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%0 STATES PATENT OFFICOER,

JOHN R. GOLDEN, OF HAMMOND, INDIANA.

AUTOMATIC GATE FOR RAILWAY-CROSSINGS.

1,058,591,

.. Specification of Letters Patent.

Patented Feb. 18,1913,

. Application filed August 26, 1911, Serial No. 646,092,

To all whom it may concern.:.

Be it known that I, Joux R. Goupex, a
titizen of the United Statés. residing at the
city of Hammond, county of Lake, and State
of Indiana, have invenfed certain new and
useful Improvements in Automatic Gates for
Railway-Crossings, of which the following
15 a specification. -

My invention relates to improvements in
automatic gates for railway crossings, and

~ has for its object the provision of an auto-
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and arrangements of

maticaily controlled gate which is so de- .

signed and constructed as to be operated
pneumatically -when a train passes over a
controlling switch in the neighborhcod of

“the crossing,

My invention consists in the combinations
parts_hereinafter de-
seribed and claimed. R

The invention will be best understood by
reference to the -Aaccompanying  drawings
forming a pavi of this specification and in
which, o

Figure 1 is a side elevation of a railway
gate emploved in my invention, Fig. 2 is a
top plan view of the preferred arrangement
of operating parts of my invention, Fig. 3
Is a modified arrangement of said operating
parts, Fig. 4 is a horizontal section showing
an electrical switch box, a railway rail being
shown in top plan view, Fig. 5 is a vertical
section of said switch box and rail, Tig. 6 is

a transverse-section taken on the line w—z
of Fig. 4, Fig. 7 is a transverse section taken

on a line y—y of Fig. 4, Fig. 8 is a trans-
verse section taken on a line z—zof Fig. 4,
Fig. 9 is a section taken on a line z/—.7 of
Fig. 4, Fig. 10 is a side elevation of the gate
controlling mechanisin and showing the elec-

trical connections thereof with the control- -

ling switch, Fig. 11 is a side elevation of the
main parts of said gate -controlling mecha-
nism, Fig. 12 is a top plan view of said last

nained parts, Fig. 13 is an enlarged detailed |
1 parallel with the extended axis of

side elevation showing a valve employed in

the mechanism in closed position, Fig. 14 ig"

a view similar to Fig. 13 but showing said
valve in open position, Figs. 15 and 16 are

transverse sectional views of parts shown in :

Figs. 18 and 14 respectively, and ‘Fig. 17 is
an enlarged longitudinal vertical section of
a cvlinder employed in $aid mechanism.
The preferred form of construction as
illustrated in the accompanying drawings
comprises an ordinary gate 1 which is
mounted oh a frame 2’ and pueumatically

|

“erating lever 8

|
I
|

there being

operated in the usual manner,
3" and pipes

compressed air cylinders 8 and
4 and 47 leading thereto,
1s such that when compressed air is supplied
to the pipe 47 that the piston in the cylinder

The construction

80

3" will be depressed, thus raising the gate 1

by means of the ordinary flexible transmis-
sion leading thereto. “When compressed. air
is supplied to the pipe 4 the piston within
the cylinder 3 will be depressed, thus causing
the gate 1 to be lowered into the normal po-
sition as shown in Fig. 1. By reference to
Fig. 2 the arrangement of the gate ¥ a rail-
way track 2, electrical switch box 8"/, electro-
pneumatic gate controlling mechanism 477,
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and the electric connections of the latter

with said switch boxes, will-be understood.
The arrangement as shown in Fig. 2 is pre-
ferred, but if so desired an arrangement as
shown in Fig. 3 may be adopted which re-
duces the number of ‘operating parts.

