(No Model.) L r b Sl_leets'--Shee't 1.
J. 0. HENRY. T
- ELECTRIC RA_ILWAY.

No. 424,298. Patented Mar. 25, 1890,

\AAE%E =Fl=

Y 4,
fudl

‘M. PETER3, Pholo-Lithographar, Washington, 0. C.




No Model.) 5 Sheets—Sheet 2.
J..0. HENRY. -'
ELECTRIC RAILWAY.

No. 424,298. . Patented Mar. 25, 1890,

M. PETERS, FPhoto-tithographer, Wasnington, D, C.




(No Model.) 5 S—heets—i--Shee-t 3.

J. C. HENRY.
. ELECTRIC RAILWAY. _
No. 424,298, - Patented Mar. 25, 1800.

' - " a
= — s

_ ¥ .
——th=20
L_ ¥ }

I'ZPC X

i

.4
p . =
Fi
o
e

774
'»l—m 74.:.['_ |
FI1G. V.

FIG .1

72

il
=
S=5E

j}zzfe’;z???r ;

1.

N. PETERS. Photo-Lithographar, Washington, D. C.




(No Model.) 5 Sheets-—-Sheet 4.

J. 0. HENRY.
ELECTRIC RAILWAY.,

No. 424,208, Patented Mar. 25, 1890.
N o >33

46

40

FIG_VIH
4_6" .

i

s

(gzven ?@7"

Oty
A

./

F72v 7 705,

Ny

/




(No Model.) 5 Sheets—Sheet 5.

J. 0. HENRY,
ELECTRIC RAILWAY,

No. 424,208, . Patented Mar. 26, 1890.

FlG_VII
o I O
38\ i M s
i - it I NI ER
. - N\ al 32
28 ._
o9 = —_—
' @ .@ &
/[ o = s “ —
YN = S = === 1, dlo
i} | ,
37 T - S
|
il
43 il
|
44y
45
o _ ] : o
M ' =-=:
7R ==

N. PETERS. Photo-Uithographer, Washingten. D. C.




in

15

20

30

35

UNITED STATES

PATENT OFFICE.

JOHN C. HENRY, OF KANSAS CITY, MISSOURL.

ELECTRIC RAILWAY.

SPECIFICATION forming palt of Letters P&tent No. 424,298, dated March 25, 1890.
Application filed J anuary 16, 1685, Berial No, 153,087, (No model.)

To all whom it maz Y CONCErv:

- Beit known that I, Joux C. HENRY, 4 citi-
zen of the United States, residing at Kansas |
City, in the county of Jackson and State of |

Missouri, have invented new and useful Im-
1)1ovements in- Eleetric Railways, of which
the following is a specification.

The present improvements relate as well to
devices for making continuous moving con-
tact with the outmmnﬂ and return eonduetor
along a line of 1*mlwa,y 1n which the motors
are ::wtlmtcd by means of electricity as to
improvements in mechanism for transmitting
power from the motor on each car tothe znle

1'o the above ends I mount , preferably cen-
trally above the railway- tr&ek two ‘electric
conductors for the ountgoing ‘md return cur-

rents from and to the dynamo which is setat

any convenlent station on theroad. Said con-

ductors are, for the purpose of combining

strength Wlth conduetivity, preferably made

with a core of steel and a coating of copper.

1The contact-carriages are snppmted by said
conductors by means of metallic horizontal
wheels having erooved faces to surround said
conductors mld connected by wires with a

switch upon the car, by means of which con-
nection may be m..-lde with either the motor

or accumulator. The contact -wheels are
mounted on spring-frames, to be hereinafter
more fully described, which press them into

carry also a brush of leather or other suit-

able material for keeping the wire constantly

clean and bright. The armature -Shait 1S ¢on-
nected by reversible friction-gear with ashaft
which communicates motlon to the car-&xle

through the medium of beveled or other gear.

