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UNITED STATES

PATENT OFFICE.

CHARLES J. VAN DEPOELE, OF LYNN, MASSACHUSETTS.

ELECTRIC RAILWAY.

SPECIFICATION forming part of Letters Patent No. 403,801, dated May 21, 1889.
Original application filed June 22, 1885, Serial No, 169,410, Divided and this application filed Fehruary 15, 1889, Serial No,

300,049,

(No modsl.) <

- To all whom it may concern:

Be it known that I, CHARLES J. VAN DE-
POELE, a citizen of the United States, resid-
ing at Lynn in the county of Essex and State
of WIassachusetts, have invented certain new
and useful Improvements in Electric Rail-
ways, of which the following 1s a description,
reference being had to the accompanying
drawings, and to the letters and figures of
reference marked thereon.

This application 1s a division of an appli-
cation filed by me June 22, 1885, Serial No.
169,410.

Myinvention relates to new and improved
means for constructing and operating electric
railways; and 1t consists in the mode of ap-

plying the power of the electric motor to the
driving-wheels of the cars, as also the mode |

of conveying the electric current from the
generator to the motor.

The following 1s a desenptmn of the sys-
tem, 1eferenee being had to the annexed
drawings, forming palt of this specification.

Figure 1is a side view of an or dinary tram-
car &rranged to be propelled by electricity,

' showing the mode of applying the power
- from motor to driving-wheels and the means
- of taking the current Trom the suspended con-

- ductor; and alsothe currentindicator and regu-
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-and insulating device. Fig. 6 1s a side view

lator. Fig. 2 is a plan view of the car, show-

- ing the disposition of the motor, the dr iving

&nd driven pulleys, and means for twhtemnn*
the driving-belts. Fig. 8 is an end viewof a

~portion of an electric J,a,llwaiy arranged ac-

cording to my invention, the end of one of

-the cars being partly broken away, showing

the motor and the driver’s seat. Fig. 4 1s a
detail view, partly in ecross-section, showing
the conductor-suspending insulator. Fig. 5
is a side view of the conductor suspending

showing a different arrangement of the con-

- ductor-suspending devices. Fig. 7 is a dia-
- grammatic view showing part of a railway, to-

ﬂ'ethel with a number of motors and their

current dividing and regulating devices.

As indicated in the drawings, A represents

an ordinary tram-car.
B B are the rails, and are used as oneof the

- electric conductors, both being connected, say,

to the negative pole of the genera’ron

C 18 the suspended electric conductor, pref-
erably of hard drawn copper and connected
to the positive pole of the generator.

D is a grooved contact-wheel carrying the 55
suapended conductor C.

D’ is a disk or web of soft rubber inter-
posed between the hub and tire of the wheel

| D to give lateral flexibility to the grooved

metallm periphery thereof. The tire a,ndhub 6o
are, however, electrically connected by means
of a proper flexible conductor.

E is an electric motor by which the car A
1s propelled.

F and F’ are driving-pulleys upon the ar- 6z
mature-shait of the motor.

G and G’ are endless belts for transmitting
power from the driving-pulleys F F/ todriven
pulleys H H’, secured upon the axles of the
carrying-wheels H* I° of the car. 70

I and I’ are tightening-pulleysfor the belts
G and G’.

J and J" are forks in which the pulleys I
and I’ are hung.

K K’ are supports or brackets attached to ”5
the car, through which the shanks & k" of the
forks J J’ pass. 'The shanks &k &’ are screw-
threaded and provided with adjusting-nuts
at thelr outer extremities, and are free to be
moved longitudinally through their supports 8o
by the said adjusting-nuts. The tension of
the belts G G’ is regulated as desired by set-
ting the adjusting-nuts upon the shanks of
the belt-tighteners.

M is a frame within which is mounted the 8g
contact-wheel D.

M’ is a hanger or cross-head supporting the
wheel D and moving in vertical ways in the
frame M, and sust&med by a spring, L.

N N are posts planted at suitable intervals go
along each side of the line of railway, and be-
tween the upper ends of opposite posts are
stretched cross-wires O, for supporting the
main supply conductor or conductors.

Q Q are insulators for connecting the con- gz
ductor with the cross-wire and at the same
time effectually insulating it therefrom.

