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To all whom it may concerw: -

‘Be it known that we, JoaAN D. NICHOLSON
and WILLiaAm J. McELROY, citizens of the
United States, residing at Pittsburg, in the

5 county of Allegheny and State of Pennsyl-
vania, and THOMAS J. MCTIGHE, a citizen of
the United States, residing at New York,
county and State of New York, have inveuted
certain new and useful Improvements in Elec-

1o trie-Railway Systems; and we do hereby de-

clare the following to be a full, clear, and ex-
 act-description of the invention, stich as will
enable others skilled in the artto which it ap-

. pertains to make and use the same.
1
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This invention relates to that special c]ass

lated underground conductor is maintained in
connection with the motor by the contact of a

~ contact-bar on the car with isolated spots pro- -

20 jecting slightly above the ground-level 1n the
path of said bar,such spots becomingactive or
in cirenit only when the carisabovethem. A
typeofsuchanelectric-railwaysystem isshown
in United States Patent No. 363,250, 1ssued to
two of the present applicants May 17, 1887.
In said patent the contact-spots are rendered
~ active or alive by electro-magnetic switching
devices contained in boxes below the spots and
energized by being made successively partsof
a derived circuit. | | |
" The object of the present invention is to
simplify the construction of such boxes, avoid
the complications of such electro-magnetic
- switehing devicesand the possibility of damage
35 by sparking at the various contacts required
“ in the boxes, and at the same time Secure a
~positive and reliable action and co-operation
- of all the operative members of the system.

30

The invention consists in the arrangement

40 and combination of devices substantially as
hereinafter fully deseribed and claimed.

In the accompanying drawings, which con-
stitute part of this specification, Figure 1 1s a
longitudinal section of a street-railway and
motor car with two contact-spots, the contact-
bar having just reached one and being about
to leave the other. Fig. 2 is a diagrammatic
extension of Fig. 1, embracing a number of
contact-spots. Fig. 3 is a vertical section ofa
¢o simple form of box for containing the contact

45

of electric-railway systems in which an insu- |

| devieces, and Fig. 4 18 a diagram showing the
reversing arrangements.

It may be well to state that in the operation
of this system the car-motors will be in mul-
tiple arc between the supply-main and the re-
turn, the former being the positive and placed
underground, and the Jatter arranged in any
suitable manner; but we prefer to use the or-
dinary rails for the purpose. |

A designates the switch-boxes sunk in the
street, and cach furnished with an iron or
steel contact spot or plug, b, projecting up-
ward slightly, and downwardly into the box
A, the plug b being insulated from the box.
Itach box A is cast with pipe-flanges ¢ at 65
opposite sides of its bottom, which flangesare
screw-threaded toreceive the connecting-pipes
d, which form an air and water tight conduit
for the supply-conductor ¢, which we prefer
to have of lead-covered wire. o

In each box A we pivot, on an insulated
bearing, a permanent]y-magnetized steel bar,
f, and connect each bar f permanently with
the main conductor e. T'he mounting of bar
£ is such that it will tend to gravitate to one
side of the box, being prevented from contact
by an insulation-buffer suitably located; and
when the bar is in vertical position 1t makes
contact with its corresponding spot or plug b,
and the contact is good,becaunse the parts are 8o
strongly held together by magnetism. All
the bars f are magnetized similarly—say with
N polarity uppermost and S polarity below,
as shown in the drawings. = *

A frietion - spring, ¢, 18 arranged to bear
against the bar f slightly, having a projection
or detent, and the bar having two slight de-
pressions situated at the limits of movement of
the bar, the tensionof the spring being merely
sufficient to maintain the bar against being,on go
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{ the one hand, jolted i1nto contact with plug b

by shocks from vehicles passing overhead,
and, on the other hand, when in contact with
plug b, falling away from 1t until forced by the
operation of devices on the car. The normal g5
position of the bars f is out of contact with
plugs b, the residual magnetism of the bars
being insufficient to attract them toward the
plugs b at such a distance. Thereare no other

el

| devicesorswitching mechanismintheboxes A. 100




SRR b _
octlon.

