No. 720,273, ' : PATENTED FEB. 10, 1903.
‘ T. E. MURRAY & J. VAN VLECK.
ELECTRIC RAILWAY.

)  APPLICATION FILED NOV. 22, 1901, : ) .
N0 MODEL. ) . . 10 SHEETS—SHEET 1.

|

llwlm % I\

ﬂ?
A

v
7

XTI
IS

// ‘|

., 222757
(R, XN

'ﬂiqﬁz.

Oz
ns
7,
yz

b

77

| ﬂiq‘.l.
TRV 7%

’

A/
°r’ I,
i

Dé,

WITNESSES ; INVENTOR 5

Golwrin ffMTaed, , |
. Pt o toct -
6 r Aot S

s TTORNEY

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON. D. C.



No. 720,273. PATENTED FEB. 10, 1908.
T. E. MURRAY & J, VAN VLECK.
"ELECTRIC RAILWAY.
APPLICATION FILED KOV, 22, 190L.

N0 MODEL.. 10 SHEETS—SHEET 2.

% S
YT
S N
N
‘% .
, \H
R 3 I %R B
,p§ b | [ =
it i
| = R r‘
JE -
wmesses: %y N INVENTORS

Lolurin. /R8CERLL, o ' ”ﬁl"’““;’f'yﬁ”w

THE NCRRIS PETERS CO.. PHOTO-LITHO., WASHINGTON, D.



No. 720,273. , PATENTED FEB. 10, 1908.
' T, E. MURRAY & J. VAN VLECK.
ELECTRIC RAILWAY.

APPLICATION FILED NOV.23, 1901,
NO MODEL. ) : 10 SHEET8—SHEET 3.

—
- 4
E3
. .
B,HQZ; A REA
¢ &g LIRN 1\
SR
-% S
NE N
| 5 —
4 Bi g
O N
o ©
N
WITNESSES : - INVENTOR S

Lo, itk \ Homas € T

THE HORRIS PETERS CO. PHOTO-LITHO., WASHINGTON, D, 6.




No. 720,273. _ PATENTED FEB, 10, 1903.
T. E. MURRAY & J. VAN VLECK.

ELECTRIC RAILWAY,.
. APPLICATION FILED NOV, 22,1901, ‘
N0 MODEL, . ' 10 SHEETS—SHEET 4.

INNN

WITNESSES ; - ) o INVENTORS .
Cotuinn SO, ‘ R vy
8Y C

7o~ ATTORNEY

THE NORMIS PETERS €O.. PHOTO.LITHO., WASHINGTAN, D. C.



No. 720,273, : PATENTED FEB. 10, 1908,
' T. B. MURRAY & J. VAN VLECK.

ELECTRIC RAILWAY,

APPLICATION FILED NOV, 22, 1901.

NO MODEL. 10 SHEETS—BSHEET 5,
/)
/]
/]

 WITNESSES: INVENTORS .~
ﬂt.m A _ : FoTo. Vo Ubctkt

AT Ao A — RRC

~ATTORNEY

PHOTO-LATHO., WASHINGTON, D. €.



" No. 720,273. " . PATENTED FEB. 10, 1903.
T. E. MURRAY & J. VAN VLECK.

ELECTRIC RAILWAY.
APPLICATION FILED NOV, 22, 1001, .
KO MODEL, , 10 SHEETS—SHEET 6,

i
b
h—-_’_

——————7°
‘WITNESSES : ’ INVENTOR'S
Gotusins, LT, Kooy & liveis

. ; V-2 N7# A 7
Y e e » }5?“0)‘ S .
e St

ATTORNEY

“THE NORRIS PETERS CO,i PHOTO-LITHO., WASHINGTON, O. €.



No. 720,273. . PATENTED FPEB. 10, 1903,
. T. E. MURRAY & J. VAN VLECK.
ELECTRIC RAILWAY.
APPLICATION FILED NOV, 22, 1901, )

N0 MODEL. - 10 SHEETS—SHEET 7.

WITNESSES : R

S , INVENTOR s .
i 4 L Homas & ltur,
P Y

G P T,

“lecr. ATTORNEY

HE NORRIS PETERS CO., PHOTO-LITHO,, WASHINGTON, O, C.



No. 720,273. : PATENTED PEB. 10, 1903.
' ‘ 'T. E. MURRAY & J. VAN VLECK.
ELECTRIC RAILWAY.

~ APPLICATION FILED NOV. 22, 1901,
N0 MODEL. : ' 10 SEEETS—SHEET 8.

/, 717
2t
Vkdd
00
R

72,777 7
//’///ﬁ,/——OT

00/

NS

oz
M

o 7°
\‘
e

- Ll
LIPS
27,757, 7
III’/// /é
73 v -
L7, %77
ROV
v rrin)
({842

' §og

| _ﬂ;‘TJ‘l’

 wirwesses: . %WJ/NngENroﬁJ’
Goturion TL. DN v
/Cf//é"//;,/ o ‘ - - CI N
SR TTORNEY

" THE NORRIS PETERS CO.» PHOTO-LITHO., WASHINGTON, D. C.



No. 720,278. : S PATENTED FEB. 10, 1903.
T. E. MURRAY & J. VAN VLECK.

ELECTRIC RAILWAY,
APPLICATION FILED NOV, 22, 1901,

X0 MODEL. ' 4 10 SHEETS—SHEET §.
‘ % %
' N
\e}q :
/
]
4 N
/ -
&
N
WITNESSES : 3 N ‘ INVENTOR s
é'ﬁ’t-‘“‘;‘ m{ ‘ - ! ‘ G’ﬁﬁfn{p,/ & Mc\_ . ‘
ey S
h/f - - - Oy s N

ATTORNEY

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. €.



No. 720,273. oo PATENTED FEB 10, 1908.
T. E. MURRAY & J. VAN VLECK.
ELECTRIC RAILWAY,

APPLICATION FILED NOV, 22, 1901. .
NO MODEL. 10 SHEETS—SHEET 10.

1 B
P=1 s 1
' (
QT
l§q |
S
%
X
. A&
LSl
N NYE E«‘
N W N
| <
a S
< ! 'E‘p‘l Y 3
lv 1‘q | b
HI'_'E x[:E I—S R[]
[
WITNESSES ' ‘ . : INVENTORS

%&m it , R ® My

““~ATTORNEY



10

I5

‘20

25

30

35

40

45

50

UNITED STATES

Patent OFFICE.

THOMAS E. MURRAY AND JOHN VAN VLECK, OF NEW YORK, N. Y.
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{No model.}

To wll whom it may Y concern:
Be it known that we, THOMAS E. MURRAY,

and JOHN VAN VLECK of the city, county,
and State of New York, have invented a new
and useful Improvementin Electric Railways,
of which the following is a specification.