Each switch box 3”7 is provided with a
longitudinally disposed switch shaft 5
which is journaled in bearings 6 and 7 pro-

75

80

vided in said box as illustrated in Figs. 4

and. 5. One end of the shaft 5 is provided
with an operating lever 8 which is disposed
adjacent a rail 2 and adapted to be oseil-
lated by contact with the tread of a railway
wheel. the direction of oscillation of the op-
depending upon the direc-
tion of movement of a train running upon
the track 2. A hub 9 is provided at the
center of oscillation of the lever 8 and either
rigidly secured to or formed integral with
the shaft 5 so as to rotate with the Jatter. A
collar 10 is secured to the shaft 5 in such a
manner as to prevent the same from longi-
tudinal -movement. Suspended from the
shaft 5 and rigidly secured thereto by means
of a set screw 1171s a weight 12 which nor-

85
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nally assumes the vertical position as shown -

in Fig. 9. The inner-end of the shaft 5 is

provided with an arm 13 which is disposed
said shaft
but spaced apart therefrom as clearly illus-
trated in Fig. 5. To the inner side of the

100

arm 13 is secured a member 14 ‘carrying -

blades 15 which are adapted to cobperate

with pairs of curved members 16 for form- -

ing knife switches, said members extending

upwardly from an insulating base plate 17

as illustrated in Fig. 8. . From this constric-
tion it is elear that when the arm 8 is os-
cillated in ome direction that the arm 13
will centaét with ohe pair of imembers 186,

110
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and when oscillated in the other direction
will contact with the other pair, the elec-
trical civcuits in conneétion with said mern-

" bers being thus closed by the oscillation of
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the arm8. The functiop of the weight 12
is to maintain the blades 15 normally out of
engagemeént with the members 16, the nor-
mal position of said weight corresponding
with the vertical or inoperative position oY
the arm 8. When the. parts are -in this
' position neither of the cireuits terminating
in the members 16 are closed. Assuming
“that the arm 8 is oscillated as shown in Fig.
"7 due to the wheels of a passing train, then
one of the electrical circuits will be closed
“in 2 manner as aforesaid. It then becomes
necessary to lock the shaft 5 in position a
sufficient, time for the operation of the gate
‘controlling mechanism in the box 4. In
“order to nccomplish this a pair of electro-
magnets. 18 are disposed: diametrically op-
‘posite relative to the shaft 5 which 1s the
armature of said magnets. Upon the clos-
ing of either circuit one of the electro-mag-
-nets 18 will be energized and drawn toward
its armature or shaft.5, thus causing a fric.
tional locking means as illustrated in Fig.
6. The shaft 5 will remain immovable until
the cireuit is broken which is effected in the
box 47 as will be hereinafter described.
After the. circuit is broken the frictional en-
gagement of the magnet 18 with the shaft
% will be released, whereupon said shaft will
veturn to the normal position by the action
of the weight 12. The magnets 18 are sup-
ported by means of flexible standards 19
which permit of ‘a slight movement to and
from the shaft 5 for making and breaking
the locking engagement.

The electrical circuits 20 and 21 connect :

a switeh 8777 with a gate controlling mecha-
nism contained in a box 477, the wiring dia-
oram being illustrated in Fig. 2. Refer-
ring to Fig. 10, the manner in which the
civeuits 20 and 21 enter the box 4’ is clearly
shown, terminals 22 and 23 being provided
on a switch board 24 for said circuits re-
spectively. A terminal 25 is also provided
on. the switch-board 24 from which wires
96 extend to an electric motor 27. Pivotally
connected to the inner end of the terminal
95 is an. oscillatory switch lever 28 which
is adapted to close either the circuit 20 or
91, the former being closed as illustrated in
Fig. 10. By reference to Fig. 12 an insu-
lator 29 is shown which separates the two
arms of the switch lever -28, thus prevent-
ing the passage of an electric current there-
between. When the circuit 20 is closed as
illustrated in Flg. 10 the arms of the lever
98 ‘rest in sockets 30 which are provided
at the.imner extremities of the terminals 20,
these sockets providing positive electrical
_connections. From this construction it is

ceen that when the switch lever 28 is oscil- |

4L

" parent that when the

-there-through.

