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- Xo all whom it may concerm.:

- Be it known that we, CHARLES A. STONE,
of Newton, in the county of Middlesex, a,nd

"EDpwiN S. WEBSTER, of Boston, in the @onnty
~of Suffolk, both in

the Cﬂmmﬁnwealth of

~ Massachu setts, haveinvented certain newand

‘1o
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~ useful Improvements in Electrically - Oper-
- ated Rallway-Switches, of which the follow- |
L | in series in the railway-switeh circuit is, in
order that they may be so arranged that

ing descrip‘tion in connection with the accom-
panying drawings, is a speeiﬁe&tion, |
~ Our present invention relates to improve-

~ments In that class of electrically operated

railway switches set forth in our Patent No.
484,123, dated Oectober 11,1892, in which por-

-tioﬁnssaf the main 'elec'tric 'cenductm‘, which

we call switch-sections are insulated from di-

- rect electrical connection with the rest of the
- conduector, but which are indirectly connected :

therewith; and our.invention consists in sup-
plying current to said switch-sections by a
loop from the main portion of the conductor,

either trolley wire or feed wire, through the'

coils of one or more electro-magnets which
may be made either with ﬁmd cores and
movable armatures, or of the solenoid type,

“and having the armatures or cores of the said

" - eoils so ad;mated that each will be attracted
by the passage, through its coil, of a current

"~ of different intensity from elther of the others,

3¢ and further, in connecting the several arma-

- tures of the said -¢oils, or cireuit-closers con-

= trolled by said armatures, or solenoid cores,

 with shunt lines” fromn the main conductor;

- and the respective magnets of the 1‘@11%?357- |
'35 switch with a contaect-post located in the path
- of movement of the arm of one of said cir-
- cuit-closers, so that when either armature or
~ eore is attracted by its coil, one of the rail-
- way switeh-magnets will ;be automatically
‘4¢ switched into the shunt-cireuit controlled
- thereby, as soon asthe circuit-closer which it |
~ operates bearsupon its contact-post.

Thus a

. current of electricity will pass from the main

45

- conductorover the shunt-cireuit controlled by
thearmature or core which has been attracted
by its eoil and through the circuit-closer and

. *“1ts eﬂﬁta.ct~past to the I*allwa,y-swmch magnet

with which it is conneeted, thereby causing
the sald switch-magnet to attract its arma-

YVhen the trolley or electric collector of a

passing car enters upon one of the said

switch-seections of the main econductor, a cur-

rent will pass thereto through the cmls of the
electro-magnets, by which the railway-switch
circuit-closers are operated and which are
preferably placed in series.
for placing these armatures or circuit-closers

55

The chief reason

6o

when an armature requiringoneof thelmger |

carrents to operate it, is attracted, its move-
ment will a,utomatwa,lly break the eircuit
through one or.more railway-switeh magunets
when it closes the cirenit through itsown. As

65

above stated, the armatares or cores of these

several coils are differently adjusted; forin-

stance, one, so that it will be dld,WIl by its

coil when a current of fifteen ampéres is
passed through that coil; another, so that it

70

will be attracted when a curreunt of say, over

one hundred amperes is passed through its
coll. Two sueh coils, each with one arma-

{ ture, or . one coil with an armature at each

pole of its core, will be sufficient to operate
a single switch in both divections; and when

75

the rdllway switch is operated by & magnet .

in one direction only and by a spring in the

i other direction, forinstance, as shown and de-

seribed in Patent No. 399;}’32, dated Mareh 19,

80

1839, but one circuit-closer ¢oil need be used

with one armature adjusted to be operated

by a current of greater intensity than that

ordinarily used for ronning the car motor;

} if, however, two I'dlchl}"’ switches which c:l:f'@

in convenient{ proximity are to be operated
from one switch-section, three or more of such

circuit-closer coils may be placed in the loop

- between the main conductorand thatswiteh- go .

| section, and thearmataresof the third, fourth;

&e., coils be adjusted so that they wul notop-
emte until the current passing through their

colls has reached an intensity of, say, one

hundred and twenty-five and one hundred
and fifty amperes, and so on, respectively.