The object of our invention is to provide an
electric railway for the conveyance of parcels,
mail, and other matter in which the ears shall
be operated automatically.

Our invention consists in an electric rall-'

way baving a track and stations disposed at
intervals along the same and also cars elec-
trically propelled on said track.
struction and arrangement is such that, first,
a car starting from a principal depot or any
given station will automatically proceed to

and stop at any other given station; second,

prior to reaching the predetermined station
said car will automatically close a switch for
leadingitupon thestation-siding; third, prior
to reaching the predetermined station the
strength of the current actuating said car will
be auntomatically reduced; fourth, prior to
reaching the predetermined station an elee-
tric brake mechanism will be auntomatically

applied toretard the motion of the car; fifth,

the line conductors in proximity to the track
are disposed in block-sections, and by means
of suitable automatic mechanism the section
nexttoand im medlately succeeding that upon
which the car is advancing is xendel od dead,
so protecting the car from rear colhslons,

sixth, the car mechanism being adjusted for:

a predetermined or normal speed any excess
speed will result in the automatic operating
of mechanism toreduce said speed to normal;
seventh, in event of the auntomatic switch-
controlling mechanism not properly setting
the switeh the car is antomatically arrested
before the switch is reached and cannot pro-
ceed until the failure is corrected; eighth,
the track is double and stations are located
on loops extending from one track to the
other, butina d1tfexent plane—that is to say,
the loop may preferably rise over the tracks
or descend below them—the stations are lo-
cated on said loops; ninth, in case a car pass-
ing from a loop to main track comes in dan-
ger of rear collision with a car on said main

_track said first-named ecar is antomatieally

stopped; tenth, in case a car on main track

The con-

comes in danger of rear collision with a car
coming to main track from a loop said first-
named ear is automatically stopped; elev-
enth, a reversing-gear is provided on each
car, whereby from a distant point the motion
of said car may be reversed; twelfth, an in-
dicating mechanismis provided located atsta-
tious, whereby the speed of cars in proximity
to the station is indicated and also their po-
sition at one side or the other of said station;
thirteenth, a continuous sheet-steel hood may
be provided when the tracks areabove ground
to protect the track, cars, and conductors and
prevent derailment.

Ourinvention includes, broadly, the means
and instrumentalities whereby the foregoing
results are achieved, all as more particularly
hereinafter set forth and pointed out in the
claims.

In the accompanying drawings the various
parts and combinations, together with the
electrical mechanisms and connections, are
shown symbolically. In each figure repre-
senting electrical circuits and connections
live connections through which currents are
passing underthe deserlbed conditions are in-
dicated by thick lines.

In the accompanying drawings, Figure1 is
an electrical diagram, in which the car H is
also represented symbolically, illustrating
the arrangement of thie block-sections and as-
sociated mechanism. Fig. 2 is a side eleva-
tion of the car, track, and certain mechanism
of the car and protecting-hood. Fig. 3 is an
end view of the ecar and hood. Fig. 4isan
electrical diagram showing the general ar-
rangement of tracks, station-loops, indicat-
ing mechanism, and various lines adjacent to
a station. Fig. 5 is an eleetrical diagram
showing the relation and position of the va-
rious mechanisms and connections with the
car at rest on its track. Fig. 6 is an elec-
trical diagram showing the relation of parts
mechanism, and connections with thecar run-
ning at normal speed on the main trolley-line.
Fig. 7 is an electrical diagram showing the
car running at excessively high speed on the
main trolley-line and being automatically
checked by the centrifugal governor G. TFig.
8 is an electrical diagram showing the posi-
tion of parts and mechanism when the caris
reduced in speed and runs upon a station-
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loop. Tig. 9 is a plan view of the switch and
its associated controlling mechanism under
the conditions just stated. Kig.10is an elec-
trical diagram showing the car running on
the main trolley-line, the parts and electrical
mechanism being in the position when the
turnout-switch has failed to open fully and
the car is then being automatically brought
to rest. Fig. 11 is a plan view showing the
track connections and the cars under the con-
dition when there is danger of rear collision
of the ear running from the loop with the car
already upon the main track. Fig. 12 rep-
resents similar conditions when the car com-
ing from the loop is in danger of being run
into by the car on the main track. Fig. 13
is a plan view of the track, additional siding,
and the means for reversing the motion of
the car, whereby the car is caused to return
on said additional siding. Tig. 14 is a side
elevation showing diagrammatically the re-
versing-gear on the car and the line conduc-
tors with which it connects. Tig. 15 is a dia-
gram showing the main tracks and loop tracks
in side elevation, the loop tracks being in a
different plane from that of the main tracks
and rising above said main tracks. Fig. 16 is
a diagram showing the main tracks and loop
tracks in side elevation, the loop tracks being
in a different plane from that of the main
tracksand descending below said main tracks.
Fig. 17 is a plan view of the loop and main
tracks shown in either Fig. 15 or Fig. 16. Fig.
18 is a diagram showing the main tracks and
loops of Fig. 15 in end elevation, the view
being taken from the right-hand side of the
drawing. TFig. 19 is a diagram showing the
main tracks and loops of Fig. 16 in end ele-
vation, the view being taken from the right-
hand side of the drawing. Fig. 20 is a plan
view of the main tracks, showing a plarality
of loops disposed at intervals along said
tracks together with the ear indicated in dif-
ferent positions on said loops.  In Figs. 15
to 20, inclusive, all electrical connections are
omitted for the sake of clearness, the object
of these figures being merely to show the dis-
position of the main and loop tracks.

Similar letters and numbers of reference
indicate like parts.

The system includes—

First. A double track A A% a rail A7 of
which serves as the return-conductor and is
traversed by a return-trolley T7 on the car.

Second. A main feeder-line D, which ex-
tends alongside the track.

Third. A main trolley-line I/, from which
current is taken by a trolley T' on the car to
the motor. This line extends parallel to the
track and is divided into block-sections.

Fourth. A breaker-line LS, This lineisin
sections corresponding to those of I and ex-
tends parallel to the tracks. It is traversed
by a trolley 1% on the car. Its funetion is, in
connection with suitable devices to be de-
scribed, to render dead the block-section of

720,273

L', which immediately follows the block-see-
tion on which the car is traveling.

TFifth. A station-line L2 This is a short
section of line extending parallel to the tracks
and for a certain distance in advance of each
station. When encountered and traversed
by a trolley T? on the ear, its function is,
through suitable devices to be described, to
supply current to operate the motor and run
the ear to the station at a reduced rate of
speed.

