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40 all w hom ?? may concerry: , 
Beit known that I, WILLIAM ROBINSON, a 

citizen of the United States, residing at Bos 
ton, in the county of Suffolk and State of Mas 
sachusetts, haveinvented amewand Improved 
Electric-Railway System, of which the follow 
ing is a specification. 
The nature of my invention will be under 

stood from the description which follows, ref 
erence being had to the accompanying draw 
ings, which form a part of this specification, 
im which– 

Figure 1 is a diagrammatic illustration of 
my invention. Fig. 2 ilustrates the trolley 
carriage and its application to the conductors 
with which it is designed to make contact. 
Fig. 3 is a diagrammatic ilustration of an 
alternate form of my invention. Fig. 4 isa 
disconnected ilustration of the magnetic 
switch in a case with the door removed. Fig. 
5 shows the case with the door closed. 
A is an electric generator, B a main-line or 

feed wire proceeding therefromalong the rail 
way and carrying a comparatively high-vol 
tage current for working the car-motors, and 
Cis the return-conductor, which may consist 
either of the rails of the track, in the usual 
way, or of a special wire, preferably mounted 
on insulated supports or laid in a conduit or 
elsewhere in any convenient manner. 
D is the working conductor, made in suc 

cessive sections (I b c, &c., ofany convenient 
ordesired length. 
E is an extra Conductor formed in succes 

sive sections e f g, &c., parallel and corre 
spondingto the sectional conductors a bc, &c. 
The magnet M has itselectrodes connected 

to the sections a e, preferably ator near one 
end of Said sections, by the conductors i i'. 
In like manner the magnet M" has its elec 
trodesconnectedto one end of the conducting 
sections b f by the conductorsk k", and the 
magnet M" has its electrodes connected to 
one end of the sections c g by the conduc 
tors l l". 

It will be understood that the magnets M., 
M", and M" are provided, respectively, with 
armatures arranged to be operated and con 
trolled by said magnets in amy usual or suit 
able manner. 
F is a generator producing an electric cur 

rent of comparatively low potential, and from 

this generator the conductors G H extend out 
along the line. 
The conductors G H are electrically con 

nected by the Wires p p" to the conducting 
sections a e at the ends of said sections oppo 
site to those to which the magnet Mis con 
nected. In likemanner Said Conductors G H 
are connected by the wires qq' to the sections 
b fand by the wires r. r" to the sections cg. 
In each instance the conductors G Hare Con 
nected, preferably, to the opposite ends of 
said sections from those to which the mag 
nets are Connected. 

It will be understood that the current from 
the generator F; following the circuits de 
scribed, keeps the magnets MIM' M" magnet 
ized as their normal condition through the 
agency of a current of low potential, the cir 
cuits of Said magnets being in multiple with 
the line Conductors G H. 
The line-wire Bisconnected by the wires 

to the anvills", and when the magnet Mis de 
magnetized the spring i brings the armature 
lever m, against the anvil s", thus connecting 
the line – wire B to the working section a 
through the armature-levern and the wire l'. 
In like manner the demagnetization of the 
magnet M" connects the main line B elec 
trically to the section b through the wire'u, an 
vil u", armature-lever m, and wire w", and the 
demagnetization of the magnet M" connects 
said line conductor Belectrically to the work 
ing section c through the wire w, anwil w", 
armature-levero, and wire a". As the mag 
nets M. M' M" are normally magnetized, and 
thuskeep their armaturesnormallyattracted, 
it is evident that the line Conductor Bis nor 
mally disconnected from all the working sec 
tions a b c, &c. 
The trolley I, connected to the motor-car 

in any suitable manner and traveling there 
with, is constructed with the two parts b' c" 
insulated from each other, asshown as d', the 
part b" traveling in contactwith the working 
conductor line D and the part c' traveling in. 
contact with the extra – conductor line E. 
These twopartsb"c" areelectrically connected 
through the resistance K, which may consist 
of wire, carbon, or other medium affording 
Suitable resistance. The resistance of the 
coil Kisapproximatelyequaltotheresistance 
of the coils of the magnet M. It is evident 
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that the trolley I, constructed in this way, 
when connecting the Sections C 9, as shown, 
makesa, semi short circuit of the current pass 
ing through the magnet MI", thatis, approxi 
mately one-half of the current normally pass 
ing through the magnet M"from the conduc 
tors G H is diverted from said magnet and 
passes across the resistance IK instead of 
through Said magnet. 
The tension of the spring e" is adjusted in 

