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UNITED STATES

PateEnT OFFICE.

EZRA A. MATHERS,

OF ROMEOVILLE, ILLINOIS.

UNDERGROUND CON!DUIT FOR ELECTRIC ROADS.

SPECIFICATION forming part of Letters Patent No. 528,963, dated November 13, 1894

| B.ppllﬁ&tlﬁ]l filed June 12, 1894.

serial No, 514,347, (Nomodel.)

To all whom it may concern:

Beitknown thatI, EZRA A, MATHERS, a citi-
zen of the United States residing at Romeo-
ville, Will county, Ilhnms, have mvented coer-
tain new and useful Improvements in Under-
ground Conduits for Electrie Roads, of which
the following is a specification, reference be-
ing had to the accompanying drawings, in

: Whlch—-

Figure 1 is a Vertlcal cross section. Fig. 2
is a Vertwal longitudinal section upon lme
2—2 of Fig. 1. Fig. 3 is an enlarged detail,
being a vertlcal cross section throun'h the in-
ner eondult Fig. 4 is a detail, belnﬂ* a top
or plan view of the inner eondmt Fw 5 18
an enlarged detail, being a view of a portlon
of the bearmg plates showmn' the manner
of connecting thesame. Fig. 6 isan enlarged
detail, bemcr a horizontal longitudinal section
on lme 6-—-—-6 of Fig. 8.

My.invention relates to anderground con- |

duits for electric roads, and one of its objects
18 to provide an improved conduit which may
be located entirely below the surface of the

. street or ground, within which may be ar-
ranged an electrlc conductor or conductors

throngh which the current may be supplied
to the motors by means of a suitable trolley
carried by the ear and passing into such con-
duit from above, and being provided with
sultable devices to make contact with the con-
ductor or conductors in said conduit.

Another object of my invention'is to pro-
vide means for closing the inner conduit in
which the conductors are mounted, so as to
exclude dirt,dust and water, and at the same
time to prowde means by which the closing
devices may be opened by the trolley arm to
allow its passage through said conduit.

~Another object of my invention is to pro-
vide an inner eonduit with closing devices 80
arranged that when opened by the passage of
the trolley arm, when the outer conduit may
become filled with water, water will be pre-
vented from entering into the inner conduit
in which the inner conductors are mounted.

Another object of my invention is.to pro- |

vide new and improved means by which
water or dirt which may enter the outer con-

5o duit may be carried away.

Another object of my 1nvent10n is to pro-

vide a conduit which will be readily accessi-
ble from below for repairs, rendering it un-
necessary to tear up the surface of the street
for such purpose.

Fuarther objects of my invention relate to
certain improved details of construction
which will be hereinafter described.

I accomplish all the objects of my inven-
tion as illustrated in the accompanying draw-
ings and as hereinafter described, and that
which I regard as new wiil be set f01 th in the
claims.

In the drawings 7 indicates a trench which

Is dug in the ground along the line of the

proposed 1a1lwavtracks, a,nd which is of suit-
able width and depth.

8 Indicates ties which are placed above and
across the trench 7 at the usual and appro-
priate intervals.

9 indicates ear rails which are seeured to
the upper surfaces of the ties 8.

10 indicates plates, which are bolted or
otherwise secured to the upper surface of the
ties 8. The’ plates 10 are arranged so that

‘they incline toward one another, thelr upper

and inner edges parallel, formmﬂ' a slot
through Whlch the trolley bar passes, and
fmmmn' a continuous outer conduit within
which the innerconduilt hereinafter deseribed
1s located.

11 indicates the inner conduit, which is

composed of a base plate 12, outer S1de plates
13—14 and inner side plates 15—16. The

55
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base plate 12 is bolted or otherwise secured 85
to the upper surface of the ties, in which -

I prefer to cut recesses.for the reception of
such base plate, as shown in Figs. 1 and 3.
The outer side plates 13—14 curve upward
and inward from the base plate, the side
plates 13 being so bent as to come somewhat
above the upper edges of the side plates 14
and somewhat nearer the central longitudinal
plane of the inner conduit, as is best shown
in Figs. 1 and 3.

