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| 'CHARLES H MACLOSKIE OI‘ SCHENE“T‘ADY AND IIENRY M. BRINCKERHOFF

ectady and HENRY M. BRINCKERHOFF, re- |
siding at Matteawan, county of Dutcheee end-
'Stete of New York, ha.ve mvented certain new

IO

s

rallway tracks embodying our invention.
Figs. 15 and 16 show the rell melmes in de-.
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- the contact device by means of which vehi-
‘cles upon the railway are maintained in con-
- stant electrical connection with the conduct-

40
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a diagram showmg the prlncxple of our in-

“the third rail system.”

tracks.

- UNITED ST’ATES ;PATEN T QFFICE.

- OF MATTEAW AN, ASSIGNORS TO THE GENERAL ELECTRIC COMPANY, OF

SOHENECTADY NEW YORK

ELECTRIC RAILWAY

SPE(.,IFICATION fermmg- pa.rt of Letters Patent. No. 531 441, de.ted December 25 1 894
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To all whom it may concern:

Be it known that we, CHARLES H. 'MACLOS-
KIE, residing at Schenectady, county of Schen-

and useful Improvements in Electric Rail-

ways, of which the following is a specification.

In the accompanying dra,wmcrs Figure 1 is

Ventlon Iig. 2:is a side elevation of a rail-
way car, w1th contact devices in position.
Kig.3 is an end elevation of the samae.

6 and 8 are plan views of the trucks and con-
tact devices, the car body being removed.
Figs. 7 and 9 to 14 are dlagrams illustrating

tell

Our invention relates to an electrlc rallwav
in which the current is supplied to electri-
cally propelled vehicles on a railway by a line
conductor parallel with the track. It has
heretofore been customary to place the con-
ducting rail either above the track, as in the

ordmary overhead system; or beneath the

track, as in the conduit system or lasily, on
su bstantmlly the same level as the track rails,
which is the system ﬂ*enerally deswne,ted as

Our invention relates to the la,st named SyS-
tem, and tothat form of such system in which

‘the third rail 18 placed outside of the track

rails so that in a double track road the two
cendm.atn:n':1P rails would be between the twe

Our 1nvent10n consists in certain deta,lle of

ing rail, and it also consists in a special ar-
Ianﬂ'ement of the conducting rails by means
of which the connection may be readily main-
tained at switches and crossings.

It moreover consists in a epeclal device for

~ cutting out a section of the eondueter from_
- the cucult

~ Referring to the drawings, Figs. 2 and 3, A
o represents a railway car adepted to travel on

Figs. 4
e,nd o are details of the contact devices. Figs.,

track I‘&IIS B and C. D isa conduacting rail

of any desired form placed outside of the
track rails and slightly elevated above them.

The ear A is provided with four contact
dewces E, each of the two swiveling trucks

tof the car having a contact devlee on each

tact-shoe has thus a
ranging to a point below the surface of the

of mevement of the -car.

side.. The detalls of these contact devices
are illustrated in Figs.4 and 5. In these fig-
ures F represents an mqulated support, such
as a plank, extending out from any available
part of the truck. _On the under side.of this
plank, at the outer end, is placed a-casting G

3
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having two depending arms from which the

contact-shoe H is supported by meansof piv-

oted and slotted links K. The contact-shoe

H is adapted to slide a,lenn- the upper sur-

65

face of the conducting rail D, and by means '

of the links K it is dreﬂ'ged along loosely.in
either direction, reedlly conformmg itself

to any 1nequa11nles in the rail or in the ele-

vation of the supporting plank F. The con-

limited vertical play

conducting rail, but not reaching the sur-
face of the txa,ek rail. It also automatl-

75

cally adjusts itself to trail in the direction

If necessary a
spring L may be used to forece the contact-
shoe down against the rail, but this has not
proved essentla,l in most cases, and we have
therefore indicated it by dotted lines.. Con-
tact-shoe H is maintained in electrical con-
nection with the vehicle and motor thereon
by means of a flexible conductor M, made up

of a number of flat leaves of copper, which

at one end is bolted to the shoe H by means
of a casting N riveted to M and provided with

seated in a projection P from shoe H, and
carrying a retaining nut. The epposute end
of conductor M is in a similar manner at-
tached to the conducting plate R on the upper
surface of plank F, and thence the current

18 led by any smtable conductor to the pro- .
| pelling motor of the car.

The whole contact
device is preferably sheltered by a hood S.
In Fig. 1 we have indicated diagrammati-
cally the feature of our invention by which
the contact is maintained at crossings and
switches. In this figure C and B are main

8o

‘a bolt hole through which passes the bolt O
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2

track rails and D is the conduecting rail. A

‘branch from each of thesethree railsis shown,
the corresponding branch rails being marked.

