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To all whom it may concern:
Be it known that I, CarL P. Nacuop, a
citizen of the United States, residin%l in the
of Philadelphia, county of Philadel-
phia, and State of Pennsylvania, have in-
vented a new and useful Crossing-Signal,
of which the following 1s a specification.
My invention relates to a crossing signal
that is, to means for giving visual, audible
or other signals at the crossing of a highway
with a railway, particularly an electric rail-
way. , v :
My invention resides in the signaling sys-
tem of the character above referred to in
which a train or car approaching the cross-
ing with the highway controls, from a point
reached by the train or car in advance of the

. crossing, a circuit which controls the giving
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of the alarm signal at the highway, and
after the train or vehicle has advanced a
suitable distance, for example, having
passed the highway, discontinues the alarm.
And it is a further feature of my invention
that if a car or train should pass the ad-
vance control point, and then return past
that control point it will discontinue the
alarm signal. And it is a further feature
of my invention, particularly as to a single
track railway over which train or car move-
ments ocenr in both directions, that if two
or more trains or cars pass the advance con-
trol point toward the highway crossing, and
one or more of them remains or remain be-
tween such advance control point and the
crossing and the other or others pass on be-

yond the crossing and beyond the advance.

control point for traffic in opposite direc-
tion, the alarm signal will not be discon-
tinned. And as to a single track railway,
my invention resides in means for giving an
alarm at the highway for traffic in both di-
rections for the single track railway.

My invention resides also in further fea-
tures of alarm control, and my invention re-
sides in the apparatus and system herein-
after described and claimed.

For an illustration of some of the forms
my invention may take reference is to be
had to the accompanying drawings, in
which: :

Figure 1 illustrates an application of my
invention to a single track railway. Fig. 14
is a detail illustrating means for insuring
completion of such movement after deéner-
gization of the switching actuating magnet.

Fig. 2 is an illustration of the application of
my invention to a single track railway, with
modified signal apparatus. Fig. 3 illus-
trates an application of my invention to a
double track railway, alternative forms of
vehicle controlled contact mechanism being
shown. Fig. 4 is a fragmentary diagram
illustrating a furthei form of vehicle con-
trolled contact mechanism.

Referring to Fig. 1, a contact conductor
1, or a signal conductor of a single track
steam or other railway, indicates the direc-
tion of the railway which crosses a high-
way, presumably at a point substantially
midway between the contactors 2 and 27,
here illustrated, by way of example, as of
conductors hanging upon the pivots 3 and
3’ and electrically connected with the con-
ductor 1, which, of course, is connected
with - one terminal of a source of energy
not shown. The contactors 2, 2’ are-dis-
posed between the stationary contacts 4 and
5,and 4’, 5’. Near or at the highway cross-
ing, is disposed a third contactor 6 adapted
to engage either of the contacts 7 or 8. The
si%nal mechanism comprises the notched
wheel 9 secured upon the shaft 10 upon
which are secured also the movable mem-
bers of four switches, all simultaneously
driven by the shaft 10 but insulated from
each other. FEach switch comprises a con-
ducting portion and an insulation portion,
the conducting portions being represented
at 11 and the insulating portions at 12.
From the conductor 1 extends a conduc-
tor 37 in electrical communication with the
brush 13 which maintains electrical com-
munication with the conducting portion 11
of the lowermost switch. Normally bearing
upon the insulation 12 of the lowermost
switch are the two brushes 14 and 15 elec-
trically connected to each other and by con-
ductor 16 with one terminal of the alarm
signal 17 whose other terminal connects with
the earth or return conductor 18 to which
also is connected one terminal of the source
of energy, not shown. In this switch the
insulating material 12 occupies somewhat
more than half a circumference. In the
next switch the insulation portion and the

-conducting portion occupy substantially

half of a circumference. There is normally
in engagement with the conducting portion
11 of this switch a brush 19 connected by
conductor 20 to the contact 5. And nor-

60

65

70

75

80

86

90

95

100

105

110



-

mally in contact with the insulation 12 of
this switch is a brush 21 connected through
conductor 22 with contact 4. The brush 23
maintains electrical communication with the
conducting portion 11 of this switch and

. 1s 1 electrical communication with one ter-
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28 1s also

minal of the winding of the electro-magnet
C whose other terminal connects to the re-
turn eonductor or earth 18; and the brush
in electrical communication
through conductor 24 with the brush 31 of
another switch. - In the next switch the in-
sulation portion and the conducting portion
are substantially a half circumference in
extent and with the conducting portion 11
there is constantly in contact a brush 25 in
electrical communication through conductor
26 with. one terminal of the electro-magnet
A, whose other terminal connects with the

earth or return conductor 18, and with the

brush 82 of another switch.  Normally bear-
ing-on -the insulation 12°of this switch is

the brush 27 in electrical communication
" through ccnductor 28 with the contact 4'.
And normally in contact with the conduct-

