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1. 

This invention is concerned with a mechanism. 
for the control and operation of a gate and it is. 
a general object of the invention to provide a 
structure or mechanism which is simple, effective, 
and dependable for the Operation and coratrol of 
a gate Such as may be used on or in connection 
With a race track for the control of horses, or the 
like. 
The haechanism including the salient features 

of the present invention involves a gate ia the 
form of an elongate eleinent or arm cariied by a 
vehicle such as a motor vehicle to operate about 
a vertical axis. An operating raeans, preferably 
nechanical, is provided for rapidly operating the 
gate from a closed position to an open position, 
and it is preferred that this mechanism be-spring 
actuated. A hydraulic system is coinabined with 
cer related to the operating means and is operable 
to close or cock the gate, to release the gate for 
operation under the action or influence of the 
operating means, and to check or Snub the action 
of the gate to maintain the speed and motion of 
the gate. Within desired imits. A control system 
incorporated in the hydraulic System enables the 
hydraulic system to be operated at Will to either 
Opera or close the gate at moderate and Safe 
speeds, and locks or Sets the mechanism against 
rapid opening movement of the gate under the 
influence of the springs when the gate is being 
operated hydraulically. 
The hydraulic system involves, generally, a 

pressure generating means, preferably character 
ized by a main high pressure large Volume pump 
and a make-up pump which is a high preSSure 
Sinall volunae pump. The pumps are Supplied 
fron a reservoir aid outlets from the pumps ex 
tend to a main pressure line through Suitable 
valves or controls which, under certain condi 
tions, effect bypassing of pumped fluid to the reS 
ervoir. A reversing valve is Supplied in the main 
pressure line and has a connection to the reser 
voir and has cylinder lines that extend to cylinder 
and piston mechanisms coupled to operate with 
the operating means. One cylinder line has 
branches, one connected to One end of one cylin 
der and the other connected to the opposite end 
of the other cylinder. The other cylinder line 
has branches connected with the ends of the cyl 
inder in a manner reversed from that of the first 
inentioned cylinder line. Through the reversing 
valve and the said connections the cylinder and 
piston units may be operated in either direction 
by pressure from the puinpS. 
Connections extend between corresponding 

ends of the cylinders and each is characterized 
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2 
by a trip valve and a check valve and it is pre 
ferred that the trip valves. be ionally closed 
and be provided with electric operating means. 
that opens theiauader control of a switch. Flow. 
occurs through the connections as the gate is op 
erated by the Spring actuating means. A speed. 
Control is provided in one of the connections. and 
includes a manually regulated or operated throt 
tle valve in the connection controlling flow there 
threugh as the gate SWings from the closed to the 
open position. It is preferred that a limited. 
check valve ge. provided between the reversing 
Valve and Oile of the cylinders to cooperate Witia 
the throttle valve. in the preferred construc 
tion a Snubbing means is incorporated in the 
Structure acting when the gate is operated hy 
draulically to prevent Sudden movement or surg 
ing of the structure, the Snubbing means being 
provided by lecating. Suitable-linnited check valves: 
in fluid handling connections which walves allow. 
free flow, in one-direction and but liraited flow, in 
the opposite directional. 
A gate. Such as is referred to in this disclosure 

when designed to eontrol or to be used in connee 
tion with the starting of a horse-race, or-the-like, 
is of substantial length and to be effective must 
be noved rapidly from the closed to the open 
position. In the case described this Operation 
occurs while the gate is being operated oral or car 
ried by a motor vehicle. In practicea substantial 
amount of power is required to initiate opening 
action and when such power gets the gate in mo 
tion then the gate itself presents a problem in 
that its motion must be checked and finally 
stopped by the time the gate reaches the open 
position. The present invention provides, gener 
ally, mechanical means in the form of a Spring 
mechanism that supplies force or energy to effect 
opening of the gate in the desired manner" and a 
hydraulic system is provided for raoving the gate 
between its two positions at any tinae, as circuin 
stances may require. A suitable snubbing or con 
trol means is provided in the hydraulie System. So 
that when the gate is operated hydraulically its 
motion and Speed are controlled. An important 
feature of the invention is inclusion in the hy 
draulic System of a Speed control preferably es 
tablished by a throttle valve in the hydraulie sys 
tena Which acts to control or regulate the action 
of the gate when it is being opened under the 
influence of the mechanical operating means, 
which throttle valve can be effectively and con 
veniently set to compensate for varying factors' 
that are encountered, such for example as win 
resistance; 
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A general object of the present invention is 
to provide a gate operating mechanism. With an 
actuating means related to a hydraulic System 
which hydraulic system includes a control or 
throttling means by which the action of the 
mechanism can be effectively adjusted or regul 
lated to meet varying conditions such, for ex 
ample, as Wind resistance. 
Another object of the invention is to provide 

a hydraulic system in a mechanism of the chair 
acter described capable of operating the gate 
either to open the gate or to close the gate, which 
system includes a high pressure, large Volume, 
pump employed when the gate is moved, and a 
high pressure, low volume, pump which acts to 
maintain the gate in a given position and to 
initiate movement of the gate from the Open or 
closed position. - 
Another object of the invention is to provide 

a hydraulic system of the general character 
referred to including various flow controlling or 
regulating devices which operate to prevent Sud 
den movement, surging, or undesirable operation 
of the moving parts of the mechanism. 

It is another object of the invention to provide a 
mechanism of the character described in Which 
a hydraulic system is so related and coupled to 
a spring actuated gate operator that the Springs 
when allowed to work, Swing the gate while the 
hydraulic System acts With the Springs to govern 
or Snub their action and to prevent reverSai or 
back lash. With the present invention the me 
chanical parts are kept tight or Without slack 
and the active forces are never allowed to act 
Without check Or regulation. 
Another object of the invention is to provide 

a mechanism of the character described in Which 
hydraulic pressure is available to open or close 
the gate slowly and Smoothly whenever Such 
action is desired. 
The various objects and features of my inven 

tion Will be fully understood from the following 
detailed description of a typical preferred form 
and application of the invention, throughout 
which description reference is made to the ac 
companying dra Wings, in Which: 

Fig. is a perspective view of a motor vehicle 
shown at a track and showing a gate carried by 
the vehicle and in a closed position or extending 
acroSS the track. Fig. 2 is an enlarged detailed 
View of a portion of the mechanism provided by 
the present invention showing a mounting of 
the gate on the vehicle, the mechanical actuating 
means provided to operate the gate, and a part 
of the hydraulic System. Fig. 3 is an enlarged 
detailed transverse Sectional view taken as in 
dicated by line 3-3 on Fig. 2. Fig. 4 is a view 
of a part of the mechanism shown in Fig. 2 
showing the parts in a different position. Fig. 
5 is a diagrammatic view illustrating the hy 
draulic System provided by the present invention 
and Fig. 6 is a detailed sectional view of a limited 
check Valve Such as may be employed in carrying 
out the present invention. 
The present invention is concerned primarily 

