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14 Clmms.-

Conventmnal crossmg gate structures, which

- are employed at railroad crossings to. stop high-

1y comprise a hollow standard, a. hollow head
- mounted on the upper end of the standard for

way: traffic during the approach of a train, usual-

- limited horizontal movement. out of its mormal
- position;, a. gate pivotally supported by the head

10

for vertical movement into: and out of operative:
position, and gate operating mechanism for mov-
ing: the gate vertieally. The. head and standard
“usually: carry co-operating stop: lugs which pre-

o vent the gate from being swung out: of its:normal

_Vertleal plane of operation horizontally toward

the crossing but permit.such movement in the op-

15 ]

200
- '_return a- horizontally swung ge.te to its normal

posite direction away from the crossing so. as to

‘enable a. vehicle trapped on the crossing between

lewered gates: to strike and swing a gate and thus
escape from the crossing: with: little or no damage
either to the gate or to: the vehicle.

‘Various arrangements have been proposed to

" Vvertical plane: of operation: but these have been

- characterized by one:or more features of structure-
~or operation which are objectionable because: they

| __'25:2*1111&111]3'* eomphcate the gate structure Or- permit.

. the gate to rise before it. returns te normal posi-

. tiom, or offer increasing: resistance- to turning as

~ the gate is swung outwardly, sometimes sufficient:

- either to cause damage during the outward swing
- _'30_"-_ or to build up a return force great enough to oc-

- casion damage: when the gate reaches its normal
| 'posrtmn where further henzontel mevement is

| prevented " - |
- "The present mventmn which relates to the re-

| turn mechanism, has for its prineipal object the

- provision of & return mechanism which is not.

- -characterized by any of the foregoing objections.
 More specxﬁcally, the. objects. are: to provide an

40

‘inexpensive return. mechanisnt of simple char-

‘acter; to provide one which. prevents the rise of
the gate while it is: out of its normal position:; to

provide. one which requires the same easy turn

force at: any point in: its outward travel; and to

. provide owe which not only returns the: gate at
“a. uniform. speed but at a designed rate of speed
‘that can: be made low eneugh to: prevent any pos-
sibility of damage.

. A further object is. to prowde a return mecha-

~..-"'n1sm which can: be made to move a gate auto-
“matically from one: of its positions to a caution:

 position intermediate its: up and: down pomtlens
- upon: g power failure.

55

The: mventmn is 111u$ﬁrated in the accompany-

ing dramngs Wherem—-

(C1. 39—8)

Figure 1 is a vertical section through a gate
structure which emhbodies my invention;

Figure 2 is a similar section with the head
turned 90 degrees;

-~ Figure 3 is a top plan view thereof with the gate

(broken off) and ceunterwelght mdlcated in dot-

fed lines:

Figure 4 is a schematic view of a suitable con-
trol system for the structure illustrated;

Figure 5 is a section taken through line 5—5,

Figure 1;

Pigure 6 is a section taken through line 6—86,

- Flgure 2:

Figure T is a detail showing the return mecha-
nism control switches in their normal position;

Figure 8 is a similar detail showing the return
mechanism: switehes as they appear immediately
after the head has been initially turned out of its

- normal position,

Figures 9 and 10 are rear elevations of a relay
solenoid constructed in accordance with the in-
vention, the figures showing the parts in the gate

up and gate down positions respectively;

Figures 11 and 12 are corresponding front ele-

-vations thereof; and

Figure 13 is a: side elevation.

The structure illustrated comprises a hollow
cylindrical standard [, a hollow cylindrical head
2 mounted on the standard, a detachable cap 3

mounted on the head, and a gate shaft 4 which

passes- horizentally: through the head and upon
which the gate b is mounted. The head is rotat-
ably mounted on the standard through the agency
of a series of rollers 6 carried at the upper end of
the standard. The rollers engage an over-lying
track on the head and, in the normal position of

- the head, extend into a similar series of recesses

so.that the head will be elevated when norizontal-
ly' tfurned. The rollers and recesses are spaced
irregularly in: such fashion that they match only

- in the normal position of the head whereby the
- latter remains elevated as long as it remains out

of its normal position. It will be understood that

- suitable stop lugs are provided between head and

standard which prevent turning movement of
gate fromr normal position toward or across the

~tracks but which permit movement in opposite di-

rection..

