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UNITED STATES

PATENT

WILLIAM DAVIS MERRY HOWARD, OF REDWOOD CITY,

CALIFORNIA.

SUBTERRANEAN ELEGTRIC CONDUIT.

SPECIFIG&TION forming part of Letters Patent No. 596,812, dated January 4, 1898.
Appli{:frhioﬁ filed Jone 18, 1897. Berial No. 641,239, (No model.)

To all whom ¢t may COTLOErTL:
Beit known that I, WILLIAM DAVIS MERRY
HOWARD, a citizen of the United Sfates, re-

siding at Redwood City, county of San Mm;eo |

State of California, have invented an Tm-
provement in Subterranean Electric Con-
duits; and I hereby declare the following to
be a full clear, and exa,ct desellptmn of the
same.

My invention 191ates to a means for trans-
mitting and supplying the electric current to

movable objects, and is more especially de-

signed to provide a subterranean electric con-
duit within which the trolley wires, rods, or

tracks are suspended, insulated, and pro- |

tected from the action of moisture, the tend-
ency to leakage, and induced currents; and

- 1t consists in certain details of construction,
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which will be more fully explained by rel-
erence to the accompanying dmwmws 111
which—

KHiguare 1 18 a transverse seetwn showmn
one view of my invention. IKig.2
tudinal section.

The object of my invention is to transmit

underground electric currents from conduct-
ing or trolley wires 0 a moving obgect with
a hwh degree of safety, economy, eficiency,
and cll_w:n:zﬁ:nl1;i3y3 both mechanical and elec-
trical, thus conveyinga current of high elec-
trical efiiciency at a small cost of mainte-
nance and avoiding the use of the unsightly
poles and
trolley systems, together with the danger aris-
ing from such wires on account of the neces-
sary high voltage of the current carried by
them.
. This invention is especmlly adaptable to

the transmission of an electric current to

street-cars for the purpose of supplying power
to drive the same.
My conduit consists of two concentric tub e%,

made of iron or other suitable materials, the |

outertube Ginclosing the inner fube H,which

is held in position by iron columns or stand-

ards centrally fixed in the bottom of the outer
fube and having the inner tube bolted or
otherwise secured to the upper ends. 'The
radius of the inner tube is equal to abouf
two-thirds that of the outer tube. The outer
tube has a longitudinal slot V made in the

| & continuous channel is formed,

1S a 10110'1—- -

naked wires employed in ordinary |

| turned 50 ‘as to form a radial channel be-

tween the periphery of the tube and the up-
perend and having lips turned outwardly, as

shown at G', and admpted to De fixed to the

ties or othel surface-supports, whereby the
parts are properly maintained in positionand
through
which. connecfion is made from the car or
other object on the surface to the interior. of
the tube. The interior tube does not form a
eomplete cylinder, butis left open atthe bot-
tom for about one-fourth the circumfierence.
The edges at this pointare turned inwardly,
as shown at H, so as to form guide-rails for
the plow or carrier P’, the oper ation of whmh
will be hereinafter descubed

In the interior tube H and fixed to the
standard X are two arms Y and Y', which
support the two trolley-wires T and T by
means of connections which are suitably in-

| sulated from the supports Y and Y', as shown

at Z and Z'. Thetrolley-wires and all work-

| ing parts are thus contained and protecied
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within the interior tube H, so that no water

or other foreign matter which may enter the
slot V can obtain access to the tube H, and,
if deemed necessary or convenient, either or
both tubes may be lined or covered with any
insulating paint or other suitable coating,

which will prevent all loss of electric current
by radiation,and all short-circuiting, with its

accompanying dangers, is reduced to & mini-
mum. By this construction the trolley-wires
are also given a high electrical insulation
from cenductlwty a,nd leakage.

The outer conduit-tube ( is connected at
convenient intervals with the sewer shown at
S, whereby it may be always kept dry and

clean.

The electric current is transferred from the
trolley-wires T T to the moving object, or the

circuit is completed by means of the plow or

carrier P P'. Thisis made up, as shown in
the present case, of two steel or iron plates,
curved to be concentric with and lying be-
tween the outer and inner tubes x and I, as
shown. These plates have radial extensions
passing up through the slot formed in the
outer tube at V, :—md they are suitably fas-
tened together by rivets or bolts at the top.
‘At the lower end these plates P and ' are

upper palt of its periphery, the tube being | bent at such an angle as to extend approxi-
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éor channel below the surface of the pmtes PP 10
éand smmbly pr oteeted t@ px event the eom- i
""" Thlsm*?”

