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UNITED STATES

PaTeENT OFFICE.

WILLIAM ROBINSON, OF BOSTON, MASSACHUSETTS.

ELEGTRIC-RAILWAY SYSTEM.

SPECIFICATION forming part of Letters Patent No. 858,075, dated Septembeér 18, 1900,
Application filed September 22, 1897. Serial No. 662,620, (No moflel.)

To all whom it may concerm: =
Be it known that I, WiLL1AM ROBINSON, &
citizen of the United States, residing in Bos-
ton, in the county of Suffolk and State of Mas-
sachusetts, have invented a new and Im-
proved Electric-Railway System, of which the
following is a specification. :
My invention has special reference to the
conversion of steam into electric railroads.
.The nature.of my invention will be clearly
understood from the description which fol-
lows, reference being had to the accompany-
ing drawings, which form a part of this speci-
fication, in which— .
Figure I is a diagrammatic representation
of a double-track electric railroad embody-
ing the main features of my invention. Fig.
11 is a similar view of a single-track electric
railroad, illustrating also an alternative ar-
rangement of certain portions of the circuits,
Fig. III represents a cross-section of the track,
showing means . for securing safety from
shocks at stations or other special sections of

track. Fig. IV is a longitudinal view of the |

same with the front rail removed. Fig. V
shows a signal-post with its signal and in-
strument boxes. Fig. VIshowsthe magnetic
switches in position in a box with the door
or cover removed, said box being mounted on
a post. TFig. VII is an enlarged view illus-
trating the power-house switeh. Fig, VIIL
shows a plurality of track-eireuits coupled in
multiple series. Fig. IX shows the applica-
tion of my invention to a track with the so-
called ““third-rail” system, and Fig. X shows
the signal-magnets arranged in multiple se-
ries. .

Referring first especially to Fig. II, A is a
railroad-track having its rail-lines B B’ di-
vided into successive parallel sections a o,

b¥,cc,dd, said successive sections being:
' The:
electromagnet C has its electrodes connected

separated orinsulated from each other.

{o one end of the rail-sections b b’ by the con-
duactors e €.

magnet O 1o one end of the rail-sections
d d’, all asshown, It will be understood that

the magnets C ¢’ C' are provided, respoc-
tively, with armatures arranged to be oper-

In like. manner the conductors’
1" connect the electrodes of the magnet G
t0 one end of the rail-sections ¢ ¢/,-and the
conductors g ¢’ connect the electrodes of the.

ated and controlled by said magnets in any

usual or suitable manner. S
. D is an electric generator, E a main-line
conductor or feed-wire proceeding therefrom
along the railroad and carrying a compara-
tively-high voltage-current for operating the
locomotive or car-motors, and F is the return-
conductor, which is preferably supported by
the ties between the rails of the track or
outside of the same and forms a contact-con-
dnctor for one terminal ¢ of the fraveling
motors. »

G is the working conductor, made in suc-
cessive sections k b’ b B, corresponding in
length to the rail-sections already deseribed.
These working sections are supported by the
ties, but preferably insulated therefrom.

H is a step-down transformer receiving pri-
mary current from the generator D and pro-
ducing a secondary current of comparatively-
low potential. From this transformer the
secondary conductors I K extend out along
the line. - The said conduetors I K are elec-
trically connected by the wires ¢4’ to the rail-
sections d d' at the ends of said sections op-
posite to those to which the magnet C'" is con-
nected. In like manner said conductors T K
are connected by the wires & &' to the rail-
sections ¢ ¢ and by the wires [ I' to the rail-
sections b b'. In each instance the conduc-
tors I K are connected, preferably, to the op-
posite ends of said sections from those to
which the magnets are connected. It will be
understood that the low-potential current
from the transformer H following the circuits
described keeps the magnets C C' C" mag-
netized as their normal condition, the cir-
cuits of said magnets being in multiple with
the line-conduetors I K. The main feed-wire

T is connected by the wire s to the anvil &',

and when the magnet C is demagnetized the
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spring ¢ draws the armature-lever n against

the anvil &', thus connecting the main feed-

wire E to the working section h' through the.

