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~ of an electric railroad embodying the main
- features of my invention.

T

~on the car; and Fig.

- UNITED STATES PATENT OFFICE.

WILLIAM ROBINSON, OF BOSTON, MASSACHUSETTS.

ELECTRIC-RAILWAY SYSTEM.

SPEICIFICATION forming pa,rt.tjf Letters Patent No. 714,746, dated December 2,1902.
' .Applica,ﬁon ﬁled January 15, 1888, Berial No. 666,805, (No model.)

_To all whf}m it may concern: -
Be it known that 1, WILLIAM ROBINSON, a
citizen of the Umbed States, residing at Bos-

“ton, in the county of Suffolk and State of Mas--
-] s&chusetta ,Jhaveinvented anewand Improved
. - Eleecrtrie- lewaySystem of which the follow-
- ingis a specification.

The nature of my mvénmon 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.-

Figure 1l is a dmgrammatw representation

IFig. 2 is a view,
parsly in cross-section, showmﬂ* the connec-

and prefera,ble arrangement of magnets for

DR Lhe control of the WOI‘kIDﬂ‘ circuits.
SR Stluctlon

A is a ra,lhoad tmek of contmuous CON-

B is the working conductm or ‘¢ thlrd rail,”

~ formed in successive sections a b ¢ and sup-
- ported by the track-ties T preferably mid-
“way between the service-rails A A, as shown,

~said sections being msulated from each Other

N as shownatd d'.
- C D are additional independent cont,dct-'

o éonductors divided into parallel sections e ¢’

30

J‘]‘ g g9',insulated from each other and of the

- same length as the sections of the workmn-
o conductor B. The conductors C D are also
- supported by the track-ties T preferably mid-

~ way between the service-rails and the work-

ing conductor.
- The conductors B C.D may be supported

I ;:bv the track-ties in some cases without being
- insulated therefrom; but I prefer ﬂ'enemlly
- to insulate these GOHdUGl}OI’b from the ties, as

40

shown at A A A", Fig. 2. -
The electromaﬂ'ne‘t K hasits 1391‘11]11]&1:: CoN-

B ;nected to one end of the contact-sections f 1

by the conductors 7. In like manner the

1
|
‘tion of the electric c1reu1ts with the controller !
3 shows an alternative

| tions g g,

[ line ¢conductor or feed-wire proceeding there-

from along the railroad-line and carrying a
compamtwely high - potential working cur-
rent for Operatmo' the locomotive or car mo-
tors. 'T'he electrically-continuous railroad-
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track A A is the return-conduector for the

working current.

H is a step-down transformer receiving pri-
mary current from the generator I and pro-
ducing a secondary current of comparatively
low potenmal From this transformer the sec-
ondary conductors I K extend out along the
line. Thesaid conductorsI K areelectrically
connected by the wires /I’ to the contact-sec-
tions 7 7" at the ends of said sections epposite
to those to which the magnet E is connected.
In like manner said conductors I K are con-
nected by the wires m m' to the contact-sec-
In eachinstance the conductors I
K are connected, preferably, to the epposite

ends of sa,ld contaet-seetmns from those to.

which the res-:pectwe magnets are connected.
It will be understood tha,t the low-potential
carrentfrom the transformer H, followm%he
cireuits deserlbed through the conta.ct-see-
tions f ' g g', keeps the man*nets E E’ mag-
netized as Lhel‘f normal condiﬁon the circuits

of said magnets being in mulmple Wlth the

line conduetors I K.

The main feed- wue G 18 conneeted by the
wire 7 to the anvil n', (see Fig. 1,) and when
the magnet E is demdwnemzed the spring o

dmws the &rmature-lever p against the anvil

n', thus connecting the main feed -wire G to

'the working section & of the working con-

ductor B throuwh the wire n, armature-level
p, and the wire p'. In like manner the de-
magnetization of the magnet E' connects the
feed-wire G electrically to the section ¢ of said
workmn' conductor through the wwe g, anvii
q', armature-lever r, and wire 7.

"As the magnets E E’ are normally magnet-
ized, and thus keep their armatures nmmallv

| . ~conductors & &' connect the terminals of the attracted it is evident that the feed-wire G

s

maﬂ‘net E’ to one end of the contact- seetlons

g g, as shown.

