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This invention is coneerned with: & mechanism
for the control and operation of a gate and it is-
a general object of the invention to provide &
strueture or mechanism whieh is simple, effective,
and dependable for the operation and eontrok of
a gate such as may be used on or in connection
with a race traek for the control of horses, or the
like.

The mechanism including the salient features

of the present invention. involves. & gate in the

form. of an elongate element or arm carried by a
vehicle such as a motor vehicle to operate about
o vertical axis. An operating means, preferably-
mechanical, is provided for rapidly operating the
gate from a closed position to an cpen pesition,
and: it is preferred  that this mechanism be spring
actuated. A hydraulic system is cormabined with
or related to the operating means and is operable
to: elose or cock the gate, to release the gate for
cperation 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 limits. A control system
ineorporated in the hydraulic system enables the
hydraulic system to be operated at will to either
open 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

small velume: pump. The pumps are supplied
from a reservoir and outlets from the pumps ex-
tend to a main pressure line through suitable
valves or controls whieh, 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 ¢ylin-
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~
jinder in a manner reversed from that of the first
mentioned 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 pumps.

Connections extend between corresponding
ends of the cylinders and each is characterized
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2
by a. trip- valve and a cheek valve and it iy pre-
ferred- that- the trip. valves be normally closed:
and be provided: with electric operafing means.
that opens them: under controk 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 econtrolling flow there-.
threugh as the gate swings from the elosed. to-the-
open: position. It is- preferred that a limited
check valve be provided between the reversing
valve and one of the ¢ylinders +o cosperate with-
the throttle valve. In the preferred: eonstrue~

' tion a snubbing means Is incorporaled in the

structure acting when the gate is operated hy-
draulically te prevent sudden meovement or surg-~
ing of the strueture, the snubbing means being
provided by lecating suitable limited eheci: valves:
in fluid handiing connections whieh: valves allew
free flow: in one direction and but limited flow- in
the: oppesite direetion. )

A gate sueh- as is referred to i this disclesure
when: designed to-control or: to-be used in esnnee~
tion with the starting of a horse race, or the like,
is of substantial length and to be-effective-must
be moved rapidly from the closed: to the open
position. In the- case described- this: operation:
oecurs while - the gate-is being operated on or car~
ried by a motor vehiecle: In practice-a substantial
amount of pewer is:reguired to- initiate: opening
action and when sueh 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, mechanieal means in the form of a spring
mechanism that supplies force or-energy to-effeet
opening of the gate in-the desired manner and &
hydraulic system: is: provided for moving the gate
between: its two positions at any time; as. eireum—
stances may require: A suitable'snubbing or con—
trol means is provided in the hydraulic system: sor
that when the gate is operated hydraulically its
motion and speed are controlled. An important
feature of the- invention is ineclusion im the hy-
draulic: system of a speed contrel preferably es-
tablished by a throttle valve in the hydraulie sys~
tem which acts to contrel er regulate the action
of the gate when- it is being opened under the
influenece- of the mechanical operating means;
which throtftle valve can be effectively and' con-
veniently set to compensate for varying faetors
that are-encountered, such for example as winé
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
throttliing means by which the action of the
mechanism can be effectively adjusted or regu-
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 char-
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 reversal 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 cbject 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 drawings, in which:

Fig. 1 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 frack 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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The mechanism embodying or in connectiori
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. 1, to an open pogition 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 beams 1§ spaced
by struts 11 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 1. 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 9G° to a position where the gate
is substantially parallel with the vehicle A. In
practice the means ¥ is a mechanical means and
involves two pressure units, one a power unit 29
and the other a check unit Z1.

The power unit 29, as shown 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
gre arranged in the casing 22 to act under com-
pression between the head 23 and end 25 of the
case. A stem 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 ke
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 21 is similar, generally, to the unit 28
and is arranged parallel therewith and is spaced
laterally from unit 20, preferably in a horizontal
direction. The unit 2¢ involves a case 30 and
a head 3l operates in the case while springs 32
and 33 are arranged in the case between the head
31 and the end 34 of the case. A stema 85 carries
the head 3{ and projecis from the ends of the
case. In the preferred form of the invention the

. spring &3 is of substantial length and is at all

times under pressure between the head 3¢ and
end 84 of the case, thus serving to keep the mech-
anism hereinafier 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 31! and the end 34 as the gate approaches
a fully open position.