2 bronze ols
of the co

U iipreferab

Lo by the upper ends of all the pivoted bars'f, |
o 26 Henee as the car moves{orward the front mag- | |
Cobonety my 1o passing over aspot-plug

1 N polarity in i[JS;liI:p]w;l" end and B polarity m|
SEEEE The N poleof bar/ isinstantly:
1 strongly attr acted and 1lies over: into contaet

with the plug 0, as shown at the right of Tfig.

oits lowerend.
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~The car 1 is provided with an ‘electric:mo-
Jtor, K, of any suitable size, type, and arrange-
“ment of gearing to: give motion to the car,
Beneath or at one side of the car:we: suspend
;t;lae; eﬁntmt?—bm&* [ by suitable pivoted orspring |
3 ~Ouar preference, however, 1s for the |
SEEES :‘11.‘ anfrement shown: in: Fig. 1, the h‘mn*ms M
SERRNTTS bemw of soft 1ron and The bar [ of hard
sufficient length tospaun at least two
The 1ron hangers are :
HEEE y slotted at:theirlower eudb} so asto
~oogtraddle the bar Tand reach sul}smntlally to
0 its lower edge, whereby In passing - the plugs:
b theyare br@nn‘ht into very close proximity,
and:ean thus _e:xexb,a,powelfr;tl: Inductive ac-:
RN Tach 1ron ‘hanger ne m' 18 surrounded
by an exceiting-helixg n o' as shown, the two
- helices being connected 1n a derivation be-:
o itween the main supply-wire ¢ and the rails or
return, as hercinafter explained, and they are:
therefore wound to high  resistance, so as to |
absorb as little energy: as possible within the:|
limits  of their olfice.:
stich that the two helices induee opposite po-
g larities:in their rrespective lower ends, as in-
i dicated by:the letters:N and S:1n the figures;:
- the polarity presented by the forward magnet:
- being opposite to that permanently exhibited |

wtact-plugs Dot

1. 'The plug so touched becomes alive, and
current can pass through 1t into the bar I,
whence it passes through the motor KK, and re-
turns to the generator by means of the car
wheelsand ratls, or otherwise, as the carimoves
forward. The barf, which thus made contact
with its spot, 1s held in contact by its own
magnetism, and 1s assisted by the detent or
spring ¢, and thie contact remains till, just as
the forward magnet has reached the next
plug, b, In advance, the rear magnet, m/, gets
within inductive proximity to the spot which
has been previously rendered alive; but the in-
ductive action 1s the reverse now, as the N po-
larity of magnet m’ induces S polarity at the
top of that plug 6, and N polarity at its bot-
tom, which repels the similar polarity of the
pivoted bar f, which has been in contaet, and
such contact is foreibly broken just as the long
contact-bar is about to leave that spot behind.
Thus the bar {will always haveatleastone live-
spot contact below 16; butall those in front and
behind will be dead—z. e., out of contact with
the main conducetor ¢. T'he condition, there-
fore, is that along the whole railway, though
the contact-spots O will be only fiftcen or eight-
cen feet apart, all will be dead or uncharged
except those 1mmediately under the sliding
bars { of the various carsi n transit. Ilence
with a properly-insulated main ¢ underground

The connections: are:

.~

, b, induces: |

animals or pedestrians..: :
ways alive, the derived circuit containing the
helices »n a,nd 1w 1s talken {rom it and ends ab:
one of the axles or wheelsof the.car,as shown.:

will reverse the

mvandim’.

dhte}ywnder it active.:

The bar ¢ being al- .

Ven tion.

In the contmﬂ*ency of Lhe car becommﬂr du
mled and the contact-bar falling to ma,ch the &
spots or plugs b it is probable Hmt; one of ‘the
spotb will still be active or alive,in'whichease 0
‘a temporary connection can be 1(3.—.1d]ly made oo
between it and the bar [ and the

. So that no: matter swhat con-

thereis current on the main supply-conductor,
the car-motor can always be furnished with
current for operation.

We do not herein lay elaim, l)lofldly, to the.

combination of an insulated main conductor,
discontinuous surface conductors, and a mag-
net on the car adapted 1n passing to connect
said main and surface conductors, as such
forms the subject-matter of another applica-
tion filed by two of the present inventors, Se-
rial No. 267,71S.

We claim as our invention—

1. In an electric-railway system, an insua-
lated main conductor in a closed conduit, In
combination with a series of insulated contact
plugs or spots of magnetizable metal distrib-
uted apart along the surface, a pivoted mag-
net adjacent to each permanently connected to
the main conductor, but normally out of con-
tact with its plug and adapted to be brought
into contact therewith by external magnetic
induection, a magnet carried by the car in in-
ductive proximity to said plug, and a contact
device on the car adapted to conneet with sald
plug.

