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UNITED STATES PATENT

WILSON H. COTTON, OF ST. LOUIS, MISSOURIL

CONDUIT SYSTEM FOR ELECTRIC RAILWAYS.

SPECIFICATION forming part of Letters']?aten't No. 539,"41 8, dated May 21, 1895.

Application filed August 2D, 1894. Serial No. 521,342,

(No model.)

To all whom it may concerw:
Be it known that I, Wirsox H. CoTTON, &
citizen of the United States, residing at St.

Louis, in the State of Missouri, haveinvented |

a new and useful Improved Conduit System

for Electric Railways, of which the following |
18 a specification,

This invention relates to an improved con-

duit system of apparatus for operating elec-
tric railways, and has for its objeect to prevent |

loss of current by leakage, short circuiting,
or induection; to obtain a positive and prac-
tically continuous circuit between the cur-
rent generator and the motor on the car, and
to prowde improved contact devices whereby

the current is transmitted to and from the

motor on the car without the direct engage-
ment of the ecurrent gatherer with the main
conductors. | |

The invention consists in features of nov-
elty as hereinafter deseribed and claimed,
reference being had to the accompanying
drawings, formlng part of this specification,
whereon—

Figure 1 represents a conduit in cross-sec-
tion containing a preferable arrangement of
my improved contact mechanism and carrent-
gatherer for operating the electric motor of
a railway-car. (Notshown.) Fig.2isasimi-
lar view to Fig. 1, with the current- gatherer
removed. Fin‘ 3'is a detail view, to an en-

larged scale, of the eircuit closmw and open-
ing dewees forming parts of I‘ms 1 and 2;

and Fig. 4, a plan thereof. Kig. 5 ! 81de

e]evation, to an enlarged seale, of the cur- |

“rent-gatherer seen endwise in Fig. 1; and Fig.

40

erer.

6 a sectlena,l plan of the same on lme 6 6in
Fig. 5. Fig. 7 is a similar view to Fig. 6,
showmfzj' a med1ﬁed_ construction of the ga,th-
Fig. 8 is a cross-section through the
gatherer taken on line 8 8 in Fig. 5. Iigs. 9
and 10 are respectively plan and side views

-of an end section, and Figs. 11 and 12 are

similar views of the middle section forming
parts of the current-gatherer and seen in I‘ws

~5and 6. Fig. 131sadetall edgeorrear view,

KO

to enlarged seale, of the 1nsu1ater used be-
tween the contact-bars and hinged arms form-
ing parts of my invention anrl seen- in side
elevation in Figs. 1 and 2. Fig. 14 is a gen-
eral longitudinal view, to a reduced scale, of
the current-gatherer and contact devices ar-

| ively into sections in the

{ ranﬂ'ed w1th1n the eondult

Fig. 15 is a plan
of the same.

- Like lettere of reference denote like parts
in the respective figures.

Referring to the ficures a represents an

electric railway conduit having the upper con-
tinuous slot b, and otherwise ada,pted for con-

‘taining the various parts of my invention

as apphed to a double ecircuit operatwn
Through the slot b passes the bar ¢ which is

55
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a,tta,ched to, or othermse carried by, the rail-

way car (not shown) in any suitable manner
usual with this class of railway. Attached
at right angles to, but insulated from, the
lower free end oL the bar ¢, within the con-

“duit @, is a current gatherer or trolley shoe

d, which is preferably made flexible laterally, |

a,nd may be of any desired length.

The shoe d is composed preferably, of me-
tallic side plates, which are divided respect-
present case into
two end sections ¢, (¢/,) and a middle section
e, (¢",) which are arranged longitudinally in
alwnment with each other, and attached by

insulated rivets e?, and screws 3, (or other-

wise) to the oppositesidesof an interposed cen-
tral, longitudinally and vertically arranged,
web or plate 7, composed of rubber, or other
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insulating material, which 1s laterally flexible

at, and adjacent to, the abutting ends of the
sections e, €%, ¢/, ¢'. |
with earsorlugs g, (¢’,) which interlock hinge-
wise, but are unconnected to each other. The
vertical surfaces V of the interlocking lugs

