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This invention relates to hydraulic operating 
mechanism, more particularly to hydraulic 

º mechanism of the movable vane type, and it has 
for an object the provision of a simple, reliabie 
and improved device of this character. 
The present invention is an improvement of the 

hydraulic operating mechanism disclosed and 
claimed in my earlier patent application, Serial 
No. '707,619, fled January 20, 1934 and assigned 
to the same assignee; Nothing disclosed in my 
earlier fled application is claimed herein. 
The movable vane of the earlier filed applica 

tion is operated in one direction by liquid pres 
sure generated by an impeller and is retiurned to 
its initial position by neans of a Spring When the 
impeller motoris stopped. An object of the pres 
ent invention is the provision of means for oper 
ating the Vane in both directions by means of 

i liquidi pressure. 
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In carrying the invention into effect in one 
form thereof, means are provided forestablish 
ing a differential pressure across the vane, and 
means are also provided for controlling the direc 
tion of rotation of the Vane. 
For a better and more complete understanding 

of the invention reference should now behad to 
the following specification and to the accom 
panying drawings, of which Fig. 1 is a perspec 
tive View taken partly in section on the line f 
of Fig. 2: Fig. 2 is a plan view taken in section on 
line 2-2 of Fig. 1; and Figs. 3 and 4 are details. 

Referring now to the drawings, a casting 0 
Supports the casing il Which contains Suitable 
driving means Such for example as an electric 
motor. The casting O is designed to provide a 
chamber in which a vane i 2 is rotatablymounted. 
The electric motor within the casing il drives 

a shaft f3 to the lower extremity of Which an im 
peller i 4 is Secured to rotate therewith. A bot 
tom plate 5 is secured to the casting Oby any 
Suitable fastening means, illustrated as studi bolts. 
A second plate 6 serves as a bottom plate for 
the Vane chamber and is arranged in spaced re 
lationship with respect to the plate i 5 to provide 
an impeller chamber. 
the top flange portion of the casting 10 and sur 
rounds the portion of the casting below the flange 
in Such a manner as to provide lateral Spacing 
between the walls of the casting f0 and the walls 
of the casing as well as the space beneath the 
bottom plate 5 with which the impeller cham 
ber communicates through a central orifice 8 
(see Fig. 4). 
A fixed abutment 20 in the vane chamber is. 

hollowed to receive a cylindrical rotatable valve 

V 

A casing it is secured to 

(C. 60-52) 
2. This valve is provided with ports 22 and 23 
Which cooperate with ports 24 and 25 respectively 
of the abutment. The arrangement of the ports 
in the valve and the ports in the abutment is such 
that by rotation of the valve liquid is admitted 5 
from the impeller chamber through the valveto 
either side of the vane 2, depending upon the 
position to which the valve is rotated. 
The casing 7 is substantially filled with a 

liquid such for example as oiI. Thus, it will be 
i clear that the impeller chamber, vane chamber 
and the space above the vane chamberare filled 
With liquid since communication is provided from 
the space between the casting wall and the casing 
to the chambers Within the casting O as indi- 15 
cated by the arrows of Fig. 1. 

In operation, the impeller 14 is rotated at a 
Suitable speed by means of the electric driving: 
motorwithin the casing lf. The impeller delivers 
liquid through the exhaust 26 to the central aper-20 
ture in the lower end of the valve 21 and from this 
central aperture through the valve port 22 and the 
cooperating abutment port 24 to the interior of 
the vane chamber where it acts against the vane 
2. . . . 25 
The Space within the vane chamber on the op 

posite side of the vane communicates with the 
intake of the impeller through the abutment port 
2T, valve port 28, upper central aperture of the 
valve, ports 30 and 3, orifices 32 and 33 in the 30 
side Wall of the casting O and intake orifice 8 
of the impeller. This producesa differential liq 
uid pressure across the vane 12 Which causes it 
to rotate. A lever 34 arranged above the cover 
plate is connected to the vane. This Iever is pro- 35 
Vided With an eye 34a by means of Which it may 
be connected to the load member. Thus rotation. 
of the Vane effects rotation of the lever 34 and. 
movement of the load member connected thereto. 