sucha way that when the full normal current 
is passing through the magnet M" the pull of 
the magnet prevails against the puli of the 
springe and separates the armature-lever o 
from the anvil w", thus disconnecting the line 
conductor B from the working section c. 
When, howewer, a considerable portion of the 
current is diverted from the magnet M!" 
through the resistance K, as described, the 
tension of the springe'overcomes the pull of 
said magnet and brings the armature-lever o 
into contactwith the anvil w", thus complet 
ing the working circuit from the line-wire B 
through the conductor w, anvil w", armature 
lewer o, conductor (", working section c, sec 
tion b" of the trolley I, conductor f", car-motor 
L, conductor g", and trolley h" to the return 
Conductor C. 
The reason for making the trolley I in two 
arts b"c", asshown in Fig. 2, with the resist 

ance-coil K between them is that if any of 
the Sections of the lines D E were Connected 
im dead Short Circuit this Would Short-Circuit 
the generator Fand probably burn it out, at 
the same time of course demagnetizing all 
the magnets connected to the lines G. H. By 
using differential trolleys, however, as de 
scribed, the liability to such an accident is 
obwiated, since the differential trolley Iintro 
duces Sufficient resistance into the Circuit of 
the generator F to prewent accidents from 
short-circuiting. 
The trolley Ianswers a double purpose– 

first, to establish a semi or differential short 
circuit between the conducting-lines DE,and, 
secondly, to convey the working current from 
the sections of the line D to the motor L, as 
described. 

It will be moted that as long as the trolley 
I, while running or standing still, connects 
the sections c g solong will the magnet M" 
remain. partly demagnetized, as described, 
butas soon assaid trolley leaves the sections 
cg fromeitherend, orif said trolley be acci 
dentaly removed, twothings happen. First, 
the high-potentialor working circuitis broken 
through the interruption of the contact be 
tween section b" of the trolley I and the con 
ducting-section c, and the flow of Working 
current therefore ceases across the contact 
points at w": secondly, the differential short 
circuit being removed the low-potential cur 
rent returns to the magnet M" withfull force, 
restoring Said magnet to its normal condition 
of high magnetic power. This magnet now 
attracts its armature o', and thus opens the 
contact-points at w", that is, the feed-wire B 

is Switched out of electrical contactwith the 
conducting-section C. 
In Fig. 3 the trolley I* is substituted for 

the differential trolley I of Fig: 1. The trol 
ley I*, makes a direct metallic contact and 
dead, short circuit between the sections c g. 
This of course completely demagnetizes the 
magnet M". 
resistances l' m* are introduced into the con 
ductors " " between the trolley I* and the 
generator F, thus making it impossible for 
said trolley to short-circuit said generator. 
In like manner the resistance i* is introduced 
in the wire p and the resistance k° in the 
wire q. Thus the generator F is protected 
from short-circuiting on whatever part of the 
line the trolley I*, may be. 
The generator F may be protected from 

short-circuiting by putting resistances n” p* 
directly in the lines G. H, or either of them, 
at, a point between the generator and the 
nearest connected sections of the lines D. E. 
This resistance may be conveniently intro 
duced in the power-house in any convenient 
form. When these resistances arethus used 
in the lines G. H, the resistances i* k°, &c., in 
the bramch wires will Still be used to adwan 
tage. 
The magnetic switch Pis shown complete 

as inclosed in a case Rin Fig. 4, the door of 
said case being removed in said figure. The 
armature-leverm operatesa pointer q*, which 
stands in an upright position, asshown, When 
the magnet M. attracts its armature and the 
working current is consequently off. This 
condition is indicated by the word * Off” in 
proper position on the dial. When, howewer, 
the magnet Misdemagnetized and lets goits 
armature, the armature-levernu fliesback and 
makes contact with the anvil s", and at the 
same time swings the pointer around to the 
position shown at q*, Figs. 1 and 3. (Shown 
also in dotted lines in Fig. 5.) This condi 
tion is indicated by the word * On” on the 
dial and indicates that the line conductor B 
isbrought into circuit with the section of the 
working conductor to which the magnetic 
switch operating said pointer is connected. 
In Fig. 5 the case Ris closed by the door *, 
and said, door may be provided with glass s* 
over the dial. It is intended to place these 
magnetic switches in boxes at convenient 
points above ground, and it is evident that 
when constructed and arranged as described 
an inspector watching the dial during the 
passing of a car can tell whether the appa 
ratus is working properly or not. Further 
more, the apparatus Pisconvenient of access 
for any purpose. The glass face s* may of 
course be protected by a solid covering, if 
desired. 
When the conductor C. consists of the rails 

of the track, the conductor g' becomes a 
ground-wire, completing the circuit through 
the ordinary wheels of the car to the con 
ductor C, that is, the wheels of the car are 
substituted for the trolley h". 