With a mechanism to be used in connection with 
Or for the handling of a gate, or the like. The 
invention is particularly practical as applied to 
Or for use in connection. With a gate employed 
to control horses or the like in which case the 
gate may be related to a track or course. In 
the case illustrated the gate is shown mounted 
on or carried by a self-propelled vehicle A which 
is related to a track B, the vehicle being guided 
relative to the track by a guide rail C. 
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4. 
The mechanism embodying or in connection 

with which the present invention is provided in 
volves, generally, the gate D ShoWn as an elongate 
arm-like structure, mounting means F pivotally 
mounting the gate D on Or from the vehicle A, 
actuating means F, preferably a mechanical 
means which operates to SWing the gate as, for 
instance, from a closed position. Such as is shown 
in Fig. , to an open position. Where the gate is 
parallel with the vehicle, and a hydraulic System 
combined With or related to the actuating means 
F and involving features such as will be herein 
after described. 
In the simple form of the invention illustrated 

the gate D involves a single elongate arm-like 
structure formed of longitudinal beans i a spaced 
by struts and braced by brace members 2. 
The vehicle A is shown as involving an elongate 

body carried on suitable wheels 3 and provided 
With a driver's compartment or cockpit 3. The 
mounting means F may vary widely in form and 
construction. In the case illustrated it involves 
a shaft 5 carried by the vehicle A So that it is 
vertically disposed and projects above the body 
A at which point the inner end of the gate is 
fixed to the shaft, as by arms 6 which are Secured 
to the shaft and to which beams of the gate are 
attached. 
The operating means F is provided primarily 

to operate the gate rapidly from the closed posi 
tion shown in Fig. 1 to an Open position, Which 
operation requires rapid movement of the gate 
through about 90° to a position where the gate 
is substantially parallel With the vehicle A. In 
practice the means F is a mechanical means and 
involves two pressure units, one a power unit 2) 
and the other a check unit 2. 
The power unit 29, as ShoWin in the drawings, 

involves a case 22 fixed in the vehicle, and a head 
23 carried in the case and operable longitudinally 
therein. A plurality of compression springs 24 
are arranged in the casing 22 to act under con 
pression between the head 23 and end 25 of the 
case. A stern 28 is attached to or carries the head 
23 and projects from the ends of the case. When 
the gate is Open the head 23 is at What will be 
termed the Outer end of the case and the Several 
Springs are extended as indicated in Fig. 4. . When 
the gate is closed the head 23 approaches the inner 
end of the case and the Springs 24 are compressed. 
The unit 2 is sinillar, generally, to the unit 20 

and is arranged parallel therewith and is spaced 
laterally from unit 29, preferably in a horizontal 
direction. The unit 2 involves a case 30 and 
a head 3 operates in the case while springs 32 
and 33 are arranged in the case between the head 
3 and the end 34 of the case. A stem 35 carries 
the head 3 and projects from the ends of the 
case. In the preferred form of the invention the 
Spring 33 is of Substantial length and is at all 
times under preSSure between the head 3 and 
eind 36 of the case, thus Serving to keep the mech 
anisin hereinafter described under suitable ten 
Sion. The SpringS 32 are short Springs extending 
Only partly through the case from the end 34 
and are put under compression between the 
head 3 and the end 34 as the gate approaches 
a fully open position. 
A drive is provided between the stems of units 

2 and 2 and the shaft 5. In the preferred 
form Of the invention the drive involves a chain 
36 having its ends fixed to the Stems 26 and 35 
projecting from the inner ends of the cases 22 
and 30. The chain 36 extends around a sprocket 

is like drum 37 on the shaft 5 and from Fig. 2 of 
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the drawings it will be apparent how Operation. 
of the units. 29. and 2 results in operation. Of 
the chain 36, and consequent turning of the shaft 
5 and Swinging of the gate D. 
The hydraulie. system embodying the present 

invention is operable to move the gate between the 
opera and closed positions, Serves as a means for 
releasing the gate to be opened by the operat 
ing means F, and serves to check or Snub the ac 
tion of the gate, both the Speed and notion of 
the gate, to keep these factors. Within reasonable 
limits. The hydraulic system involves, generally, 
preSSLIre-generating means G, a main preSSLIreline 
Hsupplied with fluid under pressure by the means 
G, a reversing valve. J controlling the flow de 
livered by the lirae H and having outlets Suitably 
coupled with the ends of the cylinders of op 
positely operating cylinder and piston unitSK and 
I, connections M and P between the ends of the 
cylinders of the-units K and I, trip valves. R and 
S. controiling the connections Mi and P, respec 
tively, a speed control T controlling connection 
P, and various other features of construction and 
arrageinent of parts as will appear from the 
drawings and the following description. 
The pressure generating means preferably in 

cludes a high pressure, a large volume pump 4. 
and a high pressure, low Volume, pump 4. In a 
practical application of the invention. Such as is 
illustrated in Fig. 1 of the drawings, the plungs 
eployed deliver operating fluid under a pressure 
of about 1000 pounds per square inch, the high 
volume pump delivering such pressure at the rate 
of a 3Gut 25 gallons per minute and the low Volume 
puting delivering Such preSSure at a rate of about 
two gallons per minute. 

- The pumps 4 and A are preferably driven coin 
Stantly and in practice may be operated from 
arly Suitable. Source of power, Such as a prime 
nover or the-like. In the drawings drive shafts 42 
and A3 are Shown Operating the pumps and 
É, respectively. Inlet, or suction lines 4 and 
45. Supply the punaps 40- and 4, respectively, with 
fluid from a reservoir 46. Outlets 4 and 48 of 
the pumps 4 and , respectively, connect to and : 
Supply the main preSSlire line H. 