 The first armatare of the first cireuit-closer

coll in the series, may be aljusted so as to be

operated by a ecuarrent of the minimum in-
tensity ordmmdy used for supplving the mo-

Sc; ture or core, and thus move the switch-tongue | tor, formamnce, fifteen or twenty ampéres, the
by meam of mtercaunectmw m&ehamsm lsecond armature, or that connected with the

. L
L
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-tha.t needed to 0perate the motor and When.
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railway-switch magnet opposed to the first,so |

-as to be opelated by a current of somewhat i switch tongue-in both: directions; instead of
ereaterintensity than that ordinarily dravwn.

| by the motor;

closer magnets, besides the usual rheostat or |
‘commutator which is-employed upon the car |
‘to varythe current supplied to the motor; and |
~which might be used to su.
-the. eument drawn through the said coils to-
operate the armatures or cores of more than |
one of them, by first partially applying the

.- ~brakes:to- thé car; we -may use an additional |
.~ -independent resistance box 'eontlolled'b} an:
. .independent switch, which, by being placed:
on properly mdleated pomtmns or contacts of
... the resistance box, will switeh into an addi- |
- tional parallel eucmt from the main. con-
. ductor, connected either with the ground ora
. return . conductor, a: predeter lnined definite.
amount of 1esmtance, and thereby changethe.

. 'When using three or more railway- &,mteh:
. clrcult closmff armatures, it will be found con-
'__-':Vement to. ad;j ust one of tha Series 80, that it | ci

-eloaers, or they may be supphed mth cnr_f o

using- this low current its 0perat10n can be
1nsured agamst interference by the circuit-
closer whichisoperated by the current of next
succeeding greater intensity, by a locking de-
vice hereinafter described.

Among the advantages of our improved

constructlon and arrangement of apparatus |

and their connections, over prior systems are,
dispensing with any additions or extra at-
tachments either to the trolley or contact
brush, or to their support, and in fact under
ordinary condifions with the necessity of any
additions at all to the car; and also doing
away with the connections which carry the
main current through the ground,where there
is chance for leakacre
When one of the circuit - closer magnets
which requires a large current throuc-'h its
coil to operate it, has “been attracted by and
is once in contact with the core therein, we
have found in practice that only a minimum
current will berequired to hold such armature
in that position. Consequently the switch
which controls the additional parallel circuit
for increasing the flow of current through the
sald coils, will need 10 be closed only for a

- short time, or a period sufficient for the coil

to attract any particular armature, so that

- there need be no waste-or long continued use

of this electric current of great intensity.

ficientliy 1nten¢;1fyt |

511,173

‘For the pur pose of operating one railway -

‘using two- elrcult closer coils with an arma-
forinstance, over onehundred |

-0 Boamperes, and the third, fourth, &ec., each by
RS .-_emrents 0f pr{wleqswely gleater 1nten51ty;

| lron. armature and its attached eircuit-closer, 5
placed at. each poleof theecore of said cm] U

70

‘ture for each as above deseribed, a morecom~. .
-pact and economical construction is that,also

“above mentioned, and shown in Fig. '-%Of the -
B 4 drawings where we- use: one coil with a soft: ..~
R 1:0 _Vary. ‘the _eurrent Whlch is- thus bemﬂ'- |
- . .drawn through the coils of the said Gi:lfc'l.;lit-:- |

therespective armatures being differently ad-

r_the blast of &11 01 the small electro maﬂ*netf-'
tuare. and thus close the shunt-circuit through |

‘either railway-switeh magnet and move the"
switeh controlled thereby to the proper pos1-“

rent from some other source.

In thedrawings forming a part of this speci-
fication, Figure 1, 1S an elevation of two elec-
tro-magnets, in a loop from the electrical con-
ductor, having circuit-closers attached to the

Justed as-in the ease of: the use of two coils, -
~with one armature for each; and for the pur- -
pose .of preventing the: contmuance of . any

_180.: |

~arc-which: may be formed between. the cir- -
~cuit-closersand their respectivecontact-posts, - -
~whenever they are: sepamted we mayemploy:. -
the well: known means described by Henri -

Becquerel in the Journal de Phy%gue, Vol.
IV, page 206, of the year 1875, that is, either - =~
by a bldf:t of &11' dlrected acwss the pa,th in.