Sixth. A switch-line I2. This is a short
section of line parallel to the tracks and dis-
posed in advance of each of the turmout-
switches which divert the car from the main
line to a station. When encountered and
traversed by a trolley T3 on the car, its fune-
tion is, in connection with station-line L? and
suitable devices to be described, to close the
switeh in advance of the car.

Seventh. A safety-lineL!. Thisis a short
section of line parallel to the tracks and dis-
posed in advance of eachswitch. Whenen-
countered and traversed by a trolley T* and
in connection with suitable devices to be de-
scribed, its function is to eut off current to
the car-motor and apply the brakes in case
the switch should fail to be properly opened
or closed.

EKighth. An indieator-line L%, This line
extends parallel with the tracks. It is trav-
ersed by a trolley T? on the car and, in cou-
nection with suitable devices to he deseribed,
its funetion is to operate indicating mechan-
ism at the stations to show whether a car is
ruanning or at rest and also the speed and
block loecation of the car.

It will thus be seen that there are in addi-
tion to the rails and main feeder-line six other
lines L', L2 1.5 14 15, and L% with each of
which a separate trolley T T* T® T* T% TS on
the car makes contact.

The car E may be of any suitable construe-
tion provided with the usunal tracks running
on the rails and with any suitable electric
motor mechanism, (represented symbolically
at K.) In addition and codperating with the
line system it carries four principal devices
with the necessary associated electric and
mechanical connections-—namely: first, an
automatic brake mechanism U; second, a
controller V, whereby the current actuating
the motor and the brake is controlled; third,
a centrifugal governor G, constructed and
operating to regulate the strength of the cur-
rent proceeding to the controller in accord-
ance with the speed of rotation of a car-truck;
fourth, a directing-arm I, carrying the trol-
ley T%, whereby contact is made with the sta-
tion-line T2

There is located at each station—

First. Aturnout-loop. Thisisa track-sec-
tion connecting by a switch from one track
preferably rising up and over the other track
and finally descending to join the last-named
track. The station is preferably situated on
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a straight portion of the loop, which is paral-
lel to and over the return-track.

Second. A station-line 12 located in a defi-
nite position peculiar to that station, and
hence in a different position at each station,

and requiring, therefore, that the directing-.

arm P, carrying the trolley T?, shall be set in
some predetermined position in order that
said trolley may make contact with said line
on reaching it. This is the selective device
whereby a ear having its directing-arm P set
in definite position will be automatically
switched off upon the loop only of that sta-
tion which has its line L* placed to receive
the arm P when thus set, or, to put it in an-
other way, it may be imagined that if arm P
is set-at a certain angle its trolley T? will meet

only line 12 of station 1, if set at a certain |

greater angle only line I? of station 2, and so
on, the station at which the car will be
switched off from the main line being there-
fore determined by the position given to the
directing-arm P. ’

Third. A switch mechanism and electric
controlling devices so constructed and ar-
ranged as that when car-trolley 1% makes con-
tact with the short switeh-line L3, located in
advance of said station, said switch will be
closed to permit the car to run upon the loop,
and when said trolley T® runs off said line L®
thensaid switch will beautomatically opened.

Fourth. A safety mechanism and electric
controlling devices so constructed and ar-
ranged that when the switeh is not properly
closed or opened then through the contact of
trolley T* with the short safety-line L& lo-
cated in advance of said station, suitable
mechanism is operated to cut off current from
the motor and apply the brakes.

Fifth. Branch lines from L% and L*and as-
sociated electric mechanism, whereby a car
coming from the station-loop to the main
track is prevented from running into a car
on said main track by being held at rest until
the last-named car has left the block on which
itisrunning; also,sothatacar running on the
main track will be prevented from overtak-
ing a car coming upon said main track from
said station-loop by being retarded or stopped

until said last-named car has left the main-

track block nupon which it enters.

Sixth. Anindicating mechanism X, located
at the station and associated with line L5 and
trolley T® on the car for giving the informa-
tion already noted in referring to said line
and trolley.

The mawn trolley-line and block system.—

This is illustrated by electrical diagram in
Fig. 1. Three block-sections a b ¢ of the
main line L' and o’ 0’ ¢’ of the breaker-line
L% are indicated. The car E is located on
block b and has a trolley T7 in contact with
the return-rail A7and trolleys T and T*, both
connected to said return-trolley and respec-
tively in contact with lines L' and LS. As
will be hereinafter explained, current from
I/ has to pass through- econtrolling and oper-

_stopping - point shall slow down.

3

ating mechanism on the car before reaching
T whereas L° is directly connected to trol-
leys T and T7 to veturn AY, so as to allow
current.to flow directly from T® to T. Each
block-section is connected af one end to the
main feeder-line D through a circuit-break-
ing lever O, which by the action of spring S,
attached to it, normally closes contact with
the feeder at N8 asshown atthe right of Fig.
1, so that current proceeds from said feeder
to section b of line L/, trolley T', return-trol-
ley T7, and return-rail A”. Each correspond-
ing parallel section of the breaker-line L is
also connected to the main feeder-line D
through the coil of a solenoid M™, and the
core of said solenoid is connected to lever O.
Consequently when circuit is made from
feeder D to breaker-line LS to trolley T¢ and
return-trolley T7 and.rail A7 the solenoid M*?,
as shown on the left of Fig. 1, attracts eir-
cuit-breaking lever O and opens contact N8,
so that circuit is broken from feeder D to
sectionrq of lineL’. Thus the current which
passes over a given block-section of L/, as b,
both actuates the motor and opens the switch,
which eonnects the feeder to the next follow-
ing block-section a, so that the car in moving
over the line is always succeeded by a dead
bloek-section, upon which, of course, no fol-
lowing car can pass.

Special block section.—It is often desirable
that a car in approaching a station or other
This we
effect by interposing a suitable resistance R,
Fig. 1, in- the branch leading from switch-
lever O to the block-section upon which it is
desired speed shall be diminished. Thus, as
shown on the right of Fig. 1, by reason of the
presence of the resistance R less current
would pass upon section b than upen section
o of line I'. We term a section provided
with such aresistance, forthe purposestated,
a ‘“‘special block-section.”

Thegeneral arrangement of car and hood.—
This is illustrated in Figs. 2 and 3. The
hood J is of sheet-steel of cross-section con-
formning to that of the car E. It extends

-throughout the entire road and has the rails
-and various lines I to L disposed within it.