In the preferred arrangement of parts a check 
valve. 5 is provided in the outlet 47 of pump 4. 
A by-pass-leans is provided from outlet A ahead 
of the cheek valve 5-to-air exhaust, or return line 
5 which conducts fluid to the reservoir 6. The 
by-pass connection preferably includes a valve 
52 controlling the by-passing of fluid and the 
valve, as indicated in Fig. 5, is of a type wherein 
there is: a fluid pressure actuated control element 
Ora which fluid from the pump 4 operates and 
tends to 20ve to an open or by-passing position 
Such as is shown in Fig. 5. A control pressure is 
Supplied to the valve 52 through a high pressure 
line 54- and acts on the member 53 so that pres 
SUre inlay be Supplied to member 53 to move it 
against the pressure from pump 4 closing the 
by-pass So that all fluid from pump do is de 
livered past, the check valve 5 to the line H. 
The high pressure line 54 is under control of 

a valve 56 which, in accordance with the present 
invention, admits high pressure to the valve 52 
Only when the gate is between the fully open or 
fully closed position. When the gate is either 
fully open or fully closed the valve 56 connects 
line 56 with an exhaust line 57. In the preferred 
arrangement, the Valve 5S is operated by a can 
58 on Shaft 5. The can is so shaped and pro 
portioned as to properly. coordinate operation of 
yalive 56; with the position of the gate. The op 

f 

6. 
erating pressure for the parts just described may 
be from a pressure Supply or accumulator 60. A 
line 6 extends from the accumulator to valve 56. 
A by-pass means is provided in connection. With 

the Outlet 48 of pump E. and this by-pass means 
is primarily in the form of a pressure relief 
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rechanism that Operates at One preSSure When 
the gate is Open and at another preSSure Whe 
the gate is closed. 
The by-paSS means. for the low Voluxe pulp. 

is ShoWn as including a Valve 65 With a Wave ele 
ment SS normally held by a spring 67 in position 
Where fluid cannot escape through the valve to. 
the line S3. A finited escape bore 56 is proVided 
through ninenber's Sofluid slowly passes through 
eleinent $3 into the chaabe above eleent. 35. 
A regulating or adjusting Valve 2, Such as a 
Spring loaded check Valve, acts When the gate is. 
open and is provided in a line 69 that extends 
froin the chamber of Wave 6.5. above element, 65 
to a cylinder line 3. Wave is adjusted by a 
reitber 3 and resists flow fron valve S3 to line 

and checks reverse ioW in line S. Wes: 
pressure algowe element 66 is greater than that fo: 
Which wave it is set, the valve it opens and fluid 
escapes frora Wave 5 allowing the element, 6 ti; 
operate against the resistance of Spring Si ast 
aiowing escape of fluid through the exhaus 
connection 3 to reservoir Ai. When the gate 
is one there is low pressure in line 95, as Wii 
3 aggaret fro; the description to. follow, aid 
his pressure allows Valve to. open when pres 
Stre in line 3 exceeds that necessary to hold the 
gate Opel. 
A Second regulating. or adjusting waive 

Sich as a Spring loaded relief valve, is provided 
to a logy pressure to escape from the cai?ie 
of valve 3. When the gate is closed and there is 
high pressure in line 98 holding valve 3 agains: 
ogeling. Wave, 35 is connected to the reservoir 
3y aii exhaust, i.e. and is Sch as to open. Whe: 
gressure in line 3 exceeds that necessary to hold 
the gate closed. It takes less-pressure to hold the 
gate open thiain it doses to hold it closed and, 

63a, 

-therefore, valve is set to open at a lower pres. 
Sire than Wave 65. 

In the preferred form of the invention, a cheak 
Valve 8 is provided in the main high greSSIra 
i.e. i. efore... the line reaches the Wave a 
geSSulie relief means or valve 2 is provi 
the line E. ketWeen the check. Valve . . a. 
Wave. In the case-illustrated the Walye 
wolves, a valve member 3 normally held oy. 
Spig i in a position where flow is confines to 
the line H. A limited port T3a is provided 
third sigh eleet. 3. So there is. Slow flow of fili: 
into the chaner at the Outer Side of elecent, 3. 
A spring loaded Safety valve E3b allows fluid a 
escape from the chest of valve 3 when pressure 
thereira, exceeds that at which the valves is a 
F: Operate. A Secondary. Or Supplementary coa 
trol valve 2.6 may be provided in parallel wit} 
valve E3b. Valve. 6 is shown as a manually op 
erated needle valve. and can be convenientiy op 
eated or adjusted as circumstances require. A 
6ischarge line 3c extends from the valves 3b 
and is to the exhaustine 5. 
The nain pressure line I extends to the wave 

J and norinally naintains fluid under high pres. 
See to... the Wave J. The exhaust line 5 eGI 
ra&CS. With WallWe to conduct fluid fron the yaws 
J to the reservoir A.S. A cylinder line 85 co:3. 
rectS. With Valve and has branches 8 and 8 
that connect to the outer end of the cylinder 3 
of unit E. and with the inner end of cylinder is 

3, 
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of unit L respectively. A second cylinder line 9 
has branches 9 and 92 that connect with the 
inner end of cylinder 83 and the outer end of 
cylinder 8, respectively. 

Unit K is a cylinder and piston unit involving 
the cylinder 83 and a piston 95 that operates in 
the cylinder. Stem 35 of the unit 2 hereinabove 
described extends into the cylinder 83 and car 
ries the pistoin 95. The unit I is a cylinder and 
piston mechanism, in which a piston 96 Op 
erates in cylinder 84 and is connected to or car'- 
ried by stem 26 of unit 20. From the diagi'an 
it Will be apparent that the reversing Valve 3 
and the connections just described are such that, 
the valve J can be positioned to effect operation 
of the units K and I. So that the pistons thereof 
Innove between the ends of the cylinderS fron & 
positioning of partS Such as is ShoWn in diagra) 
5 to an opposite arrangement where piston 9 
is at the inner end of cylinder 83 and the pistor 
S6 is at the outer end of cylinder 84. 
A control or operating means is provided for 

reversing valve J and in the diagrain this leaS 
is indicated as involving cylinder and piston units 
i () and of operatively coupled to the valve J. 
High pressure operating fluid is Supplied to the 
units and () through a control valve 2. 
High pressure operating fiuid from the accumu 
lator 68 is supplied to valve 2 through a line 

3. 
unit While a line 5 extends from Wave E. 
to unit 3. An exhaust line 95 from the Valve 

2 may connect into the main exhaust line . 
he control valve 2 is preferably provided 

With an electric operating means SO that it can 
be operated from any Suitable point remote frogn 
the mechanism. In the case illustrated an elec 
tromagnetic actuating device is shown at is 
and is in a control circuit hereinafter described. 
The connection M. directly connects the outer 

end of cylinder 83 with the Outer end of cylinder 
84 and in the preferred arrangement the trip 
valve R is located in the connection M. It is 
preferred that a check valve 5 be provided in 
the connection M between the trip valve R, and 
the cylinder 83, and that it be such as to allow 
flow only from the valve R, to the cylinder 83. 
The connection P is a direct connection be 

tween the inner end of cylinder 83 and the inner 
end of cylinder 84, Trip valve S is located in 5 
the connection P and it is preferred that a check 
valve be included in connection P between 
the valve S and the cylinder 84. The check valve 

6 is such that flow can only occur in the con 
nection P from valve S to cylinder 84. 