The base plate12 and the side plates 13—14
are arranged so as to form a continuous con-
duit lying within the oufer conduit formed
by the plates 10, open at the top in a slot
formed by the space between the upperedges
of the plates 13—14 and directly below a slot

between the upper edges of the plates 10.
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‘The inner plates 15—16 are mounted above |

~the bed-plate 12 and within the outer plates
13—14, and a suitable distance therefrom,

“of such plates 13—14, where they are cu:ved
‘upward so as to narrow the space between
the outer and the inner plates, forming open-
1Ings between them of suitable width. The |
‘inner plates 15—16 are so arranged with ref-
~erence to the outer plates that a continuous

condult 13 f01 med with double mdes

the air Bha,mbels 18 commumeate mth the -
passa,fre between the mner and {mter 51de-

plOVlded w1th thmkened pm tions or Shmﬂ

ders 19 in 'w’hlch'ls Jomnaledﬂ; series of

21 mdleates euwed plates -:}f 5u1table wu] Lh

_.r:‘md form a bearmn' for the tlolley bm, as.
| hemmaf‘ter descubed

ears 22 pro;]ectmg fmm one slde 0f the base:

.plate 12 The plates, 1 extend Upwmd :.md

plates 21 are cnnnected together 'by- ﬂexiblﬁe'
“bands 23, which are bolted or otherwise suit-

ably fastened to the plates 21.

24 indicates flexible plates of steel or other
suitable material, which are bolted or other-
wise secured to the upper ends of the plates
21 and upon their inner surfaces.,

The plates 24 may be made of any suitable

and convenient length. I have shown them

in Fig.4 as extending across four of the plates
21, but they may be made either longer or
shorter as convenience may demand.

In order to insure flexibility of the plates
24 and play between them at their adjacent
ends, I connect them in the manner shown in
the detail Kig. 5, in which one of the plates
is shown as having wings projecting from
each side which are bent over and above the
end of the next plate, so that one may slide
upon the other.

25 indicates flexible strips of rubber or

other suitable material which are secured

6c

55

upon the under side of the flexible strips 24,

and are so shaped as to fit within the open-

ing between the outer side plates 13—14 of
the inner conduit and provide a continuous
plug for such opening, preventing the pas-
sage into the inner conduit of water, dust or
dlrt

528,063

Opposite each of the air echambers 18 the
plates 21 are provided with downward pro-

| | jecting arms 26, which arms are rigidly se-
‘and are in general parallel therewith until
~within a short distance of the upper edges

cured toor mteﬂ*ral with the plates 21 located

| opposite said air chambers.

o

27 indicates arms pivotally. mounted upon

end of the rod 28 is pmwded mth a head 2‘)
-;whmh bears upon a spiral spring 30 which: .
is mounted in a casing 31. The casing 3113
| prOtﬂlly’ m0umed Gpon the tms 8 below mch

| -30 is such as to fmce the I{Jwer end of tl*xe;._;
| arm 26 downward, thus tending to keep the
- plug 25 constantly closing theopening in the:
-mp of the 1nner conduit.
t 32 indicates pipes connected with any suit-
‘able reservoir of compressed air and opening
through the bed plate 12 mto eaoh of the alr
s ﬁhambers 18. -

pressed air through the pipe 32 into: the air

| ¢hamber 18, whence it passes by suitable
openings 35 into the space between the inner =
cmd outer side plates of the inner conduit.

36 indicates a trolley bar which depends

| from a car in the usual manuer, (a,nd there- .

1 pa,ss,mg through the slot between the inclined
plates 10 and through the slot or longitudi-

nal opening in the top of the inner conduit.

37—38—39—40—41 indicate conical bear-
ing pulleys journaled upon vertical axles
upon the trolley bar 36, and adapted to bear
upon the flexible plates 24 as the trolley
passes along. These conical bearing pulleys

| are so arranged that the one of grea.test di-

ameter comes in the middle and they dimin-
ish in diameter on each side of the middle
bearing pulley 39. As the trolley bar is
moved along by the passage of the car over-
head, the bea,rmﬂ' pulleys 37—38—39—40—41
bearmﬂ' against the flexible plates 24 force
it upward “and outward, carrying with it the
plates 21 in succession and raising the plug
25 from the opening in the top of the inner
conduit to permit the passage of the trolley
bar. The plates 21 being made of compara-
tively narrow width, and the plates 24 and
plug 25 being flexible, only a small portion
of the slot is opened at any one time.

59 indicates a horizontal cross bar which

:}the' base of the bed plate- 12 below each air
;c}mmber 18.
28 mdlca,tes a rod pwotally connected w1_t}:1 -

118 connected by a rod 34 mth the arm 27 and- T
is: so arranged that when :the plates 21 are =~
swung l‘lchle and outward by the passage
of the trolley bar, as hereinafter described,
| the valve 33 may he opened, admitting com-

IIO
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is secured to the side of the trolley bar 36 in

such a position as to bear upon the rollers
20, thus giving the trolley bar a bearing on
the side opposite to the flexible plates 24 and
holding it firmly 80 as to bear upon and open
said plates. .