The insulators Q are desirably constructed
of porcelain, glass, or other hard insulating
material. The insulator is in the form of an 100
inverted cup, to the under side of which is

| suitably attached a metallic hook, gq. The




hook ¢ is deeirably formed with a head which | tain counter electro-motive force which acts

may be T-shaped, and said head is adapted

to be ingerted within a cavity in the under

side of the insulator; where it is firmly se-
cured by filling the cavity with melted sul-
phur or other similar material. A tubular

- extension is formed upon the upper part of
- the insulator for attaching the same to the
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.the hook

eross-wire, and in order to prevent breakage
when the insulator is of frangible material I
provide a lining of elastic substance—such as
rubber—which not only increases the insulat-
ing properties of the device, but serves as a
cushion between the cross-wire and the insu-
lator, which will absorb most 6f the vibrations
and prevent breakage of the insulator. To
g is attached a spiral spring, R, or

- other flexible or elastie connection, Wthh 18

then secured toa belt, », which is breyed OT S0l-
dered tothe eonduetm f01 sustaining the same.
T'he flexible connection or spring R may, how-

ever, be attached directly to the cross-wire
“and to the upper portion of the insulator, and
‘the hook ¢ be attached directly to the CON-

ductor-sustaining belt 7, instead of as just
described. (ThlS errenﬂ‘ement is seen in Fig.
6.) With either ar ranwement the eendueter

- 'will beflexibly suppo rted and conform r eadily
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to the movements of the contact-wheel due to
oscillation of the vehicle. It will also readily
accommodate itself to slight variations in the

‘height or diameter of the contact-wheel.
| Wlndlca,tes the driver’s seat, and Z the op-

erating-leverof arotatable commutator brush
carrier, which is located in- cenvement p1 0X-
imity to the seat W.

 The rails of the track are electmeelly con-

"nected by suitable conductors at intervals

and constitute one side of the main circuit,
the other being the suspended conductor, the
conductors arranged to be engaged by the

~traveling contaet—wheel carried by the vehicle.

The elreult of the motor is from the suspended

~ conductor thr ough the contact-wheel and a

suitable conductor extending therefrom to

the motor, thence from the motor by a suit-

. able conductor to the supporting - wheels in

50
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. resistances.

- 6o

congtant metallic contact with the track,

which represents the other side of the cir cuit,
The motor-cars are therefore connected in
multiple arc with the supply-circuit regard-

less of their number or relative positions upon |
‘the line of railway. It will be evident, there-

fore, that the motors upon the cars will con-
sume current in proportion to their respective

“Where, as in the present instance, a num-

ber of cars are to be operated in multiple arc

some provision must be made to practically
utilize their consumption of current, so that

they may be operated or started and stopped

- without interference each with the ether,”as—

-suming that the intensity of the current in
- the eupply-conduetors 1s adequate to the nor-
mal demands of all the motors in operation
- at the same time.

‘running at normal speed will develop a cer-

An electro-dynamic motor

408,801

as a resistance to prevent the flow of current

‘through the armature of the machine, and

therefele may be depended upon as a means
of self-regulation atter the motor has attained
a certain speed. So long as all the cars are
running at the same speed, the counter elec-
tro-motive force in each motor will be about
equal. Consequently their resistance will be

the same, and the current will divide itself

evenly through the different motors. When
a motor 18 to be stopped, the current is grad-
ually cut off by the introduction of resist-
ance 1nto the motor-circuit.  Therefore, when
1t 18 desired to start a car an artificial resist-
ance must be added to the resistance of the
motor-circuit in order to prevent an abnormal

‘rush of current therethrough, which might

result in destructive heating. -
Let us now suppose that we have to start a

car. The armature will be standing still, and
consequently no counter electro-motive force

will be present to prevent more current pass-
ing through the machine than is required

75
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when the motor is running, thus temporarily

diverting the necessary current from the mo-
tors already run. Therefore, whenever a
motor is started a resistance about equal to
the counter electro-motive force developed in

05

the armature when the motor is running -

should be pleeed in circuit thereof, which re-.

sistance 18 to be gradually wﬁhdmwn as the

counter electro-motive force rises with the

speed of the motor. The resistance may be
introduced and withdrawn as called for, either

| by manual or by automatic means.

