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UNTTED STATES

PAaTENT OFFICE,

JOHN LA BURT, OF NEW YORK, ASSIGNOR TO THE AGRICOLA LA BURT
MANUFACTURING COMPANY, OF BROOKLYN, NEW YORK.

ELECTRIC BLOCK-SIGNAL SYSTEM.

~

SPECIFICATION forming part of Letters Patent No. 490,663, dated January 31,1893.
Application filed December 14,1891, Serial No, 415,000, (No model.)

To all whom it may concerr:
Be it known that I, JOHN La BURT, of the
city, county, and State of New York, havein-

-yented a new and Improved Electric Block-

Signal System, of which the following isa full,
clear, and exact description.

My invention relates to improvements in’

signal systems for railroads,and the object of
my invention is to produce a positive working
system which will be antomatically operated
by the movements of the trains, which will
operate signals in advance of and in the rear
of every train so that danger from collision
will be averted, and which will also operate
to shut off the steam of a locomotive in case
the engineer, through accident or mistake,
runs over the signal. :

My invention is especially intended as an
improvement on the system for which I ob-
tained Letters Patent of the United States,
No. 461,760, dated October 20, 1891.

To this end myinvention consists in a sys-
tem and apparatus which will be hereinafter
decribed and claimed.

Reference is to be had to the accompanying
drawings forming a part of this specification,
in which similar letters and figures of refer-
ence indicate corresponding parts in all the
views.

Fignre1isabroken perspective view of the
mechanism of thesystem showing also the dia-
gram of the connections; Fig.2 is a cross sec-
tion showing the connections between one of
the motors and an adjacent semaphore and
showing also the mechanism for closing the
electric circuit to start the motor; Fig. 3 is a
broken detail plan of the motor, and the mech-

. anism for elosing the circuit through adjacent

40

45

motors and also through the track rails; Fig.
4 is a broken detail plan view of the contacts
adapted to close the cirenit by pressure of a
locomotive; Fig. 5 isa crosssection of thesame
on the line 5—5 in Fig. 4; Fig. 6 is a broken
side elevation, partly in section, showing the
connections between the sections of the track
rails, the connections between said connec-
tions and the mechanism on the locomotive,
and the electrically operated mechanism car-
ried by the locomotive and adapted to shut

off the steam supply; Fig.7 is an enlarged de-
tail sectional view of the steam shut-off mech-
anism; Fig.8is a diagrammatic view showing
the arrangement of the apparatus at a cross-
ing and switch; and Fig. 9 is a detail viewof
the electric switch adapted to operate in uni-
son with the rail switeh.

At intervals along the track are erected the
signal posts 10 which are provided with com-
mon forms of semaphores1l,adapted toswing
thereon, the semaphores having cranks 12
connected therewith, and the cranks are piv-
otally-secured to rods 13 which extend nearly
parallel with the posts and each rod is piv-
oted at its lowerend to one arm 14 of a double
crank or bell erank 15, which is pivoted on
the lower portion of the post, and the op-
posite arm 16 of the bell erank is pivotally-
connected with an eccentric rod 17 which ex-
tends transversely to the track and is oper-
ated by a motor, as described below. The
above construction is substantially the same
as that shown in my former patent referred
to above, and I do not eclaim it as a part of
this invention.

The signal posts and semaphores are all
alike, but for convenience in describing their
operation, I have marked them in Fig. 1, 10,
102, 10°, 10° and 10% Each post is provided
at the top with an electric light as shown in
Fig. 2, the lights being omitted from Fig. 1,
asthat figure is intended merely to show the
connections, and the lights are provided with
the usual connecting wires ¢ and a/,the wire
o being connected to a contact 19 near the
base of the signal post, and an elbow switch
20 is pivoted on the post adjacent to this con-
tact, the switch extending into the path of the
crank arms 14 and 16, so that when the said
crank arms are operated to set the semaphore,
the circuit will be closed or opened as the case
may be, thus lighting or putting out the elec-
tric lamp.

The lights are intended for use in the night
when the semaphores cannot be seen, and the
mechanism described is also shown in my
former patent. The eccentric rod 17 of each
signal extends inward toward the track and
at its inner end it is connected with the usual
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form of ececentric 21 which is provided with a
metallic face 22, the faces on opposite sides
being insulated from each other and also from
the eccentric, and the faces are also bent out-
ward at top and bottom to form stops 23 the
upper of which is adapted to trip the circuit
closing mechanism and hold the semaphore
frombeingdepressed as heréinafter described.

