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"UNITED STATES

PaTENnT OFFICE.

- CONRAD C. G, WOLPERS, OF BROOKLYN, NEW YORK.

ELECTRIC RAILWAY.

SPECIFICATION forming part of Letters Patent No, 538,005, dated April 23,1895,
’ Application filed. October 2, 1894, Serial No. 524,717, (No model.) . :

To ail whom it may concermn:

Be it known that I, CONRAD C. G. WOLPERS,
a citizen of the United States, residing at

‘Brooklyn, in the county of Kings and State of

New York, have invented certain new and
useful Improvements in Klectric Railways;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-

. tion, such as will enable others skilled in the
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art to which it appertains to make and use
the same. )

This invention relates to improvements, as
hereinafter set forth, in electric railways:
- In the accompanying drawings, Figure 1
represents an end elevation, partly in section,
of a ear truck, track, road-bed, conduit, trol-

ley and connections according to my inven-

tion. Fig. 2 represents a side. elevation,
broken away on the line a, a, of Fig. 1. Fig.
3 is an enlarged, broken, sectional view rep-

" resenting the trolley, trolley arm and conduet-
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ing wire. Fig. 4 is an enlarged front eleva-
tion, partly broken away, of a portion of the
trolley arm and its covering plate. Fig. 5
represents a transverse sectional view of the
conduit and conductors adapted for use with
a pair of trolleys the trolleys also being shown
in this figure.  Fig. 6 represents a front ele-
vation of a portion of said pair of trolleys.
Fig. 7 represents an enlarged top plan view,
partly broken away, of the trolley-supporting
box and its hangers. Fig. 8 represents a top
plan view of the trolley-connecting links con-
necting the trolley by spring connection with
the operating chains, and chain operating de-
vices. Fig. 9 represents, in top plan view; a
crossing for underground trolley lines con-
structed according to my invention running
at right angles. Fig. 10 represents, in detail,
the ratechet-locking device. Fig. 11 shows
modified forms of the main conductor.

The objects of my invention are to produce
an underground trolley system for electrie
railways which shall be simple and compara-
tively inexpensive in construction, manipula-
tion,and maintenance,can bereadily installed

and operated, will occupy the minimum of

space, whereby the conductivity and insula-
tion of the parts are positively assured and
maintained and whereby provision is made
for the passage of the cars and operating

"mechanism connected therewith of eross roads
over crossings without interference.

1 represents a car, which may be of any de-
sired construction; 2, the wheels; 3,the wheel-
axle; 4, grooved rails; 5, the surface of the
road-bed; 6, ties, beamsor blocks of any suit-
able material on which the bases, or webs, of
the rails rest; 7, the block foundation for the
track; 8, spaces between the conduit, tracks

and the surface of the road bed—which spaces:

are ordinarily filled in with some suitable ma-
terial which is readily removable when nec-
essary to obtain aceess to the conduit forany
-purpose. ,

The conduit, 9, is composed of a sectional
metal frame, the sections. having depending
lips or flanges, 10, which are bolted together,
as at 11. Viewed in cross-section, see Fig. 1,
the smaller section, 12, is formed at its nupper
portion with an inwardly-extending shoulder,
13, and an upwardly-extending portion, 14,
constituting one-half of the slot within which
the trolley arm travels, and at its top with a
lateral flange, 15, which is embedded in the
surface of the road bed. - The larger section,
16, of the conduit frame is formed with a
chamberorchannel, orrecess, 17, within whieh
is contained the main conductor or line wire,
18, and the insulator, 19, therefor, and with
a neck, 20, constituting the other half of the
slot, and a lateral-flange, 21, which is em-
bedded in the surface of the road bed.

22 represents angle beams or bars by which
-gaid seetions of the conduit frame are braced
in.position as shown, and 23 represents brace
and tie-bars which at their inner ends are
bolted to the top flanges 15 and 21, of the
conduit frame, their outer-ends extending
through.and having nat and washer connec-
tion with the webs of the rails.