. ing portion-11 is the brush 29 in electrical

communication through the conductor 30

with the contact 5. -In the last switch the

“brush 31 is normally in engagement with
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the “insulation material 12 as is also the-
‘Maintaining  electrical ‘commu- .

brush 32. : ) “co 1
nication with. the conducting portion 11 is

the brusk 33 connected through -conductor
B . urging the roller 41 into the deepest por-

34 with both contacts 7 and 8. - ... .
“The operation is as follows: Assuming a
car or train moving from the left toward the

‘crossing, at a desired distance in advance of

the crossing it actuates the contactor 2 to
bring the same into engagement with the con-

tact 5 whereupon current will flow from con--.

ductor 1, through contact 5, conductor 30,
brush 29, brush 25, conductor 26,through mag-

- net A to earth or return conductor 18 thereby
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energizing the magnet A which thereupon

attracts its armature 35, pivoted at 36, step- .

ping the notched wheel 9 around one notch,
in a clockwise direction as viewed in Fig.
1. ‘The result is that brush 14 is brought
into contact with the conducting member 11
of the lower switch whereupon current will
flow from conductor 1, through conductor
37, brush 13, brush 14, conductor 16, alarm
signal 17 to earth or return-conductor 18,
thereby causing the alarm 17 to operate and
advise anyone on the highway of the ap-
proach of a train or car. The contact be-
tween 2 and 5 is of short duration and the
magnet A is consequently soon deénergized,
but the shaft 10 which has been revolved
one notch remains in its revolved position,
with the result that the alarm 17 continues
in operation until some further control is
exercised upon the apparatus. The ear or
train in proceeding later causes the contac-
tor 6 to engage contact 7 whereby current
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flows from the conductor 1 through contac-
tor 6, contact 7, conductor 34, brush 33 to
the conducting portion 11 of the fourth
switch which 1s now in electrical communi-
cation with the brush 81 due to the stepping
around of the shaft 10 previously referred
to. Current therefore flows through brush
31, conductor 24, through the winding of
magnet C to the earth or return conduec-
tor 18. The magnet C being thus energized
attracts its armature 38, pivoted at 39, to
step the notched wheel 9, and therefore the
shaft 10 and the attached switches, in
counter clockwise direction one notch. This
restores the apparatus to the position shown
in Fig. 1 which interrupts the circuit and
the alarm 17 because brush 14 is again in en-
gagement with the insulation 12, thus dis-
continuing the alarm. In so actuating the
notched wheel 9 the magnet C in reality
breaks its own circuit because the brush 31
comes again into engagement .with the in-:
sulation 12 of the fourth switch. Tn conse:
quence the remainder of the stroke of the ar-

mature 38 and the angular movement of the-

switches must be completed due to their in-
ertia. However a second notched wheel 40,
Fig. 14, may be secured upon the shaft 10.

- Cooperating with the wheel 40 is a roller 41

pivoted on the end of the lever 42 pivoted
at - 43.  Between a fixed abutment 44 and

the end of the lever 43 is disposed a spring

45 supposed to be under compression thus

tion of each notch. By this arrangement a

_rotation of the shaft 10 initiated by the

magnet C is completed by the spring 45.
In fact the function of wheel 40 may be per-
formed by wheel 9 by associating therewith
similar codperating parts. After passing
the contactor 6 the train or car in proceed-
ing toward the right finally brings contaec-
tor 2’ into engagement with contact 4’ but
there is no resulting operation, since the*
brush 27 is on insulating material in the
third switch. If more than one car or train
enters the territory between contactors 2
and 6, the alarm will be set into operation
by the first car or train passing the contac-
tor 2, as previously described. A second
and subsequent car or train will however
produce no effect upon the now operating
alarm 17 but will simply step the wheel 9
around one notch. for each additional car
or train so entering. This makes no change
in the electrical circuits, the brush 14, for
example, continuing in contact with the con-
ductor 11 of the first switch, the conductor
11 having angular extent sufficient to allow
rotation of the wheel 9 several notches and
still maintain electrical communication with
the brush 14. The first car or train reaching
the contactor 6 causes the magnet (' to step
the notched wheel 9 backward one .notch.
The alarm however continues in operation
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until all the cars or trains which have
passed the contactor 2 have passed the con-
tactor 6 to energize the magnet C a suffi-
cient number of times to return the notched
wheel 9 to normal position indicated in Fig.
1 whereupon the alarm will be discontinued.
As the successive cars or trains pass the con-
tactor 2’ nothing occurs, for the reason
above given. If a car should pass the con-
tactor 2 toward the right toward the cross-
ing the alarm would be set in operation as
hereinbefore described. If the car or train
should then back out past the conductor
2, without having first passed the contactor
6, the alarm would be discontinued because
m this return movement the contactor 2
will engage contact 4 allowing current to
flow from conductor 1 through contactor 2,
contact 4, conductor 22, brush 21, which is
in electrical communication with the con-
ductor 11 of the second switch due to the