The eccentric 21 is carried by a shaft 24
which is pivoted in a suitable supporting
frame 25 and which is provided with a gear
wheel 26 which meshes with a pinion 27 on
the shaft 28, the latter being also supported
in the frame 25, and the shaft 28 connects by
means of a worm wheel 29 with a worm 30 on
the end of the armature 31 of the motor 32.
The motor 32 may be of any approved con-
struction, and a motor is provided for each
semaphore, and the motor and the parts just
described and those presently to be referred
to, are inclosed in a casing 32* located below
one of the track rails. In the path of the ec-
centric and in the front and rear thereof are
pairs of contacts 33 and 34, the contacts 33 be-

ing insulated from each other and being ar-

ranged so as to strike the conducting face of
the eccentric when a semaphore is down, as
shown at 10° in Fig. 1, and the contacts 34
are also insulated from each other and are
adapted to strike the rear conducting face of

‘the eccentric when a semaphore is up and the

eccentric is in its back position, as shown at
The connections
with these contacts and the circuits operated
by them wili be deseribed below. .

Adjacent to one of the track rails and op-
posite each semaphore are spring contacts 39,
35% which are insulated from each other, and
which are carried on a crooked lever 36 ex-
tending beneath the track rail and pivoted
on a suitable supporting frame 37. The le-
ver has one end 38 bent upward so as to ex-
tend to a point adjacent to the tread of the
rail so that it will be struck by the wheel of
a passing locomotive as best shown in Fig. 2,
and the oppositeendof theleverisbentdown-
ward, as shown at 39inthesamefigure. Piv-
oted on the frame 37 adjacent to the inner
and depending end of the lever 36 is a latch
40 which is shaped so that it will swing by
gravity beneath the end of the lever when
said end is raised, and this latch has at its
lower end, a projection 41 which extends into
the path of the stop 23 on the upper side of
the eccentric 21 and on the upper end of the
latch is another projection or pin 42 which is
adapted to be operated by a moving portion
of a draw bridge.

The apparatus is intended to work from
contact with a draw, as well as from contact
with the wheels of the locomotive, as illus-
trated in IFFig. 2, where a beveled portion 44
of the draw bridge indicated by dotted lines
is about to engage the upper end of the lever
36, and it will be seen that by so engaging the
lever, it will tilt it and cause the lower end
to be raised so that the latech 40 may swing

beneath the said lower end and hold it ele-
vated. When the draw moves in the oppo-
site direction, the part 45 thereof is adapted
to strike the pin 42 on the latch, thus releas-
ing the latter and breaking the cireuit.

Supported adjacentto the lever and at right
angles to the contacts 35 and 85% are other con-
tacts 46 and 46%, which are adapted to contact
with the contacts 35 and 85* when the latter
areraised. Arailorsupport48isplaced nearly
parallel with the track rail 43 so as to extend
above the inner portion of the lever 36 and on
the under side of this support is a rubber
block 47 which is adapted to contact with the
lever and the block is large enough and solid
enough so that it will prevent the weight of a
man from operating the lever 36 and closing
the contacts and electric circuit, and it will
thus be seen that the block will prevent any
tampering with the signal apparatus.

The connections between the motors and
the various contacts are as follows: Each con-
tact 46 connects by a wire b with one of the
line wires B which runs parallel with the track
and the opposite contact 46* connects by a
wire 0’ withthereturnlinewire3’. The con-
tact 35 which is adapted to be struck by the
contact 46 connects by a wire d with a wire
? which runs parallel with the track and con-
nects with motors in front and rear of the
particular contacts described, and the eon-
tact 35* connects by means of a wire d’ with
the nearest motor 82 from which the wire ¢’
connects with a wire ¢ also running to the mo-
tors in front and rear of the particular motor
with which the wire is directly connected.
The contact 46 also connects directly by the

Wwire e® with one of the wires ¢ and the sey-

eral motors are connected with the wires (2
by wires . One of the contacts 38 connects
directly with the line wire B by a wire £, and
the adjacent contact 33 connects by a wire f/
with the wires d® leading to motors along the
line.