The conduit is, as will be readily under-
stood, formed of a number of longitudinal
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sections as well as of the vertical sections al- -

ready desecribed. -

The main conductor, or line wire, 18, is,
preferably, as shown in the form of a flat strip
of metal, though it may be of other form as
shown in Fig. 11, and is seated, as shown, in
grooves formed in the insulator, 19, therefor,
which is composed of any suitable insulating
material and is in the form of a canal or chan-
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nel, or reverse U-shape in cross-section its
inner leg-depending below the neck, 20, while
its outer leg is of still greater length and de-
pends across the path of the hub of the trol-
ley wheel, as clearly shown in the drawings.

By this construnmou perfect insulation is se-
cured under the lateral oscillation of the trol--

ley. Said channeled insulatorand the conduit

are formed in sections and of a length 'and

connected together suitably aceordmg to re-
quirement, the number of such sections and

their contour-corresponding with the line of .

the road.

By forming the main ‘eonductor, or e

wire, of a flat strip of metal, the perfect eon-
tact atall times therewith of the 1t‘»ro“lfl‘e*y,“‘e“ven
under sidewise oscillation theteof,is secared,
and by forming the msulatmfr'chanuel wof-re-
veised U¢sh'1pe the perfedt msulatnon of the
main conductor and of the eonduit are in-
sured.

the'car truck by brace-barsortvods, 25. Within

this frame or box the trolleyarin,26,is reck-

ingly, or pivotally, supporited on @ bolt 27,
passing through said box, 24, and temovs tbly
secured thexeto by a mut, or nits, 28, to fa-
cilitate the removal of the trolley when ‘de-
sired. Thetrolleyarim, 26, has milled therein
a longitudinal groove, 29 wWwithin "which is
seated the insulated ‘eonducbi}ng wire, -30,
transverse ‘holes, 31, 32, being ‘drilled at the
upperand lower portions, respectively, tond-
mit:of the passage therethrough of theiupper
and lower ends, 'res‘peet*i‘vel‘v ‘of said wire,:30.
Within ‘these holes, 31 and 32 are e removably
ingerted 'plugs, 33, fuvmed ‘of eyny sutitable in-
sulating material.

34representsa protecting:cover or platefor
inclosing and covering the groove, 29, and
wire, 30, said 'plate, 34 being lwmombly ‘at-
tached to the trolley ‘arm w0 as:to admitof
readyaceesstosaid groovenid wire, iy screws
or their equivalent, 35, passed through suit-
able. holes ‘in said ‘plate and ‘trolley arm re-
spectively.

36 represents a transverse wrm:orstad re-

inovably secured to ‘thie lowerend:of ‘the:trol-

ley arm, 26, by serews orsimilar 'devices, 57.
This atm or'stud, 36, has‘a'central-and IOn"l-
tudinal bore thloutrh ‘which ‘the-lower:end’ of
the-conducting wive, 30, passes to'the gontact
bushing or spool 39, on ‘whidh the trolley
wheel, 38, has 1‘evoluble bearing,

40 leplebelltb an-insulating spool or bush-
ing mounted on rthe‘spiud[e;él,aoftt‘he arm.or
stud, 36; 42,a washer of \instilyting midterial
and 43 a clamp-nut engaged withthethreaded
outer end:of ‘said'spindletoclampithe washer,
42, spoblsiorbushings-40, and-39 and trolley
W heel on the said spmdle The bushings:or
spools-89-and 40, each huve an outerthreaded
end, -d4, 44° with ‘which :dre ‘removably -en-
nrarred theftded rings or ﬂanrres, 435, 45% 508
to pelmlt of the I'eady placing’in-or removal
from position of the trolley wheel. It will be

‘gustomary manner.

trolleys of :the respective lines.
iing is represented:in Fig. 9 of the drawings.

readily observed that by this arrangement,
by removing.-the clamp-nut, 43, the threaded
rings, 45, on the threaded outer ends, 41, of the
respective bushings ot spools can be readily
removed, and the trolley wheel slid off when
desired. Similarly, of course, the trolley
wheel can be readily placed in position and
said rings, 45, washer, 42, and nut, 43, readily
placed in position to hold the trolley wheel
in place.

