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UNITED STATES

Patented June 14, 1904.

PaTeENT OFFICE.

WILLIAM D. MARKS, OF WESTPORT, NEW YORK.

ELECTRIC SIGNAL.

SPECIFICATION forming part of Letters Patent No. 762,331, dated June 14, 1904,

Application filed March 12,1908,

Serial No, 147,390, (No model.)

To all whom it may concern:

Be 1t known that I, WirLiam D. MARKS, a
citizen of the United States, and a resident of
Westport, Essex county, New York, have in-
vented certain new.and useful Improvements
in Electric Signals, of which the following is

~a specification.

This invention relates to improvements in

electric railway -signals, its object being to

provide a simple and efficient electric signal
apparatus which will not be liable to disar-
rangement and which will include both audible
and visible signals which can be simultane-
ously and corroboratively actuated.: To fur-
nish an acceptable signal system of this char-

“acter, 1t 1S necessary that the parts be so con-

structed and arranged that the signals nor-
mally indicate *‘danger” and will immediately
assume such indicating position when any de-
rangement of the operating mechanism oc-
curs. Thus in the present system the signals

‘are so arranged that if there is any break or

derangement of the system the semaphores

- will at once assume or remain in the position

indicating “‘danger,” the lights will be extin-
guished or lighted to indicate ‘‘danger,” and
the bells will sound or be silent, according to
the circuit relations in which said signal de-
vices are arranged. | -

In the accompanying drawings, Figure 1 is
a diagrammatic view of a railway equipped

- with my treble-guard signal system.” Fig. 2

18 a plan of one of the commutator-carrying
boxes, part of the top of the box being broken

away to expose the interior mechanism. Fig.

3 18 a section of Fig. 2 on line A A. Fig. 4
1s a section of Fig. 3 on line B B. Figs. 5,
6, 7, and 8 are detail perspective views of
parts of the commutator. Fig. 9 is a plan of
the commutator-box, part of the top of which
18 broken away, showing the arrangement

~used when- the commutator is operated me-

chanically by contact with a train or car.
Fig. 10 is a side elevation of the lever for
mechanically operating the mechanism within
the commutator-box. Fig. 11 is a diagram-
matic elevation showing the arrangement of
the despatcher’s board. Fig. 12 is a side ele-
vation of the mechanism for controlling the
bells upon the despatcher’s board. TFig. 13 is

a diagrammatic side elevation of signal lamps,
bells, and a semaphore operated by the pas-
sage of a train or car. Fig. 14 is a perspec-
tive view of a section of railway-track, a sig-
nal-operating box, and a third rail in electric

| connection with the electric contact of the

signal-box. Fig. 15 is a perspective view of
a part of arailway-track, showing the adapta-
tion of my signal system to a steam-railway.

Fig. 16 is a plan view, upon an enlarged scale,

of the commutator and the ratchet-wheel car-
ried thereby. Fig. 17 is a section of Fig. 16

on hine C C. Fig. 18 is a side elevation of

the parts shown in Figs. 16 and 17.

~ Referring to the drawings, in the several fig-
ures of which like reference characters indi-
cate -corresponding parts, ¢ designates a box
or casing, hereinafter termed the *‘commu-
tator-box.” Any suitable number of these
boxes are employed and they are arranged at
any desired distances apart, the space or dis-
tance between succeeding boxes being termed
a *" block.” Each of said boxes @, which is
usually of such form as to be arranged be-
tween the rails of a track and is of such solid
construction that it is not liable to injury
trom the most severe shock in usage, is pro-
vided with an air and water tight top or cover
0. Within each commutator-box is arranged
a commutator ¢. The construction of this
commutator 18 shown most clearly in Figs.
2 to 8, 1nclusive, and 16, 17, and 18. Refer-
rig to these figures, it will be seen to consist
of a sleeve 37, mounted to turn about a stud
or pin 36, secured to the base of the box ¢
and having-at one end a ratchet /. A metal
plate or ring 39, provided with a series of
projections 40, is secured to said sleeve 87
and through-it and the pin 36 connected to
the base of the box ¢ or permanently *‘ eround-
ed.” - A washer 41, of insulation material, sur-
rounds a portion of the sleeve 37 and is pro-
vided with a series of projections 42, which
interlock with the projections 40 on the plate
39, as shown 1n Figs. 17 and 18. Another
plate 43, of conducting material, is also se-
cured to the sleeve 37, it being insulated
therefrom by the said insulating-washer 41.
This plate 43 is provided with tongues or

