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CONDUIT SYSTEM FOR ELECTRIC RAILWAYS.'

SPECIFICATION forming partof Letters Patent: No 527,265, dated October 9 1894

Apphoa,tmn filed April 20, 1894,

To all whom it may concern:

.Be it known that I, WILLIAM A. BUTLER a
citizen of the Utited States, residing at New
York, in the county and State of New York,
have invented certain.new and useful Im-

-provements in Electric Railways, of which

the following is a specification.

My invention relates to that class of elec-
tric railways in which contact devices are
arranged at intervalsin a slotted oondmt be-
neath the roadway.

The object of the invention is to insure a
thorough insulation of the contact devices to
prevent leakage and waste of current,.and
yet permit of a perfect completion of the cir-
cuit throngh the motor carried by the car.

.To this end I arrange the electrical contacts

within an insulating box of a peculiar con-
struction, the principal feature of which is,
that the contact devices which establish con-
nection with the main cirenit are inclosed
within an inner box which is sutrrounded by
a larger box, the space between the two boxes
The
outer shell or box has a sllcht rocking mo-

- tion around the inner shell by which the in-
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ternal contact: device of the inner shell is
operated, and through the medium of suit-
able conductors extendmg to the outside of
the outershell, a circuitis established through

‘the brash or shoe carried by the travers-

ing car.
The details of construction and features of
novelty are hereinafter more fully set forth.
' As will be obvious after understanding my
organization, the contact boxes may be lo-
cated in the conduit in such a way that the
nnder face of the shoe or brush carried by
the car will form contact with the condueting
part.of the outer shell, and ¢ause the required
movement thereof, -or the boxes may be
arranged within the conduit in any of the
ways or according to any of the systems well
known in the art and to Whlch they are apph-

‘cable

My invention also-contemplates that- the
brush or eontact device carried by the ¢ar
shall be a trolley of one or more wheels, and
that the moving parts of adjacent boxes may
be connected pivotally to an ‘elongated trol-
ley bar upon which the wheels may run, and

Senal No. 508 322,  (No model,)

in all cases I provide weights or springs, by
which the movable. ounter ‘Shells of ‘the boxes
and the trolley bars connected thereto, shall’
be returnea to their normal position after the 53
passage of the contact shoe or trolley.

Any style of construction of conduit may
beemployed in connection with my invention.
I have preferred to illustrate that shown, de-
seribed and claimed in the patent of Cassidy 6o
and Butler, No. 515,572, dated February 27,
1894.. The flanged ends of the conduit sec-
tions of ‘that construction may be formed
with laterally projecting brackets to afford

‘supports for the rails, or girders upon which 65

the rails are mounted. I have shown the con-

"tact boxes arranged immediately beneath the’

slot in the conduit. They might obviously,
however, be placed at one side as'is comrmon:
in many systems of conduit construction.

The accompanying drawings show my in-
vention in a practical and eﬁicient form now,
best known to me, but obviously the details of
construction or organization may be modlﬁed
by those skilled in the art.

Figure 1 is a longitudinal vertical section
through one of my 1mp10ved contact boxes;
Fig. 2, a transverse section. therethrough;
Fig. 8, a detail view showing. a modlﬁeamon, ‘
Fig. 4, a transverse section throuO'h a conduit 8o
on the line 4, 4, of Fig. 5; Fig. 5, a longitudi-'
nal section on the line 5 5, of Fig. 4; Fig. 6,

a longitudinal section on the line 6, 6 of Fw

4; Fw 7,a longitudinal section of a condmt
showing the organization in whieh trolley -85
bars or tracks are employed and upon which

a trolley earried along by the car runs; and
Fig. 8 is a plan view of the same organiza--
tion, the walls of the conduit as well as the
hanger from the car being shown in section. go

FIO'S 1 and 2 show one , form in which my
1mp10ved principle of construction of the
contact boxes may be embodied. Each box’
is composed of an innershell A, andan outer
shell ‘B both preferably cyhndrlcal They 93
may be made of iron or-other suitable mate-
rial and preferably both the interior and ex-’
terior. faces of 'all the parts of both shells
should be coated with insulating material,.
suchforinstance as vitreous enamel or japan. 100
The inner shell is to be stationary and the
outer-one is to have a slight rocking or osecil-
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lating motion around it, and the space be-
tween the two may be filled with insulating
material C, such for instanceas oil or parat-
fine, which may be introduced at the opening
in the outer shell, closed hermetically by the
plug C’, or in other ways, one of which is
hereinafter described.