A drive is provided between the stems of units
28 and 2f and the shaft {§. In the preferred
form of the invention the drive involves a chain
26 having its ends fixed to the stems 26 and 35
projecting from the inner ends of the cases 22
and 38. The chain 38 extends around a sprocket
like drum 37 on the shaft I8 and from Fig. 2 of
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the drawings it will be apparent how operation
- of the uwits 20 and 2[ results in oeperation. of
the chain 38, and consequent turning of the shaft
t5 and swinging of the gate D.

The hydraulie system embodying the present
invention is operable to move the gate between the
open: 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 motion of
the gate, to keep these factors- within reasonable
limits. The hydraulic system involves, generally,
pressure generating means G, a main pressure line
H supplied with. fluid under pressure by the means

G, o reversing valve J controlling the flow de- I

livered by the line H and having outlets suitably
coupled with the ends of the cylinders of ep-
positely operating cylinder and piston units K and
I, connections M and P between the ends of the
cylinders-of the units K and L, trip valves R and
S controlling: the connections M and P, respec-
tively, s speed eontrol T controlling connection
P, and various other features of construction and
arrangement of parts as will appear from the
drawings and the fellowing description.

The pressure generating means preferably in-
cludes a high pressure; a large volume pump 48
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 pumps
employed deliver operating fluid under a pressure
of about. 1000- pounds per square inch, the high
volume pump delivering such pressure at the rate
of about 25 gallons per minute-and the low volume
pump delivering such pressure at a rate of about
two: gallons. per minute.

- The pumps 40 and 4! are preferably driven con-
stantly and in practice- may be operated from
any suitable source of power, such as a prime
mover or the-like. Inthe drawings drive shafts 42
and 43 are shown operating the pumps 40 and
&1, respectively. Inlet or suction lines 44 and
45 supply the pumps 40 and &1, respectively, with
fluid. from: & reservoir 48. Outlets 47 and 48 of

the pumps 48 and 41, respectively, connect to and :

supply the main pressure line H.

In the preferred arrangement of parts a check
valve B8 is provided in the outlet 47 of pump 49.
A by-pass-means is provided from outlet 47 ahead
of the-cheek valve 58 to-an exhaust or return line
81 which conduects fluid to the reservoir 46. The
by-pass cennection preferably includes a valve
52 controlling the by-passing of fluid and the
valve; as indicated in Pig. 5, is of a type wherein
there is a fluid pressure actuated control element
on: which fiuid from the pump 40 operates and
tends to move 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- may be- supplied to member §3 to move it
against the pressure from pump 48 closing the
by-pass so- that all fluid irom pump 49 is de-
livered past the check valve 59 to the line H.

The high pressure line 54 is under control of
a valve 58 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 pesition. When the gate is either
fully opén or fully closed the valve §6 connects
line & with an exhaust line 57. In the preferred
arrangement. the valve 58 is operated by a cam
58 cn shaft 5. The cam is so shaped and pro-
vortioned as to properly. coordinate operation of
valve §& with the position of the gate. The op-

i

6
erating pressure for the parts just. described may
be from g pressure supply or accumulator 60. A
line 61 extends from the accumulator to valve 586.
A by-pass means is provided in connection with
the outlet 48 of pump 4! and this by-pass means

- is primarily in the form of a pressure relief
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mechanism that operates at one pressure when
the gate is open and at another pressure when
the gate is closed.

The by-pass means for the low volume pump
is shown as including a valve 85 with g valve ele-
ment 68 normally held by a spring 67 in position
Where fluid cannot escape through the valve to
the line 88. A limited escape bore §62 is provided
through. member 68 so fluid slowly passes through
element 8% into the chamber above element: 85.
A regulating or adjusting valve T8, such as a
spring loaded check valve, acts when the gate is.
open and is provided in a line 69 that extends
from the chamber of valve 65 above element. 6%
t0 a cylinder line 85. Valve T8 is adjusied by 2
member 718% and resists flow from: valve §5 to line
98 and cheeks reverse flow in line $2. When
pressure akove element 85 is-greater than that for
which valve T is set, the valve 70 opens and fluid
escapes from valve 8§ -allowing the element 6% to
operate against the resistance of spring §7 and
allowing eseape of fuid through the exhaust
connection €2 to reservoir 48, When the gats
is open there is low pressure in line 98, as will
e apparent from the description: to- follow, and
his pressure allows valve 78 to open when pres-
gure in line 48 exceeds that necessary to hold the

gate open.