As represented in Fig. 3, all of the lines, ex-
cepting the station-lines I? are laid oun the
road-bed between the rails; but this is not
essential, as they can of course be placed
wherever convenient. The station-line I2is
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a semicircle struek from the pivot-point of

- directing-arm P (on the car) as a center, so

that the trolley T% on said arm may make con-
tact with said line, no matter where around
the semicircle theline may be placed. Thus
in Fig. 8 the trolley I'* is shown in contact
with the line I?, placed at the summit of the
arch, so that the arm P is vertical. This
would be the position of the line 1° for one
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L%, in which case, if it were desired that the
car should be switched off at that station, the
arm P would besuitably inclined. At athird
station the position of line L? might be as
shown at L%, and then the arm P would be
still further inclined. In order to adjustthe
arm P to meet the line L2 of any desired sta-
tion, we provide the semicircular guide-bar
P? on the car, on which are openings P3 cor-
responding in position to all of the station-
lines and suitably marked. The arm P may
be adjusted over any opening P®and there
held by a pin entering said opening, as shown
in Fig. 2, or any other suitable means may
be employed for holding said arm in position.
The arm is electrically connected with the
mechanism which the lines L? are intended
to control, as will be hereinafter more fully
explained. Before the car is started, there-
fore, the arm P is adjusted upon opening P3,
which corresponds in position to that of the
line I? of the station at which it is desired the
car shall be automatically switched upon the
loop-line there located. Afterward the trolley
T2 cannot make contact with any station-line
1.7 except the one for which the adjusted po-
sition of arm P adapts it, and when it -does

_make such contact then the car is switched off

at the predetermined station. As shown in
Fig. 2, the motor KX is arranged to actuate the
car-wheels at one end of the vehicle, and at the
other end one wheel carries on its inner side
the centrifugal governor G. The automatic
brake U and its mechanism are supported
from the car-frame in any suitable manner,
and so also is the controller V. Theseries of
contact-rings 1 2 3 4 are disposed on the car-
axle and suitably insulated and electrically
connected, as hereinafter explained. The ar-

row in Fig. 2 indicates the direction of move-

ment of the ecar. The trolley T is joarnaled
in the upper side of the doubled bar D’, which
bar is secured to the under side of the car-
body. In passingoverswitches the lowerside
of the bar D’ meets the rails and so lifts the
trolley T’ elear of the juuction and prevents
injury to it.

The general arrangement of turnout loop
and lines at a staiton.—This is shown dia-
grammatically and in plan in Fig. 4. The
main feeder-line D is represented between
the tracks; but it may be in any convenient
position. Of the variouscircuit-breakers rep-
resented in Fig. 4 those having the solenoid
M** and contact N® and spring S have already
been deseribed in connection with Fig. 1.
Three others remain, of generally similar con-
struction. That having the solenoid M and
associated parts operates the track-switch
whereby the caris shunted to the station-loop;
that having the solenoid M and associated
parts controls the devices for preventing a
car coming from the loop from running into
a car on the main track, and that having the
solenoid M and associated parts controls the
devices for preventing a caron the main track
from overtaking a ear entering the main track

720,273

from the branchtrack. Twoindieating mech-
anisms X X*® are shown, one for each track,
and these, as already stated, show the speed
of the car and the side of the station on which
the car is running. The car is supposed to

travel on the tracks in the direction of the

arrows in Fig. 4. For convenience, hereinaf-
ter the track from which the car passes upon
theloopistermed the ‘‘ uptrack ” and the other
track the ‘‘downtrack.” The block-section
of L' on the uptrack immediately preceding
the switch leading to the loop contains resist-
ance R, and hence is a special block-section.

T he brake, governor, and controlling mech-
antsm of the car.—These parts can best be de-
seribed with reference to Fig. 5, which shows
all diagrammatically. The ear is here at rest.
The wheels and retarn-trolley A7are of course
on the rails, but none of the trolleys meet any
of the various lines. The brake-shoe U is
mounted on an arm U? pivoted at U%. The
upper end of arm U?is connected to the core
of the antagonistic solenoid-coils M® and M/,
and said core is connected to one end of a
spring §'. Spring 8’ normally tends to hold
the brake-shoe against the wheel-rim. So-
lenoid M’ when energized, acting agaiust the
spring, withdraws said shoe. Solenoid M?
when energized reinforces the pull of the
spring. The governor consists of an arm G,
having at one end a weight G’ and pivoted at
its other end G? to the inside face of one of
the car-trucks. The arm is connected to a
spring S3°, which normally holds its weighted
end near the wheel center. When the wheel
revolves, the centrifugal force tends to throw
the weight G' outwardly or toward the wheel-
rim against the action of thespring. On the
wheel-face are four contact-plates C’' C3 C* C?,
with which the governor-arm may make elec-
trical contact, as hereinafter deseribed. The
free end of the governor-arm also sweeps over
a series of contact-points Q° to Q'?, between
which are resistances R*to R!'. Electrically
connected with the governor-arm contact
plates and points are the insulated rings 1 2
3 4 of the car-axle. Against these rings bear
brushes B’ to B* The controller V has a piv-
oted arm W, a curved portion of which en-
ters and forms the core of a curved solenoid
MY Whensaidsolenoid is energized, it draws
in its core and so causes another arm ¥, con-
nected to arm W, but insulated therefrom, to
sweep over a contact- plate C*% A volute
spring V%, connected at one end to arm F and
at the other end to a fixed point, maintains
the end of arm F at one extremity of con-
tact-plate C* and also upon the first of a se-
ries of contact-points Q' to Q3, between which
contact-points are interposed resistances R’
to Rt Three cireuit-breakers are provided,
of the same general construction as those hav-
ing the solenoid M!. These solenoids are
marked M3, M?% and MS and their object and
operation will appear as the operation of the
whole is developed.

The operation of the apparatus.—~In order
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to avoid complication and to render the de-
scription clear, we now proceed to assume
certain conditions of speed, &c., and to de-
seribe the operation of the various mechan-
isms in these circumstances,

L. The car is running at normal full speed
on mainline’. Thisconditionisillustrated
diagrammatically in Fig. 6, in which for the
sake of clearness the parts of the system not
directly affected and acting are omitted. The
relation of the weight G’ on governor-arm
G-and the spring 8%, acting on said arm, is to
be such that when a predetermined or normal
speed of the car is attained said arm shall
be thrown outwardly by the centrifugal force
due to the rotation of its supporting-wheel
and the end of said arm shall make contact
with the contact-point Q% soceutting out of cir-
cuit the resistances R% R, and R®. The *‘full-
speed” current now passes from main line L’
to trolley 1", to brush B’, and ring 1, to and
along a conductor on the governor-arm G, but
insulated therefrom, to contact-plate C', to
ring 2, brush B? to controller contact-plate
C% where the circuit divides. As indicated
by the short arrows, part of the current then
proceeds by controller-finger F to contact-
point Q'; and so to the motor K and trolley
T% to the return-rail A%;and part through the
resistances R', R? and RS and solenoid M’ to
said return-trolley T7. The solenoid M’ then
overpowers spring 8’ and moves the brake-
shoe U away from the car-wheel.