-.=Sma11 eleclm maﬂ*net near ea,ch conta‘et of 'the" S
-said cireuit- GlObBI’S with one pole of the core. |
of such electro- ma,frﬂet directed toward the -
pathinwhich such are will beformed,and with =~
© . intensity of the current drawn thmuﬂ‘h the | :-the core'in such. pamtmn that 1133 extended?.}.
S - osald elr cmt-elosel eoﬂs, to the requned speci- 18

;.- fied degree to attract any partieular arma-

90
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when a current of eleectricity is passing
“through its coil, will be to'so deflect theare =
between the. mr-cult closer and its contactas . -
-~ . tion to turn the car upon the track desired. | to break it almost instantaneously, and thus =

prevent any ‘injurious results therefrom. |
_.-=The:se are*br@amnn‘ man"uets md;y be 111 the? e

100
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armatures of q.:ud magnets, for closing the

railway-switch circuits. I‘m 2, 18 an eleva,-
tion of another armnﬂemeut for closing the
railway-switch mremts, by the operatlon of
the cores of solenoids. Fig. 3, is a diagram-
matic view of the conneetions of the various

devices including the car with its trolley upon

a SWltCh-SE‘thOﬂ of the trolley wire. FIig. 4

110

115

18 a diagrammatic view of the a,rra,nﬂ'ement of
solenoids for closing the traekﬂswitch eircuits:

when more than two such circuits are to be

- operated from the same switch-section, and

with their accompanying cut-outs, and con-

track-switches and oper ating maﬂ‘nets bemn‘

120

nections with the track-switch magnets, the

in plan view. Fig. 5, is an elevatlon of the

arrangement of a pairof circuit closers oper-
ated by a soft iron armature at each end of
the core of a single electro-magnet.

125

Referring to the drawings, A indicates a

box, which may be secured toone of the poles
which support the trolley wire, and in which
we place the electro-magnets M, by which the
circuits of the railwaynsmtch' niagnets are

130

automatically closed. Theseelectro-magnets

M, are in a loop L, which is part of the main




’7-*eendueter circuit.

-~ with: fixed cores C, and armatures B, B/, piv- | the contact piece E’, thus breaking the cir-
ijeted at b, b’. To eacharmature a,eu'emt clos- | euit through the lme & and elesmﬂ'lt through
- ing arm D is attached. The lower armature | theline G, ,and the milwey-ewitch-megnet in 70
3 of this ficure is represented as the one which | circuit therewith, and thereby move the rail-
18 attraeted by the minimum current, for in- | way-switch tongue in a direction opposile to

- stance, fifteen ampeéres, and its circnit clos- | that caused bv the opposed 1eilwey switch
 ing arm hasbut one contact piece E. Theup- | magnet, in line G.

__'_':--_per armature 18 repreeented as adjusted or Instead of epplymﬂ* the brakes to the car 73
o.weighted so that it will not be operated until : for the purpose of increasing the current
- the eurrent passing through the coils of its | drawn through the coils of the cuemt closing
- magnet has reached a much greater intensity, | magnets, an independent rheostat or resist-

-~ for instance, one hundred ampéres. The cir-'| ance box R (Fig. 3) may be used, which by
~enit closing arm of this upper armature has | means of a hand switeh N, can be switched 8o
‘5 tWOo cemect pieces E” and F; E’ being con- | into an independentcircult O, in parallel with
* nected with the shunt line G-" which runs to | the motor eireuit, as heretofore described. .

.. f--;?fene of the railway-switch megnets and ¥ be- In Fig. 2 is ﬂlustmtedacenetruetmn of eir-
- ing connected with the contact piece E of the | emt*doemﬂ' magnets of the solenoid type. In |

-cncmtaeleser attached to the lower armature | this constr uctmn the plungers B+, B operate 85
o B.  The upper armature B/ or its circuit-clos- | the circuit closing arms D, D/, thh instead
. ing arm is connected with the main condue- | of being ett_ech,ed to a pivoted armature are
'tm* by a shunt line I, and the armature B or | pivoted directly tosuitable bearings at 07 0%
~ its circuit-closing arm is connected by a line and in-each instance the circnif is closed by
- {x, to the 1*ailxwey switech magnet opposed to | fingers d, d’, upon the end of each arm, which go
:'5-_1thet with which the line G" is connected. ﬁncrexs dlp mto mercury in cups e, ¢’, or other
- The armatures B, B’ may be adjusted to be well known contact devices may be used in
© operated by a euuent of a definite mtenelty place of mercury cups c.
by weiehts Ww p]a,eed upon the outer endel W’henempleymﬂthe construction shownin -
f’-{f,__thereef | | Fig. 2, in order to break the circuit through gg
o S represente a ew1teh section of the main | one l*eﬂway-emteh magnet as soon as it is
~trolley wire, insulated from direct connection ;' closed through the other, a supplemental elec-
with the reet of the wire at the posts P. + tro-magnet T IS eonneeted with one of the