2L

lated to & vertical position that the same
will open the circuit 20 and close the cir-

cuit 21 by engagement ith the inper end

31 of the terminal 22 The eiectric motor
97 will be furnished current and run in the
game direction when the lever 28 resis in
the socket 80 or contacts with the terminal
31, supposing the corresponding circuit to
be closed. ,

From the foregoing description it is
arm 8 18 oscillated in
one divection by means of the wheels ot 2
moving train that either the cireuis 20 or 21
will be closed and cause the electric motor
97 to operate. An air compressor 32 is
geared to the electric motor 97 s0 as to run
simultaneously therewith; this construction
being illustrated in Fig. 10.
eration of the air compressor 32 compressed
air is produced in the pipes 2 and 47 leading
iherefrom to mechanism which will be pres-
ently described. Incorporated in the pipe
4 is'a valve 35 and in the pipe 4" a similar
valve 86, the general arrangement of these
valves being shown in Fig. 12. The pipes
4 and 4’ ave connected to a cylinder 35"
by means of pipes 36”"" and 37 respectiyely,
there being valves 388 provided in these
pipes for regulating the passage of air
By reference to Fig.-1.1t
will be observeq that the pipe 4 leads to the

cylinder 3, consequently -when air 18 sup-

plied to said pipe the gate 1 will be low-
ered, air within the cylinder 3 acting on the
piston thereof as aforesaid. In like marnner
when the pipe 4’ is charged with compressed
air the gate will be raised. ‘
The valve controlling mechanism com-
prises a valve lever 36’ and a valve lever
36", which are connected by means of a
rigid crank pin 39. Extending upwardly
from the crank pin 39 is an arm 40 which
is adapted to transmit motioun to the switch
lever 28 by means of a connecting rod 41.
The crank pin 39 is adapted to oscillate the
valve arms 36’ and 36" {for effecting the
opening and closing of the valves 35 and 36.
The crank pin 39 is actuated by means of a
connecting rod 42 which extends from said
crank pin to a piston 43 opersting in the
cylinder 85”7, This piston 1s limited in its
reciprocation by means of screws 44 which
are iapped into the heads of the cylinder
357/, this construction being illustrated in
Fig. 17. Clamped to the pipe 4 is a small
cylinder 45 the general disposition of which
is illustrated in Fig. 12. The bore 46 of

this cylinder is arranged in communicatior

with the pipe 4 by means of a short axial
passage 47 as shown in Tig. 16, there being
a radially extending port 48 leading from
said bore which forms an exhaust passage
for air contained within the pipe 4.
erating in the bore 46 is a piston 49 which
is maintained in the normal closed position

During the op-
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ag shown in Fig. 15 by means of a compr_es;
‘sion helical spring 50 surrounding the stem
51 of the

ing arm 52, there being an opening 53 pro-
vided in said arm which js adapted to regis-
ter with the free end of the stem 51 when
said arm ig in vertical position as illustrated
‘in Fig. 14.. When the arm 52 is inelined to
the vertical as'shown in Fig. 13, the stem 51
is not permitted to pass through the open-

ing 53, the interference to such movement

being clearly shown. Extending from the

- lower end of the arm 52 to a depending arm

15

- with the valve arm 36’

‘30

34 is an adjustable connecting rod 55, said
arm 54 being arranged in rigid connection
and adapted to. oscil-
late therewith in an opposite direction.
While the arm 54 is rigidly secured to the
valve arm or lever 86’ an adjustable’ con-
nection 56 is provided in order to attain the

- proper codperation of the parts.

25

‘30 .
. through the terminals 23 and socket 30 as
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The oneration for opening and closing the
gates is as follows;: Assuming that ‘the arm
8 has been moved to an inclined position as
shown in Fig. 7 by the passage of a train
thereover, then the circuit 20 will be closed
as will be clear by reference to Figs. 4 and 7.
Simultaneously with this operation the mo-
tor 27 will bégin to run, the current passing

illustrated in Fig. 10. Compressed air will
now be produced in the pipes 4 and 4’ by
the action of the air compressor 32. With
the position of the operating parts as shown
in the several views the valve 35 is open
and permits the free flow of compressed air
there-through and thence through the pipe
4 for lowering the gate 1, it being under-
stood that this is the first operation of the
gate after the arm 8 has been oscillated. A
part of the compressed air flowing through

the pipe 4 is diverted to the pipe 36’"” and-

“thence to the cylinder 35”, the amount of
air thus diverted being controlled - by ‘the
regulating valve 88. The air thus admitted
into the cylinder 85" forces the piston 43

therein from the position shown in Fig. 17,

one of the screws 44 limiting the movement
of said piston as
the piston 43 moves the crank pin 39 and
the valve levers 36" and 36" in such a man-
ner as to close the valve 85 and to open the
valve 36. Consequently the compressed air
will cease flowing through the pipe 4 and to
the cylinder 3, 1t being assumed that suffi

clent air has been introduced into the cylin-.