The upper end of the conducting wire, 30,
extendsout through the hole, 31, in the upper
portion of the trolley arm, 26, and is coiled at
‘that portion, as shown at 46, to prevent dis-
tortion or breakage under strain when shift-
ing the trolley. Adjacent toeach upper cor-
mer of the-arm, 26, is bored a transverse slot

-or ‘hole with :@ach of which is pivotally con-

mnected byboltsand nuts,47,0or pins, the inner
ends-of links, 48, ‘the outer-ends of said links

| having bolts ‘or pins, 49, passed ‘theret‘hrough
24 (see Fig. 7), represents a metal frame or
box which issuspeuded from theiplatform of |

with ‘which arve econnected the inner ends of
spiralorother springs, 50, to whose outer ends
are attached the inner ends of either chains,
Bl orwireicables,which attheir other, or outer,
ends are connected with the lower portions
of vertical trolley-operating rods, 52, located
at the respective endsof the icar and sup-
ported at their lower ‘ends on, or in, step
‘brackets, 53, attached tothe platform.

54 represen'ts 8pools or drums on either of
which ‘the respective -chains, 51, 0r cables,are
wound by 'the rotation of either of the rods,
52, as it may be desired tv shift or switeh the
trolley in -either ‘direction according to the
direction in which the car is to run.

53 represents levers -orhandles for opemt-
ing the rods, 52.

56 represents ratchets kkeyed or otherwise
connected with therods, 52, and 57 represents
foot levers and pawls »adapted to ‘be engaged
with:and disengaged from 'said ratchets in the
The respective ratchets
Tave formed therein -vertical or transverse

'slots:or kkey-holes, 58, with which areengaged
:ghatn-held keys or pins, 59,the lower ends of
‘gaid keysorpins, 59,engagingin holesformed

‘in ‘the iplatform, so that when it is desired to
logk either ratchet and iits ‘connections from
maovement, such ‘a8 when it ‘is ‘desired to so
Jock said parts at the 'end of the car where
the motor:m&n is not, the insertion of the key
or pin, 59, -at such -unoccupied -end will ac-
complish such :locking whereby the trolley-
shifting rod 52,.and:chain, 51;spring,-50, and
link, 48, for:the time being out of use, will be
‘held locked.

Inroad crossings'where two'lines intersect,
‘the eontinuity of the respective mtexbe“tm(r

‘main-eonductors orwires mustnecessarily be

broken to admitiof thecross passage of the
Such a cross-

In order‘to ‘insure the :proper electrical con-
nection and eontinunity of the current between
stich-disconnected main -eonduactors, I attach
thereto, adjacent to the respective ends
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" thereof as shown, the ends of cdnnecting

cables, 60, which arelooped and depend within
the cross conduitssufficiently to permit of the
trolleys of the respective lines passing each
other without interference.

In Fig. 5 of the drawingsis represented an

- arrangement whereby both the negative and

positive poles may be laid underground, and

- two trolley arms and trolleys, in lieu of one,

10
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employed. In this arrangement, the conduit

is formed with a pair of echambers or recesses,
61, within each of which is contained one of
the channeled insalators and also 6ne of the

-main eonductors or wires, one in this ease be-

ing positive and one negative. - Two trolleys
are employed in this case, which are of the
same general construction as is the. trolley

- heretofore described, except that in this in-

20

stance they are so arranged that the trolley
or contact wheels shall ran right and left, ag