projections that extend longitudinally of the 100
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sleeve 37 between the projections on the in-
sulating-washer 41, whereby, as shown most
clearly in Fig. 18, sections of the tongues are
brought into alinement with but insulated
from the projections 4C on the plate 39. An
insulation-washer 38 separates the acting por-
tions of the plate 39 from the ratchet /. A
brush  is constantly in engagement with the
plate 43 of the commutator, and said brush
is connected with a feed-wire ¢, leading from
any suitable source of current-supply. The
commutator is provided with two other
brushes ¢ £, of copper or carbon, and respec-
tively connected to wires 4 2, leading from the
box or casing «. As shown, the said brushes
¢ F are arranged to contact with the projec-
tions 40 on the permanently-grounded plate
39 and the tongues of the plate 43 arranged
in alinement with said projections 40. Said
brushes are so arranged that when one of
them is in contact with a projection 40 of the
orounded plate 39 the other brush will be in
contact with a section of the plate43. These
relative positions of the brushes and plates
39 43 are reversed at every step-by-step
movement of the commutator. The wire /4,
leading from the brush ¢, extends from the
commutator-box « to the opposite end ot the
block in rear of said box. The wire 7 ex-
tends from the brush 7 to the opposite end
of the block in advance of said box «, and is
provided with a branch A, which extends to
the opposite end of the block in rear of said
There are thus three wires extending
throughout the length of each block of the
system, which wires may be supported on
poles or in any suitable manner.

From the foregoing description and the
drawings it will be seen that the plate or disk
48 of the commutator is constantly energized,
while the plate 39 thercof is constantly or
permanently grounded, and therefore accord-
ing as the brushes ¢ / contact with the pro-
jections 40 or said plate 43 the wires leading
therefrom will be grounded or positively en-
ergized. As the commutator is rotated the
sald brushese¢ 7 will, as aforesaid, alternately
engage the projections 40 and the plate 43,

and thus cause a reversal of the direction of

current through the wires leading therefrom.
It will be seen that in all positions ot the com-
mutators and at all times there are two wires
or conductors connected to one pole of the
source of energy, and hence of the same polar-
ity, extending from each cominutator-box,
one of sald wires extending into or along the
block in advance of the box and the other
extending into or along the block in rear of
said box. A third wire, connected to the
other pole of the source of energy, and hence
of opposite polarity fromthe two just referred
to, extends from each commutator-box into
or along the block in rear of said box. There

are therefore three wires extending .along or

65 arranged in each block, two of which are of

“ranged 1n each block.

" bells.
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the same polarity, while the third is of the
opposite polarity, and at each actuation of
each commutator the polarity of the wires
leading therefrom 1s reversed. The means
tor effecting such rotation of the commutator
may be operated either electrically or me-
chanically. A pawl m is pivotally mounted
on a lever o, fulerumed on a stud », and said
pawl engages the aforesaid ratchet / of the
commutator. A detent n1s provided for pre-
venting backward movement of said ratchet.
If it 1s desired to employ electrical means for
operating the commutator whenever a car
passes the commutator-box «, a suitable brush
(not shown) mounted on the car engages an
insulated contact-piece », Figs. 3 and 4, with
which 1s connected, by means of a wire s, a
solenoid . One end of the lever o 18 con-
nected, by a rod », with the core u of said
solenoid. When the solenoid is energized,
the pawl m will be disengaged from one of
the teeth of the ratchet / and moved into en-
cagement with the next succeeding tooth.
As soon as the car -has passed the box @ and
the current is cut off from the solenoid # the
spring 1, surrounding rod 2 and bearing at
1ts ends against a stop 2 and collar 3 on said
rod, returns the lever o and parts connected

70
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therewith to the position occupied before the

solenold was energized, which movement
turns the ratchet / and commutator one step.
The spring may be assisted in this operation
by a spring 4, surrounding a rod 5 and at-
tached at one end to a fixed stop 6 and at the
other end to a collar 7, carried by its rod 5,
one end of which rod is attached to the oppo-
site end of the lever o from that to which the
core of the solenoid 7 1s connected.