1t will be understood tha,t the magnets E

. K'are provided, respectively, with armatures

Sald mawnets inany usual or suitable manner.

I‘ 1s an electrm generator, and G a main- | conductor B. The working circuit, passing

is normally disconnected from all the work-

i ing sections b ¢, &e.
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The contact-shoe orcurrent-collector s, car-
ried by the locomotive or car L. and formmﬂ' |
arranged to be operated and controlled by | the terminal of the traveling motor M, trav-

els in contact with the seetmnal Workmfr
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through the motor, continues through the
wheels of the car to the service-rails of the
track, which form the return-conductor.

The locomotive or ear L is provided with
the short-circuiting device N, which makes
short-circuit connection between the parallel
sections f 7' g ¢', &e., of the contact-con-
ductors C D as the train progresses, thus de-
magnetizing the magnets E E' in succession
by short-circuiting them and thereby con-
necting the sections b c, &o of the working
couduotor B 1n succession to the feed-wiro
G in the manner already described.

T'he short-circniting. device N is mado in
sections, consisting of the contact-shoes a' b,
electrically oonneeted by the switch P, which
when closed makes a perfect short circuit be-
tween the parallel contact-sections f ', but
when open destroys the short-circuiting con-
nection between said sections. This switch
P 13 connected with the controller R in such
a way that when the train is using working
current the switch P is automatically closed ;

“but when the working current is cut off from
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- ¢ through the shoe b’ and the wire 20’
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the motors the said switeh P isautomatically
opened, thus allowing the low-potential cur-
rent to pass along the contact-sections f 7' to
the magnet K, magnetizing the same. This
magnet, attracting its armature p, as is evi-
dent, opens the working circuit at m’, thus
cutting off the feed-wire G from the working-
conductor section b of the third rail B. This
action will be clearly nunderstood on refer-
ence to Fig. 2, in which the controller R is
provided with the outer stationary case S and
the inner revolving drum .S’ in any usual. or
suitable manner.
with the insulated metal ring {, extending
around the drum S', except that the ends of
sald ring are slightly separated by the in-
sulation ¢/. The key or spring-clip ¢’ is con-
nected to the interior of the outer case S and
presses against the ring ¢ as the latter re-
volves, making perfect electrical connection
between said ringand spring-clip. The work-
ing current passes from the working conduc-
tor B by the wire v to thedrum S’ of the con-
troller R for distribution and use in the usual
or any suitable way. The contact-conductor
C 18 connected through the shoe ¢’ and wire
w to the rint, t, and the contact-conductor D
IS connected in like manner to the spr1n0'—ol1p
When
the controller handle 2’ is in its off or dead
posnnon asshown in thedrawings, thespring-
clip ¢’ rests on the insulation #, thus destroy-
ing short-circuiting connection between the
oonductors C D. |
The wire v, carrying working current, is
electrically oonneotod to the metalllo plate or
socmon w on the drum 8, and the spring-clip
u', connected flexibly to tho case S, 1s elec-

tnoally connected by the wire o” to the mo- -

tor M. The plate v and clip w' are to be re-

garded as the first of the working contacts to

The drum S’ is provided |

|
|

t circuit at the points m”.

714,748

disconnected in the working circuit when the
currentis turned ‘““on” or ““off” by the move-
ment of the controller-drum S’ in one direc-
tion or the other.

1t will be noticed by mspoctmn that the dis-

70

tance between the plate w and clip u' of the

working circuit is greater than the distance
between the end of the ring ¢ and the c¢lip ¢
of the short-circuiting device. Consequently
when the controller-handle v’ is turned to the
right from the off position electric connec-
tIOIl is made between the said ring ¢ and clip
¢’, thus short-circuiting and demagnetlzmw
the magnet E, for m%banee, before connec-
tion is made between the working plate v and
the c¢lip w'. Conversely when the handle v’
18 turned to the off position, as indicated in
the drawings, the plate v and clip «' are sepa-
rated before the ring ¢ and clip ¢’ are sepa-
rated—that is, in turning the controller-drum
into an operative position the circuit is closed
through the short-circuiting device N and
the magnet K thus demagnetized and the con-
tact-points m'’ closed before the working cir-
cuit is closed between the plate v and elip v'.
Again, in turning off the current from the mo-
tors the working oireuit is opened between
the plate v and clip ' before the circuit is
opened between the ring ¢ and the eclip c¢.
Consequently the magnet E continues demag -
netized until the Workmﬂ‘ current has ceased
to flow across the oont-aot-points m''. When,
therefore, the magnet K finally opens the con-
tact-points at m'’, there can be no flashing or
burning atthose polints, since there is no cur-
rent passing over them.