The contacts 34 are connected as follows:
One of them connects by a wire g with the
line wire B, as shown at thesignal 10 in Fig.
1, and the adjacent contact connects by a wire
g’ with an insulated section 43* of the traclk
43, an adjacent section 43 of the track being
directly connected with the line wire B’ by a
wire g®% These insulated sections 43* and 43°
of the track are placed such a distance apart
that when the locomotive comes opposite
them, the front wheel and front driver of the
locomotive will rest upon the adjacent sec-
tions, as shown in Fig. 6, and the cireuit will
thus be closed through the mechanism of the
locomotive, as described below. On account
of the number of circuits and to avoid eonfu-
sion only enough of them is shown in Fig. 1,
to illustrate clearly how the parts are con-
nected up as it will be understood that the
motors at each semaphore are similarly con-
nected. The electric currents run in differ-

ent directions through the same wires to per-
form different operations and these opera-
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tions will be clearly set forth and the circuits
followed in describing the operation of the
apparatus. :

The locomotive 49 is provided with a case
50 which is preferably carried on the cab of
the locomotive but may be arranged in any
convenient place, and in this case is an elec-
triec motor 51 which connects by means of
wires & and %’ with brushes 52 and 52* adapt-
ed to contact with the hubs of two of the lo-
comotive wheels, as shown in Fig. 6, so that
when said wheels are on sections 43* and 43P,
the circuit through the motor will be closed
and the motor started.

In the drawings I have shown an ordinary
motor, but have not shown it in detail. It
will be noticed that the motor must act very
quickly in order to make a revolution and
complete the operation of the valve actuat-
ing mechanism, as hereinaffer deseribed, and
it is necessary that a special motor be used
which will make a revolution when the cir-
cuit is closed but momentarily through it.
The special form of motor is not shown how-
ever, as it forms no part of this invention.

The motor has its armature shaft 53 pro-
longed and the shaft terminates at one end
in a worm 54, as best shown in Fig. 7, and the

worm meshes with a pinion 57 on a shaft 57

mounted in the case 50, and the shaft has a
pinion wheel 56 thereon which meshes with
a gear wheel 58 carried by a shaft 59 and on
the latter shaft is a common form of eccen-
tric 60, the eccentric rod of which is pivot-
ally-connected with a swinginglever 62 which
is pivoted in the upper portion of the case
and extends downward therein,thelowerend
of the lever moving between the lugs 63 ou
the rod 64 which rod, at its outer end is bent
downward as shown at 65 and has its inner
end extended into a small steam chest 66, so
as to reciprocate therein and form the stem
of a slide valve 67 which moves in the chest
and which has a diagonal port 68 extending
through it, the port being adapted to connect
with the steam supply pipe 69 and also with
a port in the steam cylinder 70, which cylin-
der has an exhaust 71 at one end and is pro-
vided with asliding piston 72, the piston rod
78 of which projects outward and forward
through the end of the cylinder and is re-
pressed by a spring, the front end of the rod
being pivoted to alever 74 which lever is cen-
trally pivoted as shown at 75 and is adapted
to connect with the engineer’s shut off lever.
At the opposite end of the steam eylinder 70
is a lever 76 which is adapted to movein a
slot in the case 50 and which conneects with
a spring pressed rod 77, the end of whichis
adapted to contact with the bent end 65 of
the rod 64 and by means of this lever 76, the
rod 64 may be pulled back so as to shut off
the steam supply to the eylinder 70. When
the circuit is closed to the motor it will be-
gin to revolve and to move the eccentric rod
8o as to force forward the rod 64 and open
the valve 67, and the incoming steam will

push back the piston 72 and thus shut off
the steam from the locomotive so that the lo-
comotive will stop. This shut off mechanism
is intended to operate only when the engineer
has over-run a signal,and the eircuit through
the motor will not be closed at any other time,
ag described below. The shut off mechanism
with the exception of the motor and its con-
nection with the lever 62 is similar to the
mechanism shown and described in my pat-
ent above referred to.-

The operation of the device is as follows: To
guard againstcollisions, the systemisarranged
so as to operate the second semaphore in front
and rear of a train. We will suppose that a
train is moving in the direction of the arrow
x in Fig. 1,and is about to pass the signal 10°
In this ease, the semaphore of the signal 10°
will be down, the semaphore of the signal 104
wiil be down, and the semaphores of the sig-
nals 10, 10* and 10° will be up. When the