A rod 8, attached to the pawl m and pass-
ing through a guide 9, is operated on by a
spring 10 to maintain the pawl in position to
engage the ratchet /.

It it 1s desired to actuate the pawl m and
its connected parts mechanically, the arm o 1s
secured to the stud p, which 1s extended suf-
ficiently through the top of the box @, and to
the upper end of which is attached a lever
11, Figs. 9 and 10, adapted to be struck by a
suitable stop or pin carried by the car. The
movement of lever 11 causes a similar move-
ment ot lever ¢ and 1ts connected parts to that
above described. | | |

By employing mechanical means for actu-
ating the commutator-moving mechanism it
1s possible that a car devoid of electrical en-
ergy will operate the system when passing
over the box «, while the electrical means re-
quires the use of some form of current-sup-
ply for its operation.

Any suitable number of signals may be ar-
As before stated, 1t 1s
preferred to employ semaphores, Iights, and
These may be arranged 1n two sets,
one sct being adapted to control the passage
of a car in one direction and the other set to
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- control the passage of 'a car in thé opposite

10

direction. Such an arrangement is particu-
larly advantageous in connection with single-

track roads, where the signals upon one side -

of the track would control the movements of

cars traveling in one direction and those on |
‘the other side would control the cars traveling

in the opposite direction.
The manner of connecting the several 510
nal devices to the conductors 4 and 7 % in each

-block is indicated in Figs. 1 and 13. In Fig.

1 two sets of semaphores 12 13 are shown

~ upon opposite sides of the track. = Lights 14

~track 1s shown as circular in Fig. 1.

- 20

actuated.

- 30

35
ot the main conductors or wires 4 7 % in the

40

~ heretofore described may be briefly stated as-
tollows, referring particularly to Fig. 1 of the

~drawings: The normal condition of the main
45

-are 1indicated on one side of the track and bells
. IR

15 upon the opposite side thereof. - For con-
venlence of illustration and deseription the

It will
be seen that every block is provided with

two semaphores, one adjacent each end there-

of, which are simultancously and similarly

In addition any suitable number
of bells 15 and lamps 14 are provided in each

block. Both bells and lamps may be arranged

at each end of each block, although in order
to avoid confusion in the drawings such du-
plication is not shown. Each semaphore-arm
16 1s pivotally mounted upon a suitable sup-
port 17, and by means of a link 18 one end
thereof is connected with the core 19 of a so-

lenoid 20. The parts are so constructed and

arranged that the core 19 acts as a weight to
move the semaphore to the position indicat-

ing ““danger” whenever the solenoid 20 is de-

energized. The terminals of said solenoid 20
are connected by conductors 45 46 with two

block controlled by such signal, and the lights
14 and bells 15 in each block are connected
with two of such conductors 4 7 % therein
through branch lines 47 48. .

The operation of the system constructed as

conductors 4 ¢ % is indicated in Fig. 1, the

- conductors which are positively energized be-

50

55

60

65

1ng designated -by the sign
are grounded being indicated by the — sign.

and those which

It will be seen that the parts are so arranged
that normally the solenoids 20, except those
controlling the semaphores at the ends of or

- within the block or blocks over which cars

are passing, will be energized and the sema-
phores controlled thereby be held in the ver-
tical position, indicating ‘‘safety ”—that is,
both of the main conductors to which the so-
lenoid branches 45 46 are connected in those
blocks along which cars are traveling will be
either positively energized or grounded, thus
preventing any current passing to the solen-
oids controlling the semaphores referring to
the said occupied blocks. The main condue-
tors, to which the solenoids 20 in the *‘clear”
blocks are connected, will be respectively en-
ergized and. grounded, so that current will

. 2 -

pass through said solenoids and the sema-
phores actuated thereby be maintained in the
satety position. One pair of the main con-
ductors with which the branches 47 48 are
connected in any occupied block will be posi-

tively energized and the other will be ground-

ed, and in blocks which are clear both mem-

“bers of said pair of main conductors will be

either cnergized or grounded. In the illus-
tration a car is passing over the block between
stations 1 and 2, in. which block the conductor
2, leading from the box ¢ atstation 1, is ground-
ed, and the conductors % %, leading from the
commutator-box at station 2, are respectively