wire s, armature-lever n, and the wire n’. In
like manner the demagnetization of the mag-
net ¢’ connects the feed-wire E electrically
to the section B’ through the wire o, anvil

o', armature-lever n?, and wire n', and the

demagnetization of the magnet C" in like
manner connects said main feed-wire E elec-
trically to the working section A"’ through
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the wire p, anvil p’, armature-lever 7®, and
wire n% ~As the magnets C C' C” are nor-
mally magnetized, and thus keep their arma-
tures normally attracted, it isevident that the
feed-wire E is normally disconnected from
all the working sections k' B 1/, &e. The
contact shoes or brushes g ¢', forming the
terminals of the traveling motor M, travel in
contact, respectively, with the sectional work-
ing-conductor line G and the return-conduc-
tor I,

The operationis as follows: When the elec-
tric locomotive or car in its progress reaches
the rail-sections & ', for instance, its wheels
and axles L make short-circuiting conneec-
tion between said parallel rail-sections, thus
demagnetizing the electromagnet C by short-
circuiting. Said magnet, thus demagnetized,
releases its armature-lever 7, which is in-
stantly drawn back by the spring{, and makes
electrical contact with the anvil &/, thus bring-
ing the main feed-wire E into electrical con-
nection with the section /' of the working con-
ductor G through the wire s,anvils’,armature-
levern, and wiren',whence the current passes
through the motor M, rendering the same op-
erative, and over the return-conductor ¥ to
the generator, thus completing the circuit.
It will be observed that as long as the wheels
and axles of the locomotive or car span the
rail-sections b &', whether said ear be in mo-
tion or stationary, so long will the magnet C
remain demagnetized and the working circuit
remain completed to the motor-terminal.
‘When, however, the last axle and pair of
wheels of the car or train L leaves the sec-
tions b b', thus removing the short circuit, the
current instantly returns through said sec-
tions to the magnet C, remagnetizing the
same. The said magnet now instantly reat-
tracts its armature and opens the working

circuit at the anvil ', thus cutting off the
working current from the section A’ and ren-
dering the latter dead. Since car-trucks al-

ways have at least two pairs of wheels, it is
evident that the advancing car will with at
least one pair of wheels invariably bring the
succeeding pair of rail-sections into circuit
and demagnetize the magnet connected there-
with in the manner described before the last
wheels leave the preceding section. Thus
the main feed-wire is electrically connected
to each succeeding section of the working
conductor before it is disconnected from the
preceding section. The motor-terminal con-
tact device ¢ is so made and arranged that it
will make good electrical connection with
each succeeding section of the working con-
ductor G before leaving the preceding see-
tion of the same, so that the insulated joints
between the sections of said working con-
ductor G cannot prove a barrier to the con-

- tinuous flow of working current to the trav-

65

eling motor., Thus by the means described

an uninterrupted supply of working current
is insured to the traveling motor.
‘When trains stop at railroad-stations, un-

less some precautions be taken passengeris
crossing the track at the front or rear of the
train are liable to step on the two lines of
working conduetors, and thus receive shocks
of more or less severity. To obviate this
liability, I depress the working conductors
G T for a sufficient distance in the vicinity
of stations and elsewhere when necessary, as
clearly shown in Figs. IIT and IV.

As illustrated in Fig. III, planking s? is

| shown between the rails and at a higher level

than the upper surface of the conductors F'G,
thus rendering it impossible for any one to
step on both of these conductors at the same
timeor on either without deliberate effort and
purpose to doso. Thusitisevident that sta-
tions are thoroughly protected against elec-
trical accidents to passengers. The conduc-
tors F & might be run past stations at their
normal level provided the planking adjoin-
ing said conductors were elevated a sufficient
height above the upper surface of the same.