- The operation of the circuit-closing devices | mereury cups ¢, in the circuit G’, so that as

~when in the position illustrated in Fw 1 is { soon as the arm D" drops encl closes the cir- ro0.
15 as follows: When the trolley of a car enters cuit G’ through the cups ¢, the electro-mag-

“upon a switch-section, as S, the current of ' net T will be enerfrlzed end immediately et—-
electricity drawn therefrem by the motor | tract the e1metmet whieh is attached to cir-

' passes over the loop L and through the coils | cuit-closing arm U, and thus raise said arm
- of the magnets M. "T'he lower armature B is | and open the railw ey—switeh cireuit G. - 105
1o adjusted so that it will be drawn to 1!;% mag- The operation of the railway-switch eircuit-

- net whenever a currenf of fifteen ampéres or | closers illustrated in Fig 2,is as follows: As-
~ more passes through its coils. Under all or- | suming that the plunger B2 will be drawn into
- “dinary conditions therefere the armature B} its coll when a current greater than fifteen
will be drawn into contact with the core of | ampéres is passed through that eoil, and that 1o
15 its magnet, as illustrated, as soon as the trol- | the. plunger B?, will not be raised by its coil
" ley runs upon the switeh- eeetmn by this op- | until the current passing through it is mach
- eration the armD will be caused to bear upon | greaterthan fifteen amperes, for | instance,one
~ the contact piecve E, thus closing one of the ‘hundred amperes, when there is no trolley '
. railway-switch magnet cireuits through the ; upon the switch-section of the trolley wire the 115
;o line H, arm D, contact T, its eonnectmn with | several parts will occupy the positions shown,

- ﬁeonmet B, arm D, line G through the rail- | with the plungers resting upon one end of

i wey-smteh macrnet to eerth or a 1etum con- | the eircuit-closing ar meD D’; but as soon as
 duector, to the source of power. The current | the trolley of a car runs upen a switch-sec-
~thus pessed through the coils of the railway- | tion of the wire, if a current between fifteen 120
;s switeh magnet will cause it to attract its | and a hundred amperes is drawn by the mo-

- armature, or core if a solenoid, and thereby | tor, the plunger B? will be raised, the arm D
- move the lazlwey-awmch tongue in the pre- will drop and by the immersion of the fingers
-~ arranged direction. When 1t is desired to | ¢ in the mercury of the cups ¢, close the Cir-

- move the said switch-tongue in the opposite | cuit G, through one of the I&ﬂﬁ&y switeh 125
50 direction, the car brake may be partially ap- . -maﬂnete When a carrent of one hundred '
~ plied or ‘antil the power required to turn the . ampéfes is drawn through the coils of the
~ motor @Q, shall bave raised the intensity of | magnets M, the plnuo*er B® will be raised, the
"~ the current drawn through the coils of the | arm D’ will drop and im merse 1ts ﬁnn'exs a
~magnets M, sufficiently to draw the armature | in the meremy of cups ¢’, thus eleemg the 150
55 B’ to its core, or as_above suggested, to one | other railway-switch circuit G'. As stated

B}T this Gperetlon the erm i above, when the euemt (x" 1 is closed the mag- "

L hendned am peres.

511,18

In Fig. 1 they are ehowe I Df wﬂl be meved fmm the contact piece IP te




R
SR SEEE ;elosmn* fingers 42 will drop into the cups 021

e

net T' will be ener gized and drawup the arm .
~ _ U,thus Wlthdl‘ﬂw’lﬂﬂ‘ its fingers, from the mer-
. cury eups and open the circuit G. B
In Fig. 4, is shown the manner in Whu;,h two |
€ ;track-smtches may beoperated from the same

. switch-section of the main conductor,and the
. arrangement of the circuit closing coils is the

| . reverseof that shown in Fig. 2, that is,in Fig.
.. 4 the coil which has a core that 18 raised bV |

the minimum current is placed at the top,

 and the two below are operated by currents

. of successively g

Lo and close the circuit G=, which' i
- one branch running to the tlde-SWltCh m-:l“'- :
... . net I throun‘h the clrcult eloser U’ and thef |
SRR ;thmufrh the ummbclesm U Thus the emeq:-