The parts may be constructed and arranged

‘asfollows: Aboxsupportingbracketor frame

10

. s

‘eup ¢ from which a tnbe o’ extends.

20
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D adapted to be secured in the conduit and
upon the wall thereof, as for instance by one
ormore boltsd,d’ representing the wall of the
conduit, is formed with an arm D/, the upper
end of which is formed like one half of a di-
vided coupling box such as used for making

electrical connections, and a tube D? extends

from the recess thereof. - The inner shell A is
formed in two parts. One part ig a circular
This
tube lies in the tube D? of the bracket and
the annular space befween the two tubes is
filled with insulation ¢®which maybe of hard
rubber or other suitable material. = All the
parts should be tightly fitted together. The
other part of the inner shell is the cover a®
which is bolted to o, as shown, and is pref-

- erably formed with a hollow hub or projec-
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tion 2% A cup o® of insulating material fits
tightly in the hollow hub and a cylinder at
of insnlating material fits tightly in the tube
o’. A eonducting rod E extends through the
sleeve of insula,ting material af and into the
cup ‘of insulating material of, and its pro-
jeeting end e is to be secured to the main
conductor F, which extends along the con-

~ duit and is supported in the coupling boxes.

at the ends of the arms D’ of the bracketsD.
This joint may be formed as follows: The
lead armor and insulation of the main con-
ductor is cut away as seen for instance in
Fig. 5, and the end ¢ of the rod E is secured
toit. This may be done by bending the end e
around the conductor and soldering it if de-
sired. The other half or_cover G of the
¢oupling box is then placed in position and
secured by bolts g tothe half of the coupling
formed on the end of the arm D’. Through

an openmg in the cover G, closed by a screw |

plug G/, insnlating materlal may be intro-
duced in a liguid form to completely fill the
interiorspaceof the coupllng, such insulating
matemal being marked ¢’. The black cu‘cle
g surroundlng the conductor F indicates the
insulation thereof.

As seen in Fig. 2, the cylindrical shell or
cupaisa slottea lonaltudlnally, and the op-
posite walls of the slot H are concave, being
curved on the arc of a circle to form a bear-
ing for a'cylindrical plug ', which may be
inserted endwise before the cover g2 is placed
in position. Tight joints are formed, and
consequently the inner shell A is pracmcally

hermetically closed: The .cylindrical plug |

H’ is bored transversely to receive a bushing
h’ of insulating material, through which
a eontact arm H? passes and in Whlch it
tightly fits. - The lower end of the arm is bi-

furcated or provided with two spring blades
h?, B2, which straddle the conductor E located
axially within the shell as already described;

"and the outer end of the arm is formed with

a e¢ylindrical head H? thatis seated in asocket
in and makes electrical contact with a con-
ductor I rigidly earried by the outer shell B,
and insnlated therefrom. The construction
of the outer shell B may be substantially that
of the inner shell, that is to say,itis made in

-two parts, one part b being a eylindrical drum.

from which a hollow. bearmw b’ extends, this
hollow bearing being mounted and turning
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upon the exterior of the tubular projection :

D? of the bracket. This joint or bearing
might be packed in any usual and well-known
way,orl may employ some such arrangement
as that shown in Fig. 1,viz: I cover the joint
by a flexible tube which may be corrugated,
and one end of which'is cemented to the ex-
terior of the tube D? and the other end to the
exterior of the hollow bearing d’. The other
part b? of the exterior shell consists of a cover
which is bolted to the part b, and is formed
with a hollow hub % which- has its bearings
in a removable arm D3 of the bracket D. A
cup d* of insulating material is seated in the
hollow hub and in such cup is seated the
hollow hub a* of the inner shell. This man-
ner of connecting and mounting the inner
shell will hold it rigidly, though I may as an
additional precaution provide a set screw ¢?
passing through the tube D? and engaging
the tubular projection o’ of the inner shell,
suitable insulating material being preferably
introduced between the end of theserew and
the latter tube. It will now be obvious that

