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UNITED STATES

PaTenT OFFICE.,

MERLE J. WIGHTMAN, OF SCRANTON, PENN"SYL;VANIA'.

RAIL CONNECTION FOR ELECTRIC RAILWAYS.

SPECIFICATION forming part of Letters Patent No. 460,615, dated October 6, 1891.
Application Sled May 16, 1801, Seria) o, 393,925, - (Nomodely - !

To all whom. it may concern:

Be it known that I, MERLE J. WIGHTMAN,
a citizen of the United States,and a resident
of Seranton, in the county of Lackawanna and
State of Pennsylvania, have invented & cer-
tain new and useful Rail Connection for Elec-
trie Railways, of which the followingis aspeci-
fication. '

My invention relates to those electrie-rail-
way systams in which the rails of the track

- are iised as-the return-cirenit for the electric
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energy taken-off from a
supply conductor for operating the railway-

motor. Sueh separate leading or supply con-.

ductor s usually supported over the car and
is known as a“trolley-wire,” but inight be any
eonductor running along the line of track—
as, for instance & conduit-conduector.”’

- My invention is applicable to any system
in which a rail-return is used after the man-
ner crdinavily employed in connection with a
trolley-wire; and the object of the invention
is primarily:to improve thé 1i®~ of such'rail-
return civeunit and to provide for the ready
location of faults;

The aystems hitherto eraployed have been

ohielly deficient because of their shért life or

early deterioration, the result being serious
drop of voltage at points distant from the
supply-station. In the rail-return eireuit 85
first employed relinnce was placed wholly
upon the rails themselves for condueting the
electricity back to the supply - station, ahd
provision was made for conuecting the rail
ends by means of a
rily consisting of a stiff copper or iron wire,
which was riveted or secured to the rdjacent
ends of therail. In thissystem the breaking
of ong joint would increase greatly the total
rail resistance, and it thérefore became nec-
essary to use uso-calle “supplemental wire ”?
running parallel to'the rails and between 'or
just outside ong of them and to conneet the
rail-bonds whicl: electrically joined the ends
of adjacent rails to the supplomental wire or

‘Teturn by means of short econnections,

Whether used alone orin connection with the
supplemental return-wive, the rail-return cir-
cuit thus employed hag proved to be service-
able for a period of only a year. or so, the
Lreaks at the rail- joint after that time in-
crensing very rapidly, the. result being a

sgparate leading or.

good conductor, ording-

gradual deterioration of the entire system.

In the previous construction of the aystems.

it would be impossible to remove the fault or

improve the system without exposing the en:

tire rail-section, which, in a paved roadway,

. would bs very expensive,

_The principal advantage : of the system
whieh eonstitutes the present invention lies
in the fact that it is
single brealk in the rail-return eireuit or fault
of any nature as soon as the same oceurs and
the entire system can be maintained in per-
fect repairs. :

The invention consists, essentiaily, in dQi-
viding the rail-return into sections of from

oue to five hundred feet'each, more or less,.

as may be found converiient, and counecting

such sections through switches of any sort,’
which will form the whole into the ordinary.

rail-return circuit, but which are adapted to
be'turned at will to break congection from
one section to the other for the - purpese of
locating the fault in the section where such
fault is expected to exist. '

My invention consists, further, in & novel
construction of a flexible-wire bond or con-
nection between ihe ends of adjacent rails,
as hereinafter more particularly described
and claimed. o ' '

1 have shown my invention asapplied both
to & system in which the: supplemental wire
return is employed and to a system in which
dependence is placed . wholly upon the rails
themselves as the return-circuit.. VWhen the
invention is applied to a system havinga
supplemental return - wire, the connection
therewith is made not at each bond between
two rails, but at the ends of the sections
through a switeh, which may be turned to
break the connection at pleasure. The same
switeh or a separate switch may be depended
upon for disconnecting at will the rails of
iwo adjacent sections,

It will of eourse e understood that the
sections are reasonably well insulated from
oneanother by means of insulating-chairs, as
well understood in the art. ,

In the accompanying drawings, Figure 1 is
& diagram illustrating the application of my
invention to arailway wherein asupplement-
al return-wire is used in connection with the
rail-return cirvenit. Fig.2isa disgram illuse

possible to logate any-
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- - trating a modaideation in the manner of car-
rying ont.my invention.
{llustrating the application of the invention
to a system wherein dependence is placed

§ upon the rails entirely for forming the re-
turn conneotion. Fig. 4 isa sideelevation of
the adjacent ends of two rails connected by

the improved rail-bond. Tig. 5 is.a perspec-.

tive view of one end of the device forming
10 the electric bond or union between the ends
of adjacent rails. MFig. 6 ix a cross-section
through a rail, illustrating the manner of
fastening the ends of the rdil bondsor unions
to the rail.