It is preferred that a, Single control means or 
control system be provided for operating the trip 
valves S and R, so that these valves are simul 
taneously opened and closed and, in practice, it 
is preferred that control or operating means be 
Subject to operation from a point remote from 
the valves. The control for the trip valves is re 
lated to the control for the reversing valve so 
that there is interlocking of the trip valves with 
the reversing valve to prevent the hydraulic sys 
ten from opposing movement of the gate When 
the trip valves are operated. 

lin the case illustrated the valves S and R are 
indicated as hydraulically operated waives sub 
ject to operation by fluid pressure from a pres 
Sure line 29. FioW to line 20 is under control of 
a valve 2 supplied with pressure from the ac 
Cumulator 60 through a line 22 connected into 
line 05 So that pressure is available to operate 
the valves S and R only when valve O2 is posi 

A line 4 from the valve 2 extends to : 
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tioned so that pressure is supplied to line 05, 
causing operation of valve J to a position. So that 
the gate opens. The arrangement and relation 
ship of parts is such that when the valves are op 
erated, as just described, the gate is opened by 
spring action that may be supplemented by the 
hydraulic System, and is closed by operation of 
the hydraulic system. 
An electromagnetic actuating device 30 is 

shown provided to operate valve 2 and is shown 
in the electric circuit. 
The means T is, in effect, a Speed control for 

the gate acting When the trip valves S and R are 
open releasing the means F. So that it is active 
to move the gate from the closed position to 
the open position, at which time flow occurs in 
connection P from cylinder 83 to cylinder 84. 
The means T in its preferred form involves a 

throttle Valve 3 in the connection P between 
the Valve S and the cylinder 84. In the case illus 
trated a pressure relief valve 3 is provided in 
the bypass P between the valve S and the cylin 
der 84 and is connected in parallel with the throt 
tle Valve 30. Further, a limited action check 
valve 33 is provided in branch 9 that connects 
With the inner end of cylinder 83. 
The throttle valve 30 is preferably a manual 

ly Operable regulating or throttling valve by 
which the amount of flow through connection P 
may be regulated as desired. As an example of 
uSe of the throttle valve, when there is little or 
no wind the valve T will be set in an average po 
Sition. If there is a substantial wind acting on 
the gate in the direction in which the vehicle is 
traveling then the valve 30 is closed down some 
What So that the force added to the gate by the 
Wind does not So Supplement the force imparted 
to the gate by the actuating means as to cause 
the gate to operate too rapidly. Again, if there is 
a head Wind operating against the gate the valve 
38 may be opened Somewhat freeing the connec 

tion P So that the actuating means exerts such 
force on the gate as to open it at the desired 
Speed in Spite of the wind. In practice it has been 
found that through the exercise of skill and judg 
ment the valve 30 can be set immediately be 
fore each Operation or opening of the gate, with 
the result that the gate though large and heavy 
Operates at the desired speed and without lag or 
Without danger that would result from excessive 
Speed. 
The limited check valve 33 in branch 9 of cyl 

inder line 9 may be a valve such as is illustrated 
in Fig. 6 of the drawings, and serves to allow 
free flow to the inner end of cylinder 83 while it 
checks flow from the inner end of cylinder 83 al 
lowing only a limited amount of flow in that di 
rection. By thus checking the flow through the 
branch S the valve controlled connection P is 
rendered effective for the purpose desired. 
In the preferred embodiment of the invention 

limited action check valves f40 and 4 are pro 
vided in the cylinder lines 80 and 90, respectively. 
These valves may be of the type illustrated in 
Fig. 6. The valve 40 may be such as to allow free 
or full flow from valve J to the branches 8 and 
82 while it has limited checking action when 
there is a tendency for fluid to flow through the 
line 80 to the valve J. The valve 4 may be such 
as to allow full flow from valve J to the branches 
9 and 92 while it has limited checking action 
when there is a tendency for fluid to flow toward 
the valve J. The valves 49 and 4 are effective 
When the hydraulic system is being operated to 

75 either open or close the gate and they serve to 
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limit the action of the hydraulic system so that 
the gate can only be operated by the hydraulic 
system at speeds which are safe. Further, the 
limited check valves in the System as described 
are effective in preventing undesirable operation 
or action. Such as might occur due to Wind or other 
Such factors if such checks were not provided. 
With the general arrangement and relation 

ship of elements above-described, the gate when 
Open can be ringved to the closed position by the 
hydraulic System. Which operation Sets or cockS 
the springs which normally tend to move the 
gate to the open position. The reversing valve 
J is operable so that the gate can be operated 
hydraulically either from the open position to 
the closed position or from the closed position 
to the open position. When the trip valves S 
and R are operated or opened rapid operation or 
opening of the gate occurs under the influence 
of the springs. In accoidance with the present 
invention the control valves 32 and 2 are so 
related and are under control of the electric Sys 
ten so that they can be operated causing the 
gate to be opened or closed hydraulically or So 
that the gate can be opened by the action of the 
springs at which time the hydraulic System acts 
with the springs so that both forces or mediums 
are acting to open the gate. 

In the description above, control valve 82 has 
been described as operated by an electromagnetic 
actuating device and control valve 2 has 
been described as operated by an electromagnetic 
actuating device 30. The devices fic and 30 
may in practice be Solenoids, or the like, and in 
accordance with the present invention they are 
included in or may form a part of the electric 
control circuit indicated diagranatically in Fig. 5 
of the drawings. 
The electric control circuit may Vary Widely 

and may, in practice, include numerous safety 
devices or refinements. In a simplified form, the 
electric circuit includes Switches 40 and 58 
which control the action or operation of the actu 
ating devices through a relay 5 and a SWitch 
52 controlling the operation or action of the 

device 33 through a relay 53. Further, in ac 
cordance with the invention, the tripping action 
or the operation of the actuating device 3) Which 
controls the valve 2 which in turn governs ac 
tion of the tripping valves is under control of a 
switch 34 synchronized with the gate D. 
The electric System is preferably provided with 

a suitable source of electric energy, as for in 
stance, with a battery 55 one pole of Which may 
be grounded as at 58 while the other is carried 
by what I will term a main line 57. The actu 
ating device fire and more specifically, the wind 
ing of that device, has one poie grounded as at 
258 While the other pole is connected by means 
of a line 53 With the main line 5, through the 
relay 5. The relay 5i is a normally open re 
lay with a Winding 6 to be energized in order 
to close the relay and thus complete the cir 
cuit through line if 59. 
The winding 60 of relay 5i has one pole 