As indicated in Kig. 1 and also in Fig. 7
V is a eurrent—mdleetor in circuit with the
artificial resistance v, both being in series
with the motor E. S represents a manually-
movable contact-lever; also in the motor-cir-
cuit, and arranged to connect more or fewer
of the coils of the resistance » in the motor-
circuit, as-desired.” My invention isnot, how-
ever, confined to the use of
erated adjustable resistance in circuit with a
motorin multiple between supply-conductors,

since the automatic means referred to in the

application of which this is a division may
be substituted therefor. As there pointed

a manually-op-
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out, a simple solenoid may draw in its core

*ehen the current is too powerful and intro-
duce the resistance in c¢ircuit, and on -the
weakening of the current by increase of speed
in the mmature of the motor the said core
will gradually be retracted from the solenoid
and operate the resistance-contacts, so as to
oradually cut the same out of circuit.

displacing the eommutetor—brushes of the

motor more or less counter electro-motive

force can be produced by each motor inde-

pendently, which will be sufficient to reﬂ'ulate_
‘the speed and power of the motor.

In Fig. 7, E/ E*E3indicate motors prowded

| with the eutematle adjustable resistances

The
‘moment the motoris running atnormal speed
no resistance whatsoever is needed since by
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Just referred to. V’ V? V2 represent current-
“Indicators. " v* 2% are adjustable resist-

ances; S S° 8% movable contact devices

adapted to engage more or fewer of the con-
- tacts of the resistances v” v? 25,

St S5 S are
solenoids connected in series with the resist.-

-ances and provided with iron plungers s, con-

nected to the resistance-switches S’ S S8 for
raising the same in accordance with the flow

of current therethrough. Adjustable tension-

springs s’ are also connected to the resist-
ance-switches for lowering the same when re-
leased by the weakening of the current in the
regulating - solenoid. The motor E’ is as-
sumed to have just been started, and there-
fore in the absence of any counter electro-

-motive force to afford a passage for the maxi-

mum current, the indieator V’ showing the
flow of a current of, say, forty ampéres. The
armature resistance being low, a compara-
tively large amount of current will flow
through the resistance-coils 2’, thereby ener-

- gizing the solenoid S* to a comparatively high

degree, causing it to draw in the plunger s
and raise the resistance-switch S’, which, by
separating the terminals of the resistance,
will compel the current to flow through the
separate colls or divisions of the resistance
v’ in series, and so oppose such an obstacle
to the flow of current as to diminish the

motors E° E° are assumed to have reached
their normal speed when the counter-electro-
motive force in the armature has risen to a
point that prevents the passage of more than
a normal amount of current, which may be

~assumed to be one-half that would pass

through the armature if stationary and un-
obstructed by artificial resistance. |

The circuits of the system are as follows:
From any suitable source of electricity the
currentis led by a proper conductor to both
rails of the track, the rails being properly
connected at their junctions, so as to have
electrical continuity throughout their whole
length. Irom the track the current passes
by means of the car wheels and axles, and by
a sultable conductor to one of the terminals
of the motor and through the coils thereof,
thence by the second terminal of the motor
to switch-lever 8" of current-regulator, from
switch S’ through any desired portion of the
resistance and through the current-indicator,
and thence by suitable conductor to the con-
tact-wheel and suspended conductor, or vice
versa. '1'o operate the car, the driver as-
sumes a position where he can handle the
brush-shifter Z, and also the switch-lever of
the current-regulator. As above stated, the
motor transmits the power to the drive
wheels or pulleys by means of two belts. In
practice I find that good belts are perfectly
satisfactory, being noiseless, and will have
very little wearing effect upon the different
transmitting parts, besides giving a flexible
connection between the motor and the driv-

ing-wheels. The belts are made endless and |

“hub together.

are tightened by means of the arrangement

shown in J and K. Further, in order to pro-
tect the belts from wet or snow they may be
incased by a suitable cover.

In order to minimize the wear and strain
upon the conductors, and also as to always
insure good contact, the contact-wheel D, in-
stead of being mounted rigidly upon its frame,
1s suspended therein and held up by means
of a suitable spring. The upward pressure
of the spring is so regulated as to insure a
good contact in the highest plane of the con-
duetor, and likewise to be pressed down when
the conductor hangs low. This will prevent
the conductor being bent under the passage
of the wheel, thereby avoiding as much as
possible the crystallization of the copper by
bending.

In order to prevent further vibration of the
conductor, the wheel, as stated, is provided
with a flexible web holding the rim and the
To further deaden the noise
of the contact D, running upon the conductor
C, the frame M is mounted upon rubber sup-
ports m m, &c. It will thus be seen that the
connections between the car and the upper
conductor are rendered as perfect as possible,
and that all the different movable parts are

flexibly mounted, insuring the practicability

of the system and a long life to the different
parts. Kven the insulating-cups are flexibly
mounted, all tending to avoid vibration of
conductor.