. the rocking motion of the outer shell of lim-

ited extent w111 cause either of the spring con-
tact plates %2, 42 to be pressed into contact
with the conductmcr rod E,the sides of which
may be flattened, it desired, as is indicated

in Fig. 2, and that current may therefore be-

taken from the main conductor F through
the conducting rod E to contact A and arm

85
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H* to the conduector I, rigidly mounted in the .

outer shell. ] B
In Fig. 2 the end of the rod'I with the

socket for the cylindrical end H3 of the econ- .-

ducting arm H?extends inwardly beyond the
wall of the outer shell. I may,however, con-
struct the outer shell in a different manner;
that is, it may be divided axially into two
halves formed with flanges to be bolted to-
gether as indicated in dotted lines-in Fig. 2.
In that event the socketed end of the con-
ductor I need not extend into the shell, but
may be arranged as indicated in Fig. 3, and
the upper half of the outer shell may be
dropped into position, so that the ¢ylindrical

120
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head H? will be seated in the socket of ‘the .

conductor T.

© ‘When the box is constructed as shown in
Figs. 1 and 2, the parts must be differently

assembled, but the manner of assembling
them is obv1ous and description is unneces-
sary.
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A yoke K is bolted to the outer face of the
shell B by bolts k, insulating material being
placed between the yoke and the outer face
of the shell, and between: the inner face of
the shell and the heads of the rivets orbolts
k, and as indicated by the dotted lines %’ a
bushing of insulating material is placed
around .the bolts k. A flanged bushing %?

passes through the hollow hub of ‘the yoke,

and within this bashing closely fits the sock-
oted conductor I.. A cap k® is bolted to the
outer end of thé conductor I and is formed

with two contact faces or blades k* in contact

with which a roller L .of conducting material
rotates.
of insulating material, supported in the arms

K’ K’ of the yoke K.

20

As before .stated I contemplate ﬁlllno the
space between the inner and the outer shell
with insulating material.: In-the construc-
tion shown in E‘ws 1 and 2, I prefer that the

. space shall be. ﬁlled withoil.. In the construe-

25

tion indicated in Fig. 3, the space may be
filled with paraffine. “THe slight ‘movement
of the upper end of the conduecting ‘arm H?
will compress the paraffine and form a space
of sufficient extent to permit the free move-
ment of the arm; or if the space were filled
with rubber, its -elasticity would permit of
the required movement of the arm. In order

" to.return the outer shell to the normal posi-
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" that of the box immediately preceding.

-to the normal position.
rubber is used to fill the space between the

tion after it has been struck by the moving
shoe of a car, I may weight it at the bottom
ag-indicated in Figs. 1-and 2, or springs may
be employed, and where a packing or filling
of rubber between the shells is employed, its
elasticity assists the return of the outershell
‘Where paraffine or

two shells, it may be introduced at the point
(’in liguid form, or I may mold it abous
the inner shell and then clamp the two parts
of theaxially divided outer shell upon it.

I contemplate that the box shall be assem-
bled as shown and described, and. the only
work to be performed in the conduit will be
to bolt the brackets D to the wall of the con-
duit or to such other support therein as may
be provided. As shown in Figs. 4, 5 and 6,
the contact boxes are placed at suitable in-
tervals within the conduit, and are swept by
an elongated brush or oontaet shoe M, earmed
by the car.

To provide ﬂex1b1llty in passing around

curvestheshoe may be jointed asindicated at.

m,or the same purpose acecomplished in other
well-known ways.  The ends of the shoe are

_preferably rocker shaped, and as the car

passes along, the shoe makes contact with
the roller of one contact box before leaving
As

“the.curved or rocker shaped end of the shoe

65

strikes 'the roller I. of the contact box, it
roeks:the outer shell of the box and the'con-
ductor I turns the contact arm H? upon its

" bearings H and establishes contact between
one of the contact blades A® and the conduec-

This roller revolves upon an axis

tor E within the box. A circuit is therefore
completed - from the main conductor fo the
shoe, and to the motor on the car throngh
the central ‘insulated conduetor O of .the

70

hanger O’, depending from the car and to -

- which the shoe is attached. In ordertoguide

the shoe accurately, I may form within. the
conduit a track P P consisting of upper and
lower rails upon which run grooved. wheels,
mounted in frames attached to the end sec-
tions of' the jointed shoe.

couplings G W1thm which" the conductors E
are attached to the bared main conduector.

