontal plane with respect to said base, sets of stops 
on opposed faces of said upper and lower rotary mem 
bers, each set including a plurality of stops having dif 
ferent lengths and disposed on a circle in an equally 
spaced relationship with each other, the upper and 
lower sets of stops forming a plurality of pairs of stops, 
an engagement member on said controlling rod extend 
ing laterally therefrom, means for causing a selected 
pair of stop to be moved into vertical alignment with 
said engagement member, and means to discontinue 
the supply of said ?uid pressure to said cylinder when 
said engagement member is engaged with said selected 
pair of stops whereby the upward and downward move 
ments of the piston rod are discontinued. 

2. The apparatus as de?ned in claim 1, in which said 
upper and lower rotary members are provided with 
teeth in the outer peripheries thereof, a gear in meshing 
engagement with the teeth of each of said upper and 
lower rotary members, and a rotary motor for driving 
said gear so that the associated rotary member is ro 
tated step by step an angle equal to the angle between 
each adjacent pair of said set of stops. 

* * * * * 