BTN _of the two magnets I and K will be drawn i 10,

R 42 ]
SR 3 after i1t has: entered,
i+ wholly shut oft and then turned on:gradually
. until it has reached an intensity of ten am-
. péres which will close circuit G*; and to pre-

ERREEIETE IO 35 vent interference by the closing of circuit G

S - 1%
SR 5 appear in the drawings.
. carupon the middle or stmwht track, No. 2.
. In order to close circuit: G* al_oue,_ the electuee
. current must be almost entirely shut off as
the eartrolley enters upon aswitch-section, or:
‘the: current must be

40

45

Ho

. andthrough the:u. r ef-tpeetwe connections mth;

- the smtch tongues ¥, y’, those tongues will be
moved OUtW&ld to the positions in wh:ch they:
This will direet the.

when asufficient current is tur ned on to move
the car, for instance, fifteen ampéres, a small
electro-magnet'X-is placed in the circuit G2
with its armature upon one end of a tilting
arm z. This arm z, is so located that when
the magnet X attraets its armature the other
end of the arm z will engage with the circuit
closing arm D, a,nd prevent it from falling

when the core B3% is raised. As soon as the

locking arm z, has engaged the circuit-closer

D, any current less than one hundred am- |
péres may be drawn by the motor without

causing any changein the position of the rail-
way switches. As illustrated, the circuit-
closer D will be operated When a car enters
upon a switch-section with the motor draw-
ing a current sufficient to propel the car, or
any current between fifteen and one hundred
ampéres, and as the core B? will also be op-

= erated by any current greater than ten am-

péres we construct the coil of the magnet X,
so that it will Operate more slowly thau the
coil of the core B2 in orderthat when it is de-
sired fo close the elrcult G, and a sufficient
current  1s drawn through-the coils M for
that purpose, the core B* will be raised and
the arm D will fall, before the magnet X has
moveéd the locking arm 2z, As in Fig. 2,s0in
Fig. 4, as'soon as the fingers ¢ drop into the
mercury of cups ¢,thecircuit G will be closed,
the magnet T energized, which will attract

A greater intensity, and we will
- assume that the upper core B* will be drawn

~up when a current of ten ampéres passes
through its coil; by this means the circuit |

T3

511,178

ing the branch of the circuit G* which passes
;thl ough the eups w, w. The eircuit & being
o ?closed will energize the track-switeh maﬂ'nems :
I’ causing them to draw their cores in and
ethus operate the mechanism which eonneets R
said eores with the switeh tongue %', thereby

‘moving it inward or against the rail opposite

sented to be resting.

through U’.

| to the one where it is: shewn in the drawings.

75 i
‘T'he branch of : G* through the elremt-closel SEEE
| U’ being closed ‘the track-switch magnets I
+will a,ttract their coresand the switch tonn*ue N
Y, will remain in orbe moved to the posnwn BN
[ 1llustrated a,nd the car ml]. be dlrected upon

Bo -
track No. 1.

Inorder to pla,ee the smtch tenwues in apo- L
sition to direct the car upon traek No. 3 the
| brakes should be partially applied, or the ad-

ditional resistance mentioned switched into
cireuit, so as to draw a current of one hun-
{y | dred or more amperes through the coils M.
By this means the core B? wﬂl be raised and
the circuit G’ will be closed by the falling of =
cireuit-closer D’; this: will energize magnet C
TV which is in cn cuit G: s
be attracted and thus raise the arm U’ there-
by opening eireuit G, and the branch of G2

The elosmw of cireuit G" will =
L cause. the track-switch ma,ﬂ‘nets 1’,to draw i in ¢

90
the arnatum Ywill

95

their coresand move the sw:.tah tonwuey over .

to the rail csppos1te to that where it is reple- |
The branch of cireait =

G2 throuch the elrcmt--:,laser U still being i

closed the tmck-smtch magnefts K, will move roo

the switch tongue ¢’ into the poaltwn illus-

No. 3, by the switch tongue Y. It will be

seen, therefore, that “hen circuit G2 alone is

105
| ing of circuit, G; that when cireuit G is closed

elosed it cuts out or rather prevents the clos-

it cuts out one branch of circuit G2? gt U;

| that when circuit G’ is closed it euts out cir.

