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TO JOSKEPH IIANAUER, OF SAME PLACE, AND J. E. MONTGOMERY AND
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ELECTRIC RAILWAY.

SPECIFICATION formmg part of Letters Patent No 476, 935 dated June 14 1802,
| Apphmtwn filed July 14,1891, Serial I'In 399 453. (Nu mndul}

To all whom it maz Y CONCEFTL:

Be it known that I, CHARLES P. Ta ATRO, of
Spokane, in the cmlnty of Spokane and State
of Washington, have invented certain new

5 and useful Impmvements in Klectric Rail-
ways; and I do hereby declare that the fol-
lowmms a full, clear, and exact deseription
ther eof Iefelcnce bemﬂ'had to theaceompany-
ing dmwmﬂ's, and to the letters of reference

10 malked thereon, whlcﬂ fmm a part of this
5peclﬁcat10n

This invention 1Llfttes to electric rallways
of that class in which the current is supphed
to a motor on the car from a line-wire by

I 5 means of contact devices. The particular
subdlwsmn of this class to which m y inven-
tion more par ticnlarly relates is that in which

the line-wire is located in an undelcrmund'

conduit or subway, the especial object in view
2o being to provide a construction whereby ca-

ble 1OELdS may readily be converted into

electric roads it being of course understood
“that the invention is not limited to this par-
ticular application, as some of the novel fea-

25 tures thereof may be embodied in electric
railways of other classes than that just men-

tioned. In this latter connection one of the

objects of the invention, among others, is to
provided a construction wheleby more thor-
30 ough insulation of the line-wire may be ob-
td,med thus preventing waste of the current
thwuﬂ'h leakage, and at the same tl!TlG Insur-
ing a hlﬂ'her degree of safety. R
To these and othel ends the invention con-

35 s8ists in certain novel features, which I will

now proceed to describe, and will then par-
ticularly point out in the appended claims.

- In the acecompanying drawings, Figure 1 is
an elevation of a structtwe embodying my in-

40 vention, the car and conduit being shown in

section. Kig. 2isan enlarged demll elevation
of one end of the shoe. Plﬂ‘ 3 18 a plan view
of thesame.

view of the conduit. Fig. 6 is a detail sec-

tional view of a modified form of shoe, taken
on a line corresponding mth tl1e line 6 6 of
Fig. 2.

Tn the said dmwmws A 1eplesents a con-
duit, which in the censm uction shown is the

50

IFig.41isan enlar?*ed detail longi-
tudinal section through one of the standards.
45 Fig.5isan enlarged detail transverse sectional

|

Dl‘dinm‘y f:LI’ld well-knowu conduit used in ca-
ble roads, the same being provided with a slot
or continuous opening a at itsupper por tion.
Within the conduit A is arranged a pipe B, 55
located, preferably, at or near the bottom of
the said conduit and composed of a plurality
of sections, threaded at their ends and united

by T-couplings C, so as to form a continu-

ous pipe or conduit. At each point of june- 60
tion of the several sections of the pipe B
there is secured to the bottom of the con-
duit a base-plate D, which is provided with
a seat d, adapted to receive the correspond-
ing T-coupling C. This base-plate alsoserves 63
to support a standard D', the lower portion
of which is arched, as 5110wn in Iigs. 4 and 5,
for the accommodation of the T-couplmﬂ' C

‘while its upper portion is eylindrical and -is |

provided with achamber d’, for the purpose 70
hereinafter described. KXach T-coupling C

has opposite openings cc’, adapted to receive

the ends of the adjacent pipe-sections B,while
its third opening ¢* is directed vertically up-

ward, as shown.  Opposite this latter opening 735

_thele arises fmm the bottomn of the interior
of the coupling
‘may be composed of orsuitably faced with in-
sulating material and which is adapted to

‘a post or support C’, which

hold aml support the line-wire K, being pro- 8o
vided with a groove. or noteh ¢ for tl:ub pur-
nose. _The 11.11(-} -wire K Is arranged centrally
wit.h.in. the pipe B, being supported therein at
intervals by the several posts or supports C’,
and being additionally supported by means 8j

of a tilling K’ of anysuitable non-conducting

material, “with which filling the pipe B is
packed &ftet the wire is plfwul in position
therein.

F indicates a vertical tube, ptefelably of go
metal, having its lower end SCILWGC]_ into the

'opening & of the T-coupling C, while its up-

per ends screws into a similar opening d?, ex-
tending upward through the bottom of the
standard-head into the chamber d’.

