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Lo all whomy i may concern.:
Be it known that I, Tromas F. (FAYNOR, &
citizen of the United States, and a resident of

Brooklyn, in- the county of Kings and State.

of New York, have invented ceitain new and
useful Improvementsin Block Switch and Sig-
nal Synchronous Systems for Electric Rail-
roads, of which the following is a specifica-
tion.

This invention relates to improvements in
block switch and-signal systems for electric
railroads of the class in which the electric
currént is supplied to the car-motor mechan-
ism through a conductor parallel and in prox-
imity with the track and the motor mechanism
having a running contact with the conductor,

connection, or the like.

as a trolley-wire, third rail or tunderground

My invention consists in constructing the
contact - conductor in separate sections or.
. blocks and having each section connected with-

the main feed-conductor by a mechanical elec-
tric switch and branch conductor and the elec-
tric switch being so connected with a signal
mechanism that when the electric_switch is
operated the proper section of the contact-con-
ductor is electrically connected with or dis-
connected from the main-feed-conductor and
the signal simultaneously mechanically actu-

ated to indicate the electrical condition of that
section or “*block” of the track to the motor-

man and also the meaning of the signal itself
as to the danger or safety of moving forward
on the track, and vice versa.- _

. My invention further consistsin so connect-
ingatrack-switch and mechanical signal mech-
anisms, or either of them, separately with the
electric-switch mechanism that the operation
of the track-switch mechanism or the signal

mechanism (or both, if so arranged) will also

actuate the electric-switch mechanism simul-

" taneously, and.thus electrically connect or

disconnect the-proper section of the contact-

conductor, according as the elements of'

(X3

safety ” or ““danger ” are involved therewith,
to a car at that peint on a road.

My invention also consists in providing in

connection therewith electric cars with elec-
tric and audible signal devices and car brak-

_cireuit is broken.

ing and stopping mechanism and such other 50
forms of construction and means for operating
an_electric-railroad system, as will be more
fully hereinafter set forth, and especially
pointed out in the claims. .
The objects of my invention are to enable 55
train despatchers, signal operators, switch-
men, motormen, and others in charge of the-
operation of electric-railroad motive power
to_control the movement of the cars more.
safely and effectively than can be done by ex- 6o
isting means and as will be more tully de-

scribed in the following specification, taken

in connection with the accompanying draw-
ings, forming part thereof.

In the drawings, Figure 1 is a diagram of 63
a_railroad provided with my indprovement,

showing the contact-conductor in three sec-
tions' or blocks, each of which his sepa-

rate switch connection between the feed-con-
ductor and the contact-conductor and a corre- 70
sponding signal mechanism and operating-sta-
tion. - Fig. 2 is a diagram of a section of a
railroad having a track-switch connection pro-
vided with my improved feed-conductor-con-
necting switch and signal mechanism. Fig. 75
3 represents a side elevation of a motor-car
having *‘third-rail” and *‘trolley-wire” con-
tact-conductor connections and showing a sig-

nal mechanism within thecar consisting of an

electric lamp. Fig. 4 shows an electric-switch 8o

device, having a double contact and resistance

to reduce and prevent *‘sparking” when the
Fig. 5 represents a section -
of a double track and two track-switch con-
nections and showing how the contact-con- 85
ductors and feed-conductors may be connect-
ed and signals applied and operated from s
station according to my invention. Fig. 6
represents a front elevation, partly in section,’

of a successive double-contact electric switch 9o
for minimizing the effects of sparking when
the connection between the- feed - conductor
and the contact-conductor is broken. ~Fig. 7

is a side vertical sectional view, line ¢ b, Fig. -

6. Fig.8 is a front elevation of a signal.and 95
electric-switch mechanism, showing connec-
tions with feed-conductor and a third rail as

a contact-conductor. Fig.‘ﬁ)_»is a vertical sec-
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tional view of a track-switch and feed-con- |
ductor-connecting clectric-switch mechanism |
of a surface railroad having the contact-con-
ductorsbelow the surface of the ground. Fig.
10 represents a motor-car provided with visual |
and audible signal devicesand air-brake mech-
anism and shows how my improvement can |
be applied thereto and the movement of the |
car be controlled as the current is interrupt-
ed by the operation of the electric-switch
mechanism. Figs. 11,12, and 18 are enlarged
views of the electromagnetic valve-control-
ling devices shown in Fig. 10.