It will be understood that the motor con-
tact-terminals ¢ ¢’ are suitably mounted on
springs or otherwise in such a manner as to
allow them to follow any depression orirregu-
Jarity in the conductors F G. |

Suitable rheostats or resistances u are in-
troduced, as shown, between the transformer
H and the respective sectional rail-cireuits,
these resistances rendering it impossible for
a train on any track-seetion to short-cireunit
said transformer or track-current generator,
although short-cireniting the switching-mag-
nets C ¢, &e., as already described.

Many railroads use systews of stationary
automatic electric signals operated and con-
trolled by passing trains, as patented by my-
self in 1872 and at other times. In the elec-
tric-railway system herein described, there-
fore, I not only operate the trains by elec-
tricity, but I also provide for operating the
aforesaid signal systems in conjunction there-
with and without interference therefrom. In
carrying out this plan I provide for operating
a plurality of stationary block or other sig-
nals by a current derived from a single source
of electric supply—as, for instance, from a
transformer—as shown in the drawings.

In the drawings, S S represent the primary
signals directly contyrolled or operated by the
electromagnets N N= and 8% 8* represent the
secondary signals (shown in Fig. 1) operated
by the magnets N®* N, the circuits of said sec-
ondary magnets N% N*% however, being con-
trolled by the primary signals and the posi-
tion of said secondary signals depending upon
the position of said primary signals.

For the purpose of controlling the primary
signal-eircuits the armature-levers n n?, &e.,
already<described, are flexibly counected, re-
spectively, to the free or additional circuit-
closing levers a? b, &c., by the insulating-
rods d* d?, which latter are pivotally connect-
ed to said levers, the position of the arma-
ture-levers controlling the position of the le-
vers «* b
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I prefer to use an independent transformer
H', as illustrated in Fig. I, to furnish earrent
to the magnets directly operating or control-
ling the signals.

The circuit of the primary signal-magnet
N in Fig. I is traced as follows: from the line-
wires I* K2, which lead from the transformer
H', through the wire €2, magnet N, wire f%,
lever 1%, over contact-points g® and wire 7%,
completing the cirenit. In like manner the
circuit of the primary signal - magnet N2

asses from said line-wire I* K2, over the
wire 4, magnet N?, wire k?, lever a?; contact-
points 2, and wire m? thus completing the
cirenit.

It will be observed that when the magnet C
has been short-circuited and demagnetized
by the train or car L spanning the track-sec-
tions b ', as already described, and the spring
¢ has withdrawn the armature-lever n, this
action of said spring?has also opened the cir-
cuit of the primary-signal magnet N?at the
contact-points I, as shown. The signal-mag-
net N? thus demagnetized releases its arma-
ture and the signal S? is swung by sunitable
mechanism,such as aspring p?ora weight,into
a position of exposure, indicating ‘ danger,”
asshown. It will beobserved also that when
the trainis running toward the right, as indi-
cated by the arrows, on the track-section b b’
of the track B B’ the signal S*is exposed at
‘“ danger” behind the train either at the be-
ginning of the track-sections b’ occupied by
the train or overlapping the preceding sec-

tion a a'-as far back as desired, thus answer-

ing as a block-signal against following trains.
When the signal $*is in a position indicating
‘“ danger,” it closes the contact-points ¢?, thus
closing the circuit of the magnet N*and bring-
ing the secondary signal S*into a position of
exposure. This signal may belocated atany
point desired, either behind or in advance of
the train, either within the limits of the sec-
tion oceupied by the train, overlapping the
preceding section, or, ag shown in the draw-
ings, overlapping the advance section c ¢
When the section ¢ ¢' is oceupied by the train
and the magnet C' thus demagnetized, the
cireuit of the primary signal 8 is opened and
said signal swings to *‘ danger” and instantly
closes the contact-points r?, thus elosing the
circuit of the magnet N3and bringing the sec-
ondary signal S%into a position of exposure
in the manner described in connection with
the secondary signal S* '

It will be seen by inspection that the sec-

ondary signal S%, controlled by the train oc-
cupying the section ¢ ¢, is earried back be-
yond the limits of the preceding section b ¥’
and overlaps the preceding section a a’. Thus
an advaneing train is notified when the sec-
ond section ahead is blocked, as well as of the
“safe” or “‘blocked ” condition of the section
directly ahead. '
It will be noted that the primary signals
are swung to the exposed or danger position
by mechanieal means and brought into and

held in a position indicating *“safety” by the

action of the charged electromagnet. On the
contrary, the secondary signals are brought
into the exposed position by the action of the

charged electromagnets and into the reversed

or concealed position by mechanical meaus.
Thus the exposed position of a secondary or
telltale signal indicates beyond peradventure
that its primary signal is necessarily exposed.