-wheel of the locomotive strikes the bent end

38 of the lever 86 opposite the signal 10° it
will close the contacts 35,35* and 46, 46%, and
when the semaphore is down the contacts 33
will be in connection with the front insulat-
ing face of the eccentric 21. 'When the con-
tacts 35, 35° and 46, 46* are closed, the first

cireuit will be from the wire B through the

wire b, the contacts 46 and 35, the wire d, the
wire d?, the wire d®to the motor 82 opposite
the signal 10, thus setting the motor in mo-

tion so as to turn down the semaphore of said

signal, thence through the wire ¢’, the wire €2,
the eontact 46* and the wire b’ to the line wire
B’. The current flowing through the above
circuit will thus operate the semaphore 11 of
the signal 10 and turn it down as described.
The cireuit will'also be completed through the
wire b, the contacts 46 and 35, the wire d to
the wire d?, thence forward to the motor 32
opposite the signal 10% thus operating the
motor to raise the semaphore of the signal,
thence through the wires d?, d? and d’, to the
contacts 35 and 46* and the wire b’ to the
wire B’. At the same time a circuit will be
completed which will be as follows: Through
the wire f, the contacts 33, the wire f’, the
wire d® connecting with the motor 32 opposite
the signal 10, thus starting the motor so as to
throw down the semaphore of the signal,
thence back through the wire ¢/, the wire e,
the wire €2 the contact 46* and the wire b’ to
the line wire B’. It will thus be seen that the
passage of a train past a particular signal will
throw down the next semaphore arm in ad-
vance of the train, throw up the second sem-
aphore arm in advance so as to warn any ap-
proaching train on the same frack,and it will
throw down the second semaphore arm in the
rear so as to permit the advance movement
of a rear train, and this operation will be re-
peated at each signal passed. When the sem-
aphore arm is up, the back insulated face of

an eccentric 21 is in contact with the con-.

tacts 34, as shown at the signals 10, 10* and
10¢ in Fig. 1, and consequently the line wires

79 |
75
8o
85
90
95
100
10§
110
115 '
120
125

1350




I0

15

20

25

30

35

40

45

50

55

to

4 490,663

B and B’ are connected by means of the
wires ¢ g’ and ¢® with the sections 43* and
43* of the track in front and rear of the
said signals. It will thus be seen that when
the two wheels of a locomotive rest upon these
connected seections as in Fig. 6, the circuit
will be closed through the motor 51, the cir-
cuit being from the front wheel of the loco-
motive, through the brush 52, the wire h, the
motor, the wire h’, the brush 522 the driver
of the locomotive, back to the section 43°. If,
then, the locomotive should overrun a signal,
the circuit through the motor 51 will be auto-
matically closed, and the motor started so as
to shut off the steam, and as a further pre-
caution, an eleetric light 75%is arranged with-
in the cab and in the motor cireuit, so thas
the light will be started in unison with the
motor, and the light may be provided with a
common switch so thatit may be shut off dur-
ing the daytime.

In Fig. 8, I have shown the application of
the system to a railroad crossing and to an
ordinary switch. The connections in this case
are substantiallylike those in thesingle track,
except at the crossing C, the wires ¢ and @2
connecting the motors of two tracks are coup-
led together so that when a locomotive on
either track sets the semaphore of its par-
ticular track, it will also set the semaphores
of the other track, and thus the semaphores
will be displayed on all sides of the crossing or
they will be co-instantaneously turned down.

To provide for setting the semaphores by
the movement of the switch D, the following
mechanism is employed: The siding tracks of
the switch are provided with signals exactly
like those already described, and the wires ¢
and d? of the siding are connected with the
similar wires of the main track. The switeh
lever 79 which connects with the switeh bar
79* in the usual way is placed adjacent to a
contact block 78 which connects with the
main line wire B by the wire b?and also con-
nects with the motor wires of the semaphore
by the same wire,and thelever 79 hasa spring
contact 30 extending laterally from it, which
contact is eonnected with the wire 5% and
serves as an electrie switeh, the spring 80 hav-
ing a bent free end 81 adapted to make a
sliding and intermittent contact with the
block 78, It will thus be seen that when the
switch is closed, the part 81 of the spring will
slide over the eontact bloek 78 and the circuit
through the various semaphore motors will be
momentarily closed so as to raise the sema-
phore arms and thus warn trains approach-
ing from any direction and when the switch
is opened, the ecircuit will again be momen-
tarily closed, but the motors will operate to
turn down the semaphore arms. When the