Similar letters refer to similar
throughout the several views. _

In the drawings, A represents an electric
generator, having circuit connections with
feed-conductor A’ and track-rails A” A®in the
usual manner of railvroad construction.
Branches A®A® connect, through the switches
B B and branches C C, with the contact-con-
ductors ¢/ (', and which may be either a trol-
ley-wire above the track or a third rail along-
side of it or bars beneath the surface of the
ground, as shown in Figs. 3,8, and 9, respec-
tively. '

The electric switches BB are mechanically
connected with the signal mechanisms D D,
so that the manipulation of their respective
levers D' D' will cause the signals D D to
indicate the condition of the corresponding
block of the track as to the safety or danger
of a motor-car proceeding farther forward,
while the current is at the same time let into
or cut off from the proper section of the con-
tact-conductor ¢’ and both results being ob-
tained synchronously. '

The motor mechanism E of the car K is in
circuit between the contact-conductor C' and
the rails A* A® in the usual manner, and the
motive power is therefore supplied to the car
E’, according as the electricity is let into the
contact-conductor €, by the manipulation ot
the switch D of the block in which the car is
at the time. :

A signal F, consisting of an electric lamp,
is placed in the car I and so arranged as to
be in circuit whether the motor is so or not,
so that whenever a switch D is operated and
the current affected the lamp F will indicate
the fact instantly, and thus give the switch or
signal operator signal communication with the
motorman in the car I’ if the car is upon the
proper block to be thus signaled.

As a manipulation of the switch B will cut
off the carrent from the contact-conductor ',
and consequently from the car ¥/, at the same
time the visual.signal D indicates ‘*danger,”
it can be seen that the motorman could not
proceed forward with the car E' even if he
forgot or misunderstood the signals or the
danger of so doing, as he could not energize
the motor I through having no current in the
contact-conductor C'.

parts

The main novel principle of construction in

this invention is in having the contact-con-
ductor ' divided in separate scctions corre-
sponding with the blocks in which the rail-
road is also divided and in having correspond-
ing electric-switch stations (+ G at suitable
points alongside of the track, where the op-
erators can control the movement of the cars
by operating the switches B B and letting the
electricity into the contact-conductors or shut-
ting it off or reducing its strength, according
as the cars are to be permitted to proceed or
not and as illustrated in Fig. 1.

In Fig. 2 a track-switch mechanism I is
shown in connection with the main track A’
At and the electric switch B’ connecting the
contact-conductor C* of the main track A* A’
and the contact-conductor C° of the branch
track A® A® with the feed-conductor A’ in such
a manner -that when one of the contact-con-
ductors is connected with the feed-conductor
A’ the other is disconnected, and vice versa.
This track-switch H is manipulated by the le-
ver H', that operates the electric switch B’
and also the signals D* D? either one of which
indicates ‘“danger” when the other shows
“‘safety” and according as the right of way
is to be given over the main track A* A’ or
the branch track A® A® to one car while an-
other one is to be held and allowed subse-
quently toproceed. This construction shows
how the track-switch, the electric switeh, and
the signal mechanisms all work synchronously
by a single manipulation of the lever H’ and
rendering it impossible for more than one car
to have or use the right of way over cither
track at this point at the same time.

Fig. 5 shows two main straight tracks and
two branch tracks and having track-switch
connections and the tracks being designated
by the arrows as for **north-bound,” **south-
bound,” ‘“east-bound,” and ‘‘west-bound”
cars, respectively. A station (' isalso shown
near the junction of the tracks containing the
electric-switch, track-switel; and signal oper-
ating mechanisms and the construction of
which being as previously described. This
figure shows the adaptability of my invention
to a double-track junction and a crossing con-
struction and as will be more fully hereinafter
explained.