It will be understood from the foregoing
that when the controller is in the off position
and the contacts ¢ ¢’ disconnected the low-po-
tential current passes to the magnet K, mag-
netizing the same and opening. the working
. Thus the working
circuit is opened not only at the controller,
but also at the points m'’, even when the seec-
tion is occupied by a train. It is evident
then that by the simple means described not
only is the working current cut off from all
sections unoccupied by trains, but also when
a train stops at a station or elsewhere or is
coasting the working current is wholly cut off
from all connection with the track and train.

Thus there is no possible danger of shock on

sections unoccupied by trains or at stations
or elsewhere 1n the vicinity of standing or
coasting trains, since the working sections
under all theso conditions are absolutely
dead.

On reference to Fig. 11t will be seen that
the contact shoes or brushes o' &', constitut-
ing elements in the short-circuiting device N,
are longerthan the contact-shoe s of the work-
Ing circuit, said shoes a’ b’ extending at both
ends beyond the ends of the shoes. Thus the
magnet K is kept under short circuit and de-
mawnetlzod until after the shoe s has left the
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be electrically connected and tho last to be | soctlon b of the working conductor B. It is




“ceased to flow across the contact-points m"

before the mawnet E withdraws the lever p

fromthe anvil n’. Consequently there can be

. mo bu roning or arcing when the contact-points
. .atm' are sepa,mted | -

Referring to Fig. 3, the current used to op-

. erate the magunet E 15 necessarily. compara-

10

tively light, eqpecmlly when the contact-sec-

“tions f 1 a,re laid on the track-ties without

insulation. In order, therefore, to further
cuard agamsn the possibility of - the contact-

. points m" sticking or burning owing to un-

foreseen or accldenml conditions, T prefer to.
use the additional magnet B, whleh 18 ¢on-

, 'Vemenbly put in shunt-eircuit between the

-~ shown.

feed - wire G and the working. section b, as

the magnet K, releasing its armature p, closes

 the clrcmt of the magnet E'' at the contact-

~_points m?.

- at the contaet - points m® between the feed-

wire G and the working section b.

.. By putting conmdemble 1"651913.:111(36 in the
~derived circuit D" arcing at the points m? is

. reduced t0 a minimum even if these points -

. be drawn apart while the current is passing

' Furthermore, it is evident that

. most of the eurrent passes over the points m?

over them.

'”?_'by short shunt-circuit to the working section

~ b and that said - pomts cannot be separated
o .. until the magnet E' is demagnetized.
- apart while the current is passing there can:

Con-
sequently if the contact-—pomr% m? be drawn

- ~still be very little arcing at said points m?,

- since wmost of the curreut necessarily passeq',
. over the short shunt, including the points m?®.

40 Since the magnet. E” is a heewy one, it will

. attract strongly and draw a eonqldemhle dis-
~ tance, and the adjusting-xpring o® conse-

~ quently is made and adjusted to a high ten-
. sion.
‘open may be separated a eonmder&ble dis-
- tance sufficient to insure the Immediate ex-
- tinguishment of any ar¢c which might form
| :._bebween said points. | | | |
- In order to further insure bhe preventlon,

T

O:

| 5 ;I prefer to. arrange an BIBLLIIB or maﬂ'nemc:

~““blow-out” a* to 1nstantl}? extinguish or sup-

- press the arc before its m]u rious. develop-

. ~ment. - . |

Having ‘rhu% desenbed my invention, what

" Ielaim as new, and desire to secure by Letters
- Patent, is—
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- The contact-points m?, t,herefore when

of possibly i injurious arcing at the points m3,

1. The Gombm&tmn Subbtantlally as de-

. seribed, of an electromarrnet having its ter-
- 60 minals connected to two stationary contact-
- conductors, a source of electric supply fur-
nishing current to said magnet, a car pro-
- vided with a circuit mstrmnent or device ar-
- ranged to make electrical connection between
fsald stationary contact - conductors and a

switch included in or forming a part of, said |

In this case the dem&wnetlzabmn of

| The magnet E" then instantly at-
- tractingits armature p” closes cireuit direct y

714,746 a2

'evldent then from this relative arran gement | ing arranged to disconnect and to establish
of contact-shoes that the working current has

elmtrwal eonnectmn between the respective

| %GBB]OT]‘S of sald eircuit instrument or device.

2. The combination, substantially as de-
seribed, of an electromawnet included in a
cnntmuously closed clrcmt and havingits ter-

minals connected to two stationary Lontdct—‘-

conduactors, a source of electric supply fur-

nishing current to sald magnet, a ear pro-

vided Wlth a short-circuiting demee arranged
to demagnetize said maﬂ*net by E‘SE&bﬂlSth“‘
short-circuiting connection between said sta-
tionary contact-conductors and a switeh lo-

~cated on said car and included in or forming

a part of, said short-cirecuiting device, said
switch being arranged to open and to ‘close
electrical eonneetmn between the respective
sections of said short-circuiting device. |

8. The combination, Substantlally as de-
seribed, of an eleetmmawnet included in a
| GOHUHUOU&IV—GIO%@d circuit composed in part

of two parallel lines of contact-conductors, a

source of electric supply furnishing eurrent
to sald magnet, said magnet eontmlhnn* an
additional urcmt a car pl‘OVlded with a short-
circuiting demce arranged to demagnetize

-8aid magnet by making bhOl"t en*cmtmtr con-

nection bebween sald pa,ra,llel contact- conduc-—
tors, and a switch located on said ecar and in-
cluded in and forming a part of said short-

_eu*cmt,mtr device, said quch being arranged

to open and close electrical connection be-—

tween the respective sections of said short—'

circuiting device.

4. In an electric-railway system, the eombi-
nation, substantially as deberlbed of a plu-
rality of electromagnets ineluded in continu-
ously-closed eircuits formed in part of two
parallel lines of sectional contact-conductors,
a source of electric supply furnishing culrrenn
to said respective magnets, a car provided

70

75

30

Qo

95

100

105

with a short- circuliting devu.,e arranged to de-

magnetbize said ma,ﬂ*nets in succession by mak-

ing qhorb circuiting connection sucecessively

between the IeSpeetwe sels of parallel sec-
tions of contact-conductors to which said re-
spective magnets are connected, and a switeh
located on smd car and meluded in and form-
inga part of said short-circuiting device, said

1 switch being arranged to open and close elec- |
trical connectmn between the respective sec-

tions of said short-circuiting device.
5. In an electric-railway system the combi-
nation, substantially as described, of a feed-

wire, bhe working conductor formed in sue-

cessive sections normally disconnected from
sald feed-wire, a motor traveling in electrical
connection w1th sald working . eouduetor a
source of electricsupply, cond uctor&, proceed-
Ing therefrom, and a plurality of electromag-

nets receiving current simultaneously a,nd-

directly from b.:ud conductors, each of said

| magnets being included in a eontmuausly-
closed cireuit formed in part of parallel sec-

tions of contact-conductors, the actuation of

o 'clrcmt 1nstrument or dewce, sald sw1teh be- | connect one of said sectlons of working con-

I1IO .
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each of said respective maﬂ'nets operating to




IO

-

ductor to said feed-wire and to disconnect
the same therefrom, a traveling short-circuit-
Ing devicearranged to demagnetize said mag-
nets 1n succession by ma,kmo' traveling ehorb-
circulting connection between said parallel
sections 0[ contact-conductors, a
cluded in and forming a part of sald short-
circuiting device, said switech being arranged
to open and close electrical connection be-
tween the respective sections of said short-
circuiting device.