der 3 for the lowering of the gate 1. Simul-
taneously with the closing of the valve 85 the
switch lever 28 is moved out of engagement
with the socket 80 and into engagement with
the terminal 31. The circuit. is thus broken
which causes the electro-magnets 18 to be de-
magnetized whereupon the shaft 5 will he

oselllated to its nermal or netral position

piston 49. Pivoted toan epen end
of the eylinder 45 is a downwardly extend-

compressed air within the pipes 47
to leak out suffi--

aforesaid.. This action of-

that cylinder below that

8

by means of the weight 12. The gate 1 will

remain in-the lowermost position as shown
in Fig. 1 until the train passes over a sec-
ond arm 8 which is adapted to close the cir-
ewit 2L.. - .

As above described, the switch lever 28

has .been moved into contact with the ter-

70

minal 31, consequently when the circeuit 21 _

is closed the metor will begin to eperate as
before. ' The compressed air from the eom-
bressor 32 will now flow through the pipe
4’, valve 36 and thence to the -cylinder 3,

of the piston in said cylinder.” After the
last described operation is completed the
and cyl-
inder 8’ will have time

75

- whereupon the gate 1 is raised by the action -

80

ciently to reduce the pressure therein to at- "~

mospheric pressure.

between . the lowering and raising of the
- . ) = ¢

gate 1 is very short, consequently it is nec-

But the time elapsed -

85

essary to provide means for the escape of

the compressed air in the pipes 4 after the

gate 1 is lowered, it

the introduction of compressed gir into the
cylinder 8’ for raising the gate would be
counterbalanced. To this end the eylinder
45 1s provided. When the switch lever 28
has been moved into contact with the ter-
minal 31 the arm- ‘
neously into the vertical position as shown
in Fig. 14, thus causing the registration of
the opening 53 with the piston ‘stera 51.
The compressed air within the pipe 4 will

now act upon the piston 49 and canse the

same to assume the position as shown in
Fig. 16, the stem 51 of said piston passing
through the opening 53 without interfer-

-ence.  This action of the piston 49 uncovers

the exhaust port 48 wheredpon the com-
pressed air is exhausted. The pressure

-within the pipe 4 being now reduced to at.

mospheric pressure there will be no resist-
ance to the action of the piston in the cyl-
inder 8" for raising the gate 1 when this
operation occurs. . :

I have found that the high pressure sup--

plied by the air compressing. apparatus
easily drives’ the piston in the cyhnder 3
downward against. the pressure generated
temporarily in the upper end of the other
cylinder by the upward movement of the
piston therein. The moving parts in cyl-
inder 8’ are purposely fifted somewhat
loosely, and the slight leakage thus pro-
vided for, quickly reduces the pressure in
required to perform
any work in raising the gate. A

It will be noted that the wires 26 perma-
nently connect the terminals or binding
posts 25 to the motor 27. The levers 28 be-

being clear that if -a -

pressure remains -in the cylinder 3 that 'gg

98

52 is moved simulta- -

1eo

10

120

Ing constantly hinged to the inner ends of ‘

the terminals or binding pos‘s 25, conse-

‘quently, when positioned ns in Fig. 10, com-
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20

plete the cireuit through

P i

i

211

v 20, while up-
ward movement of the levers 28 will break
this circuit and complets the circuit through
91 by contacting with the sockets 3L

A oate closing and opening mechanism

f=3

a9 seb. forth is simple of construction and

reliable in operation.

The arrangemen$ shown in Tig. 3
adapted for use in cities Waers tHo gates are

close together, and it
gate ahead at the same time o gale behing
is open. ‘To this end a i a7 35 ar-
ranged between
ed with circuits 20 and 21 for each gate con-
trolling mechanism. By this arrangement,
when .thé central switch 377 ig operated to
open one gate, it will also close the other.