‘While any suitable electric-switch device can
be used to open or close the circuit between the
feed-conductor and the contact-conductor or
regulate its intensity or strength, yct to pre-
vent or minimize the sparking of the switch
when the cireuit is broken 1 show two forms
of construction of a switch for this purpose
in Figs. 4, 6, and 7, that can he used and
whieh will be described.

In Fig. 4 a ‘" knife-switch ”is shown having
a spring I, which makes contact with the end
T’ of the blade I* before the latter breaks con-
tact with the fork I°of the terminal I'. A

resistance-coil I" is connected with the spring
I and the terminal conductor 1% so that the
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circuit is established through the resistance-
coil, the spring, and the blade from the con-
ductor I° to the conductor I when the. blade

is drawn away from the fork I?, as indicated

by the dotted lines, and the strength of the
current is thus minimized before the blade is
finally drawn from the spring, and the spark-
The spring and blade
can be left-in contact if the resistance is to
remain in as a shunt-circuit and the contact-
conductor'is not to be entirely deénergized,
but having therein a.current of weak inten-
sity or strength, and the resistance is suit-
ably designed to prevent undue heating ef-
fects. S

InFig. 1 the electric switch B? is shown pro-
vided with a resistance J arranged according

o this construction, the resistance-coil being

looped in between the switch and the branch
conductor C, connecting with the contact-

conductor C' before the switch-blade breaks.

contact with' the branch-conductor terminal
C’, and a rheostat J” is shown in Fig.2. The
dotted lines in connection with the resistance-
coil J indicate how the coil can also be con-
nected up asa rheostat., '

In Figs. 6 and 7 the branch-conductor ter-
minals 'K’ are mounted in an insulating-
block K* having the usual spring contact-
forks K* K* into which the circuit-closing
blade I’ slides when the -switch is operdted.
A piece of carbon K°is loosely fitted into
suitable sleeve K'in the terminal K, having a

disk K*and a spring K*® thereunder and adapt-

ed to push the carbon upwardly against the
end of a corresponding carbon K", secured in
the blade K®, as the latter is brought into con-
tact with.the forks K* K%, A similar carbon
arrangement K™ is provided in the other tep-
minal K’ and the blade I, having a corre-
sponding carbon K" in registering positions
therewith. "Theblade K®is insulatedly mount-
ed upon a slide K* and fitted between the
guides K* K* in the frame K¥, so that the
movement of ‘the levers KV K through the
connecting-rods K™ K* will impart a vertical
motion to the blade K and make and break
the. circuit through the terminals K K'.

The levers K K* are connected by the rod
K™ with the main operating and signal mech-
anism K*, as seen in Fig. 8, and work syn-
chronously therewith. (See Fig. 8.)

The connecting-rods K* K* are loosely
fitted in the upper extremities K® K* of the
slide K*, and their lower énds K® K* jm-

_pinge against thie slide by the pressure of the

springs K* K* against the collars K* K%,
secured to the rods for this purpose. This
spring mechanism is for the purpose of mov-
ing the blade "quickly away from the forks
when it is detached therefrom and to mini-
mize the effects of sparking upon the switch
mechanism when the circuit is broken.

The space between the blade K° and the
terminal forks K°® K*is greater than that be-

8

blade-carbons K" K* so that the _carbons-
will malce contact before thé blade closes con-

‘tact with. the terminal forks as the switch is

depressed, and they keep contact longer than
the blade does with the forks, as the blade is
elevated, which causes the carbons to take
the sparking effects exclusively, as the switch
breaks circuit when it is operated. The car-
bons being inexpensive are easily duplicated
when worn out, and in this way the blade-clos-

ing mechanism is preserved. The springs
under the lower carbons yield to the down-
ward pressure of the upper carbons in con-
tact and allowing the blade and terminal forks
to close the circuit. | o . ‘
In Fig. 9 there are two contact-conductors
L L/ shown, as this is the usual form of elec-
tric street-car construction in the large cities
where the conductors are *‘underground ? and
the motor mechanism making connection with