--elearly shown in the drawm(rs

25

30

35

40

45

.50

55

60

-As represented in Fig.2 of the dmwmﬂs,
the trolley shown-in fall lines, is posmoned
to cause the car to travel in the direction of
the arrow, 64, (the dotted lines in this figure
indicating theswitched position of the trolley
to travel in the opposite direction.)- In this
arrangement, as will be elearly apparent, the
rod, 52; at the forward end of the car, for the
time being, has been turned to coil sufficient
of the chain, 51, at that end around.itsspool,
54, to draw the spring, 50, connected with said
chain to tension, which act:draws forwardly
and downwardly the adjacent upper corner
of the trolley arm, 26, and, consequently,
raises the trolley wheel rearwardly into cqn-

tact with the flat msetal' main. conductor,
‘whereby perfect contact between -the trolley

and conductor is assured. When it is de-
sired to stop the car, all that is necessary is
to slightly turn the, then, front rod, 52, to

slightly unwind the chain, whereupon the
"tension on the spring, 50, is released, or less-

ened, and the lower end of the trolley arm
then, antomatically, by gravity, drops down
and temporarily releases the trolley wheel
from contact with the main conduactor, 18.
When it is desired to again start the car, all
that is necessary is to simply return the rod,
52, to draw on the spring, 50, and again raise
the trolley wheel to contact with the main
conductor, 18. When the car has reached
the end of its run, and it is desired to run it
in -the reverse direction, the rod, 52, which
has been in use isturned tounwind the chain,
51, connected therewith and entirely release
the tension on the spring, 50,and then insert
the locking key or pin, 59, through the ratchet
wheel, 56, and into engagement with the slot
or hole in the car platform.  Then the lock-
ing pin, 59, at the other end of the car is re-
leased, the rod, 52, at that end tnrned to coil
a portion of the adjacent chain on the drum,

- 54, and thereby draw the spring, 50, connected

65

therewith to tension and thus, as shown in
dotted linesin Fig. 2, shift or switch the trolley
to the other end of the ear and into contact

with the main ‘econductor, 18, in the conduit.

By this construction and anangement a per-
fect contactisattained at'all desired times be-
tween the trolley and the main conduector, the
tension exerted by the spring, 50, on thetrolley
arm insuring the maintenance of the contact
wheel securely and firmly in contact with the
condactor strip and overcoming any tendency
said wheel may havein use tooscillatein either
direction.

By constructing the extending upper end
of the insulated conducting wire located in
the trolley arm of spiral form all possibility
of said conducting wire breaking under strain
in shifting the trolley is obviated. This end
of said wire is connected either with an or-
dinary register-box, pole-changer or switch
(which may be of usnal and known construe-
tion, and which it is, therefore, not thought
necessary to show), under the ear.. The path
or line of travel of the positive and negative
currents willbe well understood. The positive
current from the power house travels along
the sectional main conductor, 18, of flat metal,
while the negative current. travels. through
the trolley, conduetmv wire, 30, motor or reg-
ister-box, axles, wheels and 1alls to the power
house. - - -

What I claim, and desire-to secure by Let-
terg Patent, is— -

- 1. In an uuderﬂround syatem for elecmc
rallways an uudermound condnit consisting
of a: metal frame eomprising a chambered
lower portion having at the upper corner of
one side thereof a recess of reverse U-shape
in eross-section and, laterally thereof, a ver-
tical'neck having at its. npper end laterally-
extending flanges, an insulator canal or chan-
nel of reverse U-shape in cross-section fitted
within said recess and having longitudinal
side grooves adjacent to the upper portion, a
main conductor seated in said grooves and
resting against the upper portion of said in-
sulated ecanal, substantially as and for the
purpose set forth. -

2. In an underground system for electric
railways, a conduit consisting of a sectional
metallic framing having connecting bottom

flanges, one section havingat its upper corner
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areverse U-shaped recess and, laterally there-

of, an inwardly-extending shoulder and a ver-
tical wall and a horizontal top flange, the other
section having at its upper portion aninward-
ly-extending shoulder and a vertical wall and
a horizontal top flange, braces for bracing the
upper and lower portions of said sections, a

reverse U-shaped insulator canal or channel

located in said recess and having longitudinal
side grooves and a main conductor seated in
said grooves and having seating against the
top. of said insulator, substantially as and for
the purpose set forth.