Inspection will show thatall thesignal-mag-
nets, both primary and secondary, as illus-
trated in Fig. I, ave connected in multiple to
the line-wires I? K? and derive current from
the transformer H', a common source of elec-

tric supply. Inspection will show also that

in Fig. I the rail-sections of both tracks B B’
and B? Béderive current in multiple from the
line-wires I K and have a common source of
supply—the transformer H. Alsothe motors
on both tracks derive working current from
the common feed-wire E. It is not deemed

70

75
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85

necessary therefore to deseribe all of these

circuits in detail.

In Fig. II the signal-magnets N* Nf are
shown as deriving current directly from the
line-wires I K, from which the rail-sections
derive current, as already described, the
transformer H furnishing current in this case
to both the rail and the signal-magnets. In
this figure also the signal-magnet N is shown
as deriving current directly from the feed-
wire B, which carries the working current.
1 prefer, however, usually to furnish current,
to the signal-magnets from an independent
transformer or source of electric supply, as
described in connection with Fig. I, for the
reason that the current best suited for the
rail-ecireuit magnets is usually not strong
enough to give the best results in operating
the signal-magnets. In like manner also the
working current from the feed-wire E is of
too high a potential to operate the signal-
magnets most successfully—that is,when the
latter are in simple multiple. When a suf-
ficlent number of the signal-magnets are
placed in series, however, asshown in Fig. X,
in which they are illustrated in multiple se-
ries, the magnets N? N in one series and N°,
N¢,.and N7 in another, they may advanta-
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geously receive current from the high-poten- -

tial feed-wire E, since the normal voltage of
the feed-wire E will be divided proportion-
ally to the number of said magnets included
in the series. 'When the signal-magnets are
thus included in series, as will be observed
on reference to Fig. X, they are demagnet-
ized independently of each other by short-
circuiting. Thus when the track-magnet C,
for instanece, is ' demagnetized, as already de-
seribed, and the spring { draws back the ar-

120

125

mature-levern and the free lever a® connected -

therewith by the insulating-rod d?, the said
lever ¢? in this instance makes connection
with the anvil s?, thus demagnetizing the sig-
nal-magnet N? by short-cireniting without in-
terfering with the cireuits of the other signal-
magnets N, &ec., in the same series, all as
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clearly illustrated in Fig. X. In this case
also the resistance wu, placed between the
feed-wire E and the first signal-magnet N?
will prevent the short-circuiting of the gen-
erator D even if all the signal-magnets hap-
pen to be cut out at onee by short-circuiting.
Furthermore, the resistance w in this sitna-
tion may be made to control the relative
strength of current delivered to said signal-
magnets.. It will be noted also that by plac-
ing a large number of magnets N® NS N7, &e.,
in the series next the generafor, a smaller
number N* N, &e., in the next series beyond,
and gradually redueing the number of mag-
nets in each suceceeding series receding from
the generator allowance is thus made in a
simple manner for the natural progressive
drop in current, and the strength of the mag-
nets in the different series is thus regulated
and rendered approximately equal.