cuit G and one branch of eircuit G2 at U,
and there will be no interference in the op-
eration of the several circuits, for the onlv
occasion when the two switch ton gues 1, y’,
are amultaueously moved 1n oppoalte direc-

tions is when cirenit G alone is closed. I
will be found convenient and economical to

use the low currentsof circuits G*and G with

the locking device z, even when two circtits

only are em ploved to operate a c-amﬂrle: track-
switch,

In Fig. 5 where two ecircuit closmg arms
are arranwed one at each end of g single
magnet core; L L, is the loop from the main

conductor throu“h the coil M The supports

b b’ of the circuit closing arms D D’, are insu-
lated from the magnet M and current is car-
ried to each arm. D D’ through the shunt
line [, {, from the main conductor By reason
of the position of the weight 2, upon the
upper end ot the arm D, a small current, for
instance, fiffteen amperes, through the coxl
M, will cause it to attract the soft iron arma-

.ture B, while a much greater current will be

needed to cause it to attract the armature B’,

armature £, and raise the lever U, thus open- i the wew‘ht w’ of which being adjusted, for

trated and the car will bedirected on totrack =

I11GC

I15

[20

125

130



. j__lexample, to mthstﬂ,nd the farce of any cur-
- rent less than one hundred ampéres.

any amr*ent between fifteen and one hundred
-amperes passes through the coil M, the ar-
~mature B will be attmcted and the end of the |
- arm D will bear upon the contact E, thus
- closing the ¢ireuit G to one track-switch mag- |

When

net; the current passing from the main con-

20

' dﬂemr through lma [, supportb’, arm D’, con-
tact F, support b, arm D, contact E to line
G, When a eurrent greater than one hun-
3dred amperes passes thrm}ﬂ'h the eoil M, the
‘armature B’ will be &ttracted the end of the
arm D’ will leave econtact F and bear upon
‘eontact

E’, thereby closing. the other track-

switch maﬂnet G’
the cantaelt ¥ it opens the circuif G, thus

‘preventing any interference in the acticn of
‘the two track switech magnets.
5, e, e, e, represent the loeatlon of the mag-

In this Fig.

" nets, or outlets of air tubes, which may be

~arc which may form when the arms D, D’,

30

~ separate from the contacts E, B/, or F, ‘and
25
- may be supplied with current by placing the
. coils of the magnetse, e, ¢,in series in theline
1, L connected mth the ﬁml M.

when magnets are used for the purpose, they

W hen using the econstruction and arranﬂ'e-

ment shown in Figs. 2 and 4 there will be no |
. oceasion to use e1ther an air-blast er magnet

© torupture an arc between the fingers and
- theircontacts, when the formerare withdrawn
. in the act of opening either cireuit, for the

35

‘reason that when the plungers B, B3 drop
- upon the outer ends of their respeetwe eir-

- cuit-closing arms, their fingers are withdrawn

©from the mercury so suddenly that no per-

n ceptible are is fﬂrmed
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- We claim—
1. In an electrie rmlway System a pair of

T allwayﬁswnch magnets each inan independ-

ont circuit from the main conductor, which

circuits are respectively closed by a switch-
ing device which 18 automatically operated
- byacurrentdifferent in intensity from that of

~ the gthars-, but all drawn through the tmlley

50

of a passing car, substantially as deseribed.

2. In combination with the operating elec-

tro-magnet of a railway-switeh, a cireuit con-

o '__"-:.nectmg sald switch-magnet with a main cur-
‘rent conductor through a circuit-closer oper-

* ated by the armature of an electro-magnet;

f'---:'figjand a branch eircuit through said eleetm-

GG-

magnet connecting two sections of the main |
— eandnetar which are otherwise insulated from -

i "One another, substantially as deseribed.
5. In an electric railway, the combination

with the main electric conductor, of an insu-

Jated section connected therewith by a branch
conductor provided with one or more electro- |

magnets in circuit, and a shunt-line which

;has a circuit-closer, controlled by the arma-
{uire of one of the s*ud electro-magnets and

the magnet of an electric. razlway-smteh in
cirenit, which shunt-line is closed by the at-

W’hen the arm D’ leaves

511,173'
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nieressirabl jpisiell b e r—

employed to prevent the continuance of any |

tmatmn of one of the electro-magnet arma- |

| tures and opened when said armature is re-
leased, substantially as deseribed.
4. In an electric ratlway system, ha,vm,, ‘&