g, (9") are slightly apart,the upper and lower_

lugs being splayed outward on their inner
faces x, from the flexible part of the web £, so
as to permit of the lateral yielding of the web
f thereat, while their horizontal interlocking
surfaces w are in contact and operateas hold-
ers for maintaining the horizontal alignment

of the sections e, eﬁ e/, ¢, and the vertical

stability of the shoe d throun*hout its entire
length; or the shoe d’ (see Flﬂ‘ 7) may be rig-
1d1y construeted in which case theside plates
et, €5 in lieu of bemg divided into sections as
deecrlbed for the flexible shoe, are made re-
spectively in one piece secured to the central
insulating web f/ by screws € and insulated
rivets /3 or in any other suitable manner.
From the side faces of the shoe d near each

These ends are formed -
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end, project opposite upper, and lower, lugs
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or bmcket% h, b/, which with the end side
plates e, ¢/, and insulating web f taper from
near the extreme width or overhang of the
brackets &, i/, to nothing at the ends of the
shoe d, as shown partlculaﬂy in Fig. 6. In
the bmckets h b
spindles ¢4’ carrying, between the S.‘:’:le brack-
ets, vertically m*ranged rollers 7 2" which are
lespeotwely aligned to each other or equidis-
tant from the lonmtudmal center line of the
shoe d.

The rivets e befme mentioned, for securing
the various parts of the shoe d toﬂether Pass
transversely tthUU‘h the opposite metfﬂlle
sides e, €°, and ¢/, ¢, and the central web J,
and are 111sula,ted pleferably by sleeves e®of
insulating materlal which surround the rivets
¢! for their entire lenfrth combmed with in-
sulating stripsor washers e’ which are placed
between the heads of the rivets e* and the
outer faces of the said sides. The serews e,
areinserted through the end sections e, €', re-
spectively, and Dcl,['t -way into the centml web
/> previously to p]acmn' the rollers 5 5/ with
their spindles 2,4/, in position, for which pur-
pose sufficient clearance is afforded within the
pockets formed by the outwardly tapeunw end
wall (indicated by the dotted lines in Figs
and 9) of the shoe d.

ky I, 1epresent oppositely inclined arms |
‘the contact mechanism to be in the position
‘seen in Fig. 2, and the current gatherer, or
‘shoe d, traveluw in the direction mdmated

which are hinged at their lower outer ends
(equidistant from the vertical plane of the
slot b) to brackets [, I/, respectively, fixed at
intervals along the condmt a. Any desired
number of the arms £k, or &/, may be secured
together by angle irons m, m’, or other suit-
able bracing, so as to form a serles of success:
ive hinged frames of suitable length, and dis-
tance apart, throughout the entire eate*nt__ of
the conduit a.

Attached to, but insulated from, the upper

free ends of the arms k, k’, eonstltutlnﬂ' each
pivoted frame, is a contact bar n n’ made of
copper, or other conductive material and ar-

anged lonmtudmal]y along the pa,th of the
bhae d. The bars n n” are opposite,and par-
allel to each other, at a suitable distance
apart, and are adapted for bearing against
the rollers 7, 7', respectively, of the shoe d, as
seen in Figs. 1, 14, and 15.

Any sultable means may be used for insu-
lating the contact bars n, n’, from the arms
e, k', “such as that shown conmstmg of a block
1y (see pmtlculdlly Fig. 13) of insulating ma-
terial which is mserted between the jaws z
formed at the free end of the arm k the block
y being fixed thereto by rivets z’ (%m*ews or
othermse) The contact barn, which is pref-
erably of an inverted U -shape in cross sec-
tion, is passed on to the free end of the block
Y and secured thereto by rivets 3’ , or other-

‘wise, as found most smtable

 Each contact bar =, or #’, corresponds in
lenﬁth or thereabout, to that of the hinged
frame to which itis a,tta.ched and teulmmates
at a suitable distance from the ad;]aeent end
of the sueeeedmw bar of the series through-

are mounted the ends of |

-points 7,

-hinged frames k, m, k',

"N to the frene
“cireuit Opemtlon the levers o/, p’,box ¢ Fand
‘main conductor N may be d1spensed with, the
‘return current passing from the eontact bar
‘n’, and through the wire w directly to the
ground cond uetm

‘usual manner.

out the conduit a. The ends of the bars », n’,
are preferably outwardly curved, as shown
in Fig. 15, for insuring the free passage of the
shoe d from section to section, as hereinafter
referred fo.