Any suitable gate operating mechanism may
be employed, such as the one described and
claimed in the application of Henry F. Hawes,
filed May 14, 1936, and serially numbered 79,728.
The mechanism therein and herein shown is of a
jack type which comprises a piston-cylinder or

- Jack J,, & flow control valve V, a. pump P, and a
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motor M. The piston of the jack is connected to
the gate shaft so as to lower the gate when moved

- one way and raise 1t when moved the other. The
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gate raising and lowering chambers of the jack
are respectively connected by pipes to the valve
V, which, in its normal or gate raising position,
connects the gate raising and gate lowering cham-
bers of the jack respectively to the supply and
suction sides T and 8 of the pump and in its other
or gate lowering position reverses these connec-
tlons. ‘The supply and suction sides of the pump

are connected to each other through a pressure:

relief valve 9. The pump and motor are prefer-

‘ably mounted on a U-shaped bracket {8, which

depends from the inner end of the head so as to
turn therewith.

the latter part of this specification. The relay
solenoid 11 is mounted on the U-shaped bracket.
Its operation can be determined by referring to
the control system shown in Figure 4. In this
system, it will be noted that the interlocking re-
lays I normally, that is to say, when the gate is
up, maintain open the circuit of the relay R of
relay solenoid ti. When g train enters the pro-
tected block from one direction, the correspond-
ing interlocking relay I will cause the correspond-
ing one of the interlocking relay switches 12 to
be operated so as to place the control rela,y R
across the battery B. The energization of the

- relay R causes switch R1I3 to close, thus placing
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the solenoid S of the relay solenoid across the

-battery B. With the energization of the solenoid

an operating member or solenoid carriage is
moved from one position to another and is held

~in such other position by the relay R. This oper-

ating member in moving to the relay holding

position, operates a normally closed switch Si4
to open its own circuit and thus effect its de-

ehergization. The operating member at the same
time opens a normally closed switch S15 which
iIs in series with the up limit switch 19 of the

motor and closes a normally open switchh Si6

which is in series with the down limit switch {86
of the motor. In this manner, the motor is
blaced across the battery through its down cir-
cult and the gate thus moved from its up to its
down position, in which position the motor cir-
cuitc is opened by the down limit switeh 16. Thus,

it will be seen that, when the control relay R is

energized, it causes the solenoid circuit to be
energized and the operating member to be moved
from one position to another and that, as long as
the control relay R remains energized, the oper-
ating member will remain in said other. or oper-
ated position. Since the operating member, in
moving to its operated position, opens both the

-Solenoid circuit switch, Si4, and the motor up

circuit switch S5, and closes the motor down
circuit switch S16, 1t will be further evident that
these parts remain in their respective operated
positions as lohg as the relay remains energized.

The relay R remains ehergized until the train
leaves the protected block. When this occurs,

the proper interlocking relay I operates the cor- |

responding switch 12 to open the relay circuit.

The relay circuit thereupon opens the solenocid '
circuit through switch R12 and permits the oper-

ating member to be returned to its normal pOsi-~
tion by a spring (hot shown) thereby not only
refurning the valve to the position in which it

conditions the operating mechanism for the up
movement, but at the same time closing the

-0y a vehicle.
crossing, the gate will be broken.

pivotally mounted on

‘
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| motor up circuit switch S15 to initiate the gate

raising movement of the operating mechanism
which movement continues until the gate is in
the up position whereupon the motor circuit is
Opened by the up limit switch (5. In addition,
of course, the operating member closes the sole-
noid circuit switch Si& and opens fhe motor down
circuit switch S16.