‘main conductor - provided -with insulated
switch-sections which are supplied with cur-

rent throungh-the coils of a plurality of elec-
tro-magnets; armatures therefor which are
respectively operated by a current of differ-

{ ent intensity, and circuits from the main con-

ductor, each of which has in series, a circuit-

a railway switeh operating magnet, for the
purpose substantially as desembed

-5, Inan electric railway system the cembl-
nation with the main electric conductor, of
an -insulated section connected
through a pair of electro-magnets each adapt-

“ed to be operated by a current of different
Intensity from the other, and shunt circuits

from the main eanduetor each of which has a
circuit-closer controlled by one of the arma-
tures of the said electro-magnetsand the coils
of one of a pair of-opemting magnets of the
railway switch, in series, whereby the said
railway-switeh magnets will be energized and

| the switch be moved in one direetion or the
other by the attraction of the armature of one -

or the other of said electro-magnets substan-
tially as described. |

therewuh |

75

closer operated byone of said armatures,and

30 .
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6. In an electric railway system, a main

current-conductor which has switch-sections

insulated from direct electrical connection

therewith, conductors to supply current to
said sections through two or more electro-
magnet coils, with the armatures of the mag-
netq in the connpection for each section, sev-
erally adjusted to be operated by a cnrrent

of different intensity from that of the others,

and one or more independent lines whieh re-
spectively have one of said electro-magnet

‘armatures and a railway-switch operating
magnet in cireuit, for the purpose substan-

tially as described. H -
7. In an electric rallway system, a mailn

current conductor provided with switch-sec-

tions insalated from direct electrical connec-
tions therewith, conductors to supply current
to each of said sections, with the coils of two
or more electro-magnets in ¢ireuit; armatures

for said electro-magnets respectively adjusted
to be operated by a current of different in-
tensity from the others; two or more ratlway-
switch magnets; an independent line for each

railway-switch magnet; a circuit-closer for

each of said lines, which closer is operated by

an armature of one of said electro-magnets,

100

ios'

- IIC

115

120

and one or more of whieh circuit-closers are

adapted to open the circuits of one or more
of the others by the operation of closing 1ts
own, substantially as deseribed. - |

S, In an electric railway system, which has

sections of the main electrie conductor insu-
lated from direct connection therewith, a sup-
plemental conductortosupply earrent to each
of said insulated seetions through two or more

magnet eoils, with each of the armatures of

the said magnets, at each section, adaptedto

(25§

IQO
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be operated by a current of different inten- ] the said coils when the trolley is upon thein- 23

L

sity from that of the others; an independent

shunt cireunit from the contact post of a cir-

cuit-closer controlled by each of said arma- |

tures, and through one of a pair of railway-

switch oper atmﬂ* magnets; and an additional |

resistance upon Lhe carad apted to be switched
intocireuit with the insulated switch-sections,
whereby the current drawn through said mag-

net-coils may be varied when the trolley is.

upon an insulated section, for the purpose
substantially as described.

9. In combination with a pair of oppositely
pulling magnets of a railway-switch, an inde-
pendent circuit for each magnet, which con-

nectsit with a main electrie conductor through

a switch or circuit-closer operated by the ar-
mature of an electro-magnet, each of which

~armatures 1s differently adj’usted for each cir- |
cult, and their electro magnet coils areina |
conductor circuit; an insulated section of said |

mainconductorsupplied withcurrent through
sald electro-magnet coils and a rheostat upon
the car to vary the current drawn through

sulated section, for the purpose substantially
as described.

10. In anelectric railway system, a main cur-
rent conductor which has sections insulated
from direct electrical connection therewith,a 3o

~connecting loop between the main conduetor

and each of said sections with a plurality of
electro-magnets in circuit; differentially ad-
justed armatmes for sald magnets; two or |
more shunt lines from said connecting loops, 35

each having in cireuit a circuit-closer which

18 operated by one of said armatures, and a

magnet of a railway-switch, and a rheostat
upon the car adapted to be switched into an
electric cirenit, in parallel with the motor ¢cir- 4c
cuit, for the purpose of operating the railway
switch, substantially as described.

CHARLES A. STONE.

- EDWIN S. WEBSTER.

- Witnesses: _ -
R. L.. ROBERTS,
A. J. BURROW.
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