- previous energization of the magnet A, and

25

thence through brush 23, conductor 24, mag-
net C to earth or return conductor 18 step-
ping the notched wheel 9 and the switches
back one notch, that is, to normal and dis-
continuing the alarm. Or if two cars or

. trains should enter from the left toward
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the right past the contactor 2, one of them
immediately backing out, the alarm would
be set in operation by the first car or train
entering, the notched wheel and switches
would be stepped around one further notch
with the second car or train without affect-
ing the alarm which continues in operation,
and then in backing out the notched wheel
9 is stepped back one notch, leaving the
alarm in operation until the first. train
passes the contactor 6. Or if two cars or
trains should enter from the left toward
the right past the contactor 2, the alarm
would be set into operation by the first car
entering and the second car entering would
not discontinue the alarm but would simply
step the notched wheel 9 around one further
notch as previously explained. If now one
of the cars should remain at some point be-
tween the contactors 2 and 6, while the other
passed on through past contactor 6 and con-
tactor 27, the operation of contactor 6 would
simply step the notched wheel 9 back one
notch, leaving the alarm in operation, and
in passing the contactor 2’ no circuits would
be changed. Of course the operation is the
same for trains moving from right toward
the left in which case, as will appear from
Fig. 1, the operation will be similar in all
cases to that described for train movements
from the left toward the right, except that
in this case the magnet C becomes the set-
ting magnet and the magnet A the clearing
magnet. And it will appear from the em-
ployment of the notched wheel 9 of the as-
sociated switches that the crossing signal
svstem described in effect involves a car

a

counting function inasmuch as the signal is

not stopped until all the cars or trains which
have entered past a controlling point have
passed beyond the highway, or have other-
wise passed from the alarm zone or terri-
tory.

The switches involving the contactors 2,
6, and 2’, with the associated stationary con-
tacts may be styled directionally sensitive
switches, that is, switches, which close one
circuit or another depending upon the di-
rection of movement of the train or car. In
the case of Figs. 1 and 2 these directionally
sensitive switches are mechanical, that is,
the contactors are mechanically actuated by
a I})éa,ssing car or vehicle. '

eferring now to Fig. 2, a highway.cross-
ing is assumed as in connection with Fig. 1
and here again I employ directionally sen-
sitive mechanically operated switches. In
this case the arrangement is such that the
clearing magnet does not break its own cir-
cuit, as described in connection with Fig.
1; furthermore the number of switches ac-
tuated by the notched wheel 9 is less than in
Fig. 1. The notched wheel 9, operating the

shaft 10, operates only one switch whose.
" conducting portion 11 is somewhat less than

a half circumference. Normally bearing
upon the insulating material is the brush 46
connected by conductor 47 with one termi-
nal of the electro-magnet N whose other
terminal connects to the earth or return con-
ductor 18. The opposed brush 48 connects
through conductor49 with one terminal of the
electro-magnet M whose other terminal con-
nects with the earth or return conductor 18.
The brush 50 maintains permanent electri-
cal communication with the conductor 11 of
the switch, and connects by conductor 51
with the signal conductor or trolley wire 1.

The operation is as follows: A vehicle
moving, from left to right, for example, first
actuates the directionally sensitive switch 2,
5 causing current to flow from conductor 1
through conductor 30,to contact 52, through
armature 53, of electro-magnet M, through
conductor 54, to one terminal of the electro-
magnet A whose other terminal connects to
the earth or return conductor 18. This
causes the energization of electro-magnet A
which attracts its armature 35 which steps
the notched wheel 9 around one notch there-
by bringing conductor 11 of the switch into
contact with brush 46 whereupon current
flows from the conductor 1 through conduc-
tor 51, brush 50, conductor 11, brush 46,