It will be moted, howewer, that 
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Asall the Sections of the working conductor 
Dare out of circuit except the sections di 
rectly under the control of passing cars, the 
exposure to leakage of high-potential current 
from said line D is confined to leakage from 
suchsections of Saidline as maybe in circuit, 
asaforesaid, under the control of passing cars. 
Howeyer, the presence of the trolley in con 
tact with the section c, for instance, affords 
a complete metallic circuit, as may be seen 
by inspection of the drawings, for the high 
potential current, and therefore under the 
most unfavorable and exposed conditions the 
leakage is practically prewented. 
Thelow-potential circuitisalways metallic, 

and the potential of the currentis solow that 
there cannot be suficient leakage through 
the action of the elements to interfere with 
the proper working of the apparatus. 
The feed-wires a*b* c* d* may be used in 

connection with the line-wires GH, asshown, 
im Order to equalize the current passing to the 
different magnets MIM'MI", or the magnetism 
of Said magnets may be approximately equal 
ized by putting more turns of wire on said, 
magnets the farther theyarelocated from the 
generator. 
The main line-wire B, it will be understood, 

is reinforced by feed-wires in the usual man 
ner. (Not mecessary to ilustrate.) 

In operating this system I prefer to p?ace 
all the conductors in a. conduit, the trolley 
also, Suitably attached to the car, running in 
the conduit in contact, as described, with the 
contact-conductors. In the conduit the Con 
ductors are arranged in the most convenient 
relative positions. For instance, as shown in 
Fig. 2, the return-conductor C is placed be 
tween the Sectional Conductor's D E. The 
trolley-carriage Nis provided with the trol 
leys or contact devices II", located atornear 
the Opposite ends thereof. As already de 
scribed, the trolley I is composed of two 
parts b"c", insulatedfrom each other, asshown 
at d". In like manner the trolley I" is com 
posed of two parts b* c°, insulated from each 
other, as shown at d*. The frame of the trol 
ley-carriage N. has its opposite sides g* h* in 
sulated from each other, as shown at e* f*. 
Thus it is evident the metallic portions of the 
trolley-carriage N, having electrical connec 
tion with the working conductor D, are elec 
trically disconnected, except through the re 
sistance K, from those portions of Said trol 
ley-carriage which are in electrical connec 
tion with the line E. The trolley h", which 
completes the circuit to the return-conductor 
C, is located at the center of the trolley-car 
riage N and insulated therefrom, as shown 
?t t: ?. 
The object of placingelectrically-connected 

trolleys in advance of each other in the trol 
ley-carriage Nis to cause the same to overlap 
and operate each succeeding conducting-sec 
tion before leaving the preceding section, so 
that there may beno possible interruption in 
the even flow of the operating-current when 
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the trolley is passing from one section to an 
other of the working conductor. 
When resistances are used in connection 

with the branches of the lines G H and the 
solid trolley I* used, allas illustrated in Fig.3, 
then all parts of the trolley-carriage N. are 
electrically Connected together, except the 
trolley h", which is insulated from said. car 
riage, as already described. Moreover, the 
differential resistance IK is in that case dis 
pensed with. 

I do not herein claim anything described 
and broadly claimed in my application for a 
patent for an electric-railway system filed 
December 19, 1894, Serial No. 532,380. 
Having thus described my invention, what 

I claim as mew, and desire to secure by. Letters 
Patent, is– 

1. The combination, substantially as de 
scribed, of a pluraliity of electromagnets in 
cludedina continuously-closed circuit formed 
in part of two parallel lines of Sectional con 
tact-conductors, said magnetsbeing operated 
orcontrolled without opening the circuit of 
the same, an electric generator furnishing 
current to said magnets throughsaid parallel 
sections of contact-conductors, and meansfor 
demagnetizing each of Said magnets in suc 
cession, independently of the others, by mak 
ing short-circuiting contact between said re 
spective parallel sections of contact-conduc 
tO'S. 