positively energized and. grounded. As the
wires 45 46 of the solenoids for actuating the
semaphores referring to said block are con-
nected to the then-grounded wires 7 %, said
solenoids will be deénergized and the sema-
phores will gravitate to the position indicat-
ing ““danger.” The bells or lights 14 15 re-
ferring tosaid block, being connected by wires
47 and 48 with the grounded wire 4 and posi-
tively-encrgized wire %, will be lighted or
rung as long asthe caristraversing said block.
As the car passes the commutator-box ¢ at
station 2 the commutator in said box will be
actuated as before described and the wires
v k, leading from said box, (which were pre-
viously grounded,) will be positively ener-

gi1zed and the wire 2, leading from said box

at sald station 2, (previously positively ener-
gized,) will now be grounded. As the wire
7, leading from the box @ at station 1, remains
grounded, it will be seen that the solenoids
20 of the semaphores controlling the block
between stations 1 and 2 will be energized,

.as the wires 45 46 are connected to the con-

ductors 4 7, and the said semaphores will be
thereby moved into the safety position, in-
dicating that the track in said block is clear.
The conductors % 7, extending from the box
¢ at station 3 along the block between sta-
tions 2 and 3, being respectively positively
energized and grounded and the wire 7 in said
block being positively energized, it will be seen

that the bell and lamp circuits in said block
-between stations 2 and 3 will be closed and

the semaphore-solenoids in said block deéner-
gized, whereby all of said signal devices will
be caused to indicate that the block is oceu-
pied or to assume the danger position or con-
dition.  In the illustration a track-switch is
shown in the block between stations 2 and
3, and it will be assumed that the car enter-
ing sald block is to enter said switch to per-
mit a car to pass in the opposite direction
over the main track in said block. Thesecond
car approaching from the direction of station
4, 1ts attendants will find the signals at the
entrance to block between stations 3 and 2 in
the condition indicating that said block is oc-
cupied, (such signals having been caused to as-
sume these danger positions or conditions by
the passage of the car then on the switch over
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the box « at station 2.) The car occupying
the switch is, however, in sight of attendants

on the car at station 3, and therefore the latter

car can safely proceed onto the block hetween
stations 3 and 2. As the last said car passes

from block 3 2 to block between stations 2

“and 1 it will set the signals in both said blocks
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ecated for eachone of the boxes .

at ‘‘ danger,” but those in block between sta-
tions 2 and 3 will be returned to the safety
position as the car previously on the switch
passes from said block into the block between
stations 3 and 4. As an additional precau-
tion 1t 1s proposed to connect each commuta-
tor or signal-box @ with the train-despatcher’s
office, (conventionally illustrated at 46 in
Fig. 1.) |
Referring particularly to Figs. 2, 9, 11, and
12, 49 is a separate feed-wire which may lead

- from the same source of current as the wire

g or from any other suitable supply. Said
wire 49 is conducted to a contact 22 within
box a. A contact 23, carried by but insulated

from the lever o, is adapted to contact with

said contact 22. A wire 21 connects the con-
tact 28 with a binding-post 59 at the de-
spatcher’s office. Sald binding-post 1s con-
nected with one branch, 31, of a circuit includ-
ing a bell 26, the other branch, 32, of said bell-
circuit being connected to a switch-lever 28.
This lever 1s fulerumed on a suitable support
and provided at one end with a bridge or plate
24, adapted to electrically connect the bind-

‘1ng-post 59 with one of the terminal wires 50

of a solenoid 25. The other terminal of said
solenoid 1s connected by a wire 51 with a
permanently-grounded wire 30. The said
bridge 24, though connected with the lever

- 928 and movable thereby, 1s, asshown in Fig.

12, insulated from said lever. The lever is
connected to the core 27 of the solenoid 25
and is provided with a projection or finger
adapted to bear against a contact 29, con-

-nected tothe aforesaid permanently-grounded

wire 30, when the connection between the
binding-post 59 and solenoid 25 is broken.