A seeond reﬂula,tmg or adjusting valve B§&s,
such as a spring loaded relief valve, is provided
to allow pressure to escape from Lhe chamber
of valve 85 when the gate is closed and there is
high pressure in-line 88 holding valve 18 against
cmﬂr'ing ValVe 682 is: connected to the reservo'

hfcssure in lme @3 exceeds that necessary to hom
the gate closed:  Tf takes less pressure to hold the
gabte open than it doss te hold it closed and,

therefore, valve 78 is.set to open at a lewer pres

sure than: valve 85e.

In the preferred form of the invention.a chazk
valve T is provided in the main high pressurs
line H - hefore the line reaches the valve J 2
pressure relief means or valve 12 is provi
the line ¥ between the check valve 7i and
valve J. In-the case-illustrated the valve 72 in.
vol'zes a° valve member 73 normally held by o
spring 1% in a pesition where flow is confined ‘:,
the line H. A limited port 732 is p;ovm 15
through: element 13 so- there is. slow flow of il
into the chamber at the outer side of elemen’s Ta.
A spring leaded safety valve 73P allows fui d ]
escape from the chest of valve T3 when pressure
therein exceeds that at which the valves ba antd
T8 operate. A secondary or supplementary con-
trol valve 76 may be provided in parallel with
valve 18b. Valve 78 is shown as a manually op-
erated needle valve and ean be cenveniently op~
erated or adjusted as circumstances requirve. A
discharge line T3¢ extends from the valves 13b
and 76 to the exhaust line 51,

The main pressure line H extends to the valve
J andinermally maintains fluid under high pres-
sure: to. the valve J. The exhaust line §¢ con-
nectswith valve J to conduct fluid from the valvs
J' to the reservoir 45. A cylinder line &9 conw
nects: with valve J and has branches 84 and &
that eonnect to the cuter end of the cylinder &3
off unit ¥ and’ with the inner end of cylinder &4
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of unit L respectively. A second cylinder line §8
has branches 8f and 92 that connect with the
inner end of cylinder 83 and the outer end of
cylinder 84, respectively.

Unit K is a cylinder and piston unit involving
the cylinder 83 and a piston 9% that operates in
the cylinder. Stem 35 of the unit 21 hereinabove
deseribed extends into the cylinder 83 and car-
ries the piston 95. The unit L is a cylinder and
piston mechanism, in which a piston 86 op-
erates in cylinder 84 and is connected to or car-
ried by stem 25 of unit 20. From the diagram
it will be apparent that the reversing valve J
and the connections just described are such that

the valve J can be positioned to effect operation 1

of the units K and L so that the pistons thereof
move between the ends of the cylinders from =
positioning of parts such as is shown in diagram
5 to an opposite arrangement where piston 8%
is at the inner end of cylinder 83 and the piston
§6 is at the outer end of cylinder 84.

A control or operating means is provided for
reversing valve J and in the diagram this means
is indicated as involving cylinder and piston units
108 and 101 operatively coupled to the valve J.
High pressure operating fluid is supplied to the
units {88 and 181 through a control valve !§Z.
High pressure operating fiuid from the accumu-
lator 68 is supplied to valve {82 through a line
183,
unit 181 while a line 105 extends from valve {82
to unit 186. An exhaust line 18§ from the valve
132 may connect into the main exhaust line ¥i.

The control valve 102 is preferably provided
with an electric operating means so that it can
be operated from any suitable point remote from
the mechanism. In the case illustrated an elec-
tromagnetic actuating device is shown at {8
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 115 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
the connection P and it is preferred that a check
valve (16 be included in connection P between
the valve S and the cylinder 84. The check valve
{48 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-
tem from opposing movement of the gate when
the trip valves are operated.

In the case illustrated the valves S and R are
indicated as hydraulically operated valves sub-
ject to operation by fluid pressure from a pres-
sure line 128. Flow to line {20 is under confrol of
a valve {2] supplied with pressure from the ac-
cumulator €0 through a line (22 connected into
line {85 so that pressure is available to operate
the valves 8 and R only when valve 102 is posi-

A line 184 from the valve 182 extends to ¢

[}
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tioned so that pressure is supplied to line 10§,
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 130 is
shown provided to operate valve 121 and is shown
in the electric circuit.

The means T is, in effect, a speed control for
the gate acting when the trip valves 8 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 133 in the connection P between
the valve S and the cylinder 84. In the case illus-
trated a pressure relief valve 131 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 1306. Purther, a limited action check
valve 133 is provided in branch 81 that connects
with the inner end of cylinder 883.

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 throtile 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
138 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 133 in branch 81 of cyl-
inder line 88 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 cyiinder 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 94 the valve confrolled connection P is
rendered effective for the purpose desired.