Projecting from one, (or more) of the arms
k of each pivoted frame k, m, at or near the
fulerum /, is an arm or lever o, which prefer-

“ably engages at its free end, with one arm of

a pwoted bell-crank lever ' P which is pivoted

“at its fulerum to a pin a’ projecting from a
fixed bar ¢? (hereinafter more particularly re-
ferred to).
‘ries a sealed box or vessel g, inclosing the

The other arm of the lever p car-

separated contact points o, ", of the feed
wire s, which leads from the main conductor
P to the contact bar n. Within the vessel g

is a quantity of quicksilver (shown by dark

‘broken lines) sufficient for submerging, and

thereby closuw cireuit between, the contact
, Iin a cerfain n051t101:1 of the vessel
q, as heremdfter more 'p&rtmularly referred
to. In like manner the arm k" of the oppo-
site hmfred frame k", m/, 15 provided Wltll a

Jever o/, bell- crank lever p’ pivot pin @’ and

box or vessel q’, eontaining quicksilver, and

‘inclosing the sepamted contact points ¢, ¢/, of
) | the feed wire u, which leads from the main
| eonductor N to the contact bar n'.

In operation, assuming the various parisof
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by the arrow in Figs. 14 and 15, on the tapered

_end of the cm'rent watheler or shoe d, enter-

ing at the flared endq, and passing betu ecen

' the contact bars n, n’, which beat against the
rollers g y’, the contact bars n, n' are thereby

spread OﬂtW&ld or separated and move the

outward on their hmﬂ'c,sl Z’ so as to throw up-

~ward the lever’s, 0,0', pp’, and thereby tilt the
 vessels g, ¢,

into the p(}%ltlon seenin Ifigs. 1,

3, and 4, Whlch causes the quicksilver therem
to low by oravitation toward, and snbmerge
the separated contact points », 2/, 1, ¢/, of the
wires s, u, thereby closm#cncmt there a’r and
a,llowmﬂ' the current flom the main cond uetm‘

P to flow through wire s to the contact bar n,
“and thence throuwh the rollers 7 and adJacent
‘side e of the ourrent oatherer or shoe d, by
‘the wire s’ to the motor on the car, whence
“the current retmn% through the wire 2/,

and
opposite sule e’ of the shoe d, rollers 7 ’, con-
tact bar n’, feed wire u, and main eonduetor
ator. In the B-‘?LS'B of a Sltl”‘le

or the current may be re-
tumed through the wheels and rails in the
On the passage of the current

oatherer or shoe d from between {lhe contaect
-- bars n, n’, into a succeeding section thereof,
_the sald bars and their. hmﬂ'ed frames %, m,
k', m!, are returned, preiembly by g

avnw
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~ tion, to their original pOSlthIl seen in Fig. 2,
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which tilts the vessels 7, 9’, in the Oppcs1te
direction, and thereby causes the quicksilver
to flow frem, or break contact between the

points 7, 17, ¢, ¢, of the wires s, u, which ren-

ders the section inactive until it is an'a.m op-
erated by a succeeding car.

The vessel g (or ¢") is preferably made of
glass or other insulating material, and may
be of a cylindrical, oval, rectann'ular or any
other desired form in cross sectlon ‘the in-
closed contact points r »’ being composed of
aluminum, copper, or other non-amalgamat-
ing metal permanently fixed in the wall of
the vessel and protected on the outside of the
latter, at their junection with the feed wire s,
by proper insulation. The vessels ¢, ¢" are
preferably exhausted of air and hermetically
sealed so that the contained quicksilver will
be rendered sensitive and positive in move-
If
found necessary to prevent arcing of the con-
tact points, the quicksilver may De covered
with oil, or other non-conducting fluid.