Irig. VIII shows the sections of a double-
track road electrically connected in multiple
series with each other and to the transformer
H. In this case the line-wire I is electrically
connected to the rail-sections D* ¢® by the
branch wires d® d* and the wire KX to the rail-
sections b’ ¢’ by the branch wires &3 &Y, as
shown. The magnets C ¢’ C?* C!are electric-
ally connected, respectively, to the rail-sec-
tions b o', ¢ ¢', b? b3, and ¢® ¢, as shown. The
rail-sections b b® are electrically connected by
the wire [*and the rail-sections ¢¢! by the wire
*, thus, as will be seen by inspeection, connect-
ing the rail-sections in series and in multiple
series. IR representstheswiteh at the power-
house, composed, as shown here, of the lever
g% to which the conductor T from one termi-
nal of the generator is electrically connected,
the metallic plate or segment ¢*, to which the

_primary h* of the transformer H is electrie-

ally connected, and the terminal plate 4%, to
which the main feed-wire E is electrically con-
nected. When the lever g*is disconnected
from the plates g2 7° as shown in dotted out-
line at 2%, there is no current passing over any
part of the circuit shown. On turning the
lever g* in the direction of the arrow, how-
ever, the end ¢° of said lever is first brought
in contact with the plate ¢ thus completing
cireuit through the transformer H. This gen-
erates current through the secondary or line
wires I K and of course through the track-
magnets C, & These magnets, thus mag-
netized, attract their armatures, and thus dis-
connect the main feed-wire E from the work-
ing-conductor sections at all points before
any current passes through said feed-wire.
Further turning of the lever ¢!, bringing it
into contact with the plate®, as shown, brings
the main line or feed wire E into direct elec-
trical connection with the generator D ready
to deliver current under control of the track-
magnets to the traveling motor.

Fig. IX shows the application of my inven-
tion when the so-called ‘‘third-rail” system
is used. In this case the ordinary rail-lines
BB B’ of the track are continuous and form a

return for the working current. The third
or center rail line P is divided into sections
m® mt mb, &e., electrically insulated or dis-
connected from each other.- Additional par-
allel sectional econductors 0® 0! p® p* ¢ ¢! are
provided, preferably supported by the ties,
but insulated therefrom. The switch-mag-
nets C C', &e., are electrically connected, as
shown, to one end of the respective sets of
sectional eonductors p? pt ¢° ¢*, while the line-
wires I K are connected in multiple to the
opposite ends of said sectional conductors p3
Pt ¢® ¢4, thus completing the circuits through
the switch-magnets C C'. The locomotive L
is provided in this case with the short-cir-
cuiting deviees 7%, which make short-cirenit-
ing connection between the sectional condue-
tors p? p4 thus demagnetizing the maguet C.
When the armature-lever 1 is thus released,
it establishes electrical connection between
the feed-wire I and the section m* of the sec-
tional third-rail conductor P, thence by the
brush or collector s® through the motor to the
axles and wheels of the locomotive or car,
and thence completing the circuit through
the ordinary rails of the track. Otherwise
the operation is as more fully deseribed in
connection with otherfiguresof the drawings.

Inspection of Fig. IX will show that the ex-
treme ends of the current-collector s® of the
working cireuit come well within'the lines of
the extreme ends of the short-circuiting de-
vice 73 73, from which it is evident that as the
car progresses the said collector s® will wholly
leave the section m* of the working condue-
tor and enter upon the adjacent section be-
fore the short-cireuiting device % 73 leaves
the sections p? p*—that is, the nagnet C con-
tinues undershortcircuit until after the work-
ing current has ceased to flow through the
wire s and armature-lever n. Consequently
ab the time the magnet C becomes remagnet-
ized through the complete passing of the
short-eircuiting deviee 7* #* from the sections
p® pt and attracts its armature-lever » there
can be no arcing or burning of the contact-
pointsats’in separating the same, since there
is no current passing between said points at
the time the separation takes place.

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

1. The combination, substantially as de-
geribed, of a plurality of continuously-closed
multiple circuits formed in part of parallel
sections of railroad-track, a switch-magnet
included in each of said circuits, a source of
electric supply furnishing current to said
magnets through said sections of railroad-
track, said magnets being connected in mul-
tiple to the conductors from said source of
electric supply and operating independently
of each other, a traveling motor, a feed-wire,
furnishing working current to said motor
through a sectional working conductor nor-
mally diseconnected from said feed-wire, the
circuit of said motor being controlled at suc-
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cessive stages by said switch-magnets in suc-
cession, and means consisting of the wheels
and axles of a car for actuating or controliing
said magnets by short-circuiting, said work-
ing-conductor sections being independent of
said switch-magnet circuits.

