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UNITED STATES

PaTENT OFFICE.

LOUIS R.LAVALLE AND ALBERT H. LAVALLE, OF HOLYOKE, MASSACHUSETTS.

CONDUIT ELECTRIC RAILWAY.

SPECIFICATION forming part of Letters Patent No. 542,164, dated July 2, 1895. i
Application filed March 17,1894, Nerial No. 503,997, (No model.)

To ail whom it may concern:
Be it known that we, Louis R. LAVALLE

and ALBERT H. LAVALLE, of Holyoke, in the

county of Hampden and State of Massachu-
setts, haveinvented a new and Improved Con-
duit Electric Railway, of which the following
is a full, clear, and exact description.

Our invention relates to improvements in
that class of electric railways in which the
line-wire is carried in an underground con-
duit; and the object' of our 1nvent10n is to
produce a comparatively simple system of
this kind, in which a continuous supply-wire
is used, and in which the trolley is arranged
in a series of blocks fed from the supply-wire,
but out of circuit except when the trolley is
in contact with them.

A further object of our invention is to pro-
vide a very simple and positively working
switch which is adapted to automatically cut
in the sucecessive blocks and cut them ouf as
the trolley progresses.

Another object of our invention isto pro-
duce a very simple and efficient trolley which
is adapted to make positive contact with the
trolley-wire, which is also adapted to operate
the switches of the line, which forms a per-
fect conductor of the current from the trolley-
wire to the motor, which is vertieally exten-
sible so as to adapt itself to the varying load
of the car to which it is attached, and which
is separable longitudinally, so that in case a
car jumps the track the trolley parts and no
great harm ensues.

To these ends our 1nvent10n consists of cer-
tain features of construetion and combina-
tions of parts, which will be hereinafter de-
scribed and claimed.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar figures of reference indicate
corresponding parts in all the views.

Figure 1 is a sectional plan on the line 1 1
of Fig. 2 of the conduit, showing our system.
Fig. 2is a cross-section on the line 2 2 of Fig,
1. TFig. 31is a cross-sectional view illustrating
a modified form of the conduit. Fig. 4 is an

enlarged sectional plan on the line 4 4 of Fig.
5 of the switch which sends the current from
the supply-wire to the trolley-wire.

Fig. 5 is

‘the wire- ends.

a vertical longitudinal seclion on the line 5 5
of Fig. 4. Fig. 6 is a broken detail plan of
the trolley and switeh wires, showing their
means of insulation and support. Fig.7 isa
longitudinal section on the line 7 7 of Fig. 6.
Fig. 8 is an enlarged detail side elevation of
one of theinsulating-cushions used tosupport
Fig. 9 is a cross-section
through the trolley and switeh wires, and
shows the insulating-support in elevation.
Fig. 10 is a detail plan view of the arrange-
ment of the conduit at a turn-out. Fig. 11is
a detail plan view of the support for the trol-
ley-arm. Fig. 12 is a vertical longitudinal
section on the line1212 of Fig.13,and Fig.13
is a vertical section ontheline13 13 of Fig.12.

In earrying out our invention we employ a
conduit 10, which is preferably of metal and
is also preferably of rectangular cross-section,
this conduit being arranged in the usnal man-

ner between the track-rails 11 and having the

customary longitudinal top-slot 12, through
which the trolley-arm passes, while at inter-
vals in the top are manholes 13, through
which the interior of the conduit may be
reached. The conduit is provided at neces-
sary intervals with eross-braces 14, which form
supports for the wires and other mechanism,
as hereinafter described, and the roof of the
conduit is strengthened and sustained by
braces 14*. (SeeFig.2.) Instead,however,of
constructing the conduit as deseribed, it may
be made, as shown in Fig. 3, with vertical
walls 15 and with a closing center-plate 16,
which forms its roof and which extends from
rail to rail, the plate being slotted, as shown
at 17, for the passage of the trolley -arm.
Extendmv longitudinally through the trol-
ley, and preferably at one side, is a supply-
wire 18, carrying the main current, this be-
ing held in insulators 19,and on the opposite
side of the conduit is a return-wire 20, al-
though this may be arranged in any conven-
ient part of the conduit, and the return-wire
is connected with the rails by the branch-
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wires 21, but, if desired, it may be returned”

direct to the source of supply without con-
necting with the rails.

