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This invention relates generally ‘to safety
apparatus for railway or highway grade
crossings and has particular reference to a

--certain new and useful improvement insafety

*devices for preventing collisions between ve-

hicles moving respectively along the highway
and the railroad. o )
"My invention has for its principal objects

-to prevent collision between a moving rail-
- road veliicle and a highway vehicle by pre-

senting to the latter the less hazardous alter-
native of collision with a positive obstruction
or barrier movable automatically across the

-highway on approach of the track vehicle to
" the crossing; to provide warning to the driver

of the highway vehicle of the position of said
barrier in order to minimize the chance of
collision of the highway vehicle with the bar-

_:rier; and to provide warning to the operator
-of the track vehicle of the position of said
~ barrier in order that the track vehicle may be

brought to a stop in the event the barrier
fails to close the highway at the crossing.
And with the above and other objects in

'+ view, my invention resides in the novel fea-

tures of form, construction, arrangement, and

-combination of parts hereinafter described

and pointed out in the claims. ,
In the accompanying drawings, (two

¢ sheets)— .

Figure 1isa plan view of the barrier form-
ing a part of a railway-crossing safety de-
vice of my invention;

Figure 2 is a front elevational view of the

" barrier as seen by a highway vehicle ap-

proaching the barrier, parts thereof being

- shown in section;

Figure 3 is a diagrammatic plan of a rail-
Toad-highway crossing illustrating the use

" of a safety device of my invention; and

Figure 4 is a view diagrammatically illus-
trating ‘the electrical circuits also forming
part of the safety device for the automatic
operation of the barrier.

Referring now more in detail and by refer- -

ence characters to the drawings, which illus-
tate a practical embodiment of my invention,
the device, briefly, comprises a plurality of
barriers. A, adapted to be used as a protec-
tion to traffic moving towards or over a rail-

road-highway grade crossing; B designates
the track, of which two are shown; and C the
highway crossing the tracks B. One of the
barriers A is located on each side of the tracks
B and is movable suitably for obstructing the
highway C respensively to movement of a
vehicle D on the track B. The movement of
the barrier A is'synchronized with signals E,
I, each preferably including a visual indicat-
ing means, the signals B preferably, however,
also including an audible warning device, as
will later appear, and being located along the
highway Casuitable distance from the tracks
B, while the signals F are located along the
tracks B a suitable distance from the high-
way C.

Kach of the barriers A includes a prefer-
ably vertically swingable bar 1 adapted to
movably span the highway C to be protected

and preferably comprising a framed struc- 7

tural beam of the type commonly known as a
horizontal girder, having its principal axis of
resistance directed against and for opposing
vehicular movement on the highway C. ‘

The bar 1 is designed to absorb the impact-
occurring on impingement of a vehicle of or-
dinary weight moving at a usual speed along
the highway as determined by the traffic con-
ditions there obtaining.

Secured at an end of and transversely
through the bar 1, is a horizontal pivot shaft
2, the bar 1 having a counterweight arm 1’
extending beyond the shaft 2, said arm 1’
carrying a counterweight 3 for approximately
balancing the bar 1 about the shaft 2.

When the bar 1 is in vehicle obstructing or
closed position, its opposite ends are located
adjacent to, and for co-operation with, re-
spective fixed abutments 4, 5, the highway or
path C of vehicle movement thus lying be-
tween the said abutments4,5. The abutment
4 is a'simple masonry structure having a ver-
tical abutting seat 6 for absorbing the reac-
tion' from the swingable or free end of the
bar 1 when the same is in closed position.
The abutment 4 may also include a horizontal -
seat T upon which the said-end of the bar 1
may rest when in closed position, but the
abutment 4 is principally designed to resist,
and, as I have said, to absorb, the reaction

60

‘80

90

U5

100




10

13

20

2

from that end of the bar 1 occurring on en-

gagement of a vehicle therewith.