conductor 47, through the winding of elec-

tro-magnet N to earth or return conductor
18. Electro-magnet N being now energized
attracts its armature 55 into engagement
with contact 56. Movable with the arma-
ture 55 are the contact levers 57 and 58
which are attracted against their respective
contacts 59 and 60 when the magnet N is
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energized. The circuit including 55, 56 is
open at contact 4 as is also the circuit in-
cluding contacts 57 and 59 at contacts 7
and 8. But the engagement of contact
60 by contact 58 closes a circuit from
conductor 1, through conductor 61, alarm
signal device 17, conductor 62, contact 58,
contact 60 to earth or return conductor 18
thus energizing the alarm 17. This alarm
continues in operation until the train or
car has moved contactor 6 into engage-
ment with contact 7 whereupon current
flows from the conductor 1 through the con-
tactor 6, contact 7, conductor 34, through
contacts 59 and 57, which are in engage-
ment with each other due to the continued
energization of electro- magnet N, thence
through conductor 63, electro-magnet C to
earth or return conductor 18. This mo-
mentarily energizes the electro- magnet C
which returns the notched wheel 9 and shaft
10 and the rotary switch to normal posi-
tionl indicated. his. deénergizes electro-
magnet N whereupon the movable contacts
55, 57 and 58, drop, the last two against in-
sulated stops and the first against the con-
tact 52" in connection through conductor 20
with the contact 5°. In consequence of the

- deénergization of magnet N the circuit of
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magnet C is open and the circuit of the
alarm 17 is open at contact 60, wherefore

the alarm stops. As the car or train passes.

on to the right contactor 2’ is brought into
engagement with contact 4° but nothing oc-
curs since the circuit of the.including con-

“ductor-28 is open at 56’. If a car enters

past the contactor 2 from the left it starts
the alarm-and the magnet N continues -en-
ergized as previously described. If a car
or train should back out again in reverse
direction, it will bring contactor 2 into en-
gagement with contact 4 whereupon cur-
rent will flow from conductor 1, through
contactor 2, contact 4, conductor 22, to con-
tact 56, through contact 55, it being remem-
bered that the electro-magnet N is ener-
gized, through conductor 63 and magnet C
to earth or return conductor 18, thus re-
turning the notched wheel and the rotary
switch to normal, stopping the alarm and
breaking the circuit of the magnet C, due
to the deénergization of the magnet N, be-
cause brush 46 is now resting on insulating
material 12. The arrangement is symmetri-
cal for trains moving in opposite direction
in which case the electro-magnet M exer-
cises controls similar to those exercised by
electro-magnet 17. |

In Fig. 8 a double track railway is indi-
cated, the one signal conductor or contact

* conductor being 1llustrated at 1 and the

| ]

other at 1’. Traffic is assumed from left to
right in connection with conductor 1 and
from right to left in connecticn with con-
ductor 1’, as indicated by the arrows. As-

1,182,100

suming the train moving from left to right
in connection with conductor 1, a traveling
contact carried by the train or car bridges
the conductor 1 and the contact 64 ener-
gizing the relay magnet O whose one
terminal is connected with the contact 64
and whose other terminal is connected
to earth or return conductor 18. When
the magnet O is energized it attracts its
armature 65, pivoted at 66, bringing the
same into engagement with contact 67,
whereupon current will flow from con- -
ductor 1 through conductor 68, armature 65,
contact 67, conductar 69, through the wind-
ing of the magnet A to the earth or return
conductor 18 energizing the magnet A which
attracts its armature 35 stepping the notched
wheel 9 around one notch thereby revolving
the switch carried on its shaft 10 to with-
draw the insulating material 12 from be-
neath the brush 70. It then contacts with
the conducting portion 11 which is continu-
ously in electrical communication with the
brush 71. The brush 70 is connected by con-
ductor 72 with the conductor 1 and the brush
71 connects by conductor 73 to the signaling
instrument or alarm 17 whose other termi-
nal connects preferably through resistance
74 with the earth or return conductor 18.
This sets the alarm 17 into operation. This 95
may be a trembler bell. Connected in shunt
thereto are shown two incandescent lamps
L, L which, due to the make and break of -
the circuit of the bell will be alternately ex-
tinguished and lighted, causing a flashing
or flickering signal in addition to the audi-
ble signal furnished by the bell 17. As the
traveling contact on the vehicle leaves the
contact 64 and bridges conductor 1 and con- .
tact 75 the electro-magnet P is energized and 105
attracts its armature 65’. But the arma-
ture 65 has been previously attracted and

is therefore in the path of movement of
the armature 65" and the armature 65
therefore prevents the armature 65’ from 110
engaging contact 67’. The result is that cur-
rent continues to flow from conductor 1
through conductor 69 as initiated by mag-

net O. While the magnet O is deénergized .
when the traveling contact is on contact 75, 115
nevertheless the attraction of armature 65’
holds armature 65 in engagement with con:
tact 67 until the traveling contact, as a
trolley wheel, has left contact 75. The arma-
tures 65 and 65" are tipped with insulation 120
as indicated at 652, so that their mechanical
engagement with each other does not elec-
trically connect them. The alarm signal or
signals continue to give an alarm at the
crossing until the contactor 6 at or near the 125
highway is brought, by the vehicle, into en-
gagement with contact 7 whereupon an im-
pulse of current will flow through conductor