I1. The carattains an excessive speed ora
speed greatly above that predetermined and
norimal. This eondition is illustrated in Fig.
7, parts not affected being omitted, as be-
fore. By the increased. action of the cen-

trifugal forece due to the rotation of the car-.

wheel the governor-arm G is caused to move
outwardly until it makes contact with the
limiting econtact-point Q* and with contact-
plate C* Current now passes from line L’
and trolley T’ to brush B/, ring 1, to and along
a conduetor on governor-arm G, but insulated
therefrom, to contact-plate C4 to ring 4, brush
BY, resistance R, and solenoid M? to return-
trolley T7? and return-rail A7, Solenoid M3
being thus energized draws in its core, thus
moving its associated pivoted circuit-closing
lever O®to closecontact at N'. Current may
now pass from ring 1 to governor countact-
plate C3, governor-arm G, eontact-point Q?,
ring 3, brash B3, controller-solenoid M, and
closed contact N' to return. Solenoid MY,
acting on controller-finger F, moves that fin-
ger from contact-point Q' to contact-point QF,
as shown. Q' is connected to one terminal
of the motor K, the other terminal of said

motor being connected to the return-trolley
T? Therefore this movement of finger F

brings all of the controlling-resistances R' R?
R?® R* into the motor-circuit. It will also be
observed that while oneterminal of the brake-
solenoid M’ is connected to return the other
terminal is connected to controller contact-
point Q3. Therefore the controller - resist-

i

-oid.

‘through the solenoid M? to return.

! ceeds to the contaet N3,

5

ances R’ R?and the additional resistance RI?
are also brought into the circuit of that solen-
The intervention of these resistances
into the circuits of both the motor and the
solenoid M' reduces the current in both eir-
cuits, while in addition full current is estab-
lished from controller contact-point QF
The
strentrth of solenoid M’ being thus decreased
the spring 8’ and the opposing solenoid M?
conjointly act to bring the brake-shoe U
against the wheel.

Let it now be assumed that, III, the car
attains a speed above normal, but not so great
as last considered. Still referring to Fig. 7,
the governor-arm G will move outward to a
less extent and close contaet with either con-
tact-point Q¥ or Q. In such case either or
both of the resistances interposed between
said contact-plates would be brought into the
circuit of controller-solenoid M4, and the con-
troller-finger
tact-point Q' to a less extent than before,
thus putting in a part of the controller-resist-

-ances R’ R% &e., and so cutting off carrent

to the motor until the speed fell to the nor-
mal rate, when the governor-arm G would
once more return to Q°.

Having now explained the conditions when
the car is at rest and running over the road,
we come to those under which the car is
shunted off to a predetermined station. We
now assume, IV, the car is running at nor-
mal speed and approaches its destined sta-
tion. The turnout-switeh is to be antomat-
ically closed and the speed of the car re-
duced, so that it may safely pass over the sta-
tion-loop. This is illustrated in Fig. 8 and
also in Fig. 9, which shows the switch-con-
troiling mechanism in plan. The trolleys T?
and T? on the car now make contact, respec-
tively, with the station-line L* and switch-line
13 Asshown in Fig. 9, L? takes current di-
rectly from the main feeder-line: D. 12 is
open at one end and connected at the other
through the switch-solenoid M to the re-
turn-rail A”.  From trolley T? current passes
along a conductor on arm P to solenoid M%
Asthe main feeder-line D is directly connect-
ed to station-line L2, it follows that when
trolley T? on*arm P meets that line L? then
current proceeds to solenoid M5 and thence

-to solenoid M3, and so to return trolley T7

and rail A", - Solenoid M® controls through its
moving core two circuit-breaking levers O* O3,
both of which are connected to the spring S8,
which normally tends to keep open their con-
tact-places N?and N3, Solenoid M3, asalready
explained, controls contact N'. Now when
trolley T? meets station-line I? current flows
through solenoids M3 and M3, contact N? be-
ingthusclosed. The current proceeds there-

Ifrom to the junction - point H, where it

branches. Followingone branch it then pro-
and so to trolley T3,
and thus gets on the switeh-line I3, which

leads it through the switch-actuating solenoid
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MM Fig. 9, and so to return. The core of
solenoid M™" is directly connected to the mov-
able switch-rail A® and also to a spring 8%,
which normally acts to keep the switech open;
but when the solenoid M! is energized, as
above described, then it acts to move the
switch-rail A® against the pull of the spring
Stand so to close the switeh; and, furthar-
more, as the trolleys T? and T? both meet
their lines L? and I? considerably in advance
of the switeh the latter becomes of course set
before the car reaches it. Returning nowto
junetion-point H, following the other hranch
of the circuit, and remembering that with the
car running at normal speed the governor-
arm would be on contact-point Q° as indi-
cated by the dotted line on Tig. 8, eircuit
passes to brush B', ring 1, resistance R?, con-
tact QP (contacts Q¥®, Q, and Q®are omitted
in this figure,) and thence by governor-arm
G to eontact-plate C5, toring 3, brush B3, con-
troller-solenoid M¥, contact N’, and so to re-
turn. Solenoid M* now being energized
would move the controller-finger K momen-
tarily over to contact-point Q% (see also Fig.
10,) and the effect of this, which has already
been deseribed in detail in the preceding
paragraph IT,(the car attains excessive speed,
&e.,) is that the motor-current is reduced and
brake applied.

We now proceed to describe how, V, the
car is brought to reduced speed and runs
upon the station-loop. As the speed has
fallen the governor - arm G has gradually
swung inward toits ‘“‘slow-running” position,
in which it is shown in Fig. 8—thatis, in con-
tact with contact-point Q*——cutting in the re-
sistances RS, R7, and R’ and so gradually re-
ducing the current in the controller-solenoid
M*  The finger F is then slowly carried back
by its volute spring from Q? over the resist-
ances R'RPR?*R’ to Q3 reducing the strength
of the braking-solenoid M? and increasing
‘that of the brake-release solenoid M’ and the
flow of current through the motor. When
the car attains its predetermined slow-run-
ning speed, the controller-finger If is iu con-
tact with contact-point Q? the resistance R’
being so adjusted as to send a current of such
strength from R? to motor as to produce the
slow speed of the car. This current passing
through solenoid M’ algo holds off the brake.
The car traveling at this slow speed clears
the switch and then trolley T® runs off the
end of switch-line 1.5, (See Fig. 4.) Solen-
oid M" then becoming dead its spring 8¢
opens the switech. The car then runs into
the station on the current from station-line
I? at slow speed, and since L? stops a little
before the car reaches the station (see Fig.
4) as the car leaves it all eurrent will cease
to flow to motor and brake solenoids, so that
the brake-spring S’ will apply the brake and
bring the car torest, asshownin Iig. 5. The
car having been unloaded may be refilled and
directed to any station on the line or the main
depot by adjusting the arm P to suitable po-
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sition. The attendant starts it on its jour-
ney by pushing it by hand until it reaches
the inclined portion of the loop, down which
it passes by gravity until it reaches the track,
along which it travels, as already deseribed.
It has of course been assumed in the forego-
ing that the track-switch whereby the car has
been shunted to the station-loop has worked
properly.