While the gate is bemg lﬁwered or raised, or,
when it is in its lowered position, it may be struck
If the vehicle is approaching the
if 1t is legving
the crossing, the gate will be horizontally turned.
After the gate has been turned, it may be desir-
able to prevent it from rising before it returns

L toits normal posztmn across the highway. To do
The valve V may be operated in a,ny suitable -

- way but preferably is operated by a combined
relay solenoid Il of the character described in

this, means are provided, in accordance with the

present invention, for energizing the relay R as

soont as the gate leaves its normal vertical area or

"~ plane of operation and for keeping the relay

energized so long as the gate remains ocut of ‘its
normal plane. In the construction illustrated,
such means comprises a normally open switch 17
the head through the
agency oi a switch. supporting: frame §8 which

is pivotally secured to a bracket {8a¢ that depends
from the underside of U-shaped bracket 18. The

switch frame 18 tends, by gravity,; to rock to a
switch closing position but normally is prevented
from rocking by having its heavy end rest loosely

on a fixed part 19 of the standard. However, as

soon as the head begins to furn, it is elevated by

the rollers and this elevating movement raises

the switch frame 18 relatively to the fixed rest
t9 sufficiently to permit the frame to rock to the

switch closing -position.. The swifch {7, being
carried by the head, naturally remains in its
closed position as long as the head remains out

of its normal position. Since this switch func-
tions only to shortcircuit or shunt out the inter-
locking relay switch {2, which controls the ener-
gization of relay R, it becomes apparent that

‘relay R will be energized and remain energized

as long as the head is out of its normal position.
With the relay energized, the gate operating
mechanism will be operated to lower the gate, if
it 'be out of the lowered position, and, to hold it

in such position until the head returns to and

drops in its normal position.
After the vehicle, which turns the gate, has

released it, it is desirable to return the gate.
In further accordance with my invention this is -

accomplished by securing a piston ahd cylinder
between and respectively to the standard and
head, connecting its chambers to each other
through a pressure relief valve and te the sue-

tion and pressure sides of a motor driven pump-
in such manner that the pump tends to operate

60

piston and cylinder in a gate return direction,
and operating the pump while the head remains
out of the normal position. To this end g return
cylinder 28 is fixedly secured to the underside of

the head’s U-shaped bracket !§ so as to rotate

with the head. Its piston 2! is connected
through a flexible chain 22, which extends around

a gulde member 23, in the form of a rotatable
gear mounted on and carried by head bracket

10, to a connector 24, the latter being pivotally
mounted onh a fixed centrally lccated standard
part 25.
outwardly from its normal position, the piston is
held stationary and the cylinder moved clockwise
in the arrangement illustrated. In moving
clockwise, the size of its gate turning chamber

In this manner, when the gate is turned
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- while, in returning or moving counterclockwise,
such. action is reversed. |

The gate turning chamber 26 and reﬁurnmg

2,148,733

26 (on the left) is increased and that of the gate
returning chamher 21 (on the right) is decreased

chamber 2T may be connected to an oil system

“Independent of the system employed for the op-

~ erating mechanism but preferably are connected

'respeetwely to the suction and pressure sides
of the- eper&tmg system and thus: eennected to
~each other through the pressure relief valve 9.

'Thus in turning outwardly oil is: forced from the

return: chamber into the pressure side and drawn

. into the turn chamber from the suction: side.

15.

In returnmg, such: action. must be reversed; hence,

it is necessary to close the motor circuit since it
- will: normally be opened in the down positien by
. the down: limit switch 16. Consequently, another

- uermally epen switch 28 is: mounted: on the piv-

20,

2D,

- tion. X the gate is out of the down: position, it
- will be lowered and, if in the down position, it
- will be held down but an oil flow will be estab-
lished: through the relief valve 8. At the same
“time the return. chamber 27 will also. force oil into

30,

otal frame- 8.

6. With this arrangement, as soon as the head:

- turns, switehes. IT and 28 are operated to insure
both: the conditioning and the operation of the

gate- operating mechanism for the down opera-

'_ the pressure side of the oil system against the

~+ the turn: chamber.
as the gate turns outwardly.

pressure- of the pump and this oil will likewise
~ flow through the relief valve 9 to the suction side

of the system: from which some oil will pass into

R the end of its outward movement, the oll pres-

~ sure in supply side T of operating mechanism oil
. system. becomes effective to force oil into the re-

turn chamber 21 and draw oil out of the turn

o ehamber 26 to. effect the gate return movement.

At its. nermal position, the head drops from its

elevated position to. open both switches [T and

28 and thereby restore the contrel system for

o 'nermal operation.

