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To all whom it may eoncern:

Be it known that I, JoEN C. HENRY, a citi-
zen of the United States, residing at Kansas
City, in the county of Jackson and State of
Missouri, have invented certain new and use-
ful Improvements in Electric Railways, of
which the following is a full, clear, and exact
description,reference being had to the accom-
panying - drawings, forming a part of this
specification.

My invention has for its object, first, to control
automatically along the line of an electric rail-
way the supply of current to separate motor-
carrying vehicles, whereby the current may
be supplied to each motor in power -propor-
tioned to the work required and the grades of
the road, and also to afford a uniform speed
of the motor; secondly, to afford means for
automatically reversing the poles of the motor
and cutting out the resistance, when from any
cause an increment of speed in the motor oec-
curs, and indicating the degree of speed; third,
to afford the proper means for the passage of
the electric contacts or brushes along the con-
ductors and avoid switching sald contacts;
fourth, to afford a re-enforced or quantity cur-
rent to the overhead conductors, and the eco-
nomical transportation of ecurrentsto long dis-
tances; fifth, to support the motor upon the
car in such a manner as to conform in move-
ment to the car and its axle, and in positive
connection with both, and also to permit the
motor to maintain a uniform speed irrespect-
ive of the speed of the car.

In the drawings, Figure 1 is a transverse
sectional view through the car, showing the
electromotor and operative mechanism con-
nected therewith. Fig. 2is a side view of the
motor-car and operative mechanism. Iig. 3
is a plan view showing the frame upon which
the motor is placed and the mode of attach-
ment to the car and car-axle. TFig. 4 isaview
of trackway and the overhead conductors,and
showing the means for re-enforcing the cur-
rent to the said conductors, and showing the
means for enabling the passage of the con-
tacts in either a horizontal or vertical rela-
tion. Fig. 5 is an illastration of the means
for supporting the overhead conductors in de-
scribing curves. TFig. 6 is a detail view of

the overhead insulator or support, showing
the means for supporting the conductors and
enabling the electric contacts to pass the points
of support in a vertical relation. Fig. 7 is a
view in perspective of the underground con-
duitand air-traps whenserving tocarry under-
ground conductors for re-enforcing the over-
head current. Fig. 8 is a view of the longi-
tudinally-slotted conduit,serving asan air-trap
and to carry the conductors and permit the
passage of the contact-brushes. Fig. 9 is a
view of an arrangement of circuits in double
multiple are.

In carrying my invention into practice I
suspend aerially above the tracks C Cthecon-
ductors ' 2° 2* #°, the positive polarity of the
wires being indicated by the sign -, and the
negative pole by the sign —, and said con-
ductors are arranged along said roadway in
double multipleare. The means of suspension
of the conductors are, as shown, in analogous
ways, first, by standards y on either side of
the tracks C C, and guy-wires ¢ ¥/, which are
attached to an intermediate insulated block, V.
A central opening, v, is made in the block, V
of a sufficient width and height to permit the
passage of opposite contact-carriages. The
conductors - " and — a° are attached to the
block V by means of the strengthening-clamps
W. These clampsare made in two parts, and
are beveled at one end, or atw?, in the direction
of the conductors., The metallic retaining-
loops w are wound around each conductor, and
the ends of said loops placed Dbetween the
clamps W. The clampsare thensecured to the
block V by means of the screwsw’w'. To pre-
vent sparking, the end of the clamps W, which
are contiguous to the conductors, are beveledin
the longitudinal direction of the conducting-
wires, as seen in Fig. 6. In this form of sup-
port the rollers of a eontact-carriage may pass
without obstruction in a vertical relation over
the conducting-wires. The standards Y'Y’
carry the parallel guys ¢° ¢*, which extend
across from one standard to another. Irom
these guys v* ¢* depend in alternate relation
the supporbting-strips +*, which are looped over
the wires, as heretofore explained.