“the conductor through a narrow slot in the

roadway between the tracks. The main feed-
conductor L7 is in a conduit I and has a con-,
nection L, through the electric switeh 17 and
branch L, with the contact-conductor L.
The other contact-conductor I, is connected
by the branch 17 with the return feed-con-
ductor I® in the conduit 1. M representsa -
track-switch connected by the rod M’ to the

‘tween the terminal carbons K° K" and the =
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/ 95
lever M?, having the handle-bar M® detach-

ably fitted thereto. The electric switch L is
also connected by the rod M* to the lever M?,
so that the operation of the lever actuates the
track -switch and the electric switch, simul- |
taneously cutting off the current or letting
it into the contact-conductor L/, according to -

“the position of the traclifsﬁ\vitcll with refer-

ence to the main track. _

The construetion of my improvement will
be more fully illustrated by describing its
operation and advantages, which will now be
explained. »

Reterring to Fig. 1, three blocks of an elec-
tric-railroad system are shown corresponding
to the sections into which the contact-conduc-
tor C' is divided and which will be designated
as the “‘upper,” ‘“middle,” and “lower”
blocks, respectively, for purposes of illustra-
bion. A car is shown upon the middle block,
but from which it is not to be permitted to
pass through the lower block for the time be-
ing. The operator in the lower station sets
the lever. D’ in the position shown, which
brings the signal D to ** danger” and operates
bhe switch B, so as to open the circuit be-

100

105

110

I1g

120

tween the feed -conductor A’ and the con- .

tact - conductor C' at C°, and thereby cut-

ting off all the current fwem the’ contact-

conductor, and consequently from the mo-
tor mechanismi of the car, (excepting a wedk
current passing. through the resistance dJ, if

125

the latter is in circuit,) thus interrupting the

motive power of the car when the latter gets
on the lower block and extinguishing the sig-

1'30‘
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nal-lamp F therein. If the motorman should
disregard the visual signal D alongside of the
track, his attention would be nevertheless
called to the situation by the signal-lamp and
lack of sufficient electricity in the car, and if
he disregarded all of these indications the car,
if in motion, would only move as much as its
momentum carried it forward even if the
the brakes were not applied to stop it, and it
would soon come to a stand. If the operator
in the middle station wished to hold the car
in his block, he could do so by manipulating
his station mechanism accordingly. If a car
was standing on the upper block, it could not
move until the current was given to the con-
tact-conductor of that section by*the station
operator of that block operating the proper
mechanism in his station accordingly. As
the stations of railroad block systems usually
have telegraphic or telephonic connection
with each other, and which is indicated by the
dotted line N in Fig. 1, cars can be run over
this system by either the ‘‘ absolute” or ** per-
missive” principles of block-system opera-
tion.

The station-points G G G, where the elec-
tric-switch and signal devices are established,
are located along the route of the track con-
necting up the insulated sections C' C' C' of
the contact-conductor successively and may
be in constant charge of special operators or
trackmen, or if not they may be accessible
to motormen or train crews, so that when a
car or train stops for any reason at any point
on the track the motorman can cut out the
current from the section or sections of the
contact-conductor that his car is on or near
and give appropriate signals and warning in
each direction from his car, and thereby pre-
vent other cars from moving toward his car
and coming into possible collision therewith.

In Fig. 2 the synchronous priuciple and ad-
vantages of this system can be clearly seen.

The operation of the track-switch H by
the lever H’ into the position shown gives
a car the right of way over the main track,
while indicating ‘‘danger” on the signal D*
to the track A® A® and cutting out of circuit
its contact-conductor C* and all of these re-
sults being obtained simultaneously together.
‘When the right of way is to be given to the
track A’ A% a reversal of the lever H' to
the position shown in the middle station G,
Fig. 1, brings the track-switch H into proper
position, energizes the contact-conductor C
of that track, signals ‘‘safety” on the signal
D? and at the same time cuts out of circuit
the contact-conductor C* of the lower section
of the track A* A*and signals ‘‘danger” on
the signal D for that track. By this ar-

rangement a car can move toward the track-
switeh from but one of the tracks at a time,
as the contact-conductor of only one of the
tracks is ever energized at a time, thus pre-
venting any possible collision of cars coming

769,214

over the two tracks and approaching the
switch H together.