’Ifh_e speed at. which the return mechanism re-.

turns the gate will be determined by the capacity

. correspondingly higher rete of speed, as may he

. of the pump and the size of the return cylinder.

It is easily possible to. make the return cylinder
of a size large enough to insure a very low rate ef
return speed or at any smaller size to provide. a

~ desired.

oo
Y|

Tt will be understood that the gate after reach-
ing the up pesﬂ:wn will be locked therein as long.
as the relay R remains de- energized e,nd that,

" after it has reached the down position, it will
- again be locked as long as. the relay R remains

| €0 -

energized. With this character of operation,. it

may be pointed. out that. the return mechanism

o can be made further to aceempllsh an important

_.result when the gate is in the down posﬂmn
-_'.31mply by eeunter-—welghtmg the gate, as indi-
cated by dotted lines 29 'in Figure 3, so that it

: ~ tends to rise by gravity. Now, with the gate

lewered should g, failure of some character, such
S pewer failure which de-energizes the control

- system, cause the valve to return to its gate rais-

-_75

ing p051t10n the counterweight will exert a pres-
‘sure in the suction side of the oil system which
tends te turn the gate, a result prevented by the
The return cylinder will there-
fore remain statlenary but the counterweight
pressure will be effective to move the p1sten to

reller recesses

| This switch: is arranged to close
‘and open in the same manner. as switch {1 and,
-~ when: closed, to shunt out the down limit switch

This action: continues as long:
When it reaches

3

the right and. thereby permit. a flow of oil from
the gate lowering chamber of the jack to the
turn: chamber 26: of the return mechanism and
from the return chamber 2T of the latter to the

gate raising chamber of the jack, a flow which

causes the gate to rise. This flow is not effec-
tive to- cause the gate to rise completely to the
up position but it will cause it to: rise to a cau-
tionary position wherein it is high enough to
clear the highway and low enough to attract at-
tention and thereby act-as a warning signal.

- Referring now to the relay solenoid, which has
been hereinbefore designated generally by the
numeral {1, as in Figures 1 and 2, it is noted that

- such device is shown: in detail in Figures 9 to 13

inclusive: As shown, its relay R comprises a

relay coil 30, a magnetic core 3t of inverted U-

shape, and an armature 32, movable between in-

operative or gate up and operative or gate down

positions; while its solenoid: S comprises a pair of
coils: 33 arranged between upper and lower cross
members 34, 39 of magnetic and non-magnetic
character, respectively, and solenoid plungers 36
for each coil, each plunger being movable, through
an: opening in the lower non-magnetic cross-mem-
ber 3% of the solenoid, between inoperative or
gate up and operative or gate down positions, and
being mechanically connected: to: each other by

a. magnetic cross bar 31T,

‘The relay and solenoid: are held as. an unit in
fixed space relation by brass securing bolts: 38
extending in pairs on each side of the unit from
the relay core 31 through the solenoid upper and
Iower cross members 34 and 35, while the relay
core 21 is spaced from: the solenoid cross member
34 by brass spacers. 38a placed over the securing
bolts 38. The relay core 31, solenoid stationary
cross members 34 and 35, bolis 38 and spacers. 38a
thus cooperate to provide a fixed or unitary
frame: in which the magnetic circuit of the relay
and: sclenoid are independent of each other.

The movement of the relay armature 32 is
used to effect the- operation of the solenoid cir-
cuit closing switch RI3 and to this end such
switeh is pivotally mounted on the frame of the
relay solenoid and actuated through a link 39

~which is mechanically connected at its opposite

ends to the switch RI3 and’ the relay armature
32. With. the solenoid coils energized, their
plungers 36 will move upwardly and such move-

- ment. may be utilized to operate the valve V from

the gate up to the gate down position by con-
necting the valve to the solenoid plunger  cross
bar 37.

"Teo hold the valve in the gate down: position, a
holding armature 40 is arranged hetween the re-

lay core 31 and the solenoid upper cross mem-

ber 34 and mechanically connecied to.the solenoid
plungers. 36 for movement upwardly against the
relay core when the solencid is energized. Ac-
cordingly the holding armature: 40 is connected
to the plunger cross bar 37 by non-magnetic arms
41 at the outer sides of the solenoid ceoils.. Thus
the solenoid plungers 36 together with their cross
member 37, arms 41 and holding armature 49,
form a movable carriage which moves upwardly,
when the solenoid is energized, until carriage
holding armature 40: strikes relay core 31. The
latter thereafter holds the carriage in its upper

position as long as the relay remain energized.