In the preferred embodiment of the invention
limited action check valves 140 and {41 are pro-
vided in the cylinder lines 88 and 98, respectively.
These valves may be of the type illustrated in
Fig. 6. The valve 140 may be such as to allow free
or full flow from valve J to the branches 8t and
82 while it has limited checking action when
there is a tendency for fluid to flow through the
line 88 to the valve J. The valve (41 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 {40 and {4{ are effective
when the hydraulic system is being opsrated to
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 cceur due to wind or other
such faetors if sueh chsacks were not provided.

With the general arrangement and relation-
ship of elements above-deseribed, the gate when
open can be moved to the closed position by the
hydraulic systern which operation sets or cocks
the springs which normally tend to move the
gate to the open pesition. The reversing valve
J is operable so that the gate can he 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 accordance with the present
invention the control valves 182 and §2( are so
related and sre under control of the electric sys-
tem 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 {18 and control valve 12! has
been described as operated by an electromagnetic
actuating device 138. The devices 110 and {30
may in practice be isolenoids, 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 diagramatically 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 159
which control the action or operation of the actu-
ating devices 118 through a relay 154 and a switch
{52 controlling the operation or action of the
device 189 through a relay :#53. TFurther, in ac-
cordance with the invention, the tripping action
or the operation.of the actuating device 138 which
controls the valve 124 ‘which in turn governs ac-
tion of the tripping valves is under control of a
switch 184 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 158 one pole of which may
be grounded as at {55 while the other is carried
by what I will term a main line {51. The actu-
ating device 148 and more specifically, the wind-~
ing of that device, has one pole grounded as at
{58 while the -other pole is connected by means
of a line 158 with the main line {57 through the
relay 54, The relay {8i is a normally open re-
lay with a winding 188 to be energized in order
to close the relay and thus complete the cir-
cuit throusgh line 159.

The winding 180 of relay {8l ‘has ene pole
grounded as at F84 and has its other pole con-
nected to the main line {57 by a line 162. The
switches 188 and {598 are connected in series in
line 182, switch 140 being a normally open switch
while switch 88 is normally -closed.

The switches 448 and {58 are connected in
series between lines 487 and {62, switch {48 being
adjacent line 157 while switeh 458 is adjacent
line #82. Ttis preferred to provide-a holding. cir-
cuit for the winding 160 so that by merely .mo-

10

15

20

25

30

35

40

60

75

i0

mentarily operating switch 148 the winding 180
is not only energized, but remains energized. In
the arrangement illustrated, the holding circuit is
carried by a line {65 which extends from line
162 between the switcheg {48 and {50 to line 159
between the relay 451 and the coil of the device
418.

Through this arrangement relay 1§f is nor-
mally open and the control valve {82 related to
the device {19 is normally in positicn where flow
therethrough acts in the manner above-described
so that the gate is opened or held open. When
switch #48 is clesed the circuit to the coil 168 of
relay (81 is energized through the line [§7, the
line 62 and the ground #6{. As soon ag relay
18! closes, the circuit to the coil 160 remains
elosed -through line 157, line {59, line (85 and
line 62 and finally through ground (6{. When
relay {81! is closed the device 18 is energized or
actuated operating control valve 102 so that the
gate is moved from the open position to the closed
position.

Assuming the valve {82 to have been actuated
as above-described, at any time that it is de-
sired to reverse valve 182 so that the gate is moved
to the oven position or is held in the open posi-
tion, the switeh 480 is actuated or opened thus
breaking the -eircuit through line 162 so that the
circuit through winding {60 is broken with the
result that relay 154 opens and the device 110
returns to its normal unactuated position.

The trip valves -§-and R are normally closed
and they are opened when contrel valve §21 is
operated as by energization of the actuating de-
vice 130. The coil or winding of the device {38 is
under control of switches 182 and §54 through
the relay 153.

The relay 153 is a double throw relay which
controls line {82 and also a line 119 extending
from the main line 157 ahead of switch 140 to
winding of the device 138. ‘The line {78 con-
nects to -one pole of the winding of device 136,
the other pole therecf being -connected to ground
as at 173, ‘The relay 153 is so related to the lines
162 and {78 that the circuit through line {62 is
nermally closed while the circuit through line {79
is normally open and -is only closed when the
winding 474 of relay 153 is energized. The wind-
ing 114 of relay {53 is connected in a line {75
which .extends from the main line {87 through

switch 152 through the winding {74 .and to ground

at 1718.