2. In anelectrie-railway system, the combi-
nation of an insulated underground main con-
ductor, a series of boxes contalning each a
pivoted magnet econnected with said main con-
ductor and having a magnetizable metal plug

there is absolutely no possibility of shock to { orcapininductive relation to said magnet, bubt

; GE&?zEEE?ZE
To enable the car to be run: elther forward: 7
or backward, a reversing-switeh:is provided,: 0
as indicated at Fig. 4, "v.fhl{:h11 wlhen operated,. . . |
(111@@1011 of earrent through ... ...~
‘both helices, and consequently reverse the po-. 3
Jarity Gf their cores m ay in jwhiely ease the 0
core m’ will be the attr: 1cbmg and eorem the 1 0
repelling medium for 1*espectlveiy makingand
‘breaking contact between bars frand plugsd. 000
Asthe eleem ieimotor must be reversed to drive
the:car the other way, the I'QEVZ'GI'SiéHfg mechan-: .
ism may be fitted so that the one: operation .
will also reverse the polarities of the magnets
The speeific method of doing this
lies in the province of the mechanical eon- 85 =
-structer, and 18 110!3 of Llae ossence of thlfs 1!1-5 SERRERERREEE
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motor and .o
rails, soas to provide the motor with current;
bat if it should: happen: that no: ne]ﬂ‘hbmmw g5
spotb b is alive ab the time; a powerfui perma- . 0
nent magnet presented to anyspot will tmme- 00
Such:amagnetcould i
“be permanently carried by cach car without 1
| ereal expense.

lm
tingencey: or accident may happen, so long:as oo
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- touching two such metallic plugs at once, and

I1G

389,822

hormally disconnected therefrom, a motor-ear. I
having a contact-bar capable of spanning and

an electro-magnet on said car having one pole
in inductive reach of said plug, substantlally '
as described.

3. In an electric- 1&11way System an insu-
lated underground main conductor, a series of
boxes, each containing a pivoted magnet con-
nected with said main conductor, and having
a magnetizable metal plug or cap at the sur-
Tace, with its inner extremity in inductive re-
lation to said magnet, but normally out of con-
tact therewith, all of said pivoted magnets

15 presenting their like poles similarly, in com-

25
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- senting thelr poles in inductive proximity to
20

bination with a motor-car carrying a contact-
bar capable of spanning two such metallic
plugs at once, and two electro-magnets pre-

said plugs, the forward pole presenting po-
larity opposite in kind and the rear magnet-
pole presenting polarity of like kind to that |
of the swinging pole of the pivoted magnets,
substantially as deseribed.

4. In an electric-railway system wherein cur-
rent is conveyed to the motor of the car by |-
means of discontinuous surface conductors |
alternately made aetive and inactive by the
attractive and repulsive action of two eleetro- |
magnets on the car, whereby the car is pro-
pelled in a given dlrectlon, the combination,
with said electro-magnets, of a current-re-
verser in their circuit adapted to change the
direction of current and consequently reverse |
the order of attractive and repulsive action
of said magnets. |

5. The combination of the motor-car, its
electro-magnets n m and n" m’, disposed as de-
“seribed, diamagnetic contact-bar I, with the

40 magnetlzable plugs b, and swinging maguets 1,

permanently. connected to the main e, substan-
tially as described.

6. The combination, in box A, of the mag-
netizable plug b, swinging magnet f, and a de-
tent adapted to retain the magnet f in either

of two positions against displacement by shock
or jolting.

7. In an electric- rallway system, the combi-

nation of an insulated main conductor, a se-
ries of discontinuous working conductors, de-

vices for connecting and disconnecting said
main and working conductors, dependent for
respective operation upon opposite magnetic
conditions, and two inducing-magnets on the
car arranged tosuccessively presentsuch oppo-
site conditions thereto. |

8. In an electric-railway System the combi-
nation of an insulated main conductor, a se-
ries of disconnected working conductors inter-
posed polarized switching devices adapted to
connect and disconnect said conductorsand re-
spectively dependent for operation on induct-
ive attraction and repulsion, and two magnets
on the car arranged to present in passing dif-

ferent polarities toward said switching de-

vices, whereby as the car progresses each
switeh ‘18 twice operated—Ifirsy, to make the

| connection, and, secondly, to break it.

- Intestimony whereof we affix onr signatures
in presence of witnesses. -
JOHN D. NICHOLSON.
WM. J. McELROY.
THOMAS J. McTIGHE.
- Witnesses as to J. D. Nicholson and W. J.
McElroy:
CARL CAPPEL,
- S. C. EDWARDS.
- Witnesses as to Thomas J. Mchghe
- CHAS. W. PRICE,
LOREN N. DOWNS
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