“t¥hile I have illustrated and described the
preferred form of construction. for carrylng
my invention into effect; the same s capa-
ble of variation and modification without
departing from the spirit of the invention.
1 thercfore do not wish to be confined to the
exact details of construction

modifications as fall within the scope-of the
appended claims. _ T

Having described my invention, what X
claim as new and desire te
ters Patent is: L

1. In an automatic gate for railway cross-
ings, the combination with a railway track,
of an electric switch arranged adjacent said
track’ and comprising a horizentally dis-

posed oscillatory shaft, an arm forméd in-

tegral with said <haft at one ‘end thercof

and adapted to contact with the tread of a

" car wheel to produce oscillation thereof,

40
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means on said shaft for maintaining -the
same in a medial neutral position, a pair of
electro-magnets arranged adjacent said shaft

and adapted_to hold the same in an oscil-

iated position, a pair of electric circuits
adapted to be opened or closed by the oscil-
lation of said “shaft, sald electro-magnets
being in said circuit, a gate operating mech-
anism comprising an electric motor, means
for switching said m-tor into either one
of said circuits, an- air compressor geared
to said motor and adapted to supply com-
pressed air, an oscillatory gate member, a

pair of pneumatic cylinders: adapted to.
‘operate said gate member In either direc-

tion according to the circuit in which said
motor is placed, compressed air pipes lead-

ing from said air compressor to said pneu--

matic evlinders, and valves arranged in said
pipes for controlling the distribution of
compressed air therein, substantially as de-
scribed. ' : o

9. In an automatic gate for railway cvoss-
ings, the combination of a railway track,
an oscillatory gate imember, a pair:of pneu-
matically . operated - cylinders ‘-adapted to
operate said member in either direction; an

the two gates and connect: |

as set forth, but.
degire to avail myself of such variations and-

secure by Let-

! & g-u:g:) g

olectric switch - comprising an oscillatory
shaft arranged adjacent said railway track,
there being an arm on one end of said shaft
capable of being. oscillated in either.
tion accorfiing to the direction of move-
ment of a train on said track, sald sym being

ings for said shaft incorporated in said
switeh, a weight secured to said shaft and
adapted to maintain the same ‘in a.neutral or
intermediate position, a pair
nets adapted tohold saidshaftinan oscillated
position when energized by a current pass-
ing there-through, a pair of electric circuits
leading from said switch, said electro-mag-

adapted to open or close either
oscillated, the . circuit- whieli 1s_ closed  or
opened being determined by the direction of
movement of the train on said.track, a gate
controlling mechanisin comprising an elec-
tric motor arranged so as to be-plaeed in
either of said circuits, an- air compressor
driven by sald: electric motor and adapted
to supply compressed air for the ope ‘ation
of said pneumatic cylinders, and means for
diverting i
introduced to one of said pneumatic -cyl-
inders for opening a switch in thé circuit in
v hich said motor is temporarily placed, sub-
_stantially as described. R E
3. Tn an automatic gate for railway tross-
ings, the combination with a railway tracls
of an electric switch arranged adjacent said
track and comprising an oscillatory shaft
adapted to be operated by the wheels of a
“train passing over said track, the direction
of oscillation of said: shaft depending upon
the direction of movement of said train, a
pair of electric-circuits adapted to be closed

being open when said shaft is in an inter-
mediate-or nentral position, a weight mount-
ed on said shaft for normally maintaining
the same in said neutral position, a pair
of electro-magnets arranged in .operative
connection with said shaft and adapted fo
automatically hold the same in any oscil-
lated position thereof, a gate controlling
mechanism- comprising’ an electric motor,

of said circuits, an air- compressor geared to
said motor and adapted to generate com-
}717es:/%ed'*air, an oscillatory gate member,
a pair of pneumatic cylinders for oscillat-
‘ing said member, means for furnishing com-

. which said motor is placed after the delivery
| of sufficient "air to one of said pneumatic

- one direction, substgmtial,liy_"as;des'(_:ribed.

ings, the combination with'a railway track,

of electro-mag-

nets being in said circuits, said shaft being -
¢ircuit when.