G i3 any electric generator which supplies
electric. energy to the trolley-wir: E, and »
the railsof an electric raiiway, the portion-of
which illustrated iz divided into four sections
- ABC D, insulated from one another at the

pointsn, = ’ e

C? is the supplemental return-wire, con-
nected to to the opposite pole of the menera-
tor from that which connects to E,

The trolley by which the electric energy is
drawn off from the wire K is indicated at T,
while F Findicate the wheels of any railway
car or vehicle which runs vpon the rails =
The carrent flows in the usnal way from the
trolley T through the devices on the car or
vehicle, thence through the wheels and to the
rails of the track. The rails are a rail-re-
turh cireunit for the electricity, and the sev-
eral sections described are, supposed to be
normally connected with one another through
suitable switch devices that ‘may be turned
to break the connaction from one section to
the other. Switch dévices are also employed
forbreaking the connection between the rails
and the supplemental return-wire C:. JItis
conveniéent to employ the samc-switch de-
vices or Yjoth purposes. Inthe present case,
ag will be‘seen; the ends of adjacent sections
of rail-return are connected to the ¢ontact-
poinis 12 3 4 of an electric switch device,
which, may be conveniently made with a sin-
gle rotating member I, consisting of a plate
having four arms, as shown, adapted to rest
upon the-contacts 1 2 3 4, as shown, and it-
self electrically connected with the supple-
mexntal return-wire in any saitable manner.
Ordinarily the switches wonld stand in’ thé
position indicated at the right of the figure,
thus forming connection between the adja-
cent ends of the several sections, and like-
wise making connection between each section
at its end and the supplemental return-wire.

"The operation of the system illustratec. in
Fig. 1 is as follows: If it bo noticéd that the
voltage diminishes on aay particular section
6o more than upon others, this points to-the fact

that.some one of therail-bondsin thatsection
has broken or has become defective as a con-
_nectijon.and inordertolocate exactlythebreak
the switeh at oneor thewtherend of Baid sec-
65 tion will be turned to break the connection
of such section with an adjacent section. Let
it be supposed that the break of a rail-tond
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Fig. 8 is a diagram’
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ig suspected in the section C, then cne of the g

switches conneeting said section.with B or D
would be turned—as, for instance, that con-
neecting it with B-—into the position indicated
and-an ammeter I placed in the counection
between that end of the section.which is

70

thereby (isconnected from B and the supple-

mental return-wire C? by any properconnect--
ing devices. If the break be,forinstance, at
the point «, then the car in passingalong the
track in the direction indicated by the incli-
nation of itstrolley would as soon as it passed
the break a ¢ause a current to flow through
the amineter or other suitable indicator:],
thus indicating the point at which the break
is located. If the car were moving in the
other- direction and approaching the break
‘from the end of the section ¢ at which the
switch has been turned and the ammeter or

8o

8s

indicator in cireuit, then current would flow- -

through such ammeter or indicator from the
car until the break is reached but on passing
the break current will-suddenly full-or stop.
‘If the switch at the opposite end of the see-’
tion were also opened, so as to disconbect the
opposite rail likewise from the supplemental
return-wire, then the passage of the car'over
the break would cause a sudden flash or are
to appear at such defective point, and in this

g0

instance the use of any ammeter or indicator -

at.1 would be unnecessary. In such case,
however, a sibstitute connection for that
formed by the ammeter would have to be em-
ployed. o
Fig. 2 illustrates a_modification of my-in-
vention in which the switeh is provided with
four independent switch-arms ¢ d ¢ f, corre-.
sponding to the arms of the single switeh-
plate I
means for locating the break by the dre or
flash formed when the car passes thedefective.
bond and makes it unnecessary to use an
ammeter or indicator or any substitute de-
vice. In order to test or locate the break on
section B, for instance, the switches at oppo-

Thismodification furnishes a ready -

co

site ends of.said sections, which normally = -

-would Dbe in the position indicated at the
right of the figure, would be tarned jo the
position shown, thus disconnecting the sec-.

ns' ‘

tion at one side from adjacent sections at

both ends, disconnecting theopposite side at
one end and leaving itin connection
‘supplemental retnrn at the other. . If the

wi hthe’

120

car pass in the direction indicated by the ar-

row, then it is obvious that cirenit would be
maintained through the same 8o long as it
remained on said section B, if there were no
break in the said section on the side thereof
which remains connected to thesupplemental

E

return-wire; but on passing any break—as -

for instance, at the point m—ther the loca-
tion of such break would be shown Ly the
appiarance of a flash or are.: Should. the
car pass entirely over the section without any
such indication appearing, then the switches
would be turned so as to place the opposite

side of said section-in the same relation to

130
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Lhe system and to disconnect entirely the first.
side. The same test would then be applied
to the second side of the section. In the
same manner the switehes might be turned
to disconnect one side of the track of any
section entirely and to place the other side
in eonnection with the supplemental wire at
one end only, its opposite end being discon-
nected from the adjacent section of rajl-re-
turn, and therefore out of connection with
the generator. .