2. The combination, substantially as de-
scribed, of a plurality of electromagnels in-
cluded in a circuit formed in part of two par-
allel lines of sectional conductors consisting
of the rails of a railroad-track, an electric
transformer furnishing current in multiple
to said respective magnets through said par-
allel sections of railroad-track, and the wheels
and axles of a locomotive or car forming con-
nection between said parallel sectionsof track,
and thereby controlling the operation of said
respective magnets independently of each
other. .

3. In an electric-railway system, the com-
bination substantially as described, of a feed-
wire, a working conductor formed in succes-
sive sections normally disconnected from said
feed-wire, # traveling motor, switeh-magnets
arranged 1o establish and control electrical
connection between said working sectionsand
said feed-wire, additional sectional contact-
conductors formed independently of said
working conductors and forming a part of the
cireuits of said switch-magnets, and two in-
dependent traveling contact or circuit mak-
ing devices, one making electrical connection
between said motor and the sectional work-
ing conductor and the other establishing elec-
trical connection between parallel sections of
the said independent contact-conductors con-
pected to said magnets, and thereby control-
ling the operation of said magnets, the last-
named contact or cireuit making devive ex-
tending at both ends beyond the lines of the
current-collector of the working conductor.

4, In an electric-railway system, the com-
bination of a feed-wire, a working conductor
formed in successive sections normally dis-
connected from said feed-wire, a traveling
motor, an independent eurrent-collector elec-
trically ecounected to said motor and making
traveling contact with said sectional working
conductor, electromagnets arranged to estab-
lish and control electrical connection between
said working sections and said feed-wire, ad-
disional sectional contact-conductors forming
part of continuously-closed independent cir-
cuits through said magnets and means for de-
magnetizing said respective magnets by es-
tablishing and covtinuing short-circuiting
connection between said last-named sectional
contact-conductors while the train or ear is
running over said respective sections, said
short-circuiting device overlapping and ex-
tending at each end beyond the lines of said
carrent-collector of the working conductor,
said current-collector and short-circuiting de-
vice being electrically independent of each
other, substantially as and for the purpose
described. :

5. The combination, substantially as de-

“seribed, of a plurality of switch or track mag-

nets included in continuously-closed circuits
formed in part of parallel sections of railroad-
track, said magnets being operated or con-
trolled without opening the circuits of the

same, a source of electric. supply furnishing

current to said maanets through said rail-sec-

tions, a plurality of additional or independ-

ent magnets receiving current from a common
source of electric supply, the circuits of said
respective independent magnets being actu-

ated and controlled by said respective track-.
magnets, and means for operating said track-

magnets by short-circuiting. .

6. The combination, substantially as de-
seribed, of a plurality of switch-magnets in-
cluded in continuously-closed circuits formed
in part of parallel sections of railroad-track,
said magnets receiving operative current
through said sections of track and being op-
erated or controlled without opening the cir-
cuits of said magnets, a series of secondary
circuits including translating devices and
connected in compound cireuit to a source of
electric supply, the respective switch or track
magnets actuating and controlling the respec-
tive secondary circuits independently of each
other, and means for operating said switch-
magnets by short-cireuiting.

7. The combination, substantially as de-
seribed, of a plurality of switch-magnets in-
cluded in continuously-closed circuits formed
in part of parallel sections of railroad-track,
said magnets receiving operative current
through said sections of track and being op-
erated or controlled without opening the eir-
cuit of said magnets, a series-of secondary
magnets included in circuits connected in
multiple to a source of eleetric supply, said
secondary maguets and their circuits being
operated and controlled independently of
each other by the respective switch or track
magnets, and the wheels and axles of a car
demagnetizing said switch or track magnets
by short-cir¢uiting.