We now assume, VI, the switch has failed
properly to close, or the ear having passed
upon the loop has failed properly to open.
These contingencies are guarded against in
the following manner: Referring to Fig. 9,
secured to the movable core of solenoid M"
is a finger I'%, which as said core moves in
and out of the solenoid passes over and makes
contact with a fixed contact-plate C%. The
width of this plate is such that the finger I
runs off of it at one side or the other only
when the switch is fully closed or fully open.
The finger F? is connected by a flexible con-
nection with the main feeder-line D, so that
when said finger is in eontact with the plate
Ct current may pass from said feeder to the
finger end and so to the plate, and thence to
the safety-line I.* connected to said plate.
From line L* current proceeds to trolley T4,
and thence to a solenoid M® on the car. As
shown in Fig. 10, the core of this solenoid has
a retracting-spring S%and actuates a pivoted
circuit-closing lever O° to make and break
contact at N4, and also another circuit-closing
lever O% which on one side makes or breaks
a double contact at N and on the other side
asingle contact. The arrangement of levers
0% and Ofissuch that when solenoid M®isener-
gized the double contact at N7 and the contact
at N* are closed simultaneously. The cur-
rent now proceeds as follows: After passing
through solenoid Mfit goes toreturn. When
contact N'is closed, it bifurcates, part flowing
throngh resistance R'® tosolenoid M3 toreturn,

‘thus closing contact at N', and part passing

through a shunt between solenoid M%and a re-
sistance R to the double contact N% both to
controller-solenoid M* and contact-plate C%
Solenoid M* then carries finger If over to con-
tact Q7 cutting resistances into the motor-cir-
cuit and that of brake-release solenoid M' and
out of the circuit of brake-solenoid M? Cur-
rentis thus cut off from the motor and brake-
release solenoid M', and the brake is heavily
applied by solenoid M? which is energized by
the current flowing through contact N5 plate
C?, controller-finger I, contact-point Q7 re-
sistance R'?, and solenoid M?to return. The
car therefore stops almost immediately. As
soon as the switeh is properly opened or ¢losed
the contact-finger F® runs off of contact-plate
CPon one side or the other, thus breaking cir-
cuit from the main feeder to trolley T So-
lenoids M® and M3 then permit their associ-
ated springs to open the contacts N* and N°,
whereupon the controller-solenoid M* allows
finger I to return to the position it oceupied
immediately prior to the stoppage of the ear,
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the brake is released, trolley connection to
motor is restored, and the car resumes its
travel. If the car continues its journey on
the main line, as shown in Fig. 6, contact at
N’ will be opened; butif after passing on the
loop the switch closes imperfectly behind it
still the trolley T? will continue in contact
with station L%, and therefore the car in the
loop will be permitted to continue its travel
to the station, although a following earon the
main line will be stopped. ‘

We now assume, VII, the car being ready
to start on its return journey, another car
ranning on the track upon which it is about
to enter gets in the way. Referring now
to Fig. 11, in which E represents the car on
the loop, moving as indicated by the arrow
adjoining it, and E' represents another car
on the main track, also moving as the ar-

> row next to it indicates, obviously there is

danger of E runningintoE'. This, however,
is prevented by delaying car E, while allow-
ing carE'togoon. TIthasalreadybeen shown
in paragraph VI how a current proceeding
from line L to trolley T* stops the car. In
the station-loop is provided a short section of
line L, which is connected to main feeder D
through a contact N?, governed hy finger F3,
which is controlled by solenoid M. One ter-
minal of M is connected to the feeder D and
the other to the breaker-line L. Normally,
the solenoid M* not being energized, contact
N*¢is broken by the retracting-spring 8% If,
however, a car E’ takes position on the line-
block in front of ear E, then circuit is estab-
lished from feeder D through solenoid M to
breaker-line L® and through the car connec-
tions to return-trolley T and return-line A%
Solenoid M!® then closes contact N current
passes from feeder D to trolley T* of car E,
and car E stops until car K clears the block.

VIII. The car being ready to start on its
return journey, another car running on the
track upon which it is aboutto enterisliable
toovertakeit, Fig. 12. Here E is the car com-
ing upon the track tfrom the loop and E* ig
the overtaking car. TItis necessary to delay
E? and allow Etogo on. The trolley 1" of E?
is running on the main line I/, current pass-
ing to it from main feeder D by contact N8,
as already described. In thecircuit from N°®
to main line L"is interposed a circuit-closing
finger K, normally caused by its retracting-
spring §7 to close the contact N Said fin-
ger is controlled. by solenoid M, one ter-
minal of which isconnected to main feeder D
and the other to a short line L% in the sta-
tion-loop. Assuming now that the car E? is
runningon its track, contact N*® being closed,
the arrival of car E upon the short line L%
closes cirenit from I.°* through car-trolley
T¢ to trolley T? and return-rail A”. Solen-
oid M being energized opens contact N,
breaking circuit from feeder ‘D to trolley T"
of car E2, and aceordingly car E® stops while
car B proceeds.

‘We now assume, 1X, a car having started

from the main or central station, for exam-
ple, it is desired to bring it back. This is
illnstrated in Figs. 13 and 14. In Fig. 13, Z
represents the main station, at which on the
dowu side of the loop is arranged a return
siding, (indicated by dotted lines A%) Be-
tween the tracks of this siding is provided
a reversing-line L5 connected to a circuit-
closer O%, which is normally retracted by a
spring S8, s0 as to break circuit from main
feeder D to line LS, but which establishes cir-
cuit when manually clogsed. The reversing
device on the car is represented in Fig. 14.
Solenoid M!® being supported on the car in
any suitable wav controls the ordinary re-
versing-switeh O%, which switch is placed in
the motor-circuit between trolley T’ and re-
turn-trolley T7. When trolley T on the car
runs upon reversing-line L5, then current is
established through the solenoid M® to re-
turn-trolley T7, and the direction of current
in the motor may be reversed by closing cir-
cuit-breaker Q7. The car is supposed to pro-
ceed from Z on‘the station-loop in the direc-
tion of the arrows f. When it gets on the
main line, the operator at Z closes cireuit

from feeder D to reversing-line L%, the mo-

tion of the car is reversed, and it returns to
the station on the siding AS in the direction
of arrow g. The loop at Z'is intended to
show that cars can be transferred from up to
down track by ordinary sidings and loops ar-
ranged as indicated, the crossover part of the
loops being above the main tracks. The re-
versing-line L8 is here shown aslocated only in
a return shunt; but of courseit can be laid
along the entire road or any secticn of it and
operated by manual control, as already de-
serived.