1 through contactor 6, contact 7, conductor

76, winding of magnet C to earth or return 189
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conductor 18. This momentarily energizes
the magnet C which attracts its armature 38
and steps the notched wheel back to normal
breaking the ecircuit of the signal or signals
at the rotary switch. In passing farther on
to the right no contacts or circuits are con-
trolled by the car or train. As in Figs. 1
and 2, so in Fig. 3 successive cars or trains
closely following the first do not disturb the
signal circuit but merely step around the
notched wheel 9 a further notch for each
car or train entering; and as each passes the
contactor 6 the wheel 9 is stepped back a
notch for each car or train and as the last
departs the signal circuit is broken by the
return of the notched wheel 9 and rotary
switch to normal. If a car or train having
passed the contacts 64 and 75 returns or
backs out past these contacts, magnet P will
first be energized attracting its armature 65
into engagement with contact 67° where-
upon current will flow from conductor 1
through conductor 68’, armature 65°, con-
tact 677, and conductor 76 through magnet C
to momentarily energize the same to re-
turn the notched wheel 9 one notch toward
normal to stop the signal, or if other cars
or trains have entered ahead of the car or
train in question it will leave the signals
still operating but will simply cancel the
effect of its own entry. Assuming a train
moving on the other track from right to left
the operations are the same as described
with respect to a train or car moving from
left to right. By way of example, however,
a different directionally sensitive contacting
mechanism is shown. The contact 77 is first
brought into communication with the con-
ductor 1° whereupon current will flow
through conductor 78, armature 79 of relay
magnet I, contact 80, conductor 81, through
the winding of the relay magnet E thence by
conductor 69 thiough the magnet A starting
the signals or alarms as previously described.
Upon energization of the magnet E it at-
tracts its armature 79" into engagement with
contact 82, 1in electrical communication
through conductor 81 with contact 80, and as
the traveling contact leaves contact 77 and
engages contact 83 the magnet E continues
energized by current flowing through it
from conductor 1’, conductor 78’, armature
79" and contact 82, conductor 69 and mag-
net A. In case a car or train backs out past
contacts 83 and 77, contact 83 is first brought
into circuit energizing magnet F which at-
tracts its armature 79 against contact 82’ in
electrical communication through conductor
81”7 with contact 80’. When the armature 79
1s attracted against contact 82’, the travel-
ing contact in engaging contact 77 main-
tams the circuit through conductor 76 as
initiated through contact 83.

Tn Fig. 4 is shown a further modified ar-
rangement. Here the contact 84 is assumed

8

to be first engaged by a traveling contact
moving from left to right causing current to
flow from conductor 1 through “contact 84,
conductor 86, relay magnet (¢ to earth or
return conductor H. The magnet G ac-
cordingly attracts the armature 87, biased
to the mid-position indicated, brmgmg it
into engagement with contact 88 so that cur-
rent flows through conductor 1 through
conductor 89, armature 87, contact 88 and
conductor as 69 for energizing the magnet
A for example. Simultaneously with the
energization of magnet G current flows
through the magnet H, but the current
through the magnet H is much reduced by
the resistance R. This pull upon the arma-
ture 87 is less than the pull thereon by mag-
net G and in consequence the armature 87
engages contact 88 as described. When the
traveling contact engages contact 85 current
will flow from conductor 1, through contact
85, conductor 86’, magnet H, to earth or re-
turn 18 and simultaneously through resist-
ance R and the magnet G to earth or re-
turn 18. But since the armature 87 is now
so close to the pole of magnet G due to the
operation previously described, the magnet
G, notwithstanding the 1e81stance R in this
circuit, holds the armature 87 in engage-
ment with contact 88. With vehicle move-
ment in opposite direction contact 85 is first
brought into circuit and with the result that
armature 87 is brought into engagement
with contact 88, magnet H overcoming
magnet ¢ due to the fact that the resistance
R 1s now in the circuit of the magnet G.
With the armature 87 in engagement with
contact 86" current flows from conductor 1
through conductor 89, armature 87, contact
86’, and conductor 76 to energize magnet b
for example, of Fig. 3.