. One or both members of said gear are ma,de

40

'Lween the parts.

of wood, hide, or equwalent 'yielding ma-

terial, both to lessen noise and wear of the

| meehamsm and prevent breakage in case of

sudden jars due to stopping, btartmg, jump-
ing obstructions, or slight 1oss of motion be-

Th_e pinion upon the axle
fixed thereon, but connected

is not rigidly

thereto through the medium of aspiral spring,

. Wthh eases the car in stopping and Smrtmu

5O

and acts as an accumulator- Spring When

meeting obstructlons
The tore and rear axles of the car are con-

tem.
| eontact-ealrmﬂ'e for electric railways.

I Fig. IV is a

double the traction on the rails.

In order that the invention may be more
clearly understood, I will proceed to describe
1t with reference 0 the accompanying draw-

1ngs, in which—

I‘wure I is a perspective view of my sys-
Fig. II 1s a plan view of my improved
Fig.

11T is & Vertle.ﬂ,l sectional view of the same.

side elevation thereof. Iig.Vis
an end eleV&tlon of one of thescrapers. Fig.

VI is an end elevation of the motor and con-
nections therefrom to the car-wheel axle.

Fig. VII is a side elevation of the same. Fig.
VIII 18 another end elevation taken at the
opposite end of the motor from thatshown in
Fig. VI. Tig. IX is a dmﬂt*amnmtle view of
the electric uremt

The eclectriec circuit, as here shown, is

through the conductor 1 from the dynmno at

2, through the wheels 3 to the contact-car-

riage, thence by conductor 4 to switeh 5 on

the car, by means of which it is directed into
the commutator 6 of the motor or into the
secondary battery 7 at will, returning thence

1 by eonductor 8 to the seeoud set of Gontaet~

wheels 9 on the return-conductor 10, and so
back to the dynamo.-

The conduectors are [flstened rigidly to in-

| sulated standards at the terminals and cur ves,
close contact with the conductors,and which

and are supported from the top by suspen-
sion at intervals along theroad. In thiscase
the terminals take the strain or tension of the
wire, which may be many thousand pounds,
and the straps or loops, the weight of which
18 but a few pounds at each support.

The conducting-wires are preferably made
with a core of steel and a coating of copper.
Metallic or other straps 11 are Tet into the

surface of and brazed to the conduectors, so as

to avoid obstructing the passage of Lhe GO~
tact-wheels. The stmps or loops 11 are sus-
pended from blocks fixed on transverse wires
hung from poles a,lonn the sides of the rofld-
way. - |

The conlact-carri iage consists of two Semi-
c¢ylindrical shells 12, of spring-steel or other
material, held rigidly together by frame 13,
and each supporting a double series of hori-
zontal contact-wheels 3 and 9, whose grooved

‘nected by chain- -and-sprocket or other gear, | fa,ces are pressed onto the eonduotors by the

| 0 as to be driven suﬂultaneously, and thus

55

6o

715

3o

35'

QO




10

20

30

35

40

45

55

6o

spring-shells, thus at the same time support-
ing the carriage and affording constant con-
tact with the conduectors. It will be observed
that while beneath the flanges of the wheels

almost come in contact the upper flanges are-

shortened sufficiently to allow the free pas-
sage of thesupportsll. The wheels are pref-
embly made of some harder metal than the
surface layer of the econductor and are made

to revolve freely upon their axles 14, so that

instead of scraping said conductor their action
wiil be to compress it equally from all sides
and give and maintain the same circular in
¢ross-section.

The arrangement of the supporting-siraps

of the conductor in vertical position and the
wheels of the
several advantages overone 1n which the car-
riage is made vertical and the wire supported
by lateral projections. Not only are greater
strength of the support and stability of the
carriage secured, but a more perfect and con-
tinuous contact is afforded by the continuous
pressing of both sets of contact-wheels by
oravity on the wire.

Each axle 14 is connected -through the
medium of the shell 12, or through sepm’*%te
concductors, with a binding-post 15, which are
connected by separate conductors 4 § with
thelir respective binding-posts 16 17 on the car
18. The conductors 4 8 may beinsulated and
twisted and serve to draw the contact-car-
riage along atter the car.

ors, the latterare cleaned by meansof brushes
19, preferably of leather, supported on the
ends of the shells 12 and closely surrounding
the conductors. Said brushes are fixed by

screws to frames 20, so as to be capable of re-
sald frames are themselves
fixed to the ends of the shells 12 by set-—-

newal, and the

screws 21.