2. In an electric-railway system, the Com 
bination, substantially as described, of a 
feed-wire, the working conductor formed in 
successive sections normally disconnected 
from said, feed-wire, a motor traveling in 
electrical connection with said, working con 
ductor, a source of electric supply, Conductors 
proc?edingtherefrom, and a plurality of elec 
tromagnets receiving currentsimultaneously 
and directly from said, conductors, each of 
said magnets being included in a contin 
uously-closed circuit and operated or con 
trolled without opening the circuit through 
said magnet, the actuation of each ofsaid re 
spective magnets operating to connectone of 
said sections of working conductor to said 
feed-wire and to disconnect the same there 
from. 

3. In an electric-railway system, the com 
bination, substantially as described, of a 
feed-wire, the working conductor formed in 
successive sections normally disconnected 
from said feed-wire, a motor traveling in 
electrical connection with said, working con 
ductor, a source ofelectric supply, conductors 
proceeding therefrom, a plurality of electro 
magnets receiving current simultaneously 
and directly from said, conductors, each of 
said, magnets being included in a contin 
uously-closed circuit and operated or con 
trolled without opening the circuit through 
said magnet, the actuation of each of Said re 
spective magnets operating to connectone of 
said sections of Working conductor to said, 
feed-wire and to disconnect the same there 
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from and meansfordemagnetizing saidmag- | or. controlled without opening the circuit 
nets in succession by short-circuiting. 

4. In an electric-railway system, the com 
bination, substantially as described, of a 
feed-wire, the Working conductor formed in 
Successive Sections normally disconnected 
from Said feed-wire, a car-propelling motor 
receiving current from saidfeed-wire through 
said sections of Working conductor, a source 
of electric supply, conductors proceeding 
therefrom, a plurality of Switch-magnets re 
ceiving current directly from saidconductors, 
each of Said magnets being included in a con 
tinuously-closed circuit and operated orcon 
trolled without opening the circuit through 
Said magnet, Said Switch-magnets in succes 
sion controlling the circuit of Said motor, and 
a traveling short-Circuiting device arranged 
to keep Said Switch-magnets Sul?cessively un 
der Short Circuit while Said device is tr? Vel 
ing in contact with specific portions of the 
circuit including Said respective switch-mag 
metS. 

5. The Combination, substantially as de 
scribed, ofa feed-wire, theworking conductor 
formed in Sections normaly disconnected 
from said, feed-wire, a traveling motor ar 
ranged to receive current from saidfeed-wire 
through Said sections of working conductor, 
a source of electric supply, conductors pro 
ceeding therefrom, a plurality of Switch-mag 
nets receiving current directly from said, con 
ductors, Said magnets, respectively, beingin 
cluded in a continuously-closed circuit and 
operated or Controlled without opening the 
circuit through said magnet, the demagneti 
zation of either of Said magnets operating to 
Connect the feed-wire to One of the Sections 
of Working conductor, and means for demag 
netizing said magnets by short-circuiting. 

6. In an electric-railway system, the com 
bination, substantially as described, of the 
line or feed wire, the return-conductor, the 
working conductor formed in sections nor 
mally disconnected from said feed – wire, a 
source ofelectric supply, conductors proceed 
ing therefrom, and a plurality of Switch-mag 
nets receiving current directly from said, con 
ductors, each of saidi magnets being included 
in a continuously-closed circuit and operated 
or controlled without opening the circuit 
through Said magnet, the Operation of Said, 
magnets, respectively, controlling and deter 
mining the positions of the respective Sections 
of Said working conductor relatively to their 
Connection with Or disconnection from Said. 
line Or feed Wire. 

7. In an electric-railway system, the com 
bination, substantially as describ?d, of the 
line or feed wire, the return-conductor, the 
working conductor formed in Sections nor 
mally disconnected from said, feed - wire, a 
source ofelectric supply, conductors procèed 
ing therefrom, and a plurality of Switch-mag 
nets receiving current directly from Said Con 
ductors, each of Said magnets being included 
in a continuously-closed circuit and operated 

through Said magnet, the magnetization of 
Said magnets, respectively, disconnecting the 
respective Sections of Working conductor 
from Said line Or feed Wire. 