6. In anelectric-railway system, the combi-

 nation, substantially as described, of an elee-
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tromagnet havingits terminals connected to
two stationary contact-conductors, said mag-
net being arranged to control and determine
the position of the working conductor rela-
tively to its connection with ordisconnection
from the main working feed-wire, a source of
electric supply furnishing current to said
magnet, a motor-car provided with a circuit
instrument or devicearranged tooperate said
magnet by making electrical connection be-
tweeu said stationary contact-conductors,and
a switch located on the car-controller and op-
erated thereby, said switch being included in
and forming a partof said circuitinstrument
or device and arranged to open and close elec-
trical connection between the respective sec-
tions of said circuit instrument or device.

7. In anelectric-railway system,the combi-
nation, substantially as described, of a sta-
tionary magnet with its cireunit, a motor-car
provided with a contact-making device mak-
Ing traveling contact with a portion of said
men'net elrcult and the ecar-controller pro-
vided with a ewmch connected to sald con-
tact - mekmg deviece independently of the
usual workingcircuit-switches,the movement
of said controller in opposite directions oper-
ating to open and close said switch and there-
by to control the magnetization and demag-
netization of said stationary magnet, through
sald traveling contact-making device.

3. In a motor-car, the combination of a con-

tact-making device formed in sections and

arranged to make traveling electrical con-
nection between two stationary conductors,
and the car-controller provided with a switch
connected to said contact-making device and

- forming a part of the same, the movement of
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sald controller in opposite directions operat-
ing to open and close electrical connection
between the contact-sections of said contact-
making device, substantially as deseribed.

9. In a car-controller, the independent
switch consisting substantially of the incom-
plete ring ¢ located on the revolving drum S’
and having its ends insulated from each other
and the clip ¢’ arranged to complete circuit by
pressing against said ring 7, in eombination
with the initial eontact-plete 4 and clip w0’ of
the working cirenit, the distance between

said plate u and clip ' of the working circuit
being greater when the controller is in the
‘“oft” posmmu than the distance between the i

switeh in-

- W14,746

said ring f and clip ¢’ of the independent cir-
cuit when said controller is in the ¢ off ”’ posi-
tion, whereby said independent circuit will
be closed earlier and opened later than the
working circuit through the motor.

10. In an electric-railway system, the com-
bination, substantially as described,of a feed-
wire, the working conductor made in succes-
sive sections normally disconnected from said
feed-wire, a motor traveling in electrical con-
nection with said working conductor, an in-
dependent ¢ircuit under control of the motor-
car and including a primary or relay magnet,
a secondary magnet under control of said pri-
mary magnet said secondary magneb operat-
ing to directly connect said working conduec-
tor to said feed-wire and to disconnect the
same therefrom.

11. In an electrie-railway system, the com-
bination, substantially as described, of a feed-
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wire, a working conductor made in succes-

sive sections normallydisconnected from said
feed-wire, a motor traveling in electrical con-
nection with said working conductor, a cireuit
continuously closed, a primary or relay mag-
net incladed therein, a secondary magnet of
greater power under control ot said primary
magnet, said secondary magnet operating to
directly connect said working conductor to
sald feed-wire and to disconnect the same
therefrom, and a traveling short-circuiting
.device arranged to demagnetize said prima,ry
magnet.

12 In an electric-railway system, the com-
bination, substantially as described, of a feed-
wire, a working conductor made in succes-
sive sections normally disconnected from said
feed-wire, a motor traveling in electrical con-
nection with said working conductor, a circuit
continuously closed, a primary or relay mag-
net included therein, means for demagnetiz-
ing said magnet by short-circuiting, a sec-
ondary magnet, of greater power than said
primary, included in shunt- cireuit around
the contact- points making connection be-
tween said feed-wire and working conductor,

the circuit of said secondary magnet being

under control of said primary magnet, said
secondary magnet operating to connect said
feed-wire to said working conductor and to
diseconnect the same therefrom.

13. The combination, substantially as de-
scribed, of an electromagnet having its-termi-
nals connected to two stationary contact-con-
ductors, asource of electric supply farnisning
current to said magnet, a car provided with a
circuitinstrumentor device arranged to make
electrical connection between said stationary
contact-conductors, and means for making
and breaking electrical connection between
said contact-conductors, through said cireuit
instrument or device.

.. __ WILLIAM ROBINSON

Witnesses:

C. F. A, SMITH,
F. K. SMITH.
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