Y? represents a single standard which is
placed between the tracks, and carries a non-
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conducting transverse strip, V? which ex- | angularshape, between theinsulating-strips 2,

tends in opposite directions over each relative
track, and the supporting-strips +* for the con-
ductors depending therefrom. In this man-
ner the rollers of a contact-carriage may pass
over the conductors in a horizontal relation.

In describing the curves in the track the
overhead conductors #’ 2° are given the same
relative curvature, and the standards Y are
placed upon one side of the parallel wiresand
ab short distance apart. The guy-wires®are
brazed at one end to the top or side of each
respective conducting-wire, and are secured
rigidly to thestandards. These guy-wires are
given more or less tension by means of swivel
connecting-bolts 2%, which unite separate parts
of the guy-wires, so thas the continuity of the
conducting-wires and the passage of the trav-
eling contact-carriage is uninterrupted and
switching of the contacts avoided.

In TFig. 9 T have illustrated my preferred
way of making a series of conductors of posi-
tive and negative polarity, or the double mul-
tiple-arc system, and it will be observed in
this connection that four small coiiductors are
the equivalent electrically to two large ones,
and these conductors are united near and to
the respective poles of the generator in pairs
through the medium of branch wires and in-
sulated conductors.

It is found necessary in the transportation
of the current long distances to re-enforce the
overhead uninsulated conductors electrically,
which T aim to accomplish by the means of
large underground insulated conductors con-
nected directly with the generator, as shown
in Fig. 7. For the double purpose of carry-
ing the insulated conductors beneath the sur-
face of the ground, and also to prevent water
from coming in contact with the conductors,
I form a conduit, Z, the sides and top of which
are composed of iron and the bottom of wood,
and make such conduit continuous along the
track, under or above ground, as preferred.
At certain distances apart, corresponding to
that of the standards Y Y’, as shown in Fig.
7, and in the top of the conduit, is made in a
central relation the slot 2z, which extends
through said top and a suitable distance lon-
gitudinally. From the inner side of the top
plate of the conduit, and on opposite sides of
the slot z, depend the flanges ¢/, of suitable
length to form a receptacle for the conductors
and an air-trap between the said flanges and
the opposite walls of the conduit, the bot-
tom thereof being made so as to conduct a
volume of water in its established direction.
The flanges 2’ extend the length of the con-
duit, and I place within the condunit, and so
as to cover the inuner surface of the top of
said conduit, and also extend downwardly a
portion of the distance on either side of the
conduit and of the flange #, opposite thereto,
a continuous non-conducting strip, 2%, prefer-
ably of rubber material. I then wedge the
large conductors ¥, which are shown in rect-

and by means of said strips, which inclose all
but the lower side of said conduetors, the con-
ductors are retained in place. Conduecting
branch wires 3° 3° extend through the slot 2z in
the conduit and are connected with the con-
ductors I’ I’ in said conduit, and to opposite
conductors at one end. The conductors I’ P
are connected to the opposite poles of a gen-
erator, and the branch conductors 3° 3% are
carried above the ground along the side of the
standard Y, and connected with the overhead
conduciors, and by direet contact with the con-
ductor of like polarity, or through the guy-
wires ¢* v%, each' one of which supports con-
ductors of like polarity.

Asseen in Fig. 8, the conduit may be placed
upon the ties between the tracks and slotted
its entire length, to enable the contact brushes
4° 5’ to receive the current from the conduct-
ors therein, and at the same time prevent the
water from rising too high in the air-trap and
comingin contact with the conductors. Inthis
form the propelling energy may be received
directly from the conductors in the conduit,
the contact-brushes secured to the under part
of the car, and take and return current from
and to the motor thereon.

The motor-carrying vehicle A, mounted on
axle B, which in turn carries wheels B B, and
supported on track C,is provided with a frame,
D, to support and afford a more exact adjust-
ment of the motor E and mechanism in power-
connection with the axle. Frame D is at-
tached to the axle B at one end by the jour-
nal-boxes d’ @', and at its opposite end secured
rigid to the frame-work, forming part of the
bottom of the vehicle by means of the king
orswivel bolt d. Thus it will be seen that the
ordinary car-springs come between the car
and axle and the points of support of the frame
D, which énables a direct connection to be
made with the axle from the driving shaft of
the motor E, and prevents a sun and planet
movement between the pinion on the motor-
shaft and speed-gear in connection therewith,
as far as practicable; and also shocks to the
machinery and motor in transit of the car.