130
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- The action of the springs 30 combines with
the weight of the plates 21 to throw the plug
25 back into the opening behind the trolley
bar as it passes along, as is best shown in
Kigs. 2, 3 and 4, where the plates 24 and plug
20 are shown as bent by the action of the
conical pulleys on the trolley bar and lifting

-the plug 25 from a portion of the slot in front

|
$

water or dirt which may get info the outer
conduit formed by the plates 10 may  be di-
rected toward the middle of the trench 7.

905—56 indicate rollers which are journaled
in the supports 53. The rollers 55 are con-
cave and the rollers 56 are convex.

_70

57 1ndicates endless belts passing over the |

rollers 55—56. The belts 57 are connected

of and behind the trolley bar. At the same | by a narrow strip of wire netting or other

time, as the trolley bar passes along and opens
the plates,asit comesopposite each air cham-
ber 18 the valves 33 are successively opened,
as above described, and the compressed air
passes through the pipes 32 into the air cham-
bers 18 and into the passage between the in-
ner and outer side plates of the inner conduit,
passes forcibly out between said plates at

‘their upper edges and thereby prevents the

passage into the inner conduit of any water,
1n case the outer conduit formed by the in-
ciined plates 10 should beecome filled with wa-
ter. The falling of the plates 21 from their
own welght and from the action of the spring
50, as above described, closes the valves 33
successively after the passage of the trol-
ley bar. ‘ |

42 indicates a base of insulating material,
which is mounted at the bottom of the inner

conduit above the upper surface of the air
chambers 18. | | o

43 indicates conductors which ar’é mounted -

in the insulating base 42. -
44 indicates a plate of insulating material

| mounted above the conduectors 43.

45 1ndicates a bearing plate supported
above the insulating plate 44. |
46 1indicates wheels or rollers which are

- Journaled upon the lower end of the trolley

40

45

bar-and bear upon the upper surface of the
plate 45 which forms a track upon which they
run, supporting the trolley bar.

47 1Indicates metallic
mounted upon the lower end of the trolley
bar, one upon each side thereof, and con-
nected with a conductor 48 which leads to the
motor. |

49 indicates metallic blocks which are
mounted upon the inner side of each of the

- plates 47, by means of pins 50 which are se-

50

35

60

cured to the inner surface of the plates 47 and
which pass through suitable openings in the
blocks 49. |

ol indicates spiral springs which bear upon
the blocks 49 and the plates 47, tending to
throw said blocks 49 inward toward the con-
ductors 43. N -

52 indicates contact wheels which are
mounted in the blocks 49 and bear npon the
conductors 43. -

93 1ndlcates supports, which are secured to
the under side of the ties 8 and depend down-
ward into the trench 7.

o4 -indicates deflectors which are mounted
on the supports 53 just below the ties 8 and
depend downward and inward therefrom so
as to form deflectors by means of whiech any

{
y

|

|

e eyl

plates which are -

meshed material 58, and the belts 57 and the
wire netting 58 form one continuous belt, the
upper surface of which is given a concave
shape by passing over the rollers 55—56. The
belt isdriven by any appropriate mechanism,
as for example by a driving pulley or drum

75

80

03* driven by the machinery in the power

house located at any desired point along the
line. The meshes of the netting 58 are made
of suitablesize to prevent the passage through
them of any larger particles of solid matter,
but to permif the passage through them of
any water. The belt may be made of any
desired length, the object being to convey as

F 1t moves along any dirt or other solid matter

to convenient manholes or other openings in
the trench where the dirt is deposited and
from which it may be removed in any way.
Any water falling through the slot between
the plates 10 into the trench will pass through
the meshes of the netting 58 and fall thence

Qo

95

into the bottom of the trench 7, whence it is

conveyed 1n any suitable manner to sewers

in the street or road-way. - |
The manholes or other openings by which

| the dirt deposited by the belt may be re-

moved, and the sewers or other means for
conveying the water, together with the pas-
sages from the trench into the same, may be
of any approved and well known pattern, and
hence are not shown or described herein.