~The outgoing conductor 4 may be fixed to
binding-post 16, and retarn-conductor 8 to
the binding-post 17.- "The post 16 1s electric-

ally connected to the switch-arm o, and may

be placed in contact with blocks 20, connected
with the commutator 6 of the motor, or with
block 27, connected with the poles of second-

ary battery 7. HSaid battery 18 arranged to.

operate a light, brake, bell, and other circuits,
and the current from the dynamo is thrown
into the same for regenerating whenever de-
sired from the motor on thestopping or check-
Ing of the car.

The motor may be of any usual or improved
form. Preferably, however, I employ {or this
purpose a dynamo of the Gramme type. The
end of the armature-shaft 281s provided with
afriction-disk 29, mounted on a movablesleeve
capable of endwise movement on said shatt
through the medinm of lever 30, rod or shaft
31, and hand-lever 52.  Said lever 82 18 ful-
crumed on a second lever 33, so as to have
not only its independent movement for shift-
ing the disk 29, but a movement at right an-

carriage horizontal presents

suchinjuarious ellfects.

4924, 208

| is employed for reversing the motion of the

car. At the end of shaft 31 is a crank-arm
34, slotted to receive a stud 35 on a sleeve 356,
connected by tongue and groove with a driv-
ing-shaft 37. Said sleeve 36 is provided with
oppositely-faced friction-disks 38 39, adapted
by the mechanism just deseribed to be brought
either one or the other into contact with disk

29, according to the desired direction of> mo-

tion of the car. It will be observed that by
such an arrangement of transmitting-gear the
reversing of the motion may be performed or
the stopping and starting of the car may be

performed with great ease and without any

jar. Stops 46 are provided for limiting the
motion of levers 32 33.

The mechanism justdeseribedis both yield-
ing and adjustable or variable. By project-
ing the friction-disk 28 more or less the sur-
face thercof brought into action against the
vertical disks 38 39 is varied, and 1t 1S ap-
parent that the leverage of the transmitting-
ogear is correspondingly varied or adjusted

i according to whether the disk 33 or 39 bears

against the periphery of the disk 29 or any
point within the said periphery. The use of
friction-disks for transmitting power imparts
a yielding character to the movement which
is of great value in supporting a car tha,ving
a heavy load and preventing shocks to the

“machinery. |
In operating motors in-parallel it is well
| known that the current increases as the speed
'As the carriage is drawn along the conduet-— |

decreases. When thearmatureischoked down
by mechanical resistance, its electrical resist-
ance is decreased. 'The consequence 18 an
abnormal current passes through its coils, pro-
ducing wasteful and injurious effects. The
variable and yielding leverage of the mechan-
ism just deseribed has a valuable feature 1n
controlling the current-supply and preventing
Itisfurthernoted that
when the caris forced downgrade by gravity,
or it is desired to make a quick stop, the disks
38 39 can be reversed and the motor can be
driven as a generator at any desired speed,
thus acting as a powerful brake and assisting
theinitial force. Thevariability of the lever-
age of the mechanism is of great value in this
connection, as thereby the speed at which the
armature of the motor is driven while acting
as a dynamo in déscending grades may be

exactly adjusted to generate a current of the

same voltage as that produced by the station-
ary dynamos supplying the line, so that the
current supplied by the moving dynamo on
the car will supplement instead of counter-

acting the current of the stationary dynamos.