It will be understood that the parts herein-
before described in connection with the de-
spatcher’s office signal apparatus are dupli-
Normally
current will pass through the wire 49, con-
tacts 22 23, wire 21, binding-post 59, and

bridge 24 to the solenoid 25 and therefrom

through the wires 51 and 30. The solenoid
being energized maintains the switch-lever in
the position shown in Fig. 12 and the bell-
circuit open. When the lever o 1s rocked
by a car passing the box «, in which said le-
ver 1s arranged, the circuit above described 1s
broken at the contacts 22 23 within the box,
and the switch-lever 28 will instantly fall and
bear against the contact 29. This maintains

the solenoid-circuit open, and as soon as the

lever o 1s restored to 1its original position
(which occurs the instant the car passes the
box @) a bell-circuit is closed and the bell

762,381

rings. This cireuit inchﬂes the wire 49, coni-
tacts 22 23, wire 21, binding-post 59, bell-
wires 31 ‘md 32, level 28, contact 29, and wire

30. This circuit will remain closﬁd until the
switch-lever 28 in the despatcher’s office 1s

raised and the circuit, including the solenoid
25, completed By thls means the despatcher’s

'ofﬁce is audibly informed Whenever a car

passes any one of the signal-boxes «.

As before stated, any suitable source of
electric energy may be employed in connec-
tion with the signal system herein deseribed,
and the strencrth of the current will of course
depend on the number of signals to be oper-
ated, the length of the system, &c.

If the commutators ¢ are to be operated
electrically, the contact » can be continued
from the box to any desired distance in the
blocks on opposite sides of the box by means
of a suitable conductor, such as a third rail
33. (ShowninFig.14.) Whenthe contacton
a car contacts with this conductor, the commu-
tator-actuating solenoid ¢ in circuit therewith
will be energized and the .commutator actu-
ated as before described.

In case the system is used in connection
with an electric railway and the current sup-
plied to the commutators be kept eonstantly
at, say, five hundred volts and the cars be
each fitted with a wiper or contact-piece con-
nected with the ironwork and wheels the sig-
nal system will be operated by contact of the
wiper with the plate 7 whether the trolley is
in contact with its supply-wire or not, as the
contact of the wiper and plate will, throuu'h
the ironwork and wheels of the car, short-
circuit the current with the rails and cause
the actuation of the solenoid #, which 1s con-
stantly at five hundred volts.

In Fig. 15 is shown an adaptation of the
signal system to a steam-railway. Referring
to this ficure, 34 is a track or pilot b‘ttteI‘V
opela,tmcr relay controlling power-current.
35 is a feed-wire connected with the signal-box

~ (Conventionally illustrated in saldﬁfrme )
The entire construction and operation of the
system is similar to that hereinbefore de-
scribed. |

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

1. An electric railway-signal system com-
prising in combination, a series of boxes or
stations dividing the track into blocks, two
wires of different polarity or potentiality Tead-
ing from each station, one into the block ahead
of the station, the second into the block be-
hind the statlon and a branch of the first into
the block behind the station, means for ener-
o1zing said wires, means, actuated by the pas-
sage of a car, for reversing the polarity or po-
ten tlahty of the current carried by sald wires,
signals operated by electromagnets, the ter-
mm*ﬂs of which are, when the car 1s 1n the
block, connected to wires of the same polarity
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or potentiality and when the car has passed

out ol the block and the polarity or potential-
1ty of two of said wires has been reversed, to
wires of different polarity or potentiality, and
electrically-operated signals, the opposite ter-

‘minals of which are connected, when a car is
in the block, to wires of opposite polarity and

when the car is out of the block to wires of
the same polarity.

2. An electric railway-signal system com-
prising, in combination, a series of boxes or
stations dividing the track into blocks, a com-
mutator in each of said boxes furnished with
two series of contact-points, one series being
grounded and the other connected with a
source of electrical energy, two wires adapted

to be In engagement with, atone time, the one
with the grounded part and the other with the

energized part of said commutator and upon
a movement of said commutator the first with
the energized and the second with the ground-
ed parts of said commutator, one of said wires
leading into the block in front of said commu-
tator, and a branch thereof into the block be-
hind said commutator, and the other of which
reaches into the block behind said commuta-
tor, electrically -operated signals in each of
sald blocks, the terminals of which are con-
nected, when a car is in the block, to wires of
the same polarity and when the car is out of
the block, and the polarity of one of said wires
reversed, to wires of opposite polarity, and
electrically-operated signals the opposite ter-
minals of which are connected, when the car
1s 1n a block to wires of opposite polarity and
when the car is out of the block, and the po-
larity of one of said wires reversed to wires
of the same polarity.