In these figures,
~X indicates the armored main conductor
. passing along the conduit, and through the

8o

At intervals I place in the bottom of the eon-

duit’ drains or traps Y that discharge into
the sewer connections. - ‘

- Another feature of my invention isg illus-
trated in Figs. 7 and 8 wherein the general
orgamzamon is the same as that already de-
seribed, except in the following particulars:
In‘;tead of using a shoe 1 employ a trolley on
the hanger: carrled by the car. - This trolley
may have three grooved wheels, one insulated
Q which runs,upon a guide rail at the fop,

and two others Q’ wh1ch run upon a sectional

conductor formed as follows: The end of the
conducting rod I extending from a contact
box is pivoted to an elonvated conduector R,
and the same conductor may be bumlarly

supported at another point by a like pivoted

arm as 8. Such a series of conductors form
a track, substantially as indicated in Figs. 7
and 8, upon which the trolley conduotmg
Wheels Q’, Q' run. Normally the boxes main-
tain their usual upright position as indiecated
at the right-hand side of Fig. 7, and hold the
conducting rail or trolley track R in its high-
est posmon As the conducting wheels Q', Q°
run upon this section R of the track, the sec-
tion is forced down at all points sunultane-
ously, itsaction being a common parallel bar
movement. In this way the connections of
the main conductor are completed and the
wheels Q’, Q' conduct currentaslong as they
are running upon that section of the track.
When: they leave. it, the weights or springs

‘already referred to restore the parts to their
normal position, and the section of the track

referred to is disconnected from the cireuit.

The ends of the track sections R may be
curved or turned downwardly and overlap as
shown; and of course the trolley wheels Q’,
Q" make contact with onetrack section R be-
fore leaving the preceding one. ‘The adja-
centoverlapping faces of the ends of the track
sections might be insulated as indicated by
the heavy lines in Fig. 8. Instead of having
onetrack section R-connected with two adja-
cent boxes, each section may connect with
butone contact box,the otherend of the track
section being supported by apivoted,weighted
or spring controlled arm S, which howeve1
should preferably be insulated from the track
gection, as indicated at s in Fig. 7. By such
an organization the number of boxes required
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will be less than where each track section is
connected with two boxes, and the expense

- of installing the system be correspondingly
" reduced. Of course the track sections are

properly aligned with the guide rail, upon
which the insulated roll Q runs,and there
will be no liability of the trolley wheels Q’,

- Q' leaving the sectional track.

10

15

As already stated, the contact boxes when
used in aceordance with the plan indieated
in Fig. 4, may be located at one side of the
conduit and not immediately beneath the
slot, and similarly the sectional trolley track
shown in Figs. 7 and 8 may be located at one
side of the conduit.

Ieclaim as my invention—

1. In an electrie railway system, a contact

. box consisting of an inner closed stationary

20

shell having a conduetor arranged therein,
extending therefrom and adapted to be con-
nected with the lead of an electrie circuit, an
exterior shell capable of rocking about the

- inner shell, a contact arm carried by the in-

25

30

35

ner shell, and adapted tobe moved into con-
tact with the conductor therein, and a eon-
ductor extending through and carried by the
outer shell and mechanically and electrieally
connected with the contact arm of the inner
shell, substantially as set forth. |

2. In an electric railway system, a contact
box consisting of an inner closed. stationary
shell having a conductor arranged therein,
extending therefrom and adapted to be con-
nected with the lead of an electric cireuit, an

exterior shell capable of rocking about the-

inner shell, a contact arm carried by the in-
ner shell, and adapted to be moved into con-

- tact with the conductor therein, a conductor

40
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extending through and earried by the outer
shell and mechanically and electrieally con-
nected with the contact arm of the inner
shell, andinsulating material filling the space
between the two shells, substantially as set
forth. -

3. In an electric railway system, a contact
box consisting of a closed stationary inner
shell having arranged therein a contaect or
conductor adapted to be connected with a
circuit exterior to the shell, a ecntact arm
pivotedin orupon the inner shell and adapted
to make electrical connection with said con-
ductor, a closed rocking exterior shell and a