T'o 1insure a good electrical contact between
the track and the wheels of the car, all the
axles are electrically connected together, and
in case of a train of cars all are so connected
between their axles and the coupling-pins
that by simply coupling the cars they are all
in electrical contact with one pole of the elec-
tric motor on the motor-car.

It often happens that in streets the tracks
are covered with mud or other substances
which, when dry, interfere with the passage
of the current. DBy connecting all the wheels
and axles together I give more opportuni-
ties for the current to pass, in one place if
not in the other.

Various modifications in the structure and
arrangement of the parts and apparatus here-
inbefore referred to may be made by one
skilled in the art to which my invention re-
fers without departing from the nature or
scope thereof.

The matters herein shown and described
but not claimed are included in the applica-
tion filed June 22, 1885, Serial No. 169,410.

Having deseribed .my invention, what I
claim, and desire to secure by Letters Patent,
18—

1. In a gystem of electric railways, means
for dividing the supply-current at starting

between a plurality of motors connected in

multiple arc between the main conductors,
comprising an additional resistance in cireuit
with each motor and means for gradually
withdrawing the resistance as the speed of
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the supply-circuit, of a multiple-arc branch_
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the motor increases, subcsta,ntmlly as de- imotwe force of the current employed, and

scribed.

2. In a system of electuc r&ﬂways, a plu-'

rality of motors in multiple arc between the
supply-conductors, a resistance in c¢ircuit with

each motor acting to prevent a sudden fall of
-potential in the supply-circuit at starting, and

means for gradually withdrawing the resist-
ance as the counter electro-motive force rises

in the motors belnﬂ' Opera,ted, substantially as

described.
3. In a system of electrle railways, a plu-
rality of motors in multiple arc between the

equal tothe counter electro-motive force of the

motor-armature at normal speed in ecircuit

with each motor at starting, and means for
oradually withdrawing the resistance as the

‘eounter electro-motive force riges, and vice
versa, substantially as described.

4, In electric railways, the combination, w1th

including a -current-indicator, an automatic

adjustable resistance,and an electro-dynamic

motor, all arranged in series, substcmtla,lly as
described.

5. 1In electmcmalways the combination, w1th
 parallel supply-conductors, of a plumhty ot

motors in multiple are between said conduct-
ors, each motor-circuit comprising a current-
indicator, an adjustable resistance about

- equal to the counter electro-motive force of

the armature of the motor at full speed, and

~ means for automatically introducing and

40
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withdrawing the resistance in p10p011310n to

the rlse and fall of counter electro-motive

force in the motor, substantially as described.
6. In a system of electric railroading where

_a large number of vehicles are electrically pro-
pelled at one time and from the same source, |
a means for regulating the current by an ad-

ditional resmtance in circuit with each motor

at the time of starting, preventing the short-

circuiting of the current by placing such re-
sistance in each motor-circuit independent of

the other and corresponding to the electro-

means for gradually withdrawing said resist-

ance as the motor attainsa certam speed, sub-
stantially. as described.

7. In an electric-railway system, the combi-
| nation of poles or supports plaeed on each

side of the line of way, supporting-wires ex-
tending across the line of way and secured to
opposme pairs of poles or supports, & main
supply conductor or conductors suspended
from the cross-wire, soas to haveits under side
free, and a grooved upward-pressing contact
device engaging the free side of the conductor,
substantially as described.

8. In an electric-railway system, the combi-

nation of poles or supports placed on each

side of the line of way, supporting-wires ex-
tending across the line of way and secured to

opposite pairs of poles or supports, a main-

supply conductor or conductors, insulating
devices connected to the conductor and to the
cross-wire for suspending said conductor, and
a grooved upward-pressing contact devme en-
gaging the under side of the suspended eon-
ductor, substantially as desceribed.

9. -In an electric-railway system, the COIllbl--

nation of poles or supports placed on each

side of the line of way, supporting-wires ex-

tending across the line of way and secured

to 0pp081te pairs of poles or supports, a con-

ductor or conductors arranged below the cross-
wires and above the line of way, ears or bails

55
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permanently secured to the upper side of the

conductor or conductors, and insulating de-
vices connected with the ears or bails, and the

cross-wires for sustaining the conductor or
conductors, and an upward-pressing contact-
wheel engaging -the under side of the con-
ductor, substantlalh as described.

o

In testlmony whereof I hereto affix my sig-

nature In presence of two witnesses.
CHARLES J. VAN DEPOELE

Witnesses:
FRANKLAND JANNUS,
JOHN W. S1MS.
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