a portion of the compressed air

by the oscillation of said shaft, each circuit-

means for placing said motor in either one

pressed air to said cylinders alternately
from said compressed air supply, and means
for automatically opening the -circuit in

cylinders-for operating said gate member in

~4. In an antomatic gate for railway cross-

direc- -

oscillated by the wheels'of said train; bear- -

8&
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of an electric switch arranged adjacent said’

track. and adapted te be operated by the
wheels of trains passing thereover, a pair of
circuits leading from said switch and adapt-
ed to be opened or closed by the operation
thereof, a gate controlling mechanism com-
prising an electric motor, means for placing
said motor in either one of said circuits, an
air compressor geared to said motor and
adapted to supply compressed air, an oscil-

latory gate member, a ‘pair of pneumatic

cylinders one of which is adapted to oscil-
late said member in one direction and the
other cylinder to operate the same in the
other direction, a pair of pipes leading from
said air compressor to said y»ir of cylinders,
and pneumatic means for switching said mo-
tor into the other efrcuit when sufficient air
has been delivered to one of said pneumatic
eylinders for operating said gate in one di-
rection, subs antially as deseribed.

5. In an automatic gate for railway cross-
ings, the combination with a railway track

" of an electric switch arranged adjacent said

track and adapted to be operated by the
wheels of trains passing thereover, a pair of

electric circuits- leading from said . switch

and adapted to be opened or closed thereby,

one cirenit being closed when a train is pass- |

|

ing in one diréction and the other circuit bhe-

ing closed when ‘a train ‘is passing in- the
other direction,a gate controlling mechanism
comprising an electric motor, means for
placing said motor in either one of said cir-

]

-8

cylinder for oscillating said gate member in
the other direction, an air eompressor, pipes

‘Teading from said air compressor to said

pneumatic cylinders, valves for shutting off

the air in one of said pipes when compressed-

air is flowing through the other, a switch
cylinder arranged in piped connection with

said compressed air pipes and adapted to

60

receive a: portion of the compressed air flow- -

ing there-through, a piston operating in said
switch cylinder and adapted to control the

shut-off valves in said compressed air pipes;

an electric motor, a switch in combination
with a railway track and adapted to be op-
erated by trains passing theveover, a pair of

circuits leading from said switch; means for
placing said motor in either one of said cir-’
cuits, and means cobperating with said valves’

for breaking a ‘circuit in.which said motor
is placed, substantially as described.

- 7. In an automatic gate for railway cross- °

ings, an oscillatory gate member, a pneu-
matic cylinder adapted to oscillate said mem-
ber in one direction; a second pneumatic cvl-
inder for oscillating said gate member in the
other direction, an air compressor, pipes
leading from said "air compressor to said
pneumatic cylinders, valves for shutting off
the air in one of said pipes when compressed
air ‘is flowing through the other, a switch

cylinder arranged in piped counection with

said compressed air pipes and adapted to
receive a portion of the compressed air flovi-

- ing there-through, a piston operating in said

cuits, means for supplying electrical energy
to said circuits, an air compressor geared to

:said motor and adapted to operate synchro-
nously therewith, an oscillatory gate mem- |

ber, a pneumatic eylinder adapted - to lower |

said gate, a: second pneumatic cylinder adapt-

_ed to raise sald gate, compressed air pipes |
leading from said air compressor to said-

cylinders for supplying - operative fluid
thereto, a switch cylinder, means for divert-
ing a portion of the compressed air being
delivered to one of said pneumatic cylinders
to said switch cylinder, and means codperat-
ing with said switch cylinder for breaking
the ‘circuit in which said motor is placed,
substantiallv as deseribed. : )

6. In an automatic gate for railway cross- .
ings, an oscillatory gate member, a pnen-

matic cylinder adapted to oscillate said mem- ;

ber in one direction, a second pneumatic

switeh cylinder and adapted to contrcl the
shut-off valves in said compressed air pipes,

an electric. motor, a switch in combination

with a railway track and adapted to be op-
erated by trains passing thereover, a pair

of circuits leading from said switch, means -

for placing said motor in either one of said
circuits, means codiperating with said valves
for breaking a”circuit in which said motor
is.placed, and automatic means for exhaust-
ing compressed air after use in one of said
pneumatic - cylinders,; substantially as de-
seribed. o 0 :
.In testimony whereof I have signed my
name to this specifieation in the preserice of
two subscribing witnesses. o
e JOHN R. GOLDEN.
Witnesses: - s
Hevex F, Livis,
ArtaUuRr A, OLSOX.
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