While I have shown in Figs. 3 and 4 dif-
ferent types of directionally sensitive con-
tact mechanisms it is to be understood that
in place of any of them may be used the
mechanical directionally sensitive switch
such as illustrated in Figs. 1 and 2. And
it is to be further understood that in place
of anv of the mechanical directionally sen-
sitive switches of Figs. 1 and 2 may be sub-
stituted anyv of the forms of directionally
sensitive switches illustrated in Figs. 3 and
4. And it is to be understood that anyv of
the directionally sensitive switches of IFigs.
3 and 4 may be used in place of either of
the directionally sensitive switches shown
in Fig. 3. And in general my invention is
not limited to the break types of direction-
allv sensitive switches illustrated for any
other suitable tvpe of directionally sensitive
switch may be used for any of those de-
seribed. And while T have indicated the
alarm 17 as in the form of an electric bell.
it is to be understood that such alarm de-
vice may be either audible or visual or of
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any suitable nature whatsoever. And while
I have shown the energy for operating the
alarm as derived from conductor 1, it 1s to
be understood that the. alarm may be ener-
gized by local energy, as from a battery or
any other source of power, disposed 1n a
circuit with the alarm and controlled by
the same mechanism.

What I elaim is:

1. In a crossing signal system, the com-
bination with a vehicle controlled switch
in advance of the crossing, of a signal, a
signal setting magnet, a signal restoring
magnet, said vehicle controlled switch in
advance of the crossing controlling said sig-
nal setting magnet, a vehicle controlled
switch controlling both said magnets to re-
store said signal, and switches actuated by
said magnets through which said vehicle
controlled switches control said magnets.

2. In a crossing signal system, the combi-
nation with a signal, of signal setting and
signal restoring magnets, a vehicle con-
trolled switch in advance of the crossing
controlling said setting magnet, a second
vehicle controlled switch near the crossing
controlling said restoring magnet, and a
vehicle controlled switch on the opposite
side of said second vehicle controlled switch
from said first named vehicle controlled
switch controlling said signal restoring
magnet to set said signal.

3. In a crossing signal system, the com-
bination with a signal, of magnets control-
ling said signal, a vehicle controlled switch
in advance of the crossing controlling one
of said magnets to set said signal, a vehicle

controlled switch in advance of the crossing

on the other side thereof controlling an-
other of said magnets for setting said signal,
and a vehicle controlled switch near the
crossing controlling said magnets to restore
said signal.

4. In a crossing signal system, a vehicle con-
trolled switch in advance of the crossing, an
alarm, a circuit therefor, a switch control-
ling said circuit, step by step mechanism for
actuating said alarm circuit switch, means
controlled by said vehicle controlled switch
for actuating said step by step mechanism,
means for actuating said step by step mech-
anism in reverse direction, a switch actu-
ated by said step by step mechanism con-
trolling said last named means, and a second
vehicle controlled switch near the crossing
controlling said first and second named
means through said last named switch.

5. In a crossing signal system, the combi-
nation with a directionally sensitive vehicle
controlled switch in advance of the crossing,
an alarm, a circuit therefor. a switch con-
trolling said alarm circuit, step by step
mechanism controlling said. alarm circuit
switch, means controlled by said vehicle
controlled switch for actuating said step

1,182,100

by step mechanism a step for each vehicle
passing said ~ vehicle controlled switch,
means for actuating said step by step mech-
anism in reverse direction, said vehicle con-
trolled switch controlling said last named
means to actuate said step by step mecha-
nism_a step for each vehicle passing said
vehicle controlled switch in reverse direc-
tion, a switch controlled by said step-by-
step mechanism, and a second vehicle con-
trolled switch near the crossing co’perating
therewith in controlling said firstand second
named means,

6. In a crossing signal system, the combi-
pation with a directionally sensitive vehicle
controlled switch in advance of the crossing,
an alarm, a circuit therefor, a switch con-
trolling said alarm circuit, step by step
mechanism controlling said alarm circuit
switch, means controlled by said vehicle con-
trolled switch for actuating said step by
step mechanism a step for each vehicle pass-
ing said vehicle controlled switch, means
for actuating sald step by step mechanism
in reverse direction, said vehicle controlled
switch controlling said last named means to
actuate said step by step mechanism a step
for each vehicle passing said vehicle con-
trolled switch in reverse direction, a switch
controlled by said step by step mechanism,
and a second vehicle controlled switch near
the crossing controlling said last named
means through said last named switch to
actuate said step by step mechanism in re-
verse direction for each vehicle passing said
second vehicle controlled switch.

7. In a crossing signal system, a vehicle
controlled switch in advance of the crossing,
an alarm, a circuit therefor, a switch con-
trolling said alarm circuit, means for actu-
ating said switch controlled by said vehicle
controlled switch, means for actuating said
switch in reverse direction, a second vehicle
controlled switch near the crossing, and a
switech controlling either of said alarm cir-
cuit switch actuating means through said
second vehicle controlled switch.