If des1red any other suitable Gll"CUlt break-
ing and closing device, capable of being op-
erated by the vibration of the lever o (or 0’),
may be substituted for the vessel ¢ (or q’)
and its contained quicksilver,

I do not confine myself to the exactlocation

of the main conductors P, N, asshown in the

. drawings, nor to the arrangement of the feed

490

wires s, U, as 1n practice these will be varied

acccrdmn‘ to circumstances,and with due pro-

vision fcr the flexibility of the feed wires s,

U, e,t their junctions with the tilting vessels
q’s

. The bar ¢ whlch carries the pivot pins a’

of the levers p p” is arranged across the con-

duit immediately against, orin close proxim-

ity to, one side. of “the 0pp081te arms k, &/,
which are thereby prevented from laterel

- canting during the progress of the trolley shoe

45

50

d,in either direction. a’, a*, are stops on the
face of the bar a?, for hmltmn- the throw of
the arms £, £/, in each direction respectively,
the stops ad at beln g arranged to maintain the
ccntact bars n, n’, when et restasseenin Fig.

2, at a certain distance apart for insuring the
entrance of the trolley shoe d, at each end of
the section.

What I claim as my mventlon and desire

to secure by Letters Patent, is—

55
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- 1. In a condnit system fcr electric railways,

the combination with the motor on the ear, of
a current gatherer depending from the car,
and having positive and negative contact sur-
faces electrically connected with the motor,
the sald surfaces being adapted to rotate, and

insulated from each other; opposite arms or |

frames hinged to supports within the con-

1

duit, a contact bar attached to each frame |

and insulated therefrom, the sald contact
bars lying along the path of the current gath-
erer at a suitable distance apart, a lever pro-

jecting from each of the said frames, and act-
uating a preferably, pivoted box or vessel con-
taining quicksilver, and hermetically closed,
the said vessels inclosing the contact points
of the feed wires leading from the main con-
ductors to the said contact bars, snbstantmlly
as shown and described.

2. In a conduit system for electric rallweys,-

the combination with the motfor on the car of
a current gatherer or trolley shoe, composed
of an insulating web or partition carrying
metallic sides, which are electrically connect-
ed separately, with the motor and provided
with upright contact rollers; opposite arms or
frames hinged to supports within the conduit,
a contact bar attached to end frame, and in-
sulated therefrom, the said contact bars Iying
along the path of the eurrent gatherer at a
suitable distance apart, a lever projecting
from each of the said frames, and actuating
a preferably pivoted box or vessel containing
quicksilver and hermetically closed, the said

vessels inclosing the contact points of the feed

wiresleading from the main conductors to the
said contact bare, substantially as ehown and

described.

3. In a conduit system for electric railways,

-the combination with the mofor on the car of

a current gatherer or contact shoe, cempcsed
of a flexible insulatin g web or partition carry-
ing metallic sides, which are electrically con-
nected separately, with the motor, the said
sides bemn' provided: with upmght contact
rollers and divided into sections having inter-
locking supporting devices; opposite arms or
frames hinged tosupports within the conduit,
a contact ber attached to each frame, and in-
sulated therefrom, the said contact barslying
along the path of 'the current, gatherer at a
suitable distance apart, a lever projecting
from each of the said frames, and actuating
a preferably pivoted box or vessel containing
quicksilver and hermetically closed, the said
vessels inclosing the contact pointsof the feed
wires leading from the main conduetors to the
sald contact bars,substantially as ehown and
deseribed. |

4. A contact shoe for electrie railways, con-
sisting of a flexible central insulating web or
pertltlen and metallicsides ettached thereto,
the said sides being provided with upri‘ght
contact rollers,and divided into sections hav-

ing interlocking ears or lugs, substantially as -

ehcwn and descrlbed

| WILSON H. COTTON.
Witnesses: . | |
WM. KINKEL,

T. U. CI—IAPMAN
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