C’ B’ D’, and a car with its four contact de-
vices is indicated in the act of passing from
main to branch track or vice versa.
apparent that as the conducting rail D is ele-
vated above the track rail it is impossible to
couttinue it to the branch track so as to make
anuninterrupted continuityof contactsurface
between D and D’. Itisequallyimpracticable
to put a section of conduecting ratl between
the track rails C and B and parallel to the
branch rail ¢/, as it would interfere with the
motor and other parts beneath the car, and
even apart fromsuch interference there would
necessarily be wide breaks in the conducting

 rail through which the ear wheels would pass
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when traveling along the main line. We
have therefore broken the rail D’ at a point
some distance before it reaches the track rail
B, and at the point where the contact device
in passing from D’ to D would come into po-
sition on conducting rail D we have placed an
inclined angular piece D° which will reeeive
the contact device and lead it into position
upon the upper surface of the rail; but asthe

break between D?%and D’ is so great that the

connection would beinterrupted,being longer
than the distance between the two contact-
shoes on the same side of the car, we have
placed an additional or supplementary short
section of conducting rail D? on the outside
of the track opposite the ineline D° Of
course it will be understood that D D" D*are
all in electrical connection with one another
and that the car is provided with four con-
tact devices all connected together and with

one terminal of the propelling motor W. By |

this means a car can readily pass along the
main line,or it ean pass either from the main
line to the branch or from the branch to the
main line without any interruption of the
electrical connection between the propelling
motor and the source of current, as one at
least of the four contact devices will always
bear on the condueting rail.

In Figs. 15 and 16 we have shown the an-

gular incline piece D® bolted to the rail D.
In this connection it will be remembered that

the contact-shoe II can only fall away from |

the supporting casting G a distance deter-
mined by the slots in the links K. This dis-
tance is such that the shoe H upon leaving
the end of the section of conductor D will
drop slightly below the level of the rail and
will then be lifted by engagement with the in-
cline D3, and thereby raised and guided apon
the upper surface of rail D.

In Fig. 6 we have shown in diagram the
four contact devices a, b, a’,0’, one upon each
side of the respective trucks, and in Fig. 7
we have shown an application of the princi-
ple disclosed in Iig. 1, to a more complicated
switch, in which there are two tracks crossed
by a third frack and provision for passing

1t will be

“the conducting rail.

531,441

to or from one of the first two to the other.
In this figure the track rails are represented
by light lines and the conducting rails by
heavy lines. The two conducting rails cor-

responding to the twomain tracks are marked

D and that of the third or crossing track 18
marked D’, and it will be observed that it be-

~comes necessary to add four short supple-

mentary rail sections D? upon which the out-
side contacts will bear at times when the
regular contact-shoes are out of contact with
Thus if a car be pass-
ing along the main line in the direction of
the lower arrow, then the connection will nor-
mally be maintained by the two contacts b, i/,

‘but upon reaching the switeh these will pass

off the end of rail D, and just before the car
reaches the frog, one of the opposite contact
devices, for instance ¢, will come into con-
tact with the lower sectional rail D and main-
tain the connection until the car has passed
the switch; and in like manner it will be
found that the ear may pass in any direction
over the switch, and at all times one of 1ts
four contact devices will be in connection
either with one of the main conducting rails
D or the supplementary section rail D°. An
additional contact device may be used if de-
sired. In Fig.8 we have shown this contact
deviece a2 0% on the car instead of on the
truck, and in IFig. 9 a switeh placed at such

| an angle as to necessitate the employment of

each of the six contact devices at one time or
another as the car passes in different direc-
tions over the switeh.

Assuming that the car represented dia-

-grammatically in Fig. 8 is erossing upon the

track D’ from left to right, it will be seen
that all of the contacts marked with the ref-
erence letters b or ', 1?, are running upon
the conducting rail D’. The contact b first
leaves the conducting ratl, butbefore the con-
tact b* leaves it, the contact ¢ has touched
the conduecting rail on the right connecting
with the middle section D% Similarly,before
the contact b’ has left the rail D’ the contact
a®* has made connection with the same con-
ducting section. At this time the contacts «a,
b are not touching any portion of the con-
ducting rail. When the contact b’ has left
the rail D’ the contact a® is still supplying
current and o’ touches the same secetion of
conducting rail before the contact a* leaves
it; and o’ maintains its connection with the
source of current until the contact & upon the
other side of the car has made connection
with the conducting rail joining the two con-
duaeting rails at the right of the figure.