The abutment 5 is, like the abutment 4, a
masonry structure prlmarlly designed to re-
sist the horizontal overturning thrust or reac-

tion from the adjacent end of the bar 1, and
for like purpose and effect has a vertical seat
6’ against which the bar 1 abuts when in closed
pos1t1011 The abutment 5, however, also piv-

otally supports the bar 1 and for such pur-

pose is provided with a pair of spaced bear-
ings 8 in which are journaled the respective
ends of the shaft 2, and between which is pro-
vided, in the abufment foundation, a counter-

Welo'hb pit-9, the counterweight 3 descand—’

1ng1y swmgmg in the pit- 9 when the bar 1

is swung upwardly or elevated to its open o1

unobstr uctlng position, said bar 1 being then
preferably upstanding from the abvtmem 5
at one-side of the highway.

“The bar 1 is operable for ‘dtern‘ttelv ob-

structing and unobstructing the highway C

by a reversible motor 10- coupled preferably:
through a suitable speed-reducing devme 11

. t0.the shaft 2. The motor 10 and reducer 11

are preferably protected. from the weather
by .a suitable housing 12 and are also conven-
iently supported on a suitable extension of
the foundation of the abutment 5. :

The motor 10 is connected in circuit with
a pair of limit switches G, H, the switch G

limiting the opening : movement of the bar 1

and, for such purpose, being mounted on a

wall of the pit9 for enﬁaoement by the coun-

terweight 3 as the bar 1 approaches its open

‘posmon, when the limit switch G opens the

motor ¢ircuit and the bar 1 is brought grad-
ually to rest by means of a resﬂlent bufer
13 suitably mounted in-a wall of the pit 9
for yieldingly engaging the counterweight 3
The switch H limits the closing movement of

_ the bar 11in a like manner, a sultable buffer

14 being provided fo buntf the ‘bar to rest,

‘the buffer 14 and switch H belno mounted on

a beam 15 extending between and supported

by the side walls of the pit 9.

The limit switches G and H constitute a
part of a series of electrical circuits by means
of which the bar 1 is operated and the signals

, B, F,-actuated, responsively to the presence

or absence of a vehlcle D on the tracks B, as
will best be seen in F10ure 4,

The source of power is indicated by the -

usual plus lead 16 and minus lead 17." 18

25 designates the motor circuit, in which is incor-

porated or included an eleotro magnetic re-

“versing switch K. . 19 designates the barrier-

opening circuit, in which is incorporated_or
included one side of the reversing switch K
such that when the circuit 19 is closed, the
reversing switch K connects the motor. 10 4’01
opening movement of the barrier A. '

90 designatés the circuit of the

‘C"C)

stop

-green lights ¢ -of the highway. s1on:ﬂs B
: ,ﬂand 21 deswn‘ltm the circuit of _the
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or red llohts 7 and the audible 51gnal or horn
ys thereof.

The limit switch G is incorporated in and
controls the three circuits 19, 20, 21, such
that, when the barrier A is open, the switch
G is actuated to open the circuits 19, 21, and
close the circuit 20, but as soon as closmw
movement of the bar 1 releases the switch G
the circuits 19, 21, are closed and the oncult
20 is opened.

22 designates the barrier-closing c1rcu1t
in which 1s incorporated the other side: of
the reversing switch I, such that, when the
circuit 22 is closed, the reversing switch K
connects the motor 10 for closing movement
of the barrier A.

23 desmna«es the c1rcu1t of the “go” or

green hﬂht&, g’ of the track signals F, and
o4 desmnateq the elrcult of the “stop or red

lights " thereof.

The limit switch H is incorpora ted in and
controls the three circuits 22, 23, 24, such
that, when the barrier A is closed the switch
H is dctuated to ’open the ’circuius 22, 24, and
close the circuit 23
movement of the bar 1 releases the switch. H,
the circuits 22, 24, are closed ‘md the cir-
cuit 23 is  opened.