BEREREREEEE RN the trolley Wheels _W &1(1 EV_" me _J(mma_,led_ po—%s,; (;marke;d _A_ A" ) Tl om: thzs pmut the -
_________ Springs R R’ situated below these cases act | ‘connections are made in the usual manner
oo 1o toeontinually thrust or force them upwardly, | through the motor-cireuit.: (Nothereshown. ;1
o+ 80 that the: Lmlle) -wheels 'W. W' are kept | The retum current may either be grounded, .
T in constant and: per feet 'c!onme;t' Wﬂh the' or, 'as shown in the present case, 1t pa&,sesé o
2VlleS-T'-'-:-5-:1:.1:':'_'_ | i f'éalong-&nmsulfmedeopperwnefmmthebmd 3o

At the point where the plﬂ)WS P P’ pabs be- |
1 5 tween the mnel edﬂ'es H’ Of the lowel pmt ofg_

ing-post A, and this wire follows the surface = .
?foihe ﬂow lug P’ in the Same} mannerasthe .

SRR -_:ﬁzﬁ:ﬁ:i%iﬁéThIS plOW_lS -SLlSpended fmm the movmg eara sattenddnt szon the ovelhead tmlley 538’5@111%
. 1 by a suitable frame or tms‘smthefollmvmfré %&16&'?01(1@&:11i:i:é%éi?*é@éf?i???f?ﬂ?ff‘?‘*f”””?-“f??fa
oo manner: o ‘Having thus described my invention, what '+
e It Elare two honzontalbeamsa;ttached rw*— Ielmmasﬁewjanﬁ@esueto_secuwM?Le’tbeiS.?%%
SRR j;s;1dlyt0_thebodyoft'heemandp&,mllelwmh’Paf,tient'l*—-?-f—if-z-f;%;%;ézigi;i_i-:;;;q:;;;;;i.i-i;i;é;f;.;
thelme (}ftmvelthefeon-,-Uponthesebflams 1 Thecombmatmnw1tlmco'ndu1tpmwdea 100
3?55

:Slde -oﬁ Llle befbms E {-md E’ act te keep ‘theseg
beams in a normally central position. Atthe

and 1111:0 the mtel 101 of smd tube fmd secured

same time they allow freedom for the several
different movements that will take place when
the car passes around curves, and the plow
by these means is allowed to adjust itself to
the curvature of the slot V. These springs
$5
jars or jerks caused by the violent stopping
or starting of the car.

The beams D and D’, fixed near the center
of the beams E’ and pamllel with the beams
F and F’, form guides to the plow P, which
rises dnd falls between them, actu:a,ted by ir-

regularities as the rollers L travel upon the
ﬂ'mdes II', and the springs D and D’ acting
with an upwal d thrust tend to hold the plow
in its proper position.

The operation of the device will be as fol-
lows: The plow being attached to a moving
car and entered in the condult with its ‘D‘Hlde-
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wheels L L' traveling upon the inner edﬂ*es_

6o of the tube IH, as shown at II', the tlolley-—

wheels W W' are retained in electrical con-
tact with the wires T T', thus completmﬂ' the
circuit through the motor on the moving car.
) The trolley- Wheel bearing cases M M’ belnb
)5
the electric current is conveyed from the trol-
ley-bearings atthe binding-screw A,as shown,

at the same time relieve the plow from any

insulated from the plow as shown at N N, |

to the inner circumference thereof, trollev
wires or rods within the tube and supported
from the standards, and a plow having guide-
wheels to engage ’rhe inturned edges of the
tube.

2. In an underground electrical conduit, an
exterior tube having a continuous longitudi-
nal open slot or channel in 1ts upper surface,
an interior tube having an open channel in
its lower surface, standards fixed in the bot-
tom of the exterior tube extending upward
through the channel in the interior tube, the
latter being fixed to the upper ends of the
standards, arms extending from the stand-
ards, trolley wires or rods supported from the
arms upon each side of the standards, hav-
Ing insulating devices between the rods and
the suspendmg arms.

