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To all whom it may CoOncerw.: '
Be it known that I, Tmomas A. EDISON, a
citizen of the United bta,tes residing at Llew-

ellyn Park, in the county of Essex and State

of New Jelsey have invented a certain new
and usefulImprovementm Klectric Railways,
(Case No. 919,) of which the following is a

spemﬁcatmn |

This invention relates to rallway systems

employing current of low tension for driving
the electrical motors, and the main object is

to provide a system of conduectors having as

little resistance as practicable, and the inven-

tion consists in the system, and in the sev-

[5

system; and Iigs. 2 and 3 are views showing
20
- Trailsinstead of the form indicated in Fig. 1.

eral combmatlons helemaftel described and
claimed. |

* In the dmwm%, Figure 1 is a dlaglam-
matie view 1epresentmn- ) short section of the

the construction of the rail joint, applied to

In my patent No. 468,949, dated February

16, 1892, T have described a system of electric
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the use of current of great quantity.

'ra,llways in which a high tension circuit is

led along the track, and at intervals is con-
nected to an apparatus forreducing the volt-
age of the current. At these pomts condue-

- tors carrying low pressure current are con-
‘nected to the working conductors.

I have

found that the Voltaﬂ'e in conductors placed
at the surface of the street must not mate-
rially exceed twenty-five volts, since a higher
voltage is liable to affeet. horses coming in
contact with the conductors. The employ-
ment of such low tension current necessitates
_ Hence
resistances which would not be of any conse-
quence in high tension systems such as the
usual trolley systems, are fatal to the low ten-
sion system. The usual rails, even if the

~~ joints were perfect, have quite an insufficiency

_ “50

of metal to carrytherequired current forany
considerable distance without great loss, but
the joints are the source of the ogreatest re-
sistance and large copper bands or strips con-

necting the rails prove inadequate to suffi-

clently reduce the resistance. To overcome
the difficulty above mentioned I have designed

‘the present improved joint and system.
The track consists of two lines of rails 1, 2, |

the meeting ends of which are connected by
the usual ﬁsh plates 3, and by Stl‘lpS, plates

| or rods 3’ of good conduectivity, preferably of

1 a Fig. 8.

copper. The rail is brightened and then
amalgamated by rubbing on sodinm amalgam
indicated at s Fig. 2. The copperis also amal-
gamated. Theu before bolting the joints to-
ﬂ‘ether a quantity of ama,ltra,m ¢ somewhat
thluner than dough is put betw'een_the two
surfaces and the two bolted together. The
amalgam soon hardens. The joint so formed
1s surprisingly perfect. The jJointsso formed

‘are coated with marine glue or similar com-

pound ¢ and then asphalted, as indicated at
~The joint described is useful with
other arrangements of the conductors than

that shown helem for example,those systems

in which the workmﬂ' railsform the twosidesof
the circuit,and the car wheels on the two sides
of the car are insulated from each other. The
wires leading to the junction boxes are also
1011wh1y1nsulated notsomuch topreventleak-

age as to prevent destruction of the copper by
electrolyticaction. Betweentherails1,2,and
preferably extending from the joints or di-
rectly from ihe rails near the joints, are cross
conductors 4, one such conductor being placed
at each jointintherails. Thetwo lmes of rails
1,2 connected end to end and cross connected
as described, constitute one side of the work-
Ing circutt.
may consist of a central rail 5, the sections of

The other working conductor
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which are also connected by copper strips 8’ -

about as wide as the bases of the rails, and

placed under the same. Along the tlack is
placed a tube 6, preferably buued in the
ground and carrying two large copper insu-
lated conductors 7, 3, formmﬂ* a low tension
supply cireuit. The qupply mrcmt receiving
the current direct from all the converter sec-
ondmy circuits and connected to the wor King
0011duet01s at fr equent intervals reduces the

-any trouble Whleh might arise from imper-

fect rail joints. The tubes and conductors
are made in sections, approximately twenty

0G
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feet long, and are connected by junction boxes

0 in substantially the same manner as in my
electric lighting system. _
conductors for example, 8,a conductor 10 ex-

tends to the working conductor 5; while from

the other conduetm 7 a conductor 11 extends
to the rails 1, 2. 'This conductor may be con-

| nected dlreetly to one of the rails, or it may

IFrom one of the

100
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be eonnected to the er o'ss wire4. Conductors

10, 11 connect the supply circuit to the work-
ing circuit at each joint of the rails.