grounded as at led and has its other pole con 
nected to the main line 5' by a line f62. The 
Switches ii) and 5 are connected in series in 
ine S2, SWitch 48 being a normally open Switch 
While switch 5 is noritially closed. 
The Switches and 5 are connected in 

series between lines is and $2, switch 4 being 
adjacent line i57 while Switch 50 is adjacent 
line 62. It is preferred to provide a holding cir 
cuit for the Wiriding 60 So that by merely nO 
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mentarily operating switch 49 the winding 60 
is not only energized, but remains energized. In 
the arrangement illustrated, the holding circuit is 
carried by a line 65 which extends from line 
62 between the Switches S4 and 5 to line 59 

between the relay 5 and the coil of the device 
: . 
Through this arrangement relay 5 is nor 

mally open and the control valve 2 related to 
the device ) is normally in position where flow 
therethrough acts in the manner above-described 
so that the gate is opened or held open. When 
switch 48 is closed the circuit to the coil is of 
relay 5 is energized through the line 57, the 
line 62 and the ground 6. As soon as relay 
A 5; closes, the circuit to the coil 60 remains 
closed through line 5, line 59, line 65 and 
line 62 and finally through ground 6. When 
relay 5A is closed the device is energized or 
actuated operating control valve 2 So that the 
gate is moved from the open position to the closed 
position. 
Assuming the valve 2 to have been actuated 

as above-described, at any time that it is de 
sired to reverse valve 92 so that the gate is moved 
to the open position or is held in the open posi 
tion, the switch 50 is actuated or opened thus 
breaking the circuit through line 62 so that the 
circuit through winding 60 is broken with the 
result that relay 54 opens and the device 
returns to its normal unactuated position. 
The trip valves S. and R are normally closed 

and they are opened when control valve 2 is 
operated as by energization of the actuating de 
vice 3. The coil or Winding of the device 3 is 
under control of Switches 52 and 54 through 
the relay 53. 
The relay 53 is a double throw relay Which 

controls line 62 and also a line 70 extending 
from the main line 5 ahead of switch 48 to 
winding of the device 30. The line fit con 
nects to one pole of the winding of device 30, 
the other pole thereof being connected to ground 
as at i3. The relay g3 is so related to the lines 
62 and G that the circuit through line 62 is 
normally closed while the circuit through line to 
is normally open and is only closed when the 
winding 74 of relay 53 is energized. The Wind 
ing A of relay 53 is connected in a line 75 
which extends from the main line 5 through 
switch 52 through the winding is and to ground 
at 8. 
With this arrangement, closing of the normally 

open switch 52 results in energization of wind 
ing 74 so that winding £60 of relay 5 is opened 
While the circuit through line and the Wind 
ing of the actuating device 30 is closed. This 
results in operation of the control valve 62 to its 
normal unactuated position simultaneously with 
actuation of the control valve 2. 

It is preferred to provide the relay 53 with 
a holding circuit so that when the Switch 52 is 
closed as above-described, the winding 4 of 
relay 53 will remain energized. The holding 
circuit as illustrated in the drawings involves a 
line 9, which extends from one pole or contact 
of relay 53 to the winding 74 through the switch 
54 and is energized when the relay 53 is actu 

ated. The switch 54 is normally closed. So that 
when the relay 53 is once actuated as by closing 
of switch f 52, the relay is self-energized and 
remains closed. 
The switch 54 is preferably coordinated with 

ithe gate so that it is opened only when the gate 
is open. In the case illustrated, a can 8 op 
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erated with the gate has a lobe or projecting part 
i8 located to engage and open switch 54 when 
the gate is in the open position. Through this 
arrangement, assuming the gate to be closed, 
operation or closing of switch 52 actuates relay 
53 causing actuation of control 2f through 

device 30 at the same time that relay 53 is 
opened so that valve 02 returns to its normal 
position, and this condition prevails so long as the 
gate is in other than the fully open position. 
When the gate reaches the fully open position the 
cam 80 opens switch 54 thus opening the cir 
cuit to the winding 74 with the result that the 
relay 53 becomes unenergized or unactuated 
and ready for operation required for closing the 
gate. 
From the foregoing description it will be ap 

parent that the present invention provides a 
mechanical actuating means effective when re 
leased to rapidly move the gate from the closed 
to the open position. It will be apparent that the 
hydraulic system is such that it controls the 
mechanical actuating means and may be op 
erated to release the mechanical actuating means 
for rapid operation of the gate at a time When 
the cylinder and piston units tend to hold the 
gate closed, Though the hydraulic Systein re 
leases the Operating means it never fully releases 
but at all times maintains it under control, so 
that dangerous or undesired operation cannot 
occur. Further, it will be apparent that by pro 
viding pressure generating means with two pumps 
the hydraulic system will operate at a satisfactory 
Speed either to open or close the gate, in which 
case the high Volume pump delivers the desired 
fluid while the low Volume pump remains effec 
tive and active at all times to keep pressure in 
the hydraulic System and make up for leakage 
that inevitably occurs in a system of the char 
acter described. 

Having described only a typical preferred form 
and application of my invention, I do not wish 
to be limited or restricted to the Specific details 
herein set forth, but Wish to reserve to myself 
any variations or modifications that may appear 
to those skilled in the art and fall within the 
Scope of the following claims. 

Having described my invention, I claim: 
1. In combination with a pivotally mounted 

gate, Spring powered operating means under 
preSSure when the gate is closed tending to Swing 
it open, and a hydraulic System including, two 
Oppositely operating cylinder and piston units 
coupled to the operating means to operate there 
with, fluid connections between the ends of the 
cylinders of Said units, and a manually adjustable 
throttle valve in one of the fluid connections. 

2. In combination with a pivotally mounted 
gate, Spring powered operating means under 
preSSure When the gate is closed tending to swing 
it open, and a hydraulic system including, two 
oppositely operating cylinder and piston units 
coupled to the operating means to operate there 
With, fluid connections between the ends of the 
cylinders of Said units, and a manually adjustable 
throttle valve in one of the fluid connections, 
both fluid connections having a check valve 
therein. 

3. In combination, a gate, means pivotally 
Supporting the gate, operating means including, 
two Spring units, one including a reciprocating 
member operated the ength of its stroke by a 
Spring and the other including a reciprocating 
member operating oppositely to the first men 
tioned member and checked near one end of its 
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12 
movement by a spring, and a drive connecting 
said members and the gate, and a hydraulic 
Systern including oppositely operating cylinder 
and piston units one coupled to each of Said 
neinbers, fluid connections between the ends of 
the cylinders of the last mentioned units, and 
a, throttle waive in one of Said fluid connections. 