In the event of six contact devices being
employed on a car having two swiveling
trucks the immediate pair of devices mustbe
suspended from the body of the car, s men-
tioned above, in which event, as illustrated
in Fig. 14, the intermediate contact device
will not follow the conducting rail at curves,
and it therefore becomes necessary to place

from the third track to either of the first two, | an incline D® at the beginning of the straight
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~ cut-out be used for disconnecting a section of |
To effect

. '15
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portion of the track in order that the inter-
mediate contact device which -has left the

- rall, may be again lifted into position on the |
upper surface. It is also to be remembered |

that although the contact shoe His permitted
to drop a short distance below the upper sur-
face of the third rail D, it does not drop far
enough to come into contact with the track
rails C and B, but is always suspended in mid
air while passing over the latter rails.
We nhave also found it highly desirable that
in car-sheds, and in other places, a suitable

conductor rail from the main line.
thisitis not sufficient to make a simple break
in the conducting rail with a cireuit around

~the break contalning a switeh which shall

20

make or break at will the connection between

~succeeding sections of conductor, for the rea-
son that a car equipped like the one shown"
with contact devices on both trucks would in

- passingover the break, bridgeit momentarily
.- and put the cut-out section in the ecircuit..

"25
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On the other hand it is not feasible to make

a break so long as to be longer than the dis-

tance between two succeeding contact de-

vices on the car, because this would make a

dead point where a car could become stalled

without any current. TFigs. 12 and 13 illus-
trate this point. In these figuresD represents
the main conductor and D’ a part of the con-
ductor which it is desired to disconnect from
the circuit. In Fig.12 we have shown a short
break between D and D’ sufficient to insulate
the latter from the former whenever the
switech V 18 open; but assuming that the
switch'V is open and section D’ cut out, the
break would be bridged by two contact de-
vices @ and o’ attached to any car that might.
be passing by momenfum along the' track.
For instance, in a train-shed it is desirable
that cars be run upon cut-out sections D’ for

inspection and repairs. Cars can thusbe run |

in by momentum but would usually require
their own motive power to go out again, and
for this reason the switeh V is essential so
that workmen can operate with safety on the
cut-out section; while whenever it is desired,
the switch V can be closed and the car will
receive current by which it can be propelled

out of the shed. It will be impossible how-

ever without further precautions to run in

any additional cars, because as each one

passes over the break it will momentarily put
section D’ in circuit although switeh V is
open, thereby causing danger of accident to
workmen and of short circuits through tools
left on the track. Kig.13showsinan obvious
way that 1t would be equally impracticable
to make the break longer than the distance
between contact devicesa and ¢’ as this would

make a long dead point between D and D’ at

~ which cars would become stalled. We have

overcome the difficulty thus pointed out by

the arrangement shown in Fig. 11, in which |

the two sections D and D’ have an interme-

diate section D*which is separated by a break

|

| adapted to connectall three sections together

from each of the adjacent sections, and is in
linewith D and D’; the latter being provided
with leads D which are connected together
and with the section D* by the switch V. By

A

10

means of this-construction it will be seen that

the section D’ and its lead D7are cutout from

the main conduector D. The switech V is

or to leave them all insulated. If the switeh

is closed the car can readily pass from D to

D’, as either one of the contact devices ¢ and
a’ can receive current from section D* while
the opposite one is passing over the. break.

establish momentary connection between D
and D’ as the -contact devices a and a’ are
not far enough apart to bridge the distance
between the said sections.
this is shown in Fig. 10, which differs from
the arrangement of Fig. 11, in that the inter-

A modification of

75

80

If switch V is open it will be impossible to

mediate section D* is provided with two

shorter sections D® and D% This gives a

longer insulation distance in the rail.
- 1t is obvious that other forms of contact

devices can be employed and that our inven-

tion may assume different forms while the

underlying principle thereof is still present.
- 'What we claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In an eleectrie railway, the combination
with a main track, of a4 main condueting rail

branch conductoroutside of the branch track,

the main and branch conductors being sepa-

rated by a mechanical break, and a supple-

mentary sectional conductor located near the

switch on the side of the track opposite to
that upon which the main conductor is lo-

cated, the arrangement and location of the -
parts being such that a contact deviece makes

contact with the conductors o preserve the
continnity of the circait. . |

2. The combination with a railway track
and a vehicle thereon, of a conducting rail
placed outside of the track, a branch track
having a similar conducting rail but sepa-
rated from the main conducting rail by a me-

chaniecal break, and a supplementary sec-
tional conductorfor bridging the break placed

on the opposite side of the track, and contact
devices on the vehicle for making connection
with the main and branch conductors and with

‘said supplementary conduector.