At intervals of every thousand feet more or |

less according to the amount of trafficis placed

a source of low tension current, shown in the
drawings as motor generators, 12 , having their

primary or high tensmn windings connected

in multiple arc to the high tension ecireuit 13
The

extending to any smtable generator.
low tension circuits 14 are connected to the
supply conductors at suitable junction boxes,

~as indicated in the drawings.

“the cross connections, and the numerous con-
nections with the supply circuit, furnish
‘abundant means for passage of the necessary
By reinforcing the current in the.
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With the arrangement of circuits set forth
an occasional imperfect joint would have
practically no bad effect on the system, since

current.
supply circuit at mtervals, the desired cur-
rent 18 maintained in the circuif.
arrangement of conductors a current can be

used Of potential lower than has heretofore |
been practlea,ble

tht 1 clalm 1s—- '

nected 'th-ereto a_t intervals, a .continuous
supply circuit extending along the line of the

railway, with which the secondary.cireunits of

said converters are connected at intervals,

and Workmn' conductors connected at inter-

vals to sald supplying circuit, one of -said
working conductors consisting of thetwolines

of ra,isls of the track, the rails of each line be- |

With this .

|

|

ing electrically connected _end to .end, and the

3lst day of July,

- 509,518

two lines of rails being crdss-eonnected at fre-
quent intervals, substantla,lly as set torth.
- 8. The combination with two rails forming

part of an electric circuit, of a metal con-
ductor attached rigidly to the meeting ends
of said rails, and a layer of conducting “amal-

gam 'between said conductor and the rails,
substantlally as set forth.
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4, The combination with tWo ralls forming '

part of an electrie eircuit, of a flat metal plate |

or strip laid against said rails at their meet-
ing ends and rigidly secured thereto, and a
1a,yer of conducting amalgam between said
plate and said rails subbtantm,lly as set forth.

5. The combmatlon with conducting rails,
of a metal conductor joining them, a layer of
sodium amalgam and a layer of copper amal-

60"

cam between said rails and conductor, sub-

stantially as described.

6. The combination of conducting rails, a
bent metal plate connecting them, and a con-
ducting amalgam between the rails cmd plate,

| substantlally as described.

7. The combination of. conductmn* rails, a

| metal plate connecuing them, said pla,te being
| placed under the bases of therails, and acon-
| ducting amalgam between the rmh and plate,
of a 111_'3'11_ te_nsmn clrcm‘r tensmn reducmn‘; '
converters having their -pri’-mary circuits con- |
nected thereto at intervals, a continuous.
supplycircuit extending along the line of the
railway, with which the secondary circuits of |
- sald converters are connected at intervals,
~and working conductors connected at inter-
vals to Saad sunplymﬂ' circuit, substantially
as set forth. |
2. The combination,in an electric railway,
of a high tension cnemt tension reducing
converters having their primary circuits con- -

subqtantlally as described.
8. The combination of COllduCtlIlﬂ' rails, a
metal plate connecting them, said plate bemﬂ'

about as wide as the bases of the rails a,nd'

being placed under said bases, substantially

as described.

9. The .combination with conductmﬂ rails,
a conductor joining them, and a eoatmﬂ' of

| water-proof material over the joint, substan-
tially as degeribed. |

10. Thecombination, with conductmw rails,

a conductor joining tnem a conducting - amal-

gam between the rails :and conductor, and a
coating of water-proof material over the joint,
substa,ntla,lly as deseribed.
Thisspecificationsigned and w 1tnessed this
1801,

-THOS. A EDISON.

Witnesses:
- JOHN T. RANDOLPH

FREDERICK OTT.
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