If, on the other hand; the moving dynamo on
the car had an invariable connection with 1ts
axles, which would necessarily driveit at such
speed as to produce a current of higher volt-
age than that supplied to the line by the sta-
tionary dynamos at the central:station, the
moving dynamo would tend to overcome the
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the power of the engine with consequentgreat | 1. Incombination with one or more electric

waste of power. It will be seen that the pre-
cise adjustment of the voltage of stationary
and moving dynamos is of great importance,
and that this is only rendered possible by an

adjustableleverage between the car-motor and -

its axle. - » '

The driving-shaft 37 is mounted in boxes in
the motor-frame 40 in an inclined position, so
that while the motor may oceupy the platform

at one end of the car the lower end of said

driving-shaft may be approximately over one
of the axles 41 of the car-wheels 49. At its
bottom said shaft is provided with a pinion
45, preferably beveled and made of a suitable
yielding material—such as wood or hide—so
as to be at the same time tough and noise-
less. The shaft of the armature being ex-
posed to the most intense magnetic field, it
is essential that the magnetic lines of force

do not escape through it and the connecting
mechanism to the wheels and rails. By in- |

terposing some strong non-magnetic mate-
rial—such as rawhide, wood, &e.—this det-
rimental effect is avoided. 'The beveled pin-
ion 44, gearing therewith, may be similarly
made. It is mounted on the axle 41, so as
to have capacity for rotary movement, such
movement belng, however, limited elastic-
ally by a spiral spring 45, whose ends are
fixed to the axle 41 and pinion 44, respect-
ively. It will be observed that any sudden
jar of the mechanism will be taken up by the

spring 45, and the motion of the car thus |

eased, while if the car meet with any obstruc-

‘tion the spring will act as an accumulator

- until sufficient head has been obtained to

40

RO

. 55

force the car over the obstacle.
iveness of this flexible connection is greatly

The effect-

increased by gearing down considerably from
the armature-shaft to the car-wheel axle. For

‘this purpose I make the pinion 43 much

smaller than pinion 44, the proportion being
such that the armature-shaft will make, say,
fifty revolutions to one of the car-wheel axle.
The 1ncrease of storage-power and consequent
usefulness of the spring are evident. .
1he axle 41, actuated directly from the
motor, is connected by chain-and-sprocket
gear 47 wilh the other axle of the car, so that
the traction of all four wheels upon the rails
will be obtained. o
‘Having thus described my invention, the
following 1s what I claim as newtherein and
desire to secure by Letters Patent:

conductors, an insulating-block whereto they
are connected centrally over the street, and
wires supporting said blocks from two sides
of the street, substantially as set forth.

2. In combination with one or more electric
conductors, straps or loops supporting the
same at intervals and let into the surface of
the wire, substantially as and for the purposes
set forth. | |

3. Inan electric railway,incombination with
conductors and & car, a contact-carriage and

3

6o

series of horizontal contact-wheelssupporting

sald carriage and having grooved faces em-

bracing said conductors, substantially as set

forth.
4. In combination with electric conductors

‘and hangers or supports therefor, contact-

wheels having grooved faces with flanges pro-
jecting unequally above and below said con-
ductors, substantially as set forth. g

5. The combination of armature-shaft 28,
movable iriction-disk thereon, driving-shaft
57, with oppositely-faced movable friction-
disks thereon,rock-shaft 31, and divided lever

02 33, all arranged and adapted to operate

substantially as and for the purpose set forth.
6. In combination with an electrical con-
ductor of an electric railway supported over

thestreet by transverse guy-wires, a traveling

contact having grooved faces held by spring-

pressure against the sides and bottom of the

conductor. | |

7. In an electric railway, the combination
of a source of electricity, a line-conductor
connected therewith and supported over the
street by pendent supports, one or more con-
tact devices suspended on said conductorand
hanging under the same in contact with the
bottom and sides thereof, one or more travel-
ing motors, and mechanical and electrical

- connection from said contact devieces to said

motors, substantially as set forth.

3. In an electric railway, the combination
of a car mounted on the rails on the surface
of the street, insulated suspended conductors

above the roadway, supported by transverse .

guy-wires, branch conductors, and a traveling
contact having grooved faces held by spring-
pressure against the sides and bottom of the
conductors. | |

JOHN C. HENRY.

Witnesses:
" . J. VAN DORSTON,
- F. ' W. LORD.
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