8. The combination, substantially as de-
sceribed, of a plurality of switch-maguets in-
cluded in continuously-closed circuits formed
in part of parallel sections of railroad-track,
said magnets receiving operative current
through said sections:of railroad-track and
being operated or controlled without opening
the circuits of said magnets, a feed-wire, a
working conductor formed in successive sec-
tions normally diseconnected from said feed-
wire, a traveling motor deriving current from
said feed-wire through said sections of work-
ing conductor, the actuation of each of said
respective switch-magnets operating to con-
nect one of said sections of working conduec-
tor to said feed-wire and to disconnect the
same therefrom, a series of additional circuits
containing additional magnets or translating
devices, said respective switch-magnets also
operating and controlling said respective ad-
ditional eircuits, and means for demagnetiz-
ing said switch-magnets by short-cireniting.
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9. In an electric-railway systemn, the com-
bination, substantially as described, of a plu-
rality of switch-magnets included in continu-
ously-closed circuits formed in part of paral-
lel sections of railroad-track, said magnets
receiving operative current through said sec-
tionsof track and being operated or controlled
without opening the cireuits of said magnets,
amain feed-wire, a working conductor formed
in successive sections normally disconnected
from said feed-wire, a return-conductor, a
traveling motor deriving current from said
feed-wire through said sections of working
conductor, a series of secondary magnets in-
cluded in circuits connected in multiple to a
sourceof electric supply, said secondary mag-
nets and theircireunits being operated and con-
trolled, independently of each other, by the
respective switch-magnets, the demagnetiza-
tion of either of said switch-magnets also op-
erating to connect the said main feed-wire to
one of the sections of working econductor, and
means for demagnetizing said switch-magnets
by short-circuiting.

10. In an electric-railway system, the com-
bination, substantially as deseribed, of a plu-
rality of switch-mmagnetsincluded in continu-
ously-closed circuits formed in part of par-
allel sections of railroad-track, said magnets
receiving operative current through said
sections of track and being operated or con-
trolled without opening the circuits of said

magnets, a main feed - wire, a working con-

ductor formed in successive sections nor-

mally disconnected from said feed- wire, a-

return - conductor, a traveling motor deriv-
ing current from said feed-wire through said
sections of working conductor, a plurality
of signals' operated or controlled by means
of electromagnets connected in multiple to
a source of electric. supply, said signal-mag-
nets being operated and controlled, inde-
pendently of each other, by the respective
switch - magnets, the operation of either of
said switch-magnets also serving to connect
the said main feed-wire to one of the sections

of working eonduector and to disconnect the
same therefrom, and the wheels and axles of
a car operating to demagnetize said switch-
magnets by short-circuiting. .

11. In an electric-railway system, the com-
bination, substantially as deseribed, of a gen-
erator, a transformer and a switeh, said gen-
erator furnishing current, through a suitable
feed-wire, for the operation of the motors,
and also enrrent to the primary of said trans-
former, the secondary of said transformer
furnishing eurrent to magnets connected to
sections of railroad-track, said switch being
so arranged that in closing the same current
from said generator will be thrown on the
primary of said transformer before being de-
livered to said feed-wire.

12. In an electric-railway system, the com-

‘bination substantially as deseribed, of a gen-

erator, a transformer and a switch, said gen-
erator furnishing current to a main condue-
tor and also to the primary of said trans-

“former, said switch being so coustructed and

arranged that in closing the same current
from said generator will be thrown on the
primary of said transformer before being de-
livered to said main conductor.

13. In an electric-railway system, the com-
bination substantially as described, of a gen-
erator, a transformer and a switch, said gen-
erator furnishing current, through a suitable
feed-wire, for the operation of the motors and
also current to the primary of said trans-
former, the secondary of said transformer,
furnishing current to magnets arranged fo
control the admission of current from said
feed - wire to the working conductor, said
switch being so arranged that in closing the
same current from said generator will be
thrown on the primary of said transformer
before being delivered to said feed-wire.

WILLIAM ROBINSON.

Witnesses:
FraNCIS W. SPRAGUE, 2d,
HArROLD W. SIMONDS.
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