I am aware that electromotors have been
mounted upon a frame attached rigidly to the
front and rear axles of a car, and also upon a
frame attached abt one end rigidly to the rear
axle, and the opposite end to the bottom of
the car through the medium of springs. This
I do not claim, the object herein being to dis-
pense with any and all movement of the frame
except that resulting from the movement of
the car-body upon its springs.

For the purpose of automatically controlling
the supply of the current to the motors on
each separate vehicle, whereby each motor
takes what current it needs, and no more, the
driving-shaft G of the motor E is connected
by the bevel-gear ¢ with the upright shaft ,
carrying the governor K. A sleeve, P, on
shaft % is attached to the governor K 'at one
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end. From sleeve P, near the governor, ex-
tends a suitable distance the arm m, upon the
end of which and at right angles thereto is the
rack M. A pinion, N, pivotally attached to
asuitable support, isin gear with the rack M,
and rigidly attached to said pinion is a lever,
n. A series of resistance-coils, O, is placed
in a segmental relation to and near the pinion
N, and a contact-brush, #/, extended obliquely
from the end of lever » to the coils O, which
coils are in .electrical connection through
branch conductors 7°and 8° with the main con-
ductors. When from any cause the sjeed of
the motor shaft varies from the prescribed
limit, the rack N is drawn upwardly or down-
wardly by the governor K, which moves the
contaet-brush #’ over the commutator of the
resistance-coils, increasing or decreasing the
resistance to the current.

For the purpose of automatically reversing
the poles of the motor, the two opposite poles
of the switch T are connected to the wires 9°
11°% 9° running to the motor-field and 11° to
the commutator-brushe. A segment-rack le-
ver, &, is pivoted to a suitable support, and
said rack is geared with pinion {. A spring,
&, is attached to the rack-lever §, and also to
a staple, s, on the support, which keeps the
rack of said lever held in one relative posi-
tion under tension. The opposite end of the
lever § is provided with the armature s, and
in the field of the electro-magnets S. Two
short circuits, 12°13% extend from the branch
conductors7®. 12'isinelectroconnection with
the magnets S. 13’ is connected with a cir-
cuit-closer, &, which is pivotally attached to
a suitable support, and the key of which is
held in a horizontal position by means of a
spring, s". A short wire, 14°,extends from the
electro-magnets Sand approaches the circuit-
closer &, so as as to make the circnit. . Should
the shatt of the motor attain a rate of speed
above that necessary to propel the car, the
governor accelerates its speed and is thrown
out, thereby drawing down the sleeve P, and
the projection P’ depresses the key of the cir-
cuit-closer &, the magnets S become excited
and acttodraw down armature s’ onlever s*,and
the pole-changer ¢ is rotated, which changes
the polarity of the motor and allowsit to gen-
erate instead of exhaust a current. When the
poles of the motor are reversed and the motor
is acting as a generator, the carrentisshunted
from the resistance-coils through a leak-cir-
cuit or the conductors 19° 20° and the circuit
is made through the circuit-closer §°,the wires
19° and 14" being insulated from each other at
the point of contact by means of the insulator
18°. The branch conductors 12° and 13° are
shown, for illustration, in the drawings adja-
cent to each other. In practice, however,
they are placed so far apart as to shunt the
necessary current to excite the magnet S, or
the resistance of the conductors may be. va-
ried fo effect the same result. In contact with
the arm m on sleeve P is the end of needle!

of the indicator L, which is secured to the side
of the car and serves to indicate the speed of
the motor-shaft..