4. In combination, a gate, means pivotally 
Supporting the gate, operating means including, 
two spring units, one including a reciprocating 
member operated the length of its stroke by a 
Spring and the other, including a reciprocating 
rember operating oppositely to the first men 
tioned member and checked near one end of its 
movement by a Spring, and a drive connecting 
Said members and the gate, and a hydraulic 
systern including oppositely operating cylinder 
and piston units one coupled to each of Said 
members, fluid connections between the ends of 
the cylinders of the last mentioned units, check 
valves in Said fluid connections, and a throttle 
valve in One of Said fluid connections. 

5. In combination with a pivotally mounted 
gate, spring powered operating means under 
pressure when the gate is closed tending to swing 
it open, and a hydraulic System including, two 
oppositely operating cylinder and piston units 
coupled to the operating means to operate there 
With, fluid connections between the ends of the 
cylinders of said units, trip valves in the fiuid 
connections, and a throttle waive in One of the 
fluid connections. 

6. In combination. With a pivotally mounted 
gate, Spring powered operating means under 
pressure when the gate is closed tending to Swing 
it open, and a hydraulic system including, two 
oppositely operating cylinder and piston units 
coupled to the Operating means to operate there 
With, and fluid connections between the ends of 
the cylinders of Said units, one fluid connection 
having a check Valve and a trip valve therein, and 
the other fluid connection having a check valve, 
a trip valve, a throttle Valve and a pressure 
relief valve therein, the throttle valve and relief 
valve being connected in parallel. 

7. In combination with a pivotally mounted 
gate, Spring powered operating means under 
pressure When the gate is closed tending to Swing 
it open, and a hydraulic System including, tWO 
oppositely operating cylinder and piston units 
coupled to the operating means to operate there 
With, fluid connections between the ends of the 
cylinders of said units, a throttle valve in one 
of the fluid connections, a source of fluid pres 
Sure, a reversing valve controlling fluid from Said 
source, and fluid connections between said re 
versing Valve and the ends of the cylinders of 
said units So fuid is conducted to and from the 
cylinders to operate the units in either direction. 

8. In combination with a pivotally mounted 
gate, Spring powered operating means under 
pressure When the gate is closed tending to Swing 
it open, and a hydraulic System including, two 
oppositely operating cylinder and piston units 
coupled to the operating means to operate there 
With, iilid connections between the ends of the 
cylinders of Said units, a throttle Valve in one 
of the fluid connections, a Source of fiulid pres 
Stre, a reversirag Valve controlling fluid from Said 
Source, fluid connections between said reversing 
valve and the ends of the cylinders of said units 
so fluid is conducted to and from the cylinders 
to operate the units in either direction, and 
limited check Waives in the last mentioned fluid 
connections. 
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9. In combination with a pivotally mounted 
gate, spring powered operating means under 
pressure when the gate is closed tending to Swing 
it open, and a hydraulic System including, two 
oppositely operating cylinder and piston units 
coupled to the operating means to operate there 
with, fluid connections between the ends of the 
cylinders of said units, a throttle valve in One 
of the fuid connections, a source of fluid pres 
sure, a reversing valve controlling fluid from Said 
source, fluid connections between said reversing 
valve and the ends of the cylinders of Said units 
so fluid is conducted to and from the cylinders 
to operate the units in either - direction, and a 
limited check valve in the last mentioned con 
hection from the end of the cylinder from which 
flow is governed by the throttle Valve. 

10. In combination. With a pivotally mounted 
gate, spring powered operating nea,3S under 
pressure when the gate is closed tending to 
swing it open, and a hydraulic System including, 
two oppositely operating cylinder and pistOil 
thits coupled to the operating means to operate 
therewith, fluid connections between the ends 
-of the cylinders of Said units, one fillid coninec 
tion having a check valve and a trip valve 
therein, and the other fluid connection having a 
check valve, a trip valve, a throttle valve and a 
pressure relief valve therein, the throttle valve 
and relief Valve being connected in parallel, a 
source of fluid pressure, a reversing valve coin 
trolling fluid from said source, and fluid con 
nections between said reversitag Valve and the 
ends of the cylinders of said units so fluid is con 
ducted to and from the cylinders to operate the 
units in either direction. 

11. In combination with a pivotally mounted 
gate, spring powered operating means tinder 
pressure when the gate is closed teading to 
swing it open, and a hydraulic system including, 
two oppositely operating means to operate there 
with, fluid connections between the ends of the 
cylinders of said units, a throttle valve in one 
of the fluid connections, a source of fluid pres 
Stre, a rever:Sirag Valve controlling fluid from 
said source, and fluid connections between said 
reversing valve and the ends of the cylinders. Of 
Said unitS SO fluid is conducted to and from the 
cylinders to operate the units in either direc 
tion, the source of fluid pressure including, a 
high presslre large volume pump, and a high 
pressure low Volume pump. s 

12. In combination with a pivotally nounted 
gate, spring powered operating meaths under 
preSSLFre when the gate is closed tending to sizing 
it oper, and a hydraulic System including, two 
-oppositely operating means to operate therewith, 
fluid connections between the ends of the cylin 
iders of said units, a throttle valve in one of the 
fluid connections, a source:of fluid pressure, a re 
versing valve contrelling fitid from said source, 
and fluid connections between said reversing 
valve and the ends of the cylinders of said units 
so fluid is conducted to and from the cylinders 
to operate the units in either direction, the 
source of fluid pressure including, a high pres 
Sure large volume pump, a high pressure low 
WQll 23ae ping), and fluid by-passing in eans in the 
ot:tlets of said pinps. 

13. In combination, a gate, means pivotally 
supporting the gate, operating means including, 
two spring units, one including a reciprocating 
i2ember operated the length of its stroke by a 
Spring and the other including a reciprocating 
anember operating oppositely to the first men 
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tioned member and checked near one end of its 
movement by a spring, and a drive connecting 
said members and the gate, and a hydraulic sys 
tem including oppositely operating cylinder and 
piston units One coupled to each of Said inem 
ibers, a fluid handling line, a reservoir carrying 
fluid, pump means receiving fluid from the res 
servoir and delivering it under pressure to said 
line, a reversing valve controlling the fluid de 
livered by said line, and cylinder connections 
between the reversing valve and the ends of the 
cylinders. 

14. In combination, a gate, means pivotally 
Supporting the gate, operating means including, 
two Spring units, one including a reciprocating 
Jinember operated the length of its stroke by a 
spring and the other including a reciprocating 
member operating oppositely to the first nein 
tioned member and checked near One end of its 
movement by a Spring, and a drive connecting 
said members and the gate, and a hydraulic sys 
tem including oppositely operating cylinder and 
piston units one-coupled to each of said members, 
:a fluid handling line, a reservoir carrying fluid, 
pump means receiving fluid from the reservoir 
and delivering it under pressure to said line, a 
reversing valve centrolling the fluid delivered by 
said line, cylinder connections between the re 
versing valve and the ends of the cylinders, and 
inited check valves in the cylinder (30:hections. 