With this arrangement, closing of the normally
onen switch 152 results in energization of wind-
ing 474 so-that winding 88 of relay 1§t is opened
while the circuit through line 4798 and the wingd-
ing of the actuating device 130 is closed. This
results in operation of the control valve 162 to its
normal unactuated position simultaneously with
actuation of the confrcl valve {21.

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 174 of
relay £53 will remain energized. The holding
circuit -as illustrated in the drawings involves a
Tline {79, which extends-from one pole or contact
of relay 153 to the winding {74 through the switch
154 and is energized when the relay 183 is actu-
ated. The switch 154 is normally closed so that
when the relay 153 is once actuated as by closing
of switch ‘182, the relay is. self-energized and
remains.closed.

The switch 154 is preferably coordinated with
the gate so that it is opened only when the gate
is open.. Tn the cage illustrated, a cam (8¢ op-
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erated with the gate has a lobe or projecting part
181 located to engage and open switch {84 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 (21 through
device 130 at the same time that relay (83 is
opened so that valve 102 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 180 opens switch {84 thus opening the cir-
cuit to the winding (74 with the result that the
relay 153 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 heold the
gate closed. Though the hydraulic system 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 toc 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 connecticns having a check valve
therein.

3. In combination, a gate, means pivotally
supporting the gate, operating means including,
two spring units, one inciuding a reciprocating
member operated the length of its stroke by a
spring and the other including & reciprocating
member operating oppositely to the first men-
tioned member and checked near one end of its
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movement by a spring, and a drive connecting
said members and the gate, and a hydraulic
system including oppositely operating cylinder
and piston units one coupled to each cf said
members, fuid connections hetween the ends of
the cylinders of the last mentioned units, and
a throttle valve 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
member operating oppositely to the first meo-
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
system 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 throtile
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 fluid
connections, and a throttle valve in one of the
fiuid 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 umnits, 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 fluid 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
cppositely 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 Aluid connections, a source of fiuid pres-
sure, g 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 irom the cylinders
to operate the unifs in either direction, and
limited check valves in the last mentioned fiuid
connections.
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‘9, In combination with 2 -pivetally mounted
gate, spring powered operating means under
pressure when the gate is closed tending o swing
it ‘open, and 'a hydraulic system -including, two
oppositely operating cylinder :and piston -units
‘coupled ‘to the operating means to operate there-
with, :finid -connestions ‘between the -ends of :the
cylinders of ‘said ‘units, -a ‘throttle valve -in one
:af ‘the fiuid connections, = source -of fuid pres-
:sure, a reversing valve controlling fluid from said
source, fluid -cennections between said reversing
valve and the ends of the cylinders-of said units
so fluid is condueted to and from the -cylinders
+t0 -operate the units in -either -direction, and -a
limited check valve in the last mentioned con-
mnection from the-end of the ¢eylinder from which
flow {ds:governed by the throttle valve.

10. 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 fo-operate
therewith, fAuid connections between -the -ends
-of the cylinders of ‘said units, one filuid eonnec-
tion -having @ check valve and -a trip walve
therein, .and the other fluid -connection having a
check wvalve, -a trip valve, -a throttle valve and a
pressure relief -valve therein, the throttle valve
.and relief wvalve being .conneeted -in paraillel, -a
-source of fuid pressure, a reversing valve .con-
trolling fluid frem said source, and fuid con-
nections between :said reversing wvalve and the
.ends.ef the cylinders of :said units so fluid s con-
.ducted to-and from the eylinders fo -aperate the
units in ;either direction.

11. In comkination with -a pivotally mounted
gate, spring -powered :eperating means -under
pressure - when the .gate :is «closed tending fo
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 wunits, ‘a throttle valve -in -one
.of the fluid -connections, a -source of fiuid -pres-
sure, -a reversing valve controlling fiuid from
said souree, 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 pressure large volume pump, -and -a high
pressure low yolume pump.

12. In combination with -a pivotally m011ﬂ+e4
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 means to operate therewith,
fuid connections -between the ends of the eylin-
.ders -of said «units, a throttle valve in ene-of the
-fluid connections, a-source:of fluid pressure, a re-
versing -valve -contrelling -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 -direction, the
sourcs -of fluid pressure.including, @ high pres-
-sure- large volume puimb,-a high pressure low
volume pump, and fuid by-passing means in the
-outlets .of said pumps.