[’ indicates a second vertical tube, of some
suitable non -conducting material, inclosed
within the tube F and extendmw downwmd
bevond the same to the lme-wwe K, and also
extendmﬂ* slightly upward above the tube F 100
into the chamber d’. The upper end of this
tube F’ is threaded externally to receive a

93
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correspondingly-threaded apertured cap f,

which serews therceon, a packing /7 being in-
terposed between the said eap and the end of

the tube F’. This cap and packing are both
made of some suitable non-conduecting mate-
rial. The bottom of the chamber d’ is pro-
vided with a ecircular flange 5, rising verti-

cally therefrom and SUII‘O'LlﬂdlI]U the upper

‘end of the opening d&

( represents a plunger adapted to fit with-

in the tube E and provided at its upper end

with an enlarged head ¢, from which arise
lugs ¢g’, which form the bearing-blocks of a
grooved trolley-wheel G’. This plunger and
trolley-wheel are constructed of a suitable
conducting material. |

G* 1epresents a piston of non-conducting
material mounted on the plunger G and se-

cured thereon betwoen the head g of the plun-

plunger below the head G*, the body of the

ger and a nut g*, which is mounted upon the

plunger being externally t threaded at this
point to receive the said nut. The piston G*
fits tightly within the ehamber d’ and is pro-

vided with an air-passage ¢°, extending, first,

vertically downward and then laterally out-

~ward to the periphery of the reduced lower

This air-passage

and egress of the air to and from the interior

of the chamber d’, so as to obviate any such

compression or exhaustion of the airas would
tend to resist the free movement of the said
piston in said chamber. .

H represents a coiled spim o mounted 1n
the chamber d’ of thestandard-head and bear-
ing at its lowerend against the bottom of said
chamber, the upper end of said spring bear-
ing against the under side of the piston G*
and tending to hold or force the same nor-
mally upward into the position shownin Figs.
4 and 5. | _ -

The car I is provided, as usual, with wheels

1 and with an electric motor I’, by means of

‘which motion may be imparted to the said

wheels to move the car.

J represents a shoe supported bene&th the
car-axles I° by means of springs I, inter- { ¢

posed between the body of the car I and the
sald shoe J, the position of the shoe being

such that when the ear is in position on the

track the shoe will oceupy the slot o of the
cable-conduit and will extend some little dis-
tance downward through the same, as shown.
The body of the shoe J is vertically rigid and
laterally flexible, being composed of a num-
ber of segments 7, hm ged together by means
of vertical pintles j’, passing through suit-
able apertured lugs 72 on the dbuttmg mar-
oins of the several sections. Each segment
is provided with two vertical rollers J’, jour-

naled thervein and protruding from opposite.

sides of the segment at the ends thereof. The

precise number and arrangement of these
rollers are immaterial, although I prefer the
number and arrangement just described and
shown in the drawings.

dicated at 7.
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| formed of some non -conducting material,

while the body of the shoe J is composed of
some conducting material. The lower edge
of the shoe J is straight for the greater por-
tion of its length, as clearly indicated in Iig.
1, the said lower edge being curved or in-
clined unw(u*d, however, at each end, as in-
The shoe J is electrically con-
nected with the motor I’ by means of wires 77,
arranged either as %hown or in any other smt—

able manner.

The shoe J is supported from the axles I*

of the car by means of springs K, interposed
between said shoe and divided ‘sleeves K7,
mounted one on each axle and connected by
arod k. Rods i’ k7 extend from the sleeves
K’ downward and outward to the ends of the
shoe, said rods being pivoted to their respect-
ive sleeves and connected with the shoe by a
fexible connection—such, for mst.:mce as an
eyebolt %2 as shown.

The operation is as follows: As the car 1
advances the inclined end nortlon of the lower
edee of the shoe J comes in contact with the
ttolley-whcel G’ next in front of it, and, as
the car still advances, this inclined Surfﬂee
acting upon the said trolley-wheel, forces said

wheel and the plunger & downward against

the action of thespring II. When these parts
have reached their point of lowest depression,
the lower end of the plunger G will bein con-
tact with the line-wire K, pressing the same
acainst the post or support C/, so as toinsure
afir m and intimate contact. The current will

then pass from the line-wire through the plun-

oer (3, trolley-wheel G/, shoe J, and connecting-
wires ¢° to the motor I’. Asthecaradvances
still farther, the reverse incline at the other
end of the shoe J will permit the plunger and
its trolley-wheel to rise under the infiuence
of the spring 11, thereby breaking the contact
between the pllmﬂ‘er G and line-wire E. It
will be observed that several of the trolley-
wheels and their plungers will be simulta-
neously depressed by the shoe J,and that be-
fore the said shoe has passed clear of any one
of these parts so depressed it wiil have en-

aged the next trolley-wheel in succession
fmd will depress the same and thereby form
a contact with the line-wire to take the place
of the contact just broken at the rear end of
the shoe. The vertical rigidity of the shoe-
body insures a proper depression of the trol-
ley-wheels and their plungers, while its lateral

flexibility permits 1t to adapt itself to any

curves which may exist in the track and in
the slot @, and at such points of curvature
the non-conduecting rollers J’ will by their

contact with the metallic edges of the said

slot prevent the body of the shoe from com-
ing into contact with the said edges,which con-
tact would tend to divertthe current from the
motor and be attended with danger to any one
coming in contact with the metallic portions

of theroad-bed. Itwill be noted thattheline-
wire K isentirely inclosed in a conduit or pipe
The rollers J” are | filled with non- eonduotmwmmerml, access be-
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ing had thereto for contact purposes only at

intervals and at such contact-points only by

means of plungers, which are normally out
of contact with the wire. By reason of this
consiruction a minimum leakage or waste of
the current and a maximum of safety, so far
as the diversion of the current to the metallic
portions of the road-bed is concerned, are ob-
tained. The particular construetion of the
plunger and its supporting devices prevents
access of dust, water, or any other detrimental