With this arrangement the solenoid can be de-
energized immediately after its eperation. Con-
sequently the solenoid switech S14 and one or
more oither switehes, as may be desired, such as
the motor up: eireuit switech. 819 and. the motor:
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‘down circuit switech SI6, are pivotally mounted

on the fixed frame of the relay solenoid and oper-
agted by the movement of the solenoid carriage
through an arm 42 which connects the carriage
to the switches. It will be obvious that, when

the relay coil 30 is deenergized, its armature and |

the armature-operated switch, as well as the

solenoid carriage and the carriage-operated.
- Switches, will return to their normal paositions.

'The return of the carriage is made positive by
using springs 43 between the carriage and the

frame which springs are conveniently placed
between frame part

over the carriage arms £&1,
34 and carriage part 317.

The term “jacktype’, as applied herein to cross-
ing gates, is intended to define a pivoted gate
structure in which the gate arm is moved, be-
tween its operative and inoperative positions, by
a, fluid-operated piston-cylinder device or jack.

Having described my invention, I claim:

1. A crossing gate for protecting a track block
comprising a horizontally swingable gate nor-
mally movable vertically between up and down
positions, an operating mechanism to move said

.gate vertically, a control system having a relay

which, when energized and de-energized, renders
the system operable to effect the operation of
sald operating mechanism for gate movements
respectively in opposite direction, and means op-
erative when the gate is horizontally turned while
lowered to condition the relay for the gate down
cperation only. : o | o

2. A crossing gate for protecting a track block
comprising a horizontally swingable gate nor-
mally movable vertically between up and down
positions, operating mechanism for moving the
gate up and down, said mechanism including a

valve operable in one position to condition the
operating mechanism for the down movement and

in its other position for the up movement of the

gate, a system for controlling the operating

mechanism, said system including a relay solenoid
Operable when the relay is energized to move the

- valve to one of its positions and, when de-ener-

49

o0

glzed, to move the valve to the other position and

Ineans operative when the gate is horizontal-

ly turned while lowered to condition the relay for
the valve down position only. |

3. A crossing gate for protecting a. track block
comprising a horizontally swingable gate nor-

mally movable vertically between up and down .

positions, operating mechanism for moving the

- gate up and down, said mechanism including a

60

65

70

valve operable in one position to condition the

operating mechanism for the down movement and

in its other position for the up movement of the
gate, a control system having a relay operable
when the relay is energized to effect the down
operation of the gate operating mechanism and,
when the relay is de-energized, to effect the up
operation, a normally open switch adapted when,
closed to cause said relay to be energized, and
means ior closing said switch when the gate is
horizontally turned while lowered.

4. A crossing gate for protecting a track block
comprising a standard, a normally stationary hor-

lzontally turnable head, a gate carried by said

head for vertical operation between up and down
positions, means for moving said gate up and

down, a piston cylinder connected between head
and standard, and fluid-pressure operated means
operative after the head is horizontally turned to

operate said piston cylinder to return said head
to 1ts normal position occupied when the gate is

~down and extends across the highway.

~g

2,148,738

5. A crossing gate for protecting a track block
comprising a standard, a normally stationary
horizontally turnable head, a gate carried by said
head for vertical operation between up and down

Positions, means for moving said gate up and

down, a return mechanism having a piston part
and g cylinder part connected between head and
standard, one part being stationary and the other
movable with the head when the latter is hori-
zontally turned, and fluid-pressure operated
means operative after the head is turned to return
sald movable part to its normal position occupied
when the gate is down and extends across the
highway and thereby to return the head. |
6. A crossing gate for protecting a track block
comprising a standard, a normally stationary
horizontally turnable head, a gate carried by said
head for vertical operation between up and down
positions, means for moving said gate up and

~down, a gate return mechanism having a piston

part and a cylinder part connected hetween and
respectively secured to said head and standard,