The driving-shaft G of the motor is provid-
ed with an intermediate friction-clutch, H,
placed in power-connection between the mo-
tor B and gear J°. Oue portion of friction-
clutch H is provided with a neck, ¢/, and in
which neck the end of lever g of the inter-
locking device is held by pins ¢ as seen in
Fig. 3. The lever ¢ extends from the shaft
G to the lower part of the supporting-base to
the speed-gearing J, to which it is pivotally
attached. Onepart, J’, of said lever is extend-
ed at right angles from its pivotal point, and
a short portion, ¢*, extends downwardly and
tapered at right angles, so as to engage with
the gear-sector ¢*, which is pivotally attached
to the frame D. A hand-lever, G/, extends
vertically from the gear-sector ¢, to which it
is rigidly attached, and a lever, ¢°, is attached
to the same pivotal point, and also in rigid
connection with the lever G, and is connected
with the end of the reciprocating plunger ¢,
which is reciprocated in the direction of the
speed-gearing and for engaging the gear, so
that when it becomes necessary to change the
speed of the vehicle or change the relation of
the gear without checking the speed of the
motor-shaft the foot-leverj’ is operated to
throw the friction-cluteh H apart, which re-
leases the end ¢* of lever g from the sector-gear
¢*and the lever G’ operated to throw the plan-
ger in or out of connection with the various
gears. The gear J° on shaft G meshes with
gear J%, and the said gear J* is mounted upon
the same shaft ¢* as the speed-gearing, which
inturn ecommunicates power to the gear B, at-
tached to the axle B'.

For the purpose of preventing the move-
ment of the car at certain times, or to control
in a measure the speed of the driving shaft, I
attach to the shaft G a drum, f. A metal
band, s/, isthen carried around the drumf and
attached to a small hand-lever, F, which le-
ver is pivotally attached to an arm, /% on the
upper end ofthe support F' of shaft &, so that
by throwing the lever forward or backward
tension upon the band fis sufficient to control
the speed of the motor-shaft.

The brush of the resistance - coil may be
moved by hand for the starting, checking, or
reversing the speed of the car whenever de-
sired.

Having fully deseribed my invention,what I
now claim as new, and desire to secure by
Letters Patent, is—

1. In electric railways, a system of electri-
cal transmission through suitable main con-
ductors and a main source of supply, a ve-
hicle, and a motor on said vehicle, branch
conductors in electric connection with the
motor and having a traveling contact with
the main conductor, a pole-chauging switch
in an electric-supply ecircuit, and an electro-
magnet in a normally-open shunf-cireuit for
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operating said switeh, and a governor on the
vehicle, andsuitable eircuit-completing mech-
anism whereby the governor acts to reverse
the poles of the motor.

2. In electric railways, the combination,
with the ear-motor operated by means of a
branch circuit from a main circuit, of an ad-
Justableresistance, and a pole-changing switch
placed in said branch cireunit, a shunt-circuit
from the main circuit, and an electro-magnet
placed in said shunt-cireuit, and mechanism
operated by said electro-magnet for reversing
the poles of the switch, a governor on the car
in speed-connection with the shaft of the mo-
tor, and mechanism operated upon automatic-
ally. by said governor for adjusting the degree
of resistance of the resistance-coils and re-
versing the poles of the said switch.

3. In electric railways, the combination,
with the car-motor operated electrically by
means of a branch ¢circnit from a main cireuit,
of an adjustable resistance, and a pole-chang-
ing switch placed in said branch cirenit, a
shunt-cireuit from the main ecircuit, and an
electro-magnet and a circuit-closing device
placed in said shunt-circunit, and mechanism
operated by said electro-magnet for reversing
the poles of the switch, a governor on the car
in speed-connection with the shaft of the mo-
tor, and mechanism actuated by said govern-
or for adjusting the degree of resistance of
the resistance-coils and operating the circuit-
closing device, and a leak-circuit for cutting
out said resistance, and in electrical connec-
tion with the branch and shunt circuits.

4. In electric railways, the combination,
with the generator, of conductors for the trans-
mission of electrical currents in double mul-
tiple are, consisting of a series of conductors
alternating in polarity and connected in pairs
to the opposite poles of a generator.