~substances to the point of contact between

the plungerand line-wire. It will be observed
that the piston G*tightly closes the recess d’,
s0 that nothing can enter the said recess ex-
cept through the comparatively minute air-
passage ¢°, and this latter is bent at a right
angle, so as to minimize the chance of any
dust or dirt passing through the same. The
plunger is further guarded from extraneous

‘substances by means of the circular flange {3,

the cap f, and the packing f’, this series of
safeguards rendering it almost impossible for
any injurious matter of any nature whatever
to have access to the plunger after it enters
the tube I, |

As I have already stated, the construetion

shown and described is particularly adapted

for use in converting cable roads to electric

roads, as it will be readily seen that the pipe |

I and the plunger-supporting devices can be
placed within the conduit without any alter-
ations in the structure thereof, while the shoe
J may be readily constructed of such dimen-
sions as to prevent the necessity of any alter-

~ations in the size or structure of the slot a of

the conduit A. I havealso previously stated,

however, that my invention is not limited to

this particular application, and it will at once
be obvious that the advantages of safety and
of prevention of current waste will be attend-
ant upon the particular manner of inclosing
and contacting with the line-wire, whether

- the same be used in an underground conduit

45

50

or elsewhere,

I therefore do not wish to be
understood as limiting myself to the precise
construction shown and herein described.
As a still further protection against loss of
carrent by contact between the shoe J and
the walls of the slot a,I have devised a modi-
fied form of shoe, which i3 shown in Tig. 6,
in which the bottom of the shoe is provided

~with a contact-wire J3, insulated therefrom

by bloeks 7* of porcelain or other non-conduct-

55

6o

ing material. This wire bears on the wheels
', which do not come into.contact with the
shoe proper. It will be understood, of course,
that the wire J* will be suitably connected
with the motor I” without including the shoe
J in the circuit, so that contact of said shoe
with the walls of the slot ¢ will not divert the
carrent. __ |
~ Instead of forming the vent or air-passage
through the piston G? it may be formed
through the bottom or side of the standard-
head, as indicated in dotted lines in Fig. 4.
What I claim is— |

e . Nl

1. The combination, with a continuous in-
sulated conductor, a conduit inclosing said

conduetor and its insulation, and a plurality

of vertically-movable conducting-plungers
held normally out of contact with said con-
tinuous conductor and adapted to contact

with the same when depressed, of a vehicle

provided with a shoe having a vertically-rigid
and laterally- flexible body to sucecessively
bear vertically on said plungers and depress
the same, substantially as described. |

2. The combination, with a continuous in-

sulated conductor, a conduit inclosing said
conductor and its insulation, and a plurality

of vertically - movable conduecting-plungers,
each provided with a wheel at its upper end
and provided with a spring to hold its lower
end normally upward and-out of contaet with
the continuousconductor,ofavehicleprovided

.8.

75

80._' .

with a shoe having a vertically-rigid and lat-

erally-flexible body to successively bear ver-
ticaily upon the rollers of the plungers and
depress these latter into contact with the eon-
tinuous conductor, substantially as described.

5. The combination, with a slotted under-
ground conduit and a conductor therein, of a

flexible contact-shoe adapted to ride in the

slot of the conduit and provided with non-
conducting rollers projecting from its sides to
contact with the walls of the slot, substan-
tially as deseribed. | | |

4. The combination, with a line-wire, of a

pipe inclosing the same and composed of see-
tions, T-couplings connecting the several sec-
tions and each provided with an insulated
supporting - block for the line-wire, and a
standard connected with each T-coupling by
a tube and provided with a contact-plunger
sliding therein, substantially as described.

5. T'he combination, with an insulated con-

ductor and a pipe inclosing the same, of con-
tact-plungers arranged at intervals along the
pipe, a standard for each plunger, provided
with a chamber and a spring therein, and a
vented piston of non-conducting material se-
cured to the plunger, fitting the ehamber,
and bearing on the spring, substantially as
described. o | |

6. Thecombination, with a line-wire, a pipe
inclosing the same, and an insulating-filling,
of chambered standards arranged at inter-
vals, an insulated tube extending from the
chamber of each standard to the interior of
the pipe, an insulating-cap-and packing for
the upper end of said tube, a contact-plun-
ger fitting in each tube and provided with an
msulating-piston fitting the chamber of the
standard and having an air-vent, and a spring
located in said chamber and bearing against
the piston, substantially as desecribed. |

In testimony that I claim the foregoing as
my invention I affix my signature in presence
of two witnesses. |
| CHARLES . TATRO,

- Witnesses: |
TAYLOR K. BROWN,
IRVINE MILLER.
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