Byrotating the valve 2 in a counter-clockwise 40 
direction, the inlet and outlet ports are both re 
versed, and he differential liquid pressure across 
the Vane is also reversed, thus causing the vane 
to rotate in the opposite direction, 

In orderto obtain a quick action When opening 45 
and closing the Valve andalso to provide for a 
full stroke of the vane in either direction, the 
valve 2 is provided With a spindle 35 to Which 
a lever 36 is secured. This lever carries a pin 37 
Which is arranged to engage in a slot 38 formed 50 
in a link 40. This link is pivotally mounted at 
its extremity on SWinging levers 4f and 42 Which 
are respectively pivoted on pins 43 and 44. The 
link 40 is free to move on the vertical pins 45 and 
46 and the pin 45 is connected by means of a 55 
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i spring 47 to a fixed pin 48. A lever which may 
be and preferably is the load operating lever 34 
is arranged to engage with the pins 45 and 46. 
This lever 34 is connected to a holloW shaft 50 
Which is also secured to the Vane 2. Stop pins 
5i and 52 are provided on opposite sides of lever 
4l for limiting its movement. The effect of the 
spring 47 is to hold the lever against one or the 
other of pins 5, 52 and thus to hold the valve 
2 in a definite position relative to either side of 
the fixed abutment 20. 

It will be seen that when the lever S4 engages 
the pin 45 it will actuate the pin toward the left 
carrying with it the levers 4f and 42 as well as 
the link 40 which in turn operates the lever 36 

i through the pin 37 and thus rotates the valve 2 
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in a counter-clockwise direction. The movement 
of the link 40 places an increasing tension on the 
spring 47 until a position is reached at Which the 
tension in the spring will cause a rapid move 
ment of the lever 4 and link 40 thereby causing 
the pin 45 to move out of engagement with the 
lever 34 and thus quickly move the valve 2 into 
a position to admit liquid from the exhaust of 
the impeller to the opposite side of the vane 2. 
This, of course, will cause the lever 34 to rotate , 

i in the opposite direction untilit comes into con 
tact with the pin 46 when a cycle of operation 
similar to that just described, Will take place. By 
this neans a continuous reciprocating motion is 
obtained as long as the impeller driving motoris 
maintained energized. . 
Although in accordance With the provisions of 

the patent statutes, this invention is describedas 
embodied in concrete form, it will be understood 
that the structure and elements shown and de 
Scribed are merely illustrative and that the in 
Vention is not limited thereto since alterations 
and modifications will readily suggest themselves 
to persons skilled in the art without departing 
from the true spirit of the invention or from the 
Scope of the annexed claims. 
What I claimas new and desire to secure by 

Letters Patent of the United States is: 
1. An hydraulic operating mechanism compris 

2,025,578 
ing a cylindrical liquid container, a partition 
transverse to the axis thereof Separating Said con 
tainer into a vane chamber and an impeller 
chamber having intake and discharge ports, an 
impeller rotatably mounted in said impeller 5 
chamber for producing a liquid pressure, an elec 
tric motor mounted on Said contairer and haV 
ing a shaft projecting through said chambers to 
drive said impeller, a vane in said vane cham 
ber rotatably mounted on a sleeve surrounding 10 
said shaft, means providing communication from 
said discharge port to both sides of said vane and 
from both sides of said vane to said intakeso as 
to produce a differential pressure for rotating Said 
vane, and valve means controlled by said vane 15 
for controlling said communications to effect os 
cillating movement of said vane. v 

2. An hydraulic operating mechanism compris 
a liquid container having a cover plate, base and 
side wall, a pair of partitions spaced from said 20 
base and cover plate to provide an impeller cham 
berhaving intake and discharge ports and an ex 
haust chamber, and spaced fron each other to 
provide a vane chamber between said impeller 
chamber and said exhaust chamber, an impeller 25 
shaft extending through said chambers and an 
impeller in saidi impeller chamber mounted on 
said shaft, an electric motor mounted on said 
container and connected to rotate said impeller 
shaft, a vane in said vane chamber mounted for 30 
rotation on a sleeve surrounding said shaft, a cas 
ing surrounding and spaced from said container 
Wall and providing a return path from said ex 
haust chamberto said intake port, a fixed abut 
ment in said vane chamber for limiting the move 
ment of said Vane, said abutment having ports . 
providing communication from Said discharge 
port to both sides of Said vane and from both 
sides of said vane to said exhaust chamber, a ro 
tatable valve in said abutmentfor controlling said 40 
abutment ports, and mechanism actuated by said 
vane for actuating said valveto effect oscillating 
movement of said vane. 
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