8. The combination, substantially as de 
scribed, of an electric generator, conductors 
proceeding therefrom, a plurality of switch 
magnets, each included in a continuously 
closed circuit and receiving current directly 
from said Conductors, Said magnets beingop 
erated or controlled without opening the cir 
cuitthereof, two lines of parallel contact-con 
ductors formed in successive sections con 
nected, respectively, to the electrodes of said 
magnets and to said first-named conductors, 
the current passing through Said parallel sec 
tional Conductors to Said magnets, a travel 
ing short-circuiting device arranged to de 
magnetize:Said magnets in succession by mak 
ing short-circuiting contact successively be 
tween Said parallel pairs of Sections of said, 
contact-conductors, a feed-wire, a working 
conductor, normally disconnected from said, 
feed-wire, and a motorderiving current there 
from, said, magnets in succession operating 
to control the transmission of Working cur 
rent from Said. feed-wire to Said motor. 

9. In an electric-railway system, the com 
bination, substantiallyas described, ofafeed 
wire, the Working conductor formed in suc 
cessive sections normally disconnected from 
Said feed-wire, a motor traveling in electrical 
connection with said, workingconductor, and 
a plurality of electromagnets Connected in 
multiple to a source of electric supply, the 
actuation of Said magnets, reSpectively, op 
erating to connect one of said sections of 
working conductor to the feed-wire and to 
disconnect the same therefrom. 

10. In an electric-railway system, the com 
bination, substantiallyas described, ofa feed 
wire, the working conductor formed in suc 
cessive Sections normally disconnected from 
Said. feed-wire, a motor traveling in electrical 
Connection with said, working conductor, a 
plurality ofelectromagnets connected in mul 
tiple to a source of electric supply and in 
cluded in continuously-closed circuits, said, 
magnets being operated orcontrolled without 
opening the circuits thereof, the actuation of 
Said magnets, respectively, operating to con 
nect one of Said sections of working conduc 
tor to the feed-wire and to disconnect the 
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same therefrom, and means for demagnetiz 
ing said magnets in succession by short-cir 
cuiting. 

11. In an electric-railway system, the com 
bination, substantiallyas described, ofa feed 
wire, the working conductor formed in suc 
cessive sections normally disconnected from 
s?id feed-wire, a car-propelling motor receiv 
i?g current from saidfeed-wire through said, 
sections of Working conductor, a source of 
electric supply, conductors proceeding there 
from, a plurality of Switch-magnetsconnected 
in multiple to said, conductors and included 
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in continuously-closed circuits, said Switch 
magnetscontrolling the circuit of Said motor, 
and a traveling short-circuiting device ar 
ranged to keep said Switch-magnets succes 
sively under short circuit while said device 
is traveling in contact with specific portions 
of the circuit including said switch-magnets 
respectively. 

12. The combination, substantially as de 
scribed, of a feed-wire, the working conduc 
torformed in Sections normally disconnected 
from said feed-wire, a traveling motor ar 
ranged to receive current from saidfeed-wire 
through said sections of working conductor, 
a plurality of Switch-magnets connected in 
multiple to a Source ofelectric supply, the de 
magnetization of either of Said magnets oper 
ating to connect the feed-wire to one of the 
sections of Working conductor, and meansfor 
demagnetizing Said magnets independently 
Of each Other. 

13. In an electric-railway system, the com 
bination, substantially as described, of the 
line or feed wire, the return-conductor, the 
working conductor formed in sections nor 
mally disconnected from said, feed-wire, and 
a plurality of Switch-magnets connected in 
multiple to a source of electric supply and 
included in continuously-closed circuits, said 
magnets being operated orcontrolled without 
opening the circuit of the same, the operation 
ofsaidmagnets, respectively, controlling and 
determining the positions of the respective 
sections of Said Working conductor relatively 
to their Connection with or disconnection 
from, saidline or feed Wire. 

14. In an electric-railway system, the com 
bination, substantially as described, of the 
line or feed wire, the return-conductor, the 
working conductor formed in sections nor 
mally disconnected from said feed-wire, and 
a plurality of switch-magnets connected in 
multiple to a source of electric supply andin 
cluded in continuously-closed circuits, said 
magnets being operated orcontrolled Without 
opening the circuit of the same, the magneti 
zation of Said magnets, respectively, discon 
necting the respective sections of Working 
conductor from Said line Or feed Wire. 