15. In combination, a gate, means pivotally 
supporting the gate, operating means including, 
two spring units, one including a reciprocating 
anenber operated the length of its stroke by a 
Sprigg and the other including a reciprocating 
tember operating oppositely to the first nea 
tioned negmber and checked near One erad of its 
movement by a Spring, and a drive connecting 
Said members and the gate, and a hydraulic Sys 
ten including oppositely operating cylinder and 
piston units. One coupled to "each of Saidinenbers, 
a fitid handling line, a reservoir carrying fluid, 
pump means receiving fluid from the reservoir 
and delivering it under pressure to said line, a 
reversing valve controlling the filuid delivered by 
said line, and cylinder connections between the 
JreVersing valve :and the ends of the cylinders, 
5the pump means including, a large Volune planp 
and a small volume pump, each with a bypass 
naeans carrying fluid to the reservoir. 

16. In combination, a gate, means pivotally 
Supporting the gate, operating in eans including, 
two Spring units, one including a reciprocating 
Jaenber...operated the length of its stroke by a 
spring and the other including a reciprocating 
rhember operating oppositely to the first men 
tioned member and checked near one end of its 
movement by a Spring, and a drive connecting 
said members and the gate, and a hydraulic sys 
ten including oppositely cperating cylinder and 
piston units one coupled to each of said members, 
a fluid handling line, a reservoir carrying fluid, 
pump means receiving fluid from the reservoir 
and delivering it under pressure to said line, a 
reversing valve controlling the fluid delivered by 
said line, cylinder connections between the re 
Versing Valve and the ends of the cylinders, and 
a pressure controlled bypass from the fillid 
handling line to the reservoir. 

17. In combination, a gate, means pivotally 
Supporting the gate, operating means including, 
two Spring units, one including a reciprocating 
'member operated the length of its stroke by a 
spring and the other including a reciprocating 
'member operating oppositely to the first men 
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tioned member and checked near one end of its 
movement by a spring, and a drive connecting 
said members and the gate, and a hydraulic Sys 
tem including oppositely operating cylinder and 
piston units one coupled to each of Said Inernigers, 
a fluid connection between the cylinders of the 
last mentioned units and having a trip valve and 
a check valve therein, a second fluid connection 
between the cylinders of the last mentioned 
means and having a check valve, a trip valve, 
and a pressure relief valve and a throttle Valve 
therein, the relief valve and throttle valve being 
in parallel, a reservoir, a pressure line, pump 
means receiving fiuid from the reservoir and de 
livering it under pressure to the line, a reversing 
valve, and cylinder connections between the re 
versing valve and the ends of Said cylinderS. 

18. In combination, a gate, means pivotally 
supporting the gate, operating means including 
two spring units, one including a reciprocating 
member operated the length of its Stroke by a 
spring and the other including a reciprocating 
member operating oppositely to the first inen 
tioned member and checked near one end of its 
movement by a spring, and a drive connecting 
said members and the gate, and a hydraulic Sys 
tem including oppositely operating cylinder and 
piston units one coupled to each of Said members, 
a fluid connection between the cylinders of the 
last mentioned units and having a trip valve and 
a check valve therein, a second fluid connection 
between the cylinders of the last mentioned 
means and having a check valve, a trip Valve, and 
a pressure relief valve and a throttle Valve there 
in, the relief valve and throttie valve being in 
parallel, a reservoir, a pressure line, pump means 
receiving iuid from the reservoir and delivering 
it under pressure to the line, a reversing valve, 
cylinder connections between the reversing valve 
and the ends of said cylinders, and limited action 
check Valves in the cylinder connections. 

19. In combination, a pivotally mounted gate, 
mechanical Operating means operating the gate 
frolin a closed position to an open position, and a 
hydraulic system including, oppositely operating 
cylinder and piston units coupled with the oper 
ating means to Operate therewith, a reservoir, a 
reversing Valve controlling flow of fluid to and 
from the ends of the cylinders of said units, pres 
sure generating means Supplying fluid under 
preSSure to the reversing valve, the generating 
means including a high Volume pump and a low 
Volune pump, and means by-passing flow from 
the high Volume pump to the reservoir only when 
the gate is in said positions. 

20. In combination, a pivotally mounted gate, 
mechanical operating means operating the gate 
from a closed position to an open position, and a 
hydraulic system including, oppositely operating 
cylinder and piston units coupled with the op 
erating means to operate therewith, a reservoir, 
a reversing Valve controlling flow of fluid to and 
from the ends of the cylinders of said units, pres 
Sure generating means supplying fluid under 
preSSLEre to the reversing valve, the generating 
means including a high volume pump and a low 
Volune pump, and means by-passing flow from 
the high Voiune pump to the reservoir only when 
the gate is in said positions including, a control 
Valve and a can operating with the gate and ac 
tuating the control valve. 

21. In combination, a pivotally mounted gate, 
mechanical operating means operating the gate 
from a closed position to an open position, and 
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a hydraulic System including, oppositely operat 
ing cylinder and piston units coupled with the 
operating means to operate therewith, a reservoir, 
a reversing valve controlling flow of filid to and 
from the ends of the cylinders of said units, 
pressure generating neans Supplying fluid under 
ressure to the reversing valve, the generating 

means including a high Volume purp and a low 
Volume pump, and Ineans by-passing flow from 
the high volume pump to the reservoir only when 
the gate is in Said positions including, a fluid 
pressure controlled by-pass valve, fluid pressure 
control means for the by-pass valve including a 
control valve, and a can operating with the gate 
and actuating the control valve. 

22. In combination, a pivotally mounted gate, 
mechanical operating means operating the gate 
from a closed position to, an open position, and 
a hydraulic System including, oppositely operat 
ing cylinder and piston units coupled With the 
operating means to operate therewith, connec 
tions between the ends of the cylinders of said 
units each including a check valve and a trip 
Valve and one including a throttle valve, a reser 
Voir, a reversing valve controlling flow of fluid 
to and from the ends of the cylinders of said 
lants, pressure generating means supplying fluid 
Linder pressure to the reversing valve, the gen 
erating means including a high volume pump 
and a low Volume pump, and means by-passing 
foW from the high volume pump to the reservoir 
Only when the gate is in Said positions. 