8. In a crossing signal system, a direction-
ally sensitive vehicle controlled switch in
advance of the crossing, an alarm, a circuit
therefor, a switch controlling said circuit, an
electro-magnet for actuating said switch
controlled by said vehicle controlled switch
by vehicle movement toward said crossing,
an electro-magnet for actuating said alarm
circuit switch in reverse direction, a switch
actuated simultaneously with said alarm cir-
cuit switch codperating with said direction-
ally sensitive vehicle controlled switch upon
vehicle movement in reverse direction to
control said second electro-magnet. a second
vehicle controlled switch near said crossing.
and a third switch in circuit with said
second vehicle controlled switch and actu-
ated with said alarm circuit switch control-
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ling either of said electro-magnets to return
said alarm circuit switch toward normal
position.

9. In a crossing signal system, the com-
bination with a signal, of magnets con-
trolling said signal, a vehicle controlled
switch in advance of the crossing controlling
one of said magnets to set said signal, a ve-
hicle controlled switch in advance of the
crossing on the other side thereof con-
trolling another of said magnets for set-
ting said signal, a vehicle controlled switch
near the crossing, and a two position switch
in circuit with said last named vehicle con-
trolled switch controlling either of said
magnets to restore said signal.

10. In a crossing signal system, the com-
bination with a signal, directionally sensi-
tive vehicle controlled switches on opposite
sides of a crossing, signal controlling mag-
nets, each of said vehicle controlled switches
controlling one of said magnets to set said
signal and another of said magnets to re-
store said signal, the magnet operating to
set said signal under the control of one of
said vehicle controlled switches operating
to restore said signal under the control of
the other of said vehicle controlled switches,
and an intermediate vehicle controlled
switch near the crossing controlling said
magnets to restore said signal.

11. In a crossing signal system, the com-
bination with a signal, directionally sensi-
tive vehicle controlled switches on oppo-
site sides of a crossing, signal controlling
magnets, each of said vehicle controlled
switches controlling one of said magnets
to set said signal and another of said mag-
nets to restore said signal, the magnet op-
erating to restore sald signal under the
control of one of said vehicle controlled
switches operating to set said signal under
the control of the other of said vehicle con-
trolled switches.

12. In a crossing signal system, the com-
bination with a signal, directionally sensi-
tive vehicle controlled switches on opposite
sides of a crossing, signal controlling mag-
nets, each of said vehicle controlled switches
controlling one of said magnets to set said
signal and another of said magnets to re-
store said signal, and switching mechanism
operated by one of said magnets when set-
ting said signal under the control of one
of said vehicle controlled switches prevent-
ing control of unother of said magnets by
the other of said vehicle controlled switches.

13. In a crossing signal system, the com-
bination with a signal, directionally sensi-
tive vehicle controlled switches on opposite
sides of a crossing, signal controlling mag-
nets, each of said vehicle controlled switches
controlling one of said magnets to set said
signal and another of said magnets to re-
store said signal, and switching mechanism
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operated by one of said magnets when set-
ting said signal under the control of one
of said vehicle controlled switches bringing
another of said magnets under the control
of one of said vehicle controlled switches
for restoring said signal, and an interme-
diate vehicle controlled switclr near the
crossing controlling said magnets to restore
said signal.

14. In a crossing signal system, the com-
bination with a signal, directionally sensi-
tive vehicle controlled switches on opposite
sides of a crossing, signal controlling mag-
nets, each of said vehicle controlled switches
controlling one of said magnets to set said
signal and another of said magnets to re-
store said signal, and switching mechanism
operated by one of said magnets when set-
ting said signal under the control of one
of said vehicle controlled switches bringing
another of said magnets under the control
of said one,of said vehicle controlled
switches for restoring said signal and pre-
venting control of said last named magnet
by the other of said vehicle controlled
switches.

15. In a crossing signal system, the com-
bination with a signal, directionally sensi-
tive vehicle controlled switches on oppo-
site sides of a crossing, signal controlling
magnets, each of said vehicle controlled
switches controlling one of said magnets to
set said signal and another of said magnets
to restore said signal, the magnet operating
to set said signal under the control of one
of said vehicle controlled switches operating
to restore said signal under the control of
the other of said vehicle controlled switches.
and a third vehicle controlled switch be-
tween said vehicle controlled switches con-
trolling said magnets to restore said signal.

16. In a crossing signal system, the com-
bination with a signal. directionally sensi-
tive vehicle controlled switches on opposite
sides of a crossing, signal controlling mag-
nets, each of said vehicle controlled switches
controlling one of said magnets to set said
signal and another of said magnets to restove
said signal under the control of one of said
vehicle controlled switches operating to set
said signal under the control of the other
of said vehicle controlled switches, and a
third vehicle controlled switch between said
vehicle controlled switches controlling said
magnets to restore said signal.