Tig. 3 illustrates the applieation of my in-
vention to s system wherein no supplemential

Teturn-cireunit is employsd. Themodifioation |

illustrated in Fig. 3 is only applizable to
short lines and can bnly be used for testing
purposes when there are no cars distant from
the power-supply beyond the pointwhere the
break exists. Hach switch devies connedt-
ing ofe section with an adjacent section
might be constructed, as shown at the right
of the figure, with independent arms ¢ gorit
might consist of a singleswiteh-plate H?, such
a8 indieated at the left of the figuze, similar
to that illustrated in Fig. 1, and adapted when
standing .in the position shown in the full
lines to connect the points 1 2, as well as the
points 3 4. To lovale afault in section B, the
switches could be turned into the position
indieated, leaving the side of said section to
be first tested in connection with . the gen-
erator at its end nearest the generator, but
disconnecting its opposite end from the adja-
cent section and the rest of the rail-return,

‘The opposite side of said section B would bs

the adjatent &ection G, so
would re-

disconnected from
that the car on passing on section B

" “eeive current only throagh the side to be test-

- ed. - It is obvious.that
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if the ear wers moving
in the direction of the arrow then on passing
the defective point 7 the strong’ are or flash
would appear, and after- Passing 8aid break
the car would recsive no current, 'If the car
could be propelled sver the whole
then it wonld be obviously clear that the de-
Tect, if any, existed on the other side, and to
locate the defect the latter side would be con-
nected to the section C and the opposite side
first tested would be disconnected. The same
test would then be applied in the same way
aud the fault located in the same manner.,

" In Fig. 41 have shown the adjacent ends of
two rails united by my improved flexible
union of bend. This deviee consists of 8
short léngth of cable made of coppbr, irom,
or other eonductor, (indicited at P,) which has
attached to each end a block of metal S, whieh
is adapted to be headed or riveted in & hole
in the flange or wob of the rail. as indicated
more clearly in Fig, 6, - ’

To facilitate the placing of the bonds and
fastening of them in place, it is advisable to

Provide the block or head with a lateral ex-

tecsion 4, which is ddapted to enter the hole
in the rail and to have its end headed or riv;
eted down in place. By thus fastening the

section B,

‘tions,

heads of the coanection I avoid the diffieulty.
which.is found frequently to exist when the.
unions are fastened to bolts, which argliable
to loosen with the continual Jarringor jolting
at the rail ends, ) .

The head or block of the bond or union is
atiached to the flexiblé conduetor in the man:

ner shown in Fig. 5, whers it is illustrated as

molded or punched in such form that it can-
be crimped or bent down upon the end of the
cable. After being so clamped it may be sol-
dered, if desired,

What I claim as'my invention is—

1. In an selectric railway, a rail-retucn di-
vided into sections”insulated from one an-

otkerand provided with interniediate electric

‘switches normally connecting said sections
with one angther, but each adapted to be
turned at will to break the connection be-
tween adjacent sections of said ‘rail-return,
as and for the purpose deseribed,

2. In en electric railway, the combination,
with & rail-return divided into seetions insu.
lated from one another, of electric switches
normally connecting the ends. of adjacent
sections and adapted to.be turned at will to
disconnect either side of
rails of an adjacent section.

.8. In an electricrailway system, the combi-
nation, substantially as deseribed, of & rail-

return divided into sactions, a supplemental

pgturn-conductor, and  electric switches and
eonnections whereby the said sections of rail-
return may be connected at their ends to one
another and to the said supplemental return.
4. In an electric-railway system, the combi-
nation, substantially ds deseribed, of & rail-
return divided into sections, a supplemental
return - conductor; - and independent switch
arms aud connactions, as deseribed, whereby
either side of any section of rail-retuin may’
be disconnected from the return-conductor
and an adjacent section at one end without
‘breeking the connection of the other side.
. 8! Inan electrie-milway_‘system,-the combi-
nation, substantially as deseribed, of a rail-
return divided into sections, a supplemental
return-conductor, and connections between
said sections and the return-conductor

-through switch deviees at the ends of adjoin-

ing sections,

6. In an electric-railway system, the combi-
nation, with & rail-return divided injo sec-
tions, of connectiona between opposit sides:
of the same seetion and an adjoining section
through independent electric switch devices.

7. In an electric-railway system, the combi-
nation, with a rail-return divided into sec-
of four switch contact-points1 2 3 4 at
the adjoining ends of two sections, and switeh

3.
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devices for connecting each side of a section -

with a side of an adjoining section through
said contacts. N .

8, An electric union for railway-rails, con-
sisting of a flexible conductér provided at its
ends with atiached solid blecks headed in
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‘holes in said rails, as and for t.hé purpose de- Signed at Scranton, in the cou~ ty of Lacka-

scribed. : wanns and State of Pennsylvanis, this 1ith 1c
9. An electric bond or anion for the ends | day of May, A. D. 1891.. :
of railway-rails, consisting of a flexible con- MERLE J. WIGHTMAN.

ductor provided with solid heads crimped N :

around the end of the conductor and pro- Witnesses: -
vided with a lug or projection, as aud for. HORACE E. HAND,
the purpoée described. ! HERMAN BERGHOLTZ.