5. In electric railways, the combination,
with a main source of electric supply, of suit-
able suspended continuous aerial conductors
and buried insulated conductors and branch
conductors of corresponding polarity, and con-
nected at intervals with the aerial conductors.

6. In electric railways, the combination,
with a main souree of electric supply, of suit-
able buried insulated continuous conductors
in single multiple are, as described, of suit-
able continuous uninsulated aerial conduct-
ors for the transmission of electrical currents in
double multiple arc, and connecting branch
conductors at intervals of corresponding po-
larity. :

7. The combination, in an underground
slotted conduit, of an inverted receptacle, form-
ing anair-trap along the length of the conduit,
of a conductor in the top of the air-trap,
whereby water in the conduit is kept from
the conductor, as set forth.

8. In electric railways, an underground
slotted conduit and an interior flanged in-
verted receptacle carrying a continuous in-

sulator, and a conduetor retained in said re-
ceptacle by means of said insulator.

9. In electric railways, an underground slot-
ted conduit and an interior flanged inverted
receptacle adapted to receiveaninsulated con-
ductor, one of the flanges of said receptacle
forming the side to the conduit, and an oppo-
site flange extending so far toward the bottom
from the top of said conduit as to form an air-
trap. :
10. The combination, with aerial electrical
conductors in electric railways, extending
along the line of said railway, and suitable
traveling electric contacts, of an insulated
block for supporting and retaining opposite
conductors the proper distance apart, sus-
pended above the railway by suitable means,
and havingan opening or passage-way through
said block.

11. The combination, with aerial electrical
conductors in electrie railways, extending
along the line of said railway in double multi-
ple arc, and suitable traveling electric con-
tacts, of an insulated block suspended above
said railway by suitable means,adapted to in-
sulate opposite conductors from each other,
and having a suitable passage-way for the said
contacts and between said conductors retained
the proper distance apart by said insnlated
block.

12. The combination, with a vehicle and
electromotor, and the driving-shaft of said
electromotor having opposite parts independ-
ently eonnected by means of a friction-cluteh,
of variable-speed gear in power connection
with said shaft, a reciprocating plunger adapt-
ed to connect and diseconnect loose with fixed
gear, and a lever pivotally attached to said
vehicle at one end and to the plunger at the
opposite end, a hand-lever in rigid connee-
tion with said lever at its pivotal point, and
a gear-sector rigidly atached to the pivotal
end of said hand-lever, and a foot - lever en-
gaging with said sector, as and for the pur-
pose specified.

13. The combination, with a vehicle and
electromotor, and the driving.shaft of said
electromotor having opposite parts independ-
ently connected together by means of a frie-
tion-clutch, of variable-speed gear in power-
connection with said shaft, a reciprocating
plunger adapted to connect and disconnect
loose with variable fixed gear, and alever piv-
otally attached to said vehicle at one end
and to the plunger at the oppositeend,a hand-
lever in rigid connection with said lever atits
pivotal point, and a gear-sector rigidly at-
tached to the pivotal end of said hand-lever,
and a foot-lever having an extension to engage
with the friction-clutch on the driving-shaft,
and also an extension interlocking with the
gear-sector, as described.

14. In electric railways, the combination,
with curved track, of parallel aerial con-
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said track, and insulated standards placed
upon one side of the said parallel conductors
and at suitable distances apart, and guys se-
cured to the top or side of each respective
conductor and thesaid standard, as deseribed.

15. In electric railways, the combination,
with the curved track, of parallel aerial con-
ductors arranged to describe the curve of said
track, and insulated standards placed upon

1o one side of the said parallel conductors, and

at suituble distances apart, and guy-wires se-
cured to the top or side of each respective
conductor, and means for increasing or de-
creasing the tension of said guy-wires, as de-
scribed.

JOHN C. HENRY.

‘Witnesses:
S. L. C. HASSON,
FrED. W. PERKINS.