3. In an underground electrical conduit, an
exterior tube aud an interior tube coneentric
therewith, the exterior tube having an open
continuous slot extending longitudinally in
1ts upper portion, the interior tube having an
open channel 1n the lower surface, through
which channel supporting-posts fixed to the
bottom of the exterior tube extend and are
secured to the upper part of the interior tube,

II5
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. arms extending from said standards, tlolley
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rods or conductors insulated and suspended

from said arms, plows or carriers consisting
of curved plates concentric with and mter
mediate between the outer and inner tubes,

the upper ends of said plates extending om-

wardly through the channels in the ou ter_ tube
to form connection with the moving object
and the lower edges belng upturned, extend-
ing into the 1lnner tube, cases supported upon
the upturned inner ends of the plates with
trolley-wheels joarnaled thereon adapted to
form contact with the trolley-conductors.

In an underground electrical conduit,

' @anentzw tiibes qupported one within the
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“other, the outer one having an open continu-

ous slot or channel at the top, the inner one
having an open channel at the bottom with
inturned edges, plows or carriers formed of
metallie plates extending through the slot in
the outer tube and connecting with the mov-
ing object, said plates being curved concen-
triec with and between the ounter and inner
tubes having their lower edges turned up-
ward with trolley-wheel carriers supported
therefrom, said carriers consisting of cases
with spring-supported interior boxes within

which the trolley-wheels are journaled, trol-
ley-wires supported within the interior tube

' 80 that the trolley-wheels form contact there-
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with, and guides projecting from the upturned
edges of the plates adapted to travel
upon the guides of the inner tube. *

5., Inman unde} ground electrical eondmt, an
exterior tube with a continuous longitudinal
slot at the top, an interior tube concentric
therewith supported upon standards extend-
ing upwardly from the bottom of the outer
tube to the top of the inner tube, arms ex-
tending from said standards, trolley-condue-
tors Snspended and m%ul&ted from said arms

-upon each side of the standards, plows or car-

riers connected with the car or moving object
consisting of plates extending from the car
downwardly through the channel in the outer
tube and bent cylindrically between the two
tubes concentric therewith having the lower
edges upturned, guide wheels or rollers upon
the exteriorfaces of the upturned edges adapt—
ed to travel upon the guiding edﬂ'es of the in-
terior tube, cases insulated from and sup-
ported upon the upturned edges of the plows,
journal-boxes mounted upon springs within
sald cases having trolley-wheels journaled

within them so as to form a continuous spring-

pressed contact with the trolley-wires, and
conducting-wires extending from said trolley-
wheel, snpported within grooves or channels

" in the plow- plates and mnnectu}w with bind-

ing-posts upon the moving car or object from
which binding-posts circuits may be com-
pleted throug h the motors of the cars.

6. An underﬂ round electrical c«:}ndmt, con-
sisting of con eentric tubeschanneled and sup-
ported with relation to each other as shown,
plows or carriers extending respectively
through the channels in the outer and inner

tubesand bentinfo a form concentric between

the outer and Inner tubes, trolley-wires sup-
ported within theinner tube from fixed stand-

‘ards, trolley-wheels carried by spring-pressed

,]0111*11&1—1)0‘{65 upon the npwardly-projecting
edges of the plow-plates and forming contact
witll the trolley-wires, condtmtinﬁ'-wires con-

‘necting therewith passing thmuﬂh protecting

grooves or channels in the plmr-pla,tea and
eonnectlnn with binding-posts upon the car-
body, bars fixed upon the car-body trans-
versely to the line of motion, other bars ex-
tending longitndinally resting upon the first-

' named bars with guiding slots or channels on

the first-named bars thr ugh which the sec-

ond-named bars pass with, Springs pressing

upon opposite sides thereof whereby said bars
and connected parts are allowed to yield in
passing curves or irregularities and be re-
turned to their normal positions.

7. An underground electrical conduit exte-
rior and interior concentric tubes having con-
tinuous longitudinal channels respectivelyin

in the top of the exterior and the hottom of

the interior tube, plows connecting with the

~car or moving object and formed of plates se-

cured together passing down through the slot
in the exterior tube, thence diverging in cy-
lindrical form, concentric with and beftween
the onter and inner tubes, said plates having
upturned lower edges upon which trolley-

‘wheels are carried and insulated therefrom,

trolley rods or conductors supported from
standards within the inner tube with which
the trolley-wheels form continuous elastic
spring-pressed contact, guides by which the

plates are carried with relation to the guides
of the Inner tube, attachments to which the
i upper edges of the plow-plates

are secured
and springs pressing upwardly from said car-
rier whereby the plow-platesare retained con-
stantly in a normal position with relation to
the tubes and parts carried thereby.

In witness whereof I have hereunto set my

: hand.

WILLIAM DAVIS MERRY HOWARD.

Yitnesses:
S. 1. NOURSE,
JESSIE C. BRODIE.
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