17. In a crossing signal system, the com-
bination with a signal, directionally sensi-
tive vehicle controlled switches on opposite
sides of a crossing, signal controlling mag-
nets, each of said vehicle controlled switches
controlling one of said magnets to set said
signal and another of said magnets to re-
store said signal, switching mechanism op-
erated by one of said magnets when setting
said signal under the control of one of said
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vehicle controlled switches preventing con-
trol of another of said magnets by the other
of said vehicle controlled switches, and a
third vehicle controlled switch between said
vehicle controlled switches controlling said
magnets tosrestore said signal.

18. In a crossing signal system, the com-
bination with a signal, directionally sensi-
tive vehicle controlled switches on opposite
sides of a crossing, signal controlling mag-
nets, each of said vehicle controlled switches
controlling one of said magnets to set said
signal and another of said magnets to re-
store said signal, switching mechanism op-
erated by one of said magnets when setting
said signal under the control of one of said
vehicle controlled switches bringing another
of said magnets under the control of said
vehicle controlled switch for restoring said
signal, and a third vehicle controlled switch
between said vehicle controlled switches con-

trolling said magnets to restore said signal,

19. In a crossing signal system, the com-
bination with a signal, directionally sensi-
tive vehicle controlled switches on opposite

_ sides of a crossing, signal controlling mag-
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nets, each of said vehicle controlled switches
controlling one of said magnets to set said
signal and another of said magnets to restore
sald signal, switching mechanism operated
by one of said magnets when setting said
signal under the control of one of said ve-
hicle controlled switches bringing another
of said magnets under the control of said
one of said vehicle controlled switches for
restoring 'said signal and preventing con-
trol of said last named magnet by the other
of said vehicle controlled switches, and a
third vehicle controlled switch between said
vehicle controlled switches controlling said
magnets to restore said signal. _

20. In a crossing signal system, the com-
bination with a vehicle controlled switch in
advance of the crossing, a signal, means for
setting said signal controlled by said ve-
hicle controlled switch, means for restoring
said signal, a switch actuated by said signal
setting means controlling said signal restor-
ing means, a second vehicle controlled switch
controlling said signal restoring means
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through said last named switch, and a third
vehicle switch beyond the crossing for con-
trolling said signal setting and restoring
means.

21. In a crossing signal system, the com-
bination with a signal, of a signal control-
ling switch, a pair of magnets for actuating
said signal switch, means responsive to ve-
hicle movement located in advance of the
crossing controlling one of said magnets to
actuate said signal switch, means responsive

. to vehicle movement located on the opposite

side of the crossing controlling the other of
said magnets to actuate said signal switch, a
switch movable in'unison with said signal
switch preventing control of said second
magnet by said second named means upon
actuation of said signal switch by said first
named magnet, and means responsive to ve-
hicle movement located intermediate said
first and second named means controlling
both said magnets to restore said signal
switch.

22. In a crossing signal system, the com-
bination with a signal, of a step-by-step sig-
nal controlling switch, a pair of magnets for
actuating said signal switch, means respon-
sive to vehicle movement located in advance
of the crossing controlling one of said mag-
nets to actuate said signal switch a step for
each vehicle, means responsive to vehicle
movement located on the opposite side of
the crossing controlling the other of said
magnets to actuate said signal switch a step
for each vehicle, a switch movable in unison
with said signal switch preventing control
of said second magnet by said second named
means upon actuation of said signal switch
by said first named magnet, and means re-
sponsive to vehicle movement located inter-
mediate said first and second named means

controlling both said magnets to restore said.

signal switch a step for each vehicle.

~ In testimony whereof I have hereunto

affixed my signature in the presence of the

two subscribing witnesses.

‘ CARL P. NACHOD.

Witnesses: ‘
Beatrice WHITNEY,
Eveanore T. McCaLL.
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Correction in Letters Patent No. 1,182,100,

It is hereby certified that in Letters Patent No. 1,182,100, granted May 9, 1916,
upon the application of Carl P. Nachod, of Philadelphia, Pennsylvania, for an im-

LR

provement in ‘“Crossing-Signals,” an error appears in the printed specification
requiring correction as follows: Page 7, line 114, claim 16, after the word ‘“signal”’
insert a comma and the words, the magnet operating to restore said signal; and that
the said Letters Patent should be read with this correction therein that the same
raay conform to the record of the case in the Patent Office.

Signed and sealed this 30th day of May, A. D., 1916.

[sEAL.] J. T. NEWTON,
Acting Commissioner of Patents.