X. The running-indicators X X% —The ob-
ject of these devices is to show variations in
speed of car and also the side of the station
on which a ear is running, One indicator is
provided for each track. The indicators re-
ceive current of variablestrength correspond-
ing tospeed of ear from the indicator-line L®.

Referring to Fig. 6, when the car increases
in speed the governor-arm G moves outward
centrifugally, cutting out resistances and
finally allowing a full-speed current to flow
from trolley T' to ring 1, resistance R, ring
3, brush B® to trolley T5, and so to the sig-
naling-line I5. Thestrength of currentreach-
ing line L° will therefore obviously depend
upon the speed of the car and will vary ac-
cordingly.

Referring now to. Fig. 5, the indicator X,
located at a station, is interposed in signal-
ing-line L%, between the parts of which it is
conuected by wire 7° to the return-rail A’
It has a pivoted index I, weighted at its end
I? and provided at its opposite end with a
curved plate I3, which plate when the index
swings on its pivot moves in induetive prox-
imity to the eorrespondingly-curved face of
the fixed core of electromagnet M, which
core carries two coils. The index I is me-
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chanically connected to the movable cores of
opposing solenoids M? and M. Oneterminal
of solenoid M” is connected to a pivoted arm
which is retracted by spring 8" to normally
hold open the contact N° and said arm is con-
nected to the core of solenoid M?. The other
terminal of solenoid M* is connected through
resistance R to a contact-plate C%. The ter-
minals of the opposing solenoid M'¢ are simi-
larly arranged, one being connected to a
spring-retracted arm controlled by solenoid
M®*®and governing a contact N®and the other
through resistance R to contact-plate C
The fixed contacts at Néand N are electrie-
ally connected by wire /» to the main feeder
D. The indicator is placed vertically and
has a pendulum Y, which in swinging to one
side or the other establishes contact with
plate C®or C5. The pendulum-arm is secured
to both movable cores of the opposing solen-
oids M® and MY and is connected by wire I?
tothe return-rail A, The remaining circuits
in the indicator are as follows: On one side
of the apparatus from solenoid M7 to solenoid
M?® the cireuit here branches. One branch
proceeds through solenoid M®to wire 5. The

other branch proceeds through one coil of so-

lenoid M™ to wire 7%; on the other side of
the apparatus in similar manner from so-
lenoid M' to solenoid M¥. The circuit here
branches. Oune brauch proceeds through so-
lenoid MY to wire 8. The other branch pro-
ceeds through the other coil of solenoid M
to wire 2. When the caris at rest, as shown
in Fig. 5, the trolley T° being off of line L5,
no current passestothe indieator. The parts
of the apparatus then assume the positions
represented in said figure—that is to say, the
index-arm I is caused by its weighted end I*
to fall into the position shown at the extreme
right of its path, thus showing that the car is
on the right-hand side of the station. The
pendulum Y hangs perpendicularly, not in
contact with either plate C¥ or C°

Referring now to Fig. 6, we here show the
mechanism on the right-hand side of the in-
dicator, which comes into operation when the
car is running on the right-hand side of the
station. The corresponding mechanism on
the left-hand side of the indicator is omitted
for the sake of clearness. Current proceeds
from car-trolley T® to line 15, to solenoid M7,
which closes contact NS, thus allowing the
current from main feeder D to proceed by
wire 2 through contact N° to solenoid M°. A
part of this current energizes solenoid MS,
which carries pendulum Y into contact with
plate C8, thus completing circuit from solen-
oid MY to wire 7* and return. The index-
arm I is now acted on by both solenoids M¥
and M’ the first tending to bring it vertical,
the second to deflect it to the right. Asare-
sult it assumes an inclined position, as indi-
cated, when full current is actuating the car,
and hence when the car is at normal full
speed. If, however, the speed should fall off,
then the strength of solenoid MY would be
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correspondingly weakened and the solenoid
M? would pull the index-arm still farther to
the right. Hence the side toward which the
index-arm is deflected shows on what side of
the station the car isrunning, and theangle of
deflection shows the speed of the ear. If the
car instead of being on the right-hand side of
the station were on the left-hand side, then
the deviees on the left-hand side of the indi-
cator would operate in like manner and the
index-arm I would swing more or less to the
left instead of to the right.

In Fig. 4 the indicator X belongs to the up-
track and X? to the down-track. Indicator
X is connected to the up-track signaling-line
L3 by the wires d d, to return-rail A" by wire
n%, and to main feeder D by wire . Indi-
cator X? is connected to down-track signal-
ing-line L® by the wires d' d', to return by
wire %% and to the main feeder by branch It

XI1. Arrangement of tracks and loops.—
This is illustrated in Figs. 15 to 20, inclusive,
in which, as before, A A?are the main tracks.
The loops A% A, Al A% and A are dis-
posed at intervals along the main tracks and
extend from one main track to the other.
The car E, Fig. 20, is shown on main track A
just about to pass upon the loop A’ and in
various successive positions upon the re-
maining loops AY to A’ until at A® it has
passed upon the return-track A% The stop-
ping mechanism for the car when upon the
loop, which has already been fully described,
may be arranged to arrest the motion of the
car at any convenient place on said loop
where a station may be located. Thus such
a position may be that of the car E on the
loop A, Fig. 20. 'The loops A% AW, &e., be-
ing in a different plane from that of the main
tracks, may rise above said main tracks, as
represented in Figs. 15 and 18, or descend be-
low the main tracks, as represented in IFigs.
16 and 19. 1In the case of Fig. 15 the car will
first asecend the incline of the loop and then
pass upon a straight portion thereof. (Rep-
resented at A, Fig.15.) Upon being started
upon it return journey it will descend the
incline A%, and so pass npon the return-track
A2 Where the loop descends below the level
of the main track, the car will first descend
aninclined portion of said loop and then pass
upon a level portion, as indicated at A, then
ascend the inelined portion A' to pass upon
the retarn-track A* In Figs. 15, 16, 17, 18,
and 19 the car on the level portion A or A
of the loop is represented at E* and cars run-
ning on the return-track A® are represented
at E3 and E4,

We claim—

1. In an electric railway, a track, a plural-
ity of sidings, a ear adapted to travel on said
track and sidings, a switch between said track
and each of said sidings, an electromagnetic
device associated with said switch for oper-
ating the same, a fixed circuit-terminal in
proximity toeachswitch,and a pivoted cirenit-
closing arm carried by said car; the said cir-
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cuit-terminals being disposed in different po-
sitions on an are struck from the pivot center
of said arm, and the said arm being adjustable
to make contact with any one of said termi-
nals and thereby to cstablish eircuit from said
terminal to the electromagnetie device oper-
ating the switch at thesiding in proximity to
said terminal. =

2. In an electric railway, a track, a plural-
ity of fixed ecircuit-terminals in proximity
thereto, a car adapted to travel on said track
and a circuit-closer on said car adjustable to
make contact with and so closecircuit through
any one of said terminals to electrically-oper-
ated mechanism on said car.