25 designates the control-relay cn‘omt in
which “is. incorporated. a oo'1t1 ol- relay L,
whichi, in turn, is incorporated in and con-
Ll(,]S uho (1rcu*ts 19,22, such that, when the
eircuit 25 is closed, the 1elay L closes the cn—

cuit 19 and opens the circuit 22,

26 deswn&ios a track cireuit energized by
a suitable source o‘fl,own*lal as 4 battery
27, The circuit 26 is (,omposed of two
branches @ and 5. The opposite ends of the

‘branch a are conhecged to the respective in-
1Y

sulated rails of a section or “block” of the
track B, and the branch a is, tnerefore, nor-
mally ‘open, but may be clocec. by the con-
ducting w heels and axle of 2 vehicle D on the
track B. The branch b includes a- track-
relay M in closed circuit with, and hence
normally energized by, the batLery 27, but is
shunted by the cireult @ when the latter is
closed. The relay M is incorporated in and

controls the circuit 25 such that, when the

track B is clear, the circuit 25 is closed, but

. 'but as soon as openan'
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when a vehicle D is on the track’ B, the cu- .

cuit 25 is opened.

The circuit-diagram in Figure 4 represents

the. conditions obtalnmv when, the barrier
A being in open position, the frack signals
I’ showing red and the highway swn‘xls E
showing 018“1‘, a vehicle D comes on Y the i in-
sunted section of the track B, resulting in
shuntlr(* the circuit & to such ‘an emeut as

‘to substa nmmlv de-energize the track- relay

M, which- drops-out, thus opening the cir-

bt
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25

cuit 25 and de-energizing the control- relay .

-1i.” The relay L moves to ‘cloge the circuit-22,

and this circuit being.already closed thr mmh
the hmlt swnch H the rever smo switch K
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1s actuated to connect the motor 10 for clos-
ing operation of the bar 1. This is the state
of the various parts shown in Figure4. Con-
tinuing the description, a short movement
of the bar 1 serves to release the limit switch
G, which opens the cireuit 20 and closes the
circuit 21, causing the highway signals E to
show red and the horn % to sound. At the
same time, the circuit 19 is closed through
the switch G, although this circuit, it will
be understood, is now open at the relay L.
As the bar 1 approaches its closed position,
the limit switch H is actuated, opening the
circuit 22, and causing the reversing switch
K to disconnect the motor 10 from the line.
At the same time, the circuit 24 is opened
and the circuit 23 1s closed, causing the track
signals F to show green.

It will be seen that the highway signals
E give a “stop” indication substantially as
soon as the bar 1 starts to move to closed
position, whereas the track-signals ¥ do not
give a “go” indication until the bar 1 is sub-
stantially in fully closed position.

When the vehicle D leaves that part of
the track B included in the track-circuit ¢,
the relay M is then energized sufficiently to
close the circuit 25, actuating the relay L to
close the circuit 19, and since this circuit is
already closed through the limit switch G,
the reversing switch K is actuated to con-
nect the motor 10 for opening the barrier A.
A short movement of the bar 1 serves to re-
lease the limit switch H, which opens the cir-
cuit 23 and closes the circuit 24, causing the
track signals F to show red. At the same
time the circuit 22 is closed through the
switch H, but it will be understood that this
circuit is now open at the relay L. As the
bar 1 approaches its open position, the Hmit
switch G is actuated, opening the circuit 19
and causing the reversing switch X to dis-
connect the motor 10 from the line. At the
same time, the circuit 21 is opened and the
circuit 20 is closed, causing the highway sig-
nals E to show green. It will be seen that
the track signals ¥ will give a “stop” indi-
cation substantially as soon as the bar 1 starts
to move to open position, whereas the high-
way signals E do not give a “go” indication
until the bar 1 is substantially in fully opened
position. It will also be seen that any hreal

~in the track-circuit b tending to leave the

60

highway unprotected will result in closing
the barrier A,

It will thus be observed that my new device
efficiently accomplishes its purposes and pro-
vides for a substantial barrier A to vehicle
movement on a highway, such as C, over the
tracks B, the barrier A being interposed
across the highway C responsively to vehicle
movement on the track B. " And, further, by
means of signals E, warning is given to the
operator of the highway vehicle of the posi-
tion of the barrier A, in order that proper

3

action may be taken to avoid collision with
the barrier A, the latter serving, however,
to positively obstruct and substantially im-
pede the movement of a vehicle attempting
to make the crossing ahead of an advancing
train or the like. The operator of the track
vehicle is likewise advised of the position
of the barrier A by means of signals F, en-
abling him to come to a stop if the barrier
A is ot brought to closed position. In such
manner, complete and adequate protection
is afforded.