15. The combination, substantially as de 
scribed, of a continuously-energized circuit 
including a plurality of electromagnets con 
nected in multiple, two parallel lines of con 
tact – conductors formed in Successive sec 
tions, the electrodes of Said respective mag 
nets being connected to one end of the re 
spective parallel pairs of Said sections of con 
tact-conductors, the current to said magnets 
respectively passing from the main conduc 
tors through said respective pairs of parallel 
sectional conductors, a traveling short- cir 
cuiting device arranged to demagnetize said 
magnets in succession by making short-cir 
cuiting contact successively between said, 
pairs of sections of Said contact-conductors, 
a feed-wire, a working conductor, normally 
disconnected from saidfeed-wire, and a motor 
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deriving current therefrom, said magnets in 
succession operating to control the transmis 
sion of working current to said, motor. 

16. The Combination, substantially as de 
scribed, of a plurality of continuously-closed 
multiple circuits, a switch-magnet included 
in each of Said circuits, an electric generator 
furnishing current to said magnets, Saidmag 
nets being connected in multiple to the Con 
ductors from said generator and operatingin 
dependently of each other, a traveling motor, 
a feed-wire, a sectional working conductor 
normally disconnected from said, feed-wire 
and conveying current to said motor, the cir 
cuit of said, motor being controlled at succes 
sive stages by said switch-magnets in succes 
sion, and means for actuating or controlling 
said magnets by short-circuiting. 

17. The combination, substantially as de 
scribed, ofa series of constant circuits, a mag 
net included in each of said, circuits, an elec 
tric generatorfurnishing current to saidmag 
nets, said magnets being connected in multi 
ple to the conductors from said generator and 
operating independently ofeach other, a traw 
eling motor, the circuit of Said motor being 
controlled at successive Stages by said mag 
nets in succession, means for actuating or 
controlling said magnets by short-circuiting, 
and resistancesarranged to prewent the short 
circuiting of said generator. 

18. The combination, substantially as de 
scribed, of a series of continuously-closed cir 
cuits, a switch-magnet included in each of 
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said, circuits, an electric generatorfurnishing 
current to said magnets, said magnets being 
connected in multiple to the conductors from 
said generator and operating independently 
of each other, a feed-wire, a sectional work 
ing conductor normally disconnected from 
said feed-wire, a car-propelling motor travel 
ing in electricalconnection with saidworking 
conductor, the circuit of said, motor being 
controlled at successive stages by said, mag 
nets in succession, and means for actuating 
or controlling said magnets through the dif 
ferentiation of the current passing through 
the same and without actually Opening the 
circuits of said magnets. 

19. In an electric-railway system, the com 
bination, substantially as described, of the 
line or feed wire, the return-conductor, the 
working conductor formed in disconnected 
sections, magnets included in continuously 
closed circuits formed in part of Said sections 
of the working conductor, an electric genera 
torfurnishing current to said magnets, said, 
magnets being connected in multiple to the 
conductors from said generator and operat 
ing independently of each other, the magnet 
ization of Said magnets, respectively, discon 
necting the respective sections of Working 
conductor from said line or feed Wire. 

20. In an electric-railway system, the com 
bination, substantially as described, of the 
line or feed wire, the return-conductor, the 
working conductor formed in successive sec 
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tions disconnected or insulated from each 
Other, and normally disconnected from said 
line or feed wire, magnets included in con 
tinuously-closed circuits formed in part of 
the respective sections of the working con 
ductor and in part of independent sectional 
conductors, saidmagnetsoperating independ 
ently ofeach otherand beingactuated orcon 
trolled without opening the circuits of the 
same, an electric generator furnishing cur 
rent to said magnets, said magnets being con 
mected in multiple, through said sectional 
Conductors, to the conductors from said gen 
erator, the operation of Said magnets, respec 
tively, controlling and determining the status 
of the respective sections of Said Working con 
ductor relatively to their Connection with or 
disconnection from, said line or feed wire. 

21. In an electric-railway system, a travel 
ing trolley or contact-maker provided witha 
differentiating device constructed and ar 

ranged to actuate or control the magnet or 
magnets of the primary or controlling cir 
cuits by differentiating the currents passing 
through the coils of said magnet without ac 
tually opening the circuits or making a dead 
short circuit of the same. 

25 

22. In am electric-railway system, the com-. 
bination, substantiallyas described, ofa feed 
wire, a working conductor normally discon 30 
nected from saidfeed-wire, an electromagnet 
controlling the connection between saidwork 
ing Conductor and feed-wire, and a pointer 
or indicator connected to and operated by the 
armature or armature-lever of said magnet, 35 
said indicator showing orindicating the rela 
tive positions of the circuits and 
controlled by said magnet. 

WILLIAM ROBINSON. 
Witnesses: 

S. G. CROSWELL; 
JAS. W. RIPLEY. 
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