. conduetor therethrough, and mechanically

and electrically connected with the contact
arm of the inner shell, substantially as set
forth. :

4, In an eleetric railway system, the com-

- . bination of the bracket having a coupling

box G and a tubular extension D? of a con-
tact box congisting of a closed stationary shell
having a tubular projection seated in- the
tubular extension of the bracket, an insu-

- - lated conductor extending from the chamber

of the coupling G throughthe tube of the shell
to the interior thereof, said conductor being
formed with a connected tube, a contact face
within the shell, a contact arm pivoted in

said shell and adapted to be moved into con-
tact with said conduetor, a closed exterior
shell mounted upon the tubular extension of
the bracket and having a eonductor extend-

70

ing therethrough, and electrically and me- :

chanically connected with the contaet arm,
substantially as set forth.

5. In an eleetric railway system, the com-
bination of the bracket having a coupling
box G and a tubular extension D? of a con-
tact box consisting of a closed stationaryshell
having a tubular projection seated in the
tubular extension of the bracket, an insu-

“lated conduector extending from the chamber
-of thecoupling G through the tube of the shell

to the interior thereof, said conductor being
formed with a connected tube, a contact face
within the shell, a contact arm pivoted in
said shell and adapted to be moved into con-
tact with said conductor, a closed “exterior
shell mounted upon the tubular extension of
the bracket and having a conductor extend-
ing therethrough and electrieally and me-
chanically connected with the contaet arm, a

75
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main conduetor or lead of the circuit secured -

in the coupling G and electrically connected
with the conductor extending from theinner
shell, and insulating material filling the space
between the inner.and outer shells, substan-
tially as.set forth.

6. In an electrie railway system, a contact
box consisting of a closed inner shell, a con-
taet or conductor arranged therein, the cylin-
drical pivoted plug having its bearings in a

95
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slot in the rim of the shell, the rocking eon- -

taet arm carried by the plug and adapted
when moved to make ceontact with the con-

“ductor within the shell, the rocking exterior

closed shell, a conductor extending there-

8o

through and mechanically and electrieally - -

connected with said contact arm, and insu-
lating material filling the space between the
two shells, substantially as set forth.

7. In an electric railway system, a contact

IIC

box consisting of a closed inner shell having

the cireuit conductor or contact located there-
in-and an insulated pivoted contaet arm ex-
tending through the shell, the inner end of
which is adapted to be moved into conneetion

115

with said conduector, the outer closed rocking -

shell having a conductor arranged in the wall
thereof, and extending to the exterior thereof,
said conductor being formed with a socket to
receive the head or end of the contact, an arm
whereby the contact arm is electrically and
mechanically connected with the switech arm,

I2¢

and adapted to be moved by the rocking of

the outer shell, substantially as set forth.
8. The combination, substantially as set

128

forth, of a conduit, the main conductor run- -

ning therethrough, a series of brackets, each

having a coupling box ‘through which the -

main eonduetor passes, and a contact box con-
sisting of a closed innershell, a rocking closed

130

outer shell, a conductor or contact projecting - -

from the outer shell, and controlling the con-
tacts within theinner shell, and a contact de-
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vice carried by the car adapted to rock the
outer shells to complete the eircuit.

9. The combination, substantially as set
forth, of the conduit, contact boxes or.dévices
arranged therein atintervals, a sectional trol-
ley track each section being supported above
the boxes by normally upright pivoted paral-
lel bars and adapted when depressed to com-
plete the circuit through the track section,
the adjacent ‘ends of track sections being
respectively curved or ineclined and having
overlapping cut away ends with 1ntervenm"
insulation, and a- eonduetlng trolley carmed
by the car and running upon the sectional
track.

10. The eombmatlon of a conduit, contact

boxes arranged therein atintervals and each
having a plvoted conductor extending there-
from. and controlling eontaets thereln, piv-
oted arms arranged in the conduit between
the contact boxes, a sectional trolley track
each section of which is pivotally connected

(v

with one end of said pivoted conductors and:

one of said pivoted arms, and the trolley
wheel running on said track, the combination
being and operatmvsubstantlally asset forth.
Int testimony whereof I have hereunto sub-
scribed my name.
WILLIAM A. BUTLER.
Witnesses:
FrANK S. OBER,
I. J. SUMER. °