While I have herein shown and described a
preferred embodiment of my invention, it
will be understood particularly that the elec-
trical circuits shown may be modified to best
accomplish the results sought, and that the

‘specific form of the bar 1 and the means for

operating it may be varied, and that other
changes and modifications in the form, con-
struction, arrangement, and combination of
parts may be made and substituted for those
herein shown and described without depart-
ing from the nature and principle of my in-
vention.

Having thus described my invention what
I claim and desire to secure by Letters Pat-
ent is:

1. In combination with a railroad track
and a highway crossing the track, a barrier
movable to close the highway, means includ-
ing an electric motor for operating said bar-
rier, and electro-magnetic means responsive
to the presence and absence of a vehicle on
the track for correspondingly actuating said
motor, said electro-magnetic means including
a motor circuit, a barrier opening circuit,
a barrier closing circuit, a reversing switch
controlling said motor circuit responsively
to said opening and closing circuits, a limit
switch in said opening cireuit to open when
the barrier is open, a limit switch in' said
closing. circuit to open when the barrier is
closed, a relay circuit, a relay responsive
thereto for controlling said opening and clos-
ing circuits, a track circuit, and a relay re-
sponsive thereto for controlling said first
mentioned relay circuit for energizing the
closing circuit when a vehicle is on said track
and for energizing the opening cireuit when
the track is clear, said motor circuit being
correspondingly energized responsively to
said reversing switch.

2. In combination with a railroad track
and a highway crossing the track, a barrier
movable to close the highway, means includ-
ing an electric motor for operating said bar-
rier, electro-magnetic means responsive to the
presence and absence of a vehicle on the track
for correspondingly actuating said motor,
and means controlled by said barrier for giv-
ing remote indications of the position of the
barrier, said electro-magnetic means includ-
ing a motor circuit, a barrier opening circuit,
a barrier closing circuit, a reversing switch
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controlling said motor circuit responsively to
said . opening. ‘and closing circuits, a limit
switch'in said opening cireuit to open when
the barrier is open, a limit switch in said
s closing. circuit to open when the barrier is -
closed, a relay circuit, a relay responsive
thereto for controlling said opening and clos-
ing circuits, a track circuit, a relay responsive
thereto for controlling said first mentioned
10° relay circuit for energizing the closing circuit
~ when a vehicle is on said track and for ener-
gizing the opening circuit when the track is
clear, said motor circuit being corresponding-
ly. energized responsively to said reversing
15° switch, ‘said indicating means including
visual signals arranged in groups each di--
rected with opposite significance respectively .
along said track and said highway, -said." =
-groups being incorporated in respective sig--
g0 nal circuits, the highway signal circuit being
controlled by said first mentioned limit switch
and the track signal circuit being controlled
by said second mentioned limit switch.
8. A safety device for a highway railroad
g5~ crossing comprising, in combination with the
. railroad-track, & barrier including a bar piv-
- otally swingable alternately from open to
* closed position relatively to the crossing, op-
- erating-means. including an..electric motor
.30~ and its circuit and a reversing-switch in said.
‘cireuit for swingably actuating the bar,elec-
“trically responsive means controlled by move-
ment of a vehicle on the track for actuating
said motor, a plurality of signalling circuits
8s and signalling members included therein
having go and stop indications normally dis- -
posed - with alternate opposite significance re-
spectively along said highway and said track,
- and barrier opening and closing circuits and -
43 ‘limiting switches 1ncluded therein adapted
for actuation by and on movement of said bar
for both controlling the bar-operating means -
and the directing significance of said signal-
" ling ‘members. : el
45 - -~ In testimony whereof, I have signed my
name to this specification. .- =+ . - -
- BENJAMIN N. MINER.
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