12. In combpination, a .gate, means pivotally
supporting ‘the gate, -operating ‘means including,
two spring wumits, -one including -a reciprocating
smember eperated 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 sand checked near -one end -of -its
movement by & spring, and a drive connecting
said members and the gate, and 2 hydraulic sys-
‘tem -including oppositely operating cylinder and
piston units .one coupled to each .of ;said mem-
bers, a fuid handling line, a Treservoir carrying
fluid, pump means receiving fAuid from the res-

-ervoir and -delivering -it under :pressure 4o 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 combmatlon a -gate, means pivotally
supporting the -gate, operating means including,
two :spring wunits, -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-
tioned member and cchecked near one end of its
‘movement by a spring, and a drive -connecting
said members-and the gate, and a hydraulic sys-
tem 4including oppositely operating cylinder and
piston units.one coupled to-each of said members,
.a fluid handling line, a reserveir -carrying -fiuid,
pump means receiving fluid from the reservoir
and -delivering it under pressure to said line, a
reversing wvalve -controlling -the fluid delivered by
said line, cylinder connections between the re-
wversing valve and the .ends -of the cylinders, and
limited check valves.in-the cylinder .cennectiens.

15. In -combination, a gate, ‘meamns pivetally
supporting the gate, -gperating means including,
two spring units, -one ‘including a seciprogating

_member operated the length of its stroke by a

spring -and the -ether including a reciprocating
member operating .eppositely to the first men-
+ioned member :and .checked near-one end of its
mevement by -a .spring, -and a -drive -conneeting
said members and the gate, and .a hydraulic sys-~
tem dncluding oppositely -operating .cylinder and
piston units.ene coupled to-each of said members,
& fuid handling line, . a reservoir -carrying fAunid,
pump -means receiving fuid from the reservoir
and delivering it under pressure to .said line, -a
reversing valve controlling the fluid delivered by
said line, and cylinder connections betwsen the
reversing valve :and the -ends .of the cylinders,
the pump means inclhiding, :a large -volumes pump
and a .small volume pump, each with .2 bypass
.means-carrying fluid to the reservoir.

18, In combination, .a gate, means pivotally
supporting the. gate, operating means including,
two spring units, one including a reciprocating
Junember .operated -the length 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
movement hy a spring, and .a drive connecting
said menibers and the gate, and .a -hydraulic sys~
tem including oppositsly cperating cylinder and
piston units one coupled to each of said members,

.& fluid handling line, g reservoir carrying fluid,

pump means receiving .fluid from the reservoir
and deélivering .it under pressure o said line, a
‘reversing valve controlling the fluid delivered by
said ‘line, cylinder connections hetween the re-
‘versing valve and the ends of the cyiinders, and
a pressure controiled bypass from -the Auid
handling line to the reservair.

17, In combingtion, a gate, means pivetally
supporting the gate, operating means including,
two spring units, one including -a reciprocating
member operatﬂd ‘the length of 'its stroke by a

;spring -and ‘the :other including a reciprocating
inember -operating -oppesitely ‘to the first ‘men-




2,556,631

15

tioned member and checked near one end of its
movement by a spring, and a drive connecting
said membhers and the gate, and a hydraulic sys-
tem including oprositely 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
therein, the relief valve and throttle valve being
in parallel, a reservoir, a pressure line, pump
means receiving fluid 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 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-
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 throtiie valve being in
parallel, a reservoir, a4 pressure line, pump means
receiving fluid 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
from a closed position to an open position, and a

hydraulic system including, oppositely operating °

eylinder 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
volume 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, s 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
pressure to the reversing valve, the generating
means including a high volume pump and a low
volume pump, and means by-passing flow from
the high volume pump to the reservoir only when
the gate is in said positions including, a control
valve and a cam 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 fiuid to and
from the ends of the cylinders of said units,
pressure generating means supplying fluid under

ressure to the reversing valve, the generating
means including a high volume pump and a low
volume pump, and means 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 cam 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
units, pressure generating means supplying fluid
under pressure to the reversing valve, the gen-
erating means including a high volume pump
and a low voluine pump, and means by-passing
flow 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 system including, oppositely operating eylin-
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, g
reversing valve controlling flow to and from the
ends of said cylidners, 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 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 1o 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

supnplying 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 eylinders, pressure generating means sup-
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plying fluid under pressure to the reversing valve,
and means operating the reversing valve and trip
valves and including s 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 contro] 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 valve 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
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including a trip valve and a check valve and one
including a throttle valve, a reservoir, a revers-
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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 valvés 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-
ating 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 confrolling flow to and from the ends of
said ecylinders, 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-
ating 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 inelud-
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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