Fig. 5 represents a section of a double-
track electric railroad with switch - cross-
ing and branch connections and like one
upon which a disastrous collision occurred
recently, the application "of this invention
thereto and its advantages, had it heen in use,
can be clearly seen. In the case referred
to an east-bound train at O, having the
right of way, had reached the crossing-point
P when it was run inte by a north-hound
train coming from the point Q and whose
motorman disregarded the danger-signal for
his track. By the arrangement herein shown
the contact-conductor R of the north-bound
track would have been without current
through being cut off by the switch R’ from
the feed-conductor R? and having no current
he could not have moved his train to the dan-
ger-point P through lack of electric motive
power. He would also have had the lamp-
signal F in his car (see Fig. 3) to also warn
him even if he failed to observe the visual
signal R® of his track. The signal R" would
have indicated *‘safety” to the motorman of
the east-bound train, and he would have had
the contact-conductor R® of his track ener-
gized to carry his train forward through be-
ing in cireuit by the switch R' with the feed-
conductor R”.
be held and a west-bound train given the right
of way, the contact-conductor R of the north-
hound track would be cut out by the switch
R’ in the same manner and the north-bound
train accordingly held, while the west-bound
train would be signaled by the signal R".  The
lever R’ operates the circuit-closing switch
R® for the contact-conductor R of the south-
bound track and also the signal R" for the
latter, and thus gives control over that track.
The switch mechanism R™ gives independ-
ent control of east-bound and south-hound
trains. Similar independent combined elec-
tric switeh and signal devices (not shown) can
be provided for the north and west hound
tracks, thus giving absolute control of the
movement of all trains on all the tracks at this
junction-point in connection with and inde-
pendent of the double alternate switch and
signal devices R’ R' and as can be understood
without illustration or further description.
The switch R’ connects the contact-conductor
R? of the east-bound track and the contact-
conductor RY of the south-bound track alter-
nately with the feed-conductor R?, and the
switch R® similarly connects the contact-con-
ductor R of the north-bound track and the
contact-conductor RY of the west-bound track.
By the manipulation of either one of these
switches R’ R® the right of way can be given
to only one train at a time over either one of
their respective tracks. The intersection of
the north and east bound tracks at the point
P is a complete crossing, and the application

If a north-bound train was to.
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of this invention thereto can be understood

without further explanation.

- In Fig. 10 the signal mechanism is shown

as consisting of an’ electric lamp T and an
electromagnétic air-whistle 1" in circuit be-
?Fyy?[‘e?’rl the contact-conductor T* and the rails

The air-brake mechanism U U U shown is
of the usual standard construction 4s now in
general use on-electric cars and can be under-
stood without further explanation. The air-
valves T* T° however, are provided with elec-
tromagnetic spring-tension controllers T® T7,
the magnets T® T° of which are in circuit be-
tween the contact-conductor and: the - rails
and while energized by the. current magnet-
ically hold the controllers away from the
valve-levers; but when the current is inter-
rupted by the electric-switch mechanism and
the magnets are desnergized the controllers
are free to actuate the valve-levers, and thus
open the valves and let the air blow through
the whistle . and automatically apply the
brakes and in the usual manner stop the
movement of the car as quickly as possible
and also give an-audible signal.  In this way
the signal operator also has control of the

car, as he can hold it on his block by prop--

erly manipulating his station switch mechan-
ism which controls the current through the
contact-conductor, and consequently the car-
motor, and applies the car-brakes at the same
time. ' '

So far as controlling the movement of elec
tric motor-cars or locomotives by reducing

* the intensity or strength of the currentin the

40

45

55.