3. An electric railway-signal system, com-
prising, in combination, a series of boxes or
stations dividing the track into blocks, a com-
mutator, in each of said boxes, divided into

~an equal number of contact-points one half

of which are in electrical connection with a

source of electric energy and which are of ;

positive polarity and the other half of which
are nsulated from the first half, of an oppo-
site polarity or grounded, two wires carried
from each station, one forward and back-
ward, the other backward only, said wires
being at one time, one connected with the POSI-
tive contact-points and the other with the
negative contact-points of said commutator,
sald contacts being reversed upon a move-
ment of said commutator, means, actuated by

~the passages of a car, for rotating said com-

mutator, and two sets of electrically-operated
signals, one set having its terminals connect-

~ed one to a wire leading backward from a

station next in front of a car, the other to a
wire leading forward from a station next be-
hind a car, the other set having its terminals
connected one to the other wire leading back-
ward from the station next in front of the
car, and the other to the wire leading for-

K>

ward from the station next behind the car, so
that one set of signals will be alternately, one
in an operative electrical circuit, the otherin

| an 1noperative electrical circuit.

4. In combination, inclosing boxes, a com-
mutator consisting of an equal number of
positive and negative contact-points, the for-
mer 1nsulated from the latter, in each of said
boxes, a connection at each box between said
former points and a source of electrical en-
ergy, a connection at each box between the
latter points and the ground, a ratchet-wheel
tast to sald commutator and having twice as
many teeth as there are either positive or
negative contact-points on said commutator,
brushes in each box adapted one to engage a
positive while the other engages a negative
contact-point and vice versa, means actuated
by a passing car for drawing said ratchet-
wheels around with a step-by-step motion,
upon each passage of a car, a wire leading
from one of said brushes, both to the front
and rear of a box, a wire leading from said
box to its rear, a wire leading from the rear
box toward said first box, and signals elec-
trically connected to said wires, so as to be
operative or inoperative as the currents upon
the several wires are of the same or of differ-
ent polarity. |

5. The described three-wire electric signal
system comprising, in combination, a series
of boxes or stations, two wires of different
polarity or potentiality leading from each sta-
tion, one into the block ahead of the station,
the second into the block behind the station,
and a branch of the first into the block behinéd
the station, so that between each station are
thiree parallel wires, two of the same and one
of opposite polarity, means for conducting
current to sald wires, means at each station,
actuated by the passage of a car for reversing
the polarity or potentiality of the current car-
ried by said wires leading from said station,
and electrically-operated signals the opposite
terminals of which are so connected to said
wires as to be in an operative or in an inop-
erative circuit, as may be dictated by the po-
larity or potentiality of said several parallel
wires. -

6. In an electric signal system, in combina-
tion, a lever adapted to be rocked upon the
passage of a car, means actuated by the move-
ments of said lever for electrically operating
signals along the line of track, a contact-point
carried by said lever, a contact-point insulated
from said lever, said contactsadapted tomake
and break a circuit upon the movements of
sald lever, a connection between said latter
contact-point and asource of electrical energy,

“a connection between said former contact-

point and a binding-post in a central office, a
solenoid, a connection between said solenoid
and said post, an electrically-operated signal,
a connection leading from said post to said

signal, a bridge in electrical connection with
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said post, a lever, to which the.core of the so-
lenoid is connected, carried upon an insulated
‘pivot and adapted when raised to engage said
‘post, a connection leading from said signal to
-said lever, a grounded connection adapted to

be engaged by said lever when said lever 1s

“dropped, and a connection leading from said
_solenoid to the ground, the whole arranged

and operating substantially as and for the pur-
poses set, forth. -
7. In a three - parallel - wire electric signal

system, in combination, a block having a box

or station at each end, two wires always of

opposite polarity leading from one box or sta-
tion toward the other, a wire, which 1s alter-

nately positive and negative, leading from the

- second box or station toward the first box or

762,331

station, means for supplying current to said
wires, means, operated by a passing car, for
reversing the polarity of the said two first
wires, and an electrically-operated double sys-

tem of signals so connected with sald wires

as to either simultaneously indicate safety or
danger, depending upon the polarity of the
currents upon the three parallel wires to which
they are connected; or to indicate that the
system is out of order, if it be disarranged or
broken, by a simultaneous contradictory op-

“eration of the double system of electrically-

operated signals. L
- WILLIAM D. MARKS.
Witnesses: - o
E. J. BUNKER,

CHas. Iipgar MivLs. .
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