circuit is closed through one of the motors
and the semaphore arm is down, the motor
will operate, and the motors connected with
other semaphores which are down will also
operate,until theupward and backward move-
ment of the eccentric causes the stop 23 to

engage the pin 41 on the latch 40 thus swing-
ing the latch from beneath the lever 36 and
permitting the lever to drop, thus breaking
the circuit, and the arm will then be up and
the stop 23 will operate so as to prevent the
backward movement of the eccentrie caused
by the weight of the semaphore arm, and the
arm will thus be held raised until the motor
is again started in the manner already de-
seribed.

Having thus fully described my invention,
Ieclaim as new and desire to secure by Letters
Patent,—

1. In a block signal system, the combina-
tion with thesignal posts, the swinging sema-
phores thereon, the motors opposite the sig-
nal posts and the eccentrics or equivalents
operated by the motors and having a erank
connection with the semaphores, the eccen-
tries having also insulated conduecting faces,
of contacts arranged in the path of the ec-
centries, double contacts arranged adjacent
to the track rail and connected with a source
of electricity, means for closing the circuit
through the double contacts by the movement
of atrain, and connections between the double
contacts, the eccentric contacts and the motors
along the track, substantially as desecribed.

2. In a block signal system, the combina-
tion with the signal posts and the swinging
semaphores thereon, of motors arranged ad-
jacent to the signals, eccentrics geared to the
motors and having crank connections with
the semaphores, the eccentrics also having in-
sulated conducting faces, contacts arranged
in the paths of the eccentrics and connected
respectively with a source of electricity and
with adjacent motors, movable contacts ar-
ranged adjacent to the track rails and con-
nected with a souree of electricity and with
the several motors, and means for closing the
circuit through the movable contacts by the
passing of a train, substantially as deseribed.

3. In a block signal system, the combina-
tion with the contacts 46 and 46* connected
with a sourece of electricity and with the track
motors as described, of the bent lever pivoted
adjacent to the track and carrying contacts
adapted to corneet with motors along the
track, the saidlever having one end bent up-
ward into the path of a locomotive wheel and
having a depending end, a gravity latch
adapted to engage the depending end of the
lever and hold it in a raised position, and
means for automatically releasing the latch,
substantially as described. ‘

4. In a block signal system, the combina-
tion with the motors and eccentrics connected
with the semaphores as described, the eccen-
tries having stops on their upper sides, of the
contacts 46 and 46* connected with the line
wires and motors, the bent lever pivoted ad-
jacent to said contacts and having one end
extending into the path of the locomotive
wheels, and the opposite end bent downward,
contacts carried by the lever and adapted to
engage the contacts 46, 46% and close the eir-
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cuit through adjacent motors, and a gravity
latch adapted to engage the bent lever, said
latch having a pin projecting into the path of
an eccentrie stop, substantially as described.

5. In a block signal system, the combina- |

tion with the semaphores and the eccentrics
connected therewith, said eccentrics having
an insulated conducting face, of insulated
track sections connected with electric con-
tacts arranged in the paths of the eccentrics,
and an electrical signaling apparatus carried
by the locomotive and having electrical con-
nections with the wheels of the locomotive,
whereby the circuit will be closed through
the apparatus by the contact of the wheels
with the track sections, substantially as de-
scribed.

6. The combination with electrically-con-

‘nected track sections, the motor operated

semaphores along the track, and circuit clos-
ing eccentrics operated by the semaphore mo-
tors and adapted to close the circuit through
the track sections and an engine carried by
the locomotive and adapted to operate the
shut off valve thereof, of an electric motor
carried by the locomotive and geared to op-
erate the valve of the engine, and connec-

tions between the motor and the wheelsof the

locomotive, whereby the circuit through the
motor will be closed by the contact of the
wheels with the track sections, substantially
as described. o
JOHN LA BURT.
Witnesses:

‘WARREN B. HUTCHINSON,

E. M. CLARK.
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