That which I claim as my invention, and
desire to secure by Letters Patent, is—

1. The combination with a slotted conduit

having double sides forming air spaces open-

ing 1into the slot on each side, of a flexible
plug fitting the slot in said conduit and
adapted to be lifted for a portion of its length
from sald slot by the passage through said
slot of a trolley bar, and to close behind said
trolley bar as it passes, pipes adapted to con-

vey compressed alr and communicating with
said air spaces, and mechanism operated by

the lifting of said plug to permit the com-
pressed air to flow from said pipes into said
alir spaces as said plug islifted, substantially
as described.

2. The combination with a slotted conduit
having double sides forming air spaces open-
ing into the slot on each side, of plafes piv-
oted at one side of said slotted conduit, a
flexible plug mounted upon said plates, ex-
tending throughout the length of said con-

duit and adapted to fitinto and close said slot,

a trolley bar extending downward through
sald slot and adapted to bear against said
platessuccessively in its passage through said

I00O
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~conduit, a flexible plug mounted upon said |

15

slot and to raise them successively, whereby
sald plug is lifted from said slot for a por-
tion of its length by the passage of said trol-
ley bar, sald plates being adapted when re-
lieved from the pressure of said trolley bar
to fall back and force said plug again into
said slot, pipes adapted to convey compressed
alr and communicating with said air spaces,
and mechanism operated by the lifting of
sald plug to permit compressed air to flow
through said pipesintosaid air spaces as sald
plates are lifted and to shut off the passage
of such compressed air when said plates fall
again into place, substantially as described.

3. The combination with a slotted conduit
having double sides forming air spaces open-
ing 1nto the slot on each side thereof, plates
pivoted at one side of said slotfed conduit,
a flexible plug mounted on eaid plates and
adapted to fit into the slot in said conduit
throughout its length, and a flexible bearing
plate mounted on said plates, of a trolley bar
adapted to pass downward through said slot
in said conduit, conical rollers mounted upon

sald trolley bar and adapted to bear against

sald flexible plate, whereby said plates may
bhe successively raised and said fiexible plug
lifted from said conduit throughout a portion

of 1ts length by the passage “of said trolley
bar, mechanism adapted to throw said plates

and plug back as said trolley bar passes,
pipes adapted to convey compressed air and
connecting with said air spaces, and mechan-
1sm operated by the passage of said trolley
bar to permit compressed air to flow through

sald pipes into said air spaces assaid plug is
lifted by the passage of the trolley bar, sub-

stantially as described.

4. T'he combination with an outer slotted
conduit, an inner slotted conduit having
double sides forming air spaces opening into
the slot of said inner conduit on each side,
plates pivoted upon one side of said inner

plates, extending the length of said conduit
and adapted to fit into and close the slot
therein, and a trolley bar adapted to pass

through said slots into said innerconduitand

528,063

to bear against said plates successively as it

passes along said econduits, whereby said flexi-
ble plug is lifted for a portion of its length
from said slot, of air chambers in said inner
conduit opening into said air spaces between
the sides thereof, pipes adapted to convey

compressed air and opening into said air
chambers, valves ia said pipes, and mechan-
ism connecting said valves with said plates,
whereby said valves are opened to permit

the passage of air into said air chambers as
said platesare raised, and closed assaid plates
fall back, substantially as described.

5. The combination with a conduit adapt-

ed to contain electrical conduetors and wires,
of a trench below said conduit, supports

‘mounted below said eondait in said trench,

rollers journaled in said supports, a belt car-
ried upon said rollers, and mechanism for
moving said belt, substantially as desecribed.

6. The combination with a conduit adapt-
ed to contain electrical conductors and wires,
of a trench Dbelow said conduit, supports
mounted below said conduit in said trench,
rollers journaled in said supports, a belt car-
ried upon said rollers and having open net-
workinthemiddle thereofextendingthrough-

out its entire length, and mechanism {for

moving said belt, substantially as described.
* 7. The combination with a condnit adapt-
ed to contain electrical conductors and wires,
of a trench below said conduit, supports
mounted below said econduit in said trench,
pairs of rollers mounted one above the other,
the upper rollers being concave and the lower
rollers being convex, a beit carried upon said
rollers and having open net-work in the mid-
dle thereof extending throughout its entire
length, mechanism for moving said belt, and
deﬂeetmg plates mounted in said trench
above said belt and adapted to throw dirt or
other matter falling into said conduit upon
sald belt, substantially as described.

EZRA A. MATHERS.

Witnesses:
HERMAN WELK,
C. A. MCKENZIE.
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