3. In an underground electric railway sys-
tem, a box or frame Suspended from the plat-
form of and mediately of the wheels of a car,
a trolley having pivotal bearing in said box
or frame and consisting of a vertical arm hav-
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ing at its upper portion and adjacent to its:

edges transversely-bored ears, g transyerse

insulated bore mediately of said ears,an inper

longitudinal "groove, a transverse insulated
bore conneeting with the bottom of said
groove, and a removable groove-covering
plate,ahorizental longitudinally-greeved arm

removably secured tosaid vertiealarm,a spin-
dleand-a trolley wheel mounted thereon,links:

pivotally connected at one of their ends-with
said ears, springs connected with the .other

ends of said links, chainseonneeted with said
springs, vertieal rods.and ehain-reeling spools .

located at the oppesite.ends of the car frame,
and ratchet and pawl meehanism connected
with said reds, substantially as and for the
purpose set forth.

4, In an underground system for -eleetric
railways, a hox suspended frem a car frame,
a trolley arm having pivotal hearing in said
box and having -a trotley,or eontaet, svheel,
operative shafts errods and-cranks located at
opposite ends-ef the .car, chain reels canried

. by the lower portions of said vods, pawls.and
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vertically-bored ratehets.eonneeted with said .

rods above the car platform-and ratehet-lock-
ing pins adapted to engage the boresin said

ratchets, and spring and chain connections.

between said rods -and the respeetive corners
of the upper portion of the trolley arm,.sub-
stantially as-and for the purpose set forth.

5. In combination avith a trolley, operating

‘rods located ateppositeends.of the-ear frame,
yielding .and <chain .connections conneeting

said rods:and:the-upper portion of the:trolley
arm.adjacent to its respeetive edges, ratchets
attached tosaid rodsand :having a series of
vertical pin holes inwardly.of their periph-
eries,pawls adapted toengage theteethofsaid:
ratchets and chain-guarded pins adapted to
engage:said pin holes-and dock said ratchets

533,005

and the therete -connected operative rods,
trolley and connecting deviees, substantially
as and for the purpese set forth.

- 6. Atrolley consisting of avertieal arm hav-
ing a longitudinal wire-receiving groove and
transverse bores eonneeling with the respect-
ive ends of said greove, insulating plugscon-
tained withinsaid transverse bores, acovering
plate removably attached to said arm, a lon-
gitudinally-bored wire-reeeiving arm remov-

ably secured to the lower end of said vertical

arm, a-trolley, er eontact, wheel journaled on
said horizental anm, and an insalating spool
or washer and @ eentaet bushing interposed
between said wheel and horizontal arm, sub-
stantially as and for the purpose set forth.

7. Atrolley eonsisting.of a-vertical armhav-
ing a longitudinal eurrent-conducting wire-
receiving groove and transverse end bores
eonneeting with said.groove, plugs of insulat-
ing material seated within said .end bores, a
groove-covering plate remoyably secured to
said arm,ahorizontalanmremovably secured
to the lower porfiionof said wvertieal arm and
having a longitudinal wire-vecgiving groove
-and a transversely-bored threaded and out-
wardly-extending stud orspindle, an-insulat-
ing plug eontained -within said transverse
bore, flanged confaet bushings and insulating
spools mounted on said spindle, atrolley, or
-contaet, wheel having rotatable bearing on
said contact bushing, and a clamp:nut for re-
movably secaring said bushing, spool, and
trolley wheel on said spindle substantially as
.and for the purpese set forth.

In testimony whereof I affix my signature
in presence of twe witnesses.

GONRAD €. G. WOLPERS.
- Witnesses: '
ALBERT LANDBECK,
Joun IKAISER.
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