The conduit carries beneath the slot par-
allel wires 22 and 23, which are arranged in
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blocks, as clearly illustrated in Fig. 1, the
wire 22 serving as a trolley-wire and the wire
23 serving as a switeh-wire to convey the cur-
rent to the switch-operating magnets, as here-
inafter described; but the trolley-wheels run
on both these wires. The ends of the wires
22 approach nearer than the ends of the wires
23, so that the trolley wheels leave the wires
23 first, and thus prevent the forming of an
arc or excessive sparking., The wires 22 and
23 have depending ends 24, which project
down through the insulating-blocks 25, these
being.preferably of porcelain, although other
material may be used, and the wires are fas-
tened by nuts 26 on their lower ends, which
nuts lie in a recess 26* in the under side of
each block. There is a drain-hole 25* in the
center of each block.
flanges 27 which enable them to be conven-
iently fastened to the braces 14 or equivalent
supports, and on the blocks are insulating-
cushions 28, through which the wires pass,and
these cushions have raised central portions
29, which extend between the adjacent ends
of the wires, as shown clearlyin Figs.Gand 7.

Adjacent to the ends of each set of wires
22 or £3 is a switeh 30, which is held prefer-
ably in a metallic box or case 31, and which
isadapted toshiftthe current from thesupply-
wire through the trolley-wire in the manner
described below. Each switeh is provided
with electro-magnets 32 which connect by a
wire 33 with the switch-wire 23 of one of the
adjacent blocks, and by a wire 34 with there-
turn-wire 20. Consequently when the trolley
strikes the switch-wire and the trolley-wire
the circuit passes through the trolley wheels
and through theé wires 33 and 34 to the return-
wire, thus energizing the magnets and work-
ing the switch.

Opposite the magnets 32 is a swinging ar-
mature 35, which is normally pulled away
from the magnets by a spring 36, and which
is hinged, asshown at 37, to a rigid section 38,
connected with one pole of the magnets, and
this arrangement provides for a strong and a
long pull when the magnets are energized.
The freeend of the armature is connected by
a link 39 with a sliding-rack 40, which moves
in a support 41 and engages the segmental
rack 42 of a cross-shaft 43 which is mounted
in suitable bearings 44 and has contact-arms
45 of conducting material, adapted to engage
the contact-springs 46, which are arranged in
the paths of the arms and are counected by
means of wires 47 and 48 with thesupply-wire
18 and the trolley-wire 22. (See Fig. 1.)

It will be seen that as soon as the trolley
strikes the switch and trolley wires the cur-
rent will be carried through the magunets 32,
as above described, and this will cause the
armature to swing and move the rack 40 in
away to turn the shaft 43 and throw the arms
45 into engagement with the contact-springs
46, after which the current will pass from the
supply-wire 18 through the wire 47, the con-

The blocks have end
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tact-springs 46 and the switch-arms and shaft
connecting them, the wire 48, the trolley wire

22, and from the trolley to the motor in the .

usual way.

In connection with the wires and conduif
described a trolley illustrated in Figs. 11 to
13, is used. This trolley is hung in a sup-
porting-plate 49, which is carried on stringers
50, attached to a car, the plate having an
elliptical slot 51 therein, theshortest diameter
of whichis somewhat greater than the diam-
eter of the upper cylinder or hanger 52 of
the trolley, so that thesaid hanger may have
the necessary movement in the plate. This
hanger has trunnions 53 at its upper end,
which turn in sockets 54 in the supporting-
plate 49, so that the hianger has free lateral
motion or swing to adapt it to curves, &e., in
the conduit. * In the eylinder or hanger 52 are
longitudinal grooves or keyways 55, which
extend from a point near the top to the bot-
tom of thegylinder, and in these keyways fit
and slide the keys 56 on the lower cylinder
57 of the trolley-arm, which lower cylinder is
normally pressed downward by a spring 58
coiled in the upper part of the cylinder 52.

Within the lower eylinder 57 is a contact-
tuobe 59 of good conducting material, which
is thoroughly insulated and is held in place
by insulating rings 60, these being secured
by bushings 61 and 62 or by equivalent fas-
tenings. Connecting with this contact-tube
59 is a conductor 63, which extends down-
ward through the lower end or arm 64 of the
trolley and econnects with the truck-framse 65
of the trolley, this frame being preferably
made in two parts, with meeting flanges 65,
which are bolted together, and the frame is
thoroughly insulated from the trolley-arm by
the insulating-packing 66, which is held be-
tween the flanges 67 of the trolley-arm 64 and
overlaps the upper and lower portions of the
truck-frame 63, the packing being preferably
made in two parts to facilitate its applieation
to the trolley-arm.