~one part being stationary and the other part

being movable with the head when it is horizon-
tally turned, and a source of fluid pressure, said
cylinder having a return fiuid chamber connected
to sald source of fluid pressure to effect the re-
turn of said head after it has been horizontally
turned. | |

1. A crossing gate for protecting a track block

10
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30

comprising a standard, a normally stationary hor-

izontally turnable head, a gate carried by said
head for vertical operation between up and down
positions, means for moving said gate up and
down, a gate return mechanism having a piston
part and a cylinder part connected between and

39

respectively secured to said head and standard,
one part being stationary and the other part be-

ing movable with the head when it is horizontally
turned, and a pump having its pressure side con-
nected to said cylinder and adapted when oper-
ated to urge said movable return mechgnism part
in the return direction of the head, and means
for maintaining the pump in operation when the
head is turned. I |

8. A crossing gate for protecting a track block
comprising a standard, a normally stationary

horizontally turnable head, a gate carried by said

head for vertical operation between up and down
positions, a jack for operating the gate up and
down, a jack operating system including a revers-
ing valve and a motor driven pump connected

~through said valve to said jack, a relief valve con-

necting supply side of pump to suction side there-
01, a gate return mechanism having a piston part
and & cylinder part connected between and re-
spectively secured to said head and standard, one

part being stationary and the other movable with

the head when the latter is horizontally turned,
sald cylinder having turn and return chambers
respectively connected to suction snd pressure
sides of said pump, and means for maintaining
the pump in operation when the head is turned.

9. A crossing gate for protecting a track block
comprising a standard, a gate supported by said
standard for-vertical operation between up and
down positions, a motor actuated operating mech-
anism for moving the gate up and down, an elec-
trical control system therefor, and means opera-
tive, upon a motor failure occurring when the
operating mechanism is conditioned to effect
movement of the gate from lowered position to
ralsed position to move said gate from said lowered
position toward said
mediate position,

raised position to an inter-

4.0

45

o0

60

65

70

5



y

2,148733

>

10. A crossing gate for protecting a track block ~ gate is horizontally turned while lowered, to ren-

comprising a standard, a gate supported by said

standard for vertical operation between up and
- down positions, a motor actuated operating mech-
anism for moving the gate up and down, an elec-
trical control system therefor, and counterweight

~ means operative upon a motor failure occurring
- when the operating mechanism is conditioned for

- movement of the gate from lowered position to
10

raised position, to move said gate by gravity from
said lowered position toward saild raised position

:' to an intermediate position.

11. A crossing gate for protectmg a track block

'.'comprlslng a horizontally swingable gate nor-

15

- 20

. mally movable vertically between up and down
. positions; an operating mechanism to lower and
raise said gate between said positions; and a sys-
tem electrically controlling the operation of the

operating mechanism;. said system including

‘means operative, when the gate is horizontally
- turned while lowered, to render the control sys-
. tem moperable for effectmg the gate rmsmg oper-

- ation of said operating mechanism.

- 12, A crossing gate for protecting a track block

| '25 ‘comprising: a horlzontally swingable gate nor-

- mally movable vertically between up and down

. positions; an operating mechanism to lower and
- raise said gate between said positions; a system
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_electrically controlling the operatlon of said oper-
ating mechamsm and means operative, when the

sald operating mechanism;
- when and as long as the gate is both lowered and

der the control system inoperable for conditioning
the gate operating mechanism for the gate raising
operation.

13. A crossing gate for protecting s track block
comprising: a horizontally swingable gate nor-
mally movable in a vertical plane between up and

- down positions; an operating mechanism fo raise
and lower said gate between said positions; a

system for electrically controlling the operation of
and means operative,

horizontally swung out of said vertical plane, to
render the control system inoperable for effecting
the gate raising operation of said operating mech-
anism.

~ i4. A crossing gate for pmtectmg a track block
comprising: a horizontally swingable gate nor-

mally movable in a vertical plane between up and

- down positions; an operating mechanism to raise
and lower sald gate between said positions; a
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system for electrically controlling the operation of

‘said operating mechanism; and means operative,

when and as long as the gate is both lowered and

‘horizontally swung out of said vertical plane, to

render the control system operable only for effect-
ing the gate lowering operation of said operating
mechanism.
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