60

. contact-conductors or by shutting it off en-

tirely is concerned either plan may used ac-
cording to my invention, as the main object is
to prevent when desired sufficient electrieity
from going through the car motor mechan-
ism to move the car,.and this result can be
obtained as well by reducing the intensity or
strength of the current low enough as by cut-
ting it out entirely. ]
- The resistance devices shown and described
show how the current can be reduced in in-
tensity or strength in the contact-conductor,
and the switches show how it can be cut out
entirely. The resistance devices shown in
connection with the switches also illustrate
how the current intensity or strength.can be
reduced -before the. circuit is completely
oroken, and thus minimizing the effects of
“sparking.”
-Whether it is better or not to cut out the

current entirely from the contact-conductor.

or only reduce its voltage or amperage, or
both, sufficiently in practice depends upon'the
special conditions under which a system is

- constructed, such as location, electromotive

force, as well as the ampere strength nor-
‘mally of the electric current, frequency of
trains, accessibility of the mechanism, and

other conditions that should be first. known

and considered.

‘This invention is not intended in any way
tolessen the responsibility of either the motor-
man or the station or the switch operators in
the exercise of their duties, but is intended to
provide a better means for more safely and
effectively operating cars, locomotives, -and
trains on electric railroads than now exists
and which can be accomplished in the manner
set forth. :

- This invention is applicable to surface rail-
roads having the aerial or *¢ trolley-wire,” the
“third-rail” or ‘‘underground” system of

1 conductors orfor elevated railroads, bridges,

tunnels, subways, and all systems in which
the electricity is obtained from a contact-con-
ductor parallel with the track. '

In can thus be seen that I provide a novel
mechanism, method, and system for control-

ling the movement of motor-cars and trains
over electric railroads in a safe and advan-:

tageous manner and without changing the con-
struction of the track, cars, motor mechan-

o
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ism, or the electric equipment of the plan of

electric railroads now in general use through-

90

out the world and regarded- as the standard -

plan and that my invention is in every way
operative, applicable; and complete for the
purposes intended and as set forth.and de-
scribed. o : ; . .
Having thus described my invention, what

| I claim, and desire to secure. by . Letters Pat-
-ent, is— C B

1.-In an electric railroad, the combination
of the resistance; J, connected between the

-feed-conductor, A", and contact-conductor, 7,
‘through branch connections, A®, and C, and

the actuating-lever, I, connecting the signal,
D, electric-switch and resistance. mecharnism,
B, and adapted to actuate tlie switch, the sig-

nously, substantially. as specified.

2. In-an electric railroad, the combination
of the track-switch, H, mechanically connect-
ed with the signals, D*, D? and the electric
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‘nal and the resistance mechanisms synchro-

I10

switch, B', adapted to connect the feed-con-. .

~ductor, A', with contact-conductors, (?, C?, of
‘the tracks, A, A*; A® A’ alternately, and the

actuating-lever mechanism, H', substantially
as specified. . . g

3. In an electric railroad, the cbmlﬁnation;
-of the track-switch, H, mechanically connect-
‘ed with either one of the signals, D?, D? and

the electric switch, B', adapted to connect the
feed-conductor, A', with contact-conductors,

C, C°, of the-tracks, A% A% A° A® alter-

nately, and the actuating-lever
H', substantially as.specified. .-
4.-In an electric railroad, the combination

of the track - switch, H, and the .electric

-mechanism,
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switch, B', adapted to connect the feed-con-

ductor, A’, with contact-conductors, C?, %, of

the tracks, A%, A%, A®, A®, alternately, and the .
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- conductor and contact-conductor,

S

actuating-lever mechanism, H', substantially
as specﬂ]ed

5. Inan electricrailroad, having a feed-con-
ductor and a contact- conductor, a track-switch
mechanism connecting two or more tracks
having combined ther ew1th a mechanical elec-
tric- swmch mechanism connecting the feed-

conductor and the contact- conductm, and all

ombined substantially as specified.