3. In an electric railway, a track, a plural-
ity of line conductors communicating with a
source of current, disposed along said track
in proximity thereto, a car adapted to travel
on said track and a circuit-closer on said ear
adjustable to make contact with and so close
circuit through any one of said conductors to
electrically-operated medhanism on said car.

4. In an electrie railway, a track, a plaral-
ity of fixed circuit- terminals in proximity
thereto, a car, a motor actuating said car, a
device for regulating the strength of current
actuating said motor, a cirenit-closer on said
car adjustable to close circuit throngh any
one of said terminals and said regulating de-
vice and thereby automatically to modify the
speed of said car.

5. In an electric railway, two main tracks,
a loop-track extending from one main track
to the other and in a different plane from said
tracks, a car adapted to travel on said tracks
and means for diverting said car from one of
said main tracks to said loop-track.

6. In an electric railway, two main tracks,
a Joop-track extending from one main track
to the other in an upwardly and downwardly
directed curve, and means for diverting said
car from one of said main tracks to said loop-
track.

7. In an electric railway, two main tracks,
a loop-track extending from one main track
to the other and in a different plane from
said tracks, a car adapted to travel on said
tracks, means for automatically diverting
said ecar from one of said main tracks to said
loop-track, and means for automatically stop-
ping said car on said loop.

8. In an electric railway, a main track, a
branch track, a car adapted to travel on said
tracks, and means for automatically reducing
the speed of said car prior to its passage from
said main track to said .branch track, and
vice versa. .

9. In an electric railway, a track, a siding,
a car adapted to travel on said track and sid-
ing, a switch between said track and siding,
an electromagnetic device for actuating said

switeh, electrically-actuated brake mechan-

ism on said car, a fixed line conductor in
proximity to said switch and communicating
with a source of current-supply and a circuit-
closing deviee on said car constructed and
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arranged to establish cireuit from said line
conductor to said brake-actuating mechan-
ism and ‘said swifch-actuating mechanism
whereby said mechanisms are operated.

10. In an electric railway, a track, a siding,
a car adapted to travel on said track and sid-
ing, a switch between said track and siding,
an electromagnetic device for actuating said
switeh, a fixed line econductor in proximity to
said switch and communiecating with a source
of ecurrent-supply, and, on said car, a driving-
motor, means for regulating the strength of
current passing thereto, a brake-actuating
mechanism and a eircuit-closing device being
constructed and arranged to establish cireuit
from said line conductor to said brake-actu-
ating mechanism, and a motor-current regu-
lator, whereby said brake mechanism is op-
erated and said motor-current regulated.

11. In an electric railway, a track, a siding,
a car adapted to travel on said track and sid-
ing, a switch between said track and siding,
and, on said car, means for electrically con-
trolling said switch and means for arresting
the movement of said ear upon the failure of
said controlling means to close said switch.

12. In an electric railway, a track, a siding,
a car adapted to travel on said track and sid-
ing, a switch between said track and siding,
means for holding said switch normally in
open position, and, on said car, means for
electrically controlling said switch to close
the same and means for arresting said ecar
when saild switeh is neither fully open nor
fully closed.

18. In an electric railway, two main tracks,
aloop-track connecting said main tracks, cars
adapted to travel on said tracks, means for
antomatically diverting a car from one of said
main tracks tosaid loop-track and means for
preventing collision of said car upon its pas-
sage from said loop to the other main track,
with cars on said last-named track.

14. In an electricrailway, two main tracks,
a loop-track connecting said main tracks, ecars
adapted to travel on said tracks, means for
automatically diverting a car from one of said
main tracks to said loop-track, and means
controlled by said car for arresting the mo-
tion of a car on the other main track, and
thereby preventing collision between said
loop-car and said main-track car, upon the
passage of said loop-car from said loop tosaid
main track. ,

15. Inan electric railway, two main tracks,
a loop-track connecting said main tracks, ears
adapted to travel on said tracks, means for
automatically divertinga car from one of said
inain tracks to said loop-track and means
controlled by a car on the other main track
for arresting the motion of said loop-car and
thereby preventing collision beftween said
loop-car and said main-track car, upon the
passage of said loop-car from said loop to said
main track.

16. In anelectric railway, two main tracks,
a plurality of loop-tracks curved in the same
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direction and connecting said main tracks, a
car, and means for automatically diverting
said car from one of said main tracks to any
predetermined loop-track.

17. In an electric railway, two main tracks,
a plarality of loop-tracks connecting said
main tracks, a station on each loop-track, a
car, means for automatically diverting said
car from one of said main tracks to any pre-
determined loop-track, and means for auto-
matically stopping said car at the station on
sald predetermined loop.

18. In anelectric railway, a car, two main
tracks, a loop-track connecting said main
tracks and extending upwardly from and
over said main tracks, and means for auto-
matically diverting said car from one of said
main tracks to said loop.

19. Atelpheragesystem, comprisinga main
track, side tracks; switches for controlling
connection between said main track and said
side tracks, movable cars provided with
means for operating a predetermined track-
switch withoutaffecting other track-switches,

720,273

and also provided with electric brakes, and
means forautomatically applying said brakes
for overcoming the inertia of said cars.

20. In an eleetric railway, a car, two main
tracks a loop-track connecting said main
tracks having a level portion located in a dif-
ferent plane from that of the main tracks,
means” for automatieally diverting said ecar
from one of said main tracks to said loop-
track and means for automatically arresting
said car upon said level portion of said loop,

21. In an electric railway, two main tracks,
a loop-track connecting said main tracks, a
car adapted to travel on said tracks, means
for automatically diverting said ear from one
of said main tracks to said loop-traeck, and
means for electrically impelling said car over
a predetermined length of said loop-track.

THOMAS E. MURRAY.
JOHN VAN VLECK.

Witnesses: .
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