23. In combination, a pivotally mounted gate, 
mechanical operating means operating the gate 
from a closed to an open position, and a hydrau 
lic Systern including, oppositely operating cylin 
der and piston units coupled with the operating 
means to operate therewith, connections be 
tween the ends of the cylinders of said units 
and each including a trip valve, a reservoir, a 
reversing valve controlling flow to and from the 
ends of Said cylidiners, pressure generating means 
Supplying fluid under pressure to the reversing 
Valve, and means operating the reversing valve 
and trip Valves and including a control supply 
ing Operating pressure to the reversing valve to 
position it. So the said units open the gate when 
the trip valves are open. 

24. In coin bination, a pivotally mounted gate, 
Ailechanical Operating means operating the gate 
from a closed to an open position, and a hydrau 
lic System incl:ding, oppositely operating cylin 
der aid piston UnitS coupled with the operating 
neans to Operate therewith, connections between 
the ends of the cylinders of said units and each 
including a trip valve and a check valve and 
One including a throttle valve, a reservoir, a 
reversing valve controlling flow to and from the 
ends of Said cylinders, pressure generating means 
Supplying fluid under pressure to the reversing 
valve, and means operating the reversing valve 
and trip valves and including a control for sup 
plying Operating pressure to the trip valves only 
When the reversing valve is positioned for open 
ing of the gate. 

25. In combination, a pivotally mounted gate, 
mechanical Operating means operating the gate 
from a closed to an open position, and a hydrau 
lic System including, oppositely operating cylin 
der and piston units coupled with the operating 
means to Operate therewith, connections between 
the ends of the cylinders of said units and each 
including a trip valve, a reservoir, a reversing 
Valve controlling flow to and from the ends of 
Said cylinders, pressure generating means sup 
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plying fluid under pressure to the reversing Valve, 
and means operating the reversing waive and trip 
valves and including a system handling operat 
ing fluid for the reversing valve and trip Valves, 
a control valve controlling flow of operating fluid 
to the trip valves, a second control valve passing 
operating fluid to the reversing Valve and Con 
trolling flow of operating fluid to the first men 
tioned control valve, said second control valve 
operating to cut off operating fluid to the first 
mentioned control valve when passing Operat 
ing fluid to the reversing valve to position the 
reversing valve for closing of the gate by opera 
tion of the said units. 

26. In combination, a pivotally mounted gate, 
mechanical operating means operating the gate 
from a closed to an open position, and a hydrau 
lic system including, oppositely operating cylin 
der and piston units coupled with the operating 
means to operate therewith, connections betWeen 
the ends of the cylinders of Said unitS and each 
including a trip valve, a reservoir, a reversing 
valve controlling flow to and from the ends of 
said cylinders, pressure generating means Sup 
plying fluid under pressure to the reversing valve, 
and means operating the reversing Walve and 
trip valves and including, a System handling 
operating fluid for the reversing valve and trip 
valves, a control valve for controlling flow of 
operating fluid to the trip valves, a Second Con 
trol valve for passing operating fluid to the re 
versing valve and controlling flow of operating 
fluid to the first mentioned control valve, and 
cam means operating with the gate and control 
ling operation of the said first mentioned control 
valve so operating fluid to the trip valve is cut 
off When the gate reaches a fully open position. 

27. In combination, a pivotally mounted gate, 
mechanical operating means operating the gate 
from a closed to an open position, and a hydraulic 
system including, oppositely operating cylinder 
and piston units coupled with the operating means 
to operate therewith, connections between the 
ends of the cylinders of Said units and each in 
cluding a trip valve, a reservoir, a reversing Valve 
controlling flow to and from the ends of said cyl 
inders, pressure generating means Supplying fluid 
under pressure to the reversing valve, and means 
operating the reversing Valve and trip valves and 
including a control Supplying operating pressure 
to the reversing valve to position it. So the Said 
units close the gate only When the trip Valves are 
closed and cut off from operating pressure, the 
means supplying fluid under preSSure including, 
a high volume pump and a low Volume pump 
operating simultaneously, the high Volume pump 
having by-pass means delivering pumped fluid to 
the reservoir when the gate is in either of said 
positions. 

28. In combination, a pivotally mounted gate, 
mechanical operating means operating the gate 
from a closed to an open position, and a hydraulic 
system including, oppositely Operating cylinder 
and piston units coupled with the operating 
means to operate therewith, connections between 
the ends of the cylinders of Said units and each 
including a trip valve and a check Valve and one 
including a throttle valve, a reservoir, a revers 
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8 
ing valve controlling flow to and from the ends 
of said cylinders, pressure generating means Sup 
plying fluid under pressure to the reversing Valve, 
and means operating the reversing valve and 
trip Valves and including a control for Supplying 
operating pressure to the trip valves only when 
the reversing Valve is positioned for opening of 
the gate, Said last mentioned means including 
control valves and an electric control System 
governing operation of the Valves. 

29. In combination, a pivotally mounted gate, 
mechanical operating means Operating the gate 
from a closed to an open position, and a hy 
draulic system including, oppositely operating 
Cylinder and piston units coupled With the oper 
atting means to operate therewith, connections 
between the ends of the cylinders of Said units 
and each including a trip valve and a check valve 
and One including a throttle valve, a reservoir, a 
reversing Valve controlling flow to and from the 
ends of said cylinderS, preSSure generating means 
Supplying fluid under pressure to the reversing 
Valve, and means operating the reversing valve 
and trip Valves and including a control for Sup 
plying operating pressure to the trip valves only 
when the reversing valve is positioned for open 
ing Of the gate, Said last mentioned means in 
cluding control valves and an electric control 
System governing operation of the valves includ 
ing SWitches and relays between the switches and 
the control valves. 

30. In combination, a pivotally mounted gate, 
mechanical operating means operating the gate 
from a closed to an open position, and a hydraulic 
System including, oppositely operating cylinder 
and piston units coupled with the operating 
means to Operate thereWith, connections between 
the ends of the cylinders of said units and each 
including a trip valve and a check valve and one 
including a throttle Valve, a reservoir, a reversing 
Valve controlling flow to and from the ends of 
Said cylinders, pressure generating means Sup 
plying fluid under pressure to the reversing valve, 
and means Operating the reversing valve and trip 
Valves and including a control for supplying oper 
atting preSSure to the trip valves only when the 
reversing Valve is positioned for opening of the 
gate, Said last mentioned means including, a con 
trol valve for the reversing valve, a control valve 
for the trip valves, and an electric system includ 
ing a SWitch controlled circuit governing the con 
trol valve for the reversing valve, a switch con 
trolled circuit governing the control valve for the 
trip valves, and a cut out switch in the last men 
tioned circuit controlled by the gate and normally 
rendering the circuit operative only when the 
gate is in other than the open position. 

JOHN S. GOODWIN. 
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