6. In an electric railroad, the combination
of the generator, A, the track rails, A% A%
the teed conductor A the series of contact-
conductor sections, C', ¢/, C', and the series of
controlling manual combmed electric-switch
and mechamcal signal mechanisms, B D D',
BDD,BDYD, each connecting its contigu-
ous section of the contact-conductor with the
feed-conductor through a pair of branch con-
ductors, A% C, and said mechanisms being
located at'successive operating-points, G, (, G,
stationed along the route of the track and cor-
responding w1th the contact-conductor sec-
tions, substantially as specified.

7. Inan electric railroad, having a feed-con-
ductor and a contact-conductor, a combined
mechanical signal and track-switch feed-con-
ductor and contact-conductor connecting elec-
tric-switch mechanism, the track-switch con-
necting two or more tracks, substantially as
spe01hed

8. Inanelectricrailroad, havinga feed-con-
ductor and contact- conductm ,the combination
therewith of a track-switch mechanism con-
necting two or more tracks and having a me-
chanical signal and a feed-conductor and con-
tact-conductor electric-switch mechanism con-
nected therewith adapted to thereby interrupt
the electric current in a section ot the contact-
conductor and to actuate the signal synchro-
nously, substantially as specified.

9. In an electric railroad, a resistance and
mechanical electric - switch mechanism pro-
vided with asignal and connecting a contact-
conductor and a feed-conductor, and com-
bined, substantially as specitied.

10. In an electric railroad, the combination
of a feed-conductor, a resistance, acontact-
conductor, and a mechanical mechanism pro-

“vided with a signal and for connecting or dis-

connecting the resistance between the feed-
substan-
tially as specified.

11. Inan electric railroad, the combination
of an electric generator, a feed-conductor, a
contact-conductor and a mechanieal electric
switch connecting the feed-conductor and con-
tact-conductor, and an electric car provided
with a signal in circuit with and operated by
said switch, substantially as specitied.
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12. Inanelectric railroad, the combination
of an electric generator, a feed-conductor, a
contact-conductor and a mechaniecal electric
switch connecting the feed-conductor and con-
tact-conductor, and an electric car provided
with an air-brake mechanism in cireuit with
and operated by said switch, substantially as
specified.

13. In an electric railroad, the combination
of an electric generator, a feed-conductor con-
nected therewith, a contact-conductor divided
into a series of successive insulated sections,
each scction being connected with the feed-
conductor by a corresponding intermediate
manual electric-switch mechanism provided
with a mechanical signal, and all arranged,
substantially as specified.

14. Inanelectric railroad, the combination
of an electric generator, a feed-conductor con-
nected therewith, a series of mechanieal elee-
tric-switch and signal mechanisms located at
successive station-points along the route of
the track, a corresponding series of succes-
sive insulated sections of a contact-conductor
each of which is connected with the feed-con-
ductor through a contiguous intermediate one
of the electric-switch and signal mechanisms
and by the manipulation of which the elec-
trical condition of the contact-conductor sec-
tions can be regulated and changed and ap-
propriate signals given to the car or train
and its movement on the track thereby di-
rected and controlled, substantially as speci-
fied.

15. Inanelectric railroad, the combination
of an electric generator, a feed-conductor, a
return-conductor, a series of successive in-
sulated sections of a contact-conductor par-
allel and in proximity with--but independent
of—the track-rails, a corresponding series of
manual mechanical electric - switch mechan-
isms located at successive station-pointsalong
the route of the track--each one of which be-
ing the sole means of electrically controlling
its contiguous section of the contact-conduc-
tor with the feed-conductor, with a car pro-
vided with a motor mechanism in circuit be-
tween the contact-conductor and the return-
conductor and controllable in its movement
along the track by the manipulation of the
said electric-switch mechanisms, substantially
as specified.

Signed at New York, in the county of New
York and State of New York, this 16th day of
August, A. D. 1902.

THOMAS F. GAYNOR.

Witnesses:
Jurius NELSON,
Lawsuk,

Jay L.
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