The truck - frame is provided with four
wheels 68, arranged in pairs on opposite sides
and adapted to run on the wires 22 and 23.
These wheels are carried on axles 69, journaled
in hangers or bearings 70, supported by the
truck-frame 65. 'T'wo wheels might be used,
but four are preferably employed, to enable
the trolley to easily span theinsulating-cush-
ions 29 and connect the ends of the adjacent
wires 22 and 23, so as to effect the switching
of the current in the manner deseribed above.

Within the contact-tube 59 is a sliding
spring contact-head 71 on the end of a con-
duocting-rod 72, whieh rod extends upward
through the trolley-hanger and is at its up-
per end insulated by means of soft rubber
blocks in a supporting bracket or plate 73,
which is fastened to the supporting-plate 49.
It will thus be seen that the trolley may have
the necessary up-and-down movement, the
cylinder 57 sliding within the cylinder 52,
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and the contact-head will have a similar

- movement within the tube 59 and will make
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a positive contact therewitl.
passes from the trolley-wire through the trol-
ley-wheels and frame, up through the con-
ductor 63, the tube 59, the contact-head 71,
the eonductor 72, and from. this to the motor

.in the usual way.

In Fig. 10 we have shown the arrangement
of the conduit and a guide for the trolley at
a turn-out. The conduit-slot 12 is met by the
converging slots 74 and 75 at a turn-out, and
extending across the slot 74, and parallel with
the slot 75, is a guide-arm 76, which is ar-
ranged in the conduit and is adapted to close
against a stop 78, being pressed into engage-
ment with the stop by a spring 77. When
the trolley comes up the slot 74 it strikes the
guide-arm 76, knocks it to one side, and passes
on into the slot 12;but when the trolley comes
the other way it btrlkes the guide-bloek 76
and is guided into the slot 75.

Having thus described our invention, we
claim as new and desire to secure by Letters
Patent— -

1..In an electric railway, the combination
with the trolley and switch wires, of the in-
sulating supporting blocks arranved beneath
the wire ends, means for fdstenmu the wires
to the blocks and insulating cushlons ar-
ranged between the wires and the blocks, sub-
stantlallv as described.

2. The combination, with the switeh and
trolley wires having bent ends, of the support-
ing and insulating blocks to carry the wires,
the blocks having recesses in their bottoms to
receive fastening nuts on the wires, and in-
sulating cushions arranged between the wires
and the blocks substantlally as described.

3. In an electrlc railway, the combination
with the trolley wires arranged in blocks, and
the supply and return Wires, of the switeh
comprising an electro-magnet, a swinging ar-

‘mature adjacent tothe magnet, a sliding rack

actnated by the magnet, a pair of swinging
switech arms actuated by the rack, contact
springs toengage the arms, and electrical con-

The current.

 nections whereby the switch is operated by

the passing of a trolley on the trolley and
switch wires, substantially as described.

4. In an electric railway, the herein-de-
seribed trolley, comprising a eylindrical hang-
er, a second spring-depressed cylinder ar-
ranged within the hanger, an insulated con-
tact tube in the second ecylinder, a truck in-
sulated on the lower end of the trolley, a con-
duetor leading from the truck to the contact
tabe, and a eonductor held in the upper part
of the trolley and having a sliding contact
with the contact tube, substa,nmally as de-
seribed.

5. In an electric railway, the herein-de-
seribed trolley, comprising an extensible
hanger or arm, a truck insulated on the lower
end of the hanger or arm, a contact tubewith-
in the hanger, a conductor connecting the
trock with the contact tube, and a second con-

ductor held in the upper part of the hanger

and provided with a head o enter the contaet
tube, substantially as described.

6. In an electric railway, the herein-de-
seribed trolley, comprising an upper cylinder
pivoted on a support, a second spring-de-
pressed cylinder held ‘within the upper cyl-
inder, an arm secured to the lower cylin-
der,a truck insulated on the arm, a contact
tube within the lower cylinder, a conductor
leading from the truck to the contact tube,
anda second conductor held in the upper part
of the hanger and provided with a head to
enter the contact tube, substantially as de-
scribed.

7. The eombination with slotted support-
ing plate having trunnion sockets in its up-
per side, of the swinging hanger having slid-
ing sections, and trunnions, as specified, the
conducting rod fixed as to vertical movement,
also insulated as shown, and having a sliding
contact head, as shown and described.

LOUIS R. LAVALLE.
ALBERT H. LAVALLE.

Witnesses: ,
EDWARD W. CHAPIN,
RICHARD G, KILDUFT.
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