- 3. In an electric railway, the combination
with a main track, and a vehicle traveling
thereon, of a conducting rail having a short
break therein, contact devices on each end of

‘the vehicle adapted to bear on the conducting

rail and bridge the short breaks therein, a
supplementary section of rail for bridging

breaks longer than the distance between the.
‘sald contact devices and a supplementary

contact device adapted to bear on the sup-

Pplementary section of rail.

go

outside of the track, a branch. track and a
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4. The combination with a railway track
and a vehicle thereon, of a conduecting rail, -

a branch track having a similar conducting




rail separated by a mechanical break from
the conducting rail of the main track, con-
tact devices a,t each end of the vehicle for

bearing on the conducting rails, a supple-—-

5 meutary contact device on the opposite side
of the vehicle, and a supplementary section
of conductor upon which the contact device
bears bridging the break between main and
branch wuductmfr rails.

5. In an electric railway, the combmaﬁon
with a railway track and a vehicle provided
with swiveling trucks traveling thereon, of a
conducting I'&Il outside of the tiack ra,lls and
slightly elevated above them, contact devices
placed upon each trueck and upon opposite
sides of the truck, and a supplementary con-
tact rail located on the opposite side of the

10

track from the conducting rail brldwlnw a

break in the conducting rail.

6. In an electric mllway provided with a
conducting rail adjacent to the track rmls,

20

curved por mon aportion tangent to the curve,

~and a short bmnchmw inclined piece attached
to the conducting rall at the junction of the
curve and the tanﬂ'ent adapted to guide the
contact shoe upon the conductmw rail, as
herein set out.
7. In a contact devwe, a supportmg plece,
a contact shoe, intermediate link econnections,
30
having a pivoted and sliding connection with
the support whereby the shoa has vertical

play and can automatically reverse-its posi-

tion to trail in either difection, and a spring

35 forming a supplementary and flexible elec-

trical connectlon between the conta,ct shoe-

~and its support.

S. The combmatlon Wlth a swiveling truck

having a lateral extension, of a contaet shoe
suspended therefrom by a linked connection
and a conducting rail outside of the track
rails and slightly elevated above them.

9. In an electric railway, a continuous con-
ducting rail provided at its side with a short
bra,nchmcr inclined piece at an angle thereto,
in combmatlon with a main traek parallel
with the conducting rail, a branch track, and
a branch conductor pala,llel theremth the
branch conductor being separated from the
o main conductor by a mechanical break.

10. In an electrie railway, the combination
with a swiveling truck having an insulating

4C

45

extension, of a contact shoe thereon vertl-'

cally suspended by means of linked connec-
55 tions permitting the contact shoe to auto- |

plvoted at their lower ends to the shoe and

ooyl SO Ol . W Sy, ey ™ o
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m.

ma,tlcally adjust itself in the reverse move-
ment of the car to trail in either direction.

11. An electric railway car having swivel-
ing trucks, contaet devices arranged to trail
in elthel d1rectlon of the motion of the car 6o
and independent of the wheels, located on
opposite sides of the truck. |

12. In an electric railway, a ear having
swwehng trucks and contact devices placed
on opposite sides of the trucks, in combina- 65

tion with a main track, a branch track, a

branch conduector aepa.rated by a meclmmcal
brake from the main conductor and a supple-
mentary sectwna.l conductor on the opposite
side of the main track from the main con- 70

‘dactor and adjacent to the switch.

13. In an electric railway, the combination
with a main conducting rail, of an insulated
section of conductmﬂ' 1:.1.11 dlsconnected from
the circuit and in llue with the main con- 75

' ductmﬂ' rall an mtermedmtﬁ seetlon of con-

dubtmg rail lusulated from the main and sec-
tional eonducting rails, branch conductors
leading from the main and sectional con-
ductors and a switeh connecting the branch 8o
main and sectional conductors togethm'

14 In an electric rallway, the combmatlon

tion of aonductmg rail, an mtermedlate sec-
tion of conducting I‘dll in line with and insu- 85
lated from the main conducting rail and the

cut out section and a switch connectmrr the

cutout section with the main conduetmﬂ' I':Lll
and mtermedlate section of eonductmfr ra,tl

15. In an electric railway, the main con- 90
duetmg rail D in combination with cut out
section of conduecting rail D’, the intermodi.
ate section of conducting 1‘&11 D4, insulated
from the conducting rail D and from the sec-
tional conduector D’, , and having the sectional g5
conductors D? D¢ in line with D and D’ and
the switch V conneetlnﬂ' the leads D7 of D
and D’ and the mtermedmte section D4
~ In witness whereof we have hereunto set
our hands this 9th day of May, 1894.

CHARLES II MACLOSKIE.
HENRY M. BRINCKERHORF.

Witnesses as to the signature of Charles II.

Macloskie:
B. B. HuLz,
A, F. MAODONALD

Witnesses as to the signature of Henry M.
Brinckerhoff:

DAVID GRAHAM,
THEODORE BRINCKERHOI‘I‘
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