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7o all whom it ma J COTLCETTL:

Be it known that I, GEORGE F. GREEN a citi- |
zen of the United States residing at Ka,lama,- |

700, in the county of Ka,lama,zoo and State of

Mlchlgan have invented certain new and use-

ful Improvements in Electric Railways, of
which the following is a specification. |

electric rallways and 1t especially relates to
improvements in the means for conveying an
electric current to a moving car.

The primary object of my invention is to

dispense with the ordinary overhead conduc-

- tors, commonly known as the trolley wire and

nection between the moving car and station-
ary source of electric supply
My invention consists in the various con-

‘structions and combinations of parts herein-

after deseribed and pointed outin the claims.

- In the accompanying drawings Figure 1 is
a view In perspective of a portion of an elec-
tric railway to which my invention has been.
applied. Fig. 2 is a side elevation of the.

‘same. I'ig. 3 is an end elevation of thesame
some of the parts being shown in section in
each of said views. Fln' 4 is a plan view
showing a modification of some of -the parts.
Fig. 5 is a partial sectional elevation of the

same, the arrangement of the circuits being |

illustrated in dlagram Fig. 6 is a detail in
perspeetwe of one of the stationary contact
“Fig. 71s a bottom plan of the mov-

ing contact device in detail. Figs. 8 and 9

arerespectively, an elevationand a plau show- |

ing a modification. Fig. 10 is a detail in ele-

_ vation of a portion of the same on a larger

40

~ the members d, d’, of the conductor F to the |
- standards d°.

45

“scale.

Fig. 11 is a plan view showing in de-
tail a further modification in the moving con-
tact device. Fig. 12, is a detall side view
showing the manner of pivotally connecting

| Flg 13,18 a section-on theline
13—13 of Kig. 12, Fin* 14 is a detail sectional

View ShOWan‘ the manner of telescoping the
fingersd® within the eonductor F; and Fig.15
‘is a detail view showing the: manner of piv-

- oting the finger points f ! to the members d°.

TLike parts are represented by similar let-

F

I

ters and figures of reference in the several
views. - - -

It has been common in opera,tmfr electrlc
railwaystoemployacontinuous overhead con-
ductor constantly charged with an electric
currentand tofurnish the electro-motive force

_ | to propel a moving car through the medium
My invention relates to improvements in |

of a conductor on said moving car which
moves in contact with said overhead con-
ductor. The conductor thus employed, usu-

ally termed a trolley wire, cannot be insulated

'GEORGE F. GREEN, OF KALAMAZOO, MICHIGAN, ASSIGNOR OF ONE-HALF TO
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from the very nature of the work it has to

perform. Its use 1s therefore attended with
considerable danger.

or stations normally charged from a conduc-

tor which may beinsulated and is preferably
laid under ground or in a suitable conduit at
or near the surface of theground, the contact

stations bemﬂ' removed from e&ch other and
being so construeted that they may be insu-

lated or protected against contact Wlth other

wires or conductors. - |
In the drawings A A, replesentq a line of

| railway, B, a car adapted to travel over the
‘rails a a, of the railway, which are preferably

adapted to form the return circuit for the

electric current after it has passed through
the motors on the'ear. -~

C C, are supporting posts arlanwed at suit-
able 1ntervals along the line of road and when

the railway occupies the street of a town or

city, the post C, may be placéd at or near the
~eurb line of the sa,ld street.

Extending along
ander the respective posts C, or in proximity
therefo is the conductor D, Whleh leads from
the stationary source of su pnly of the current

I overcome this diffi--
culty by employing & series of contact points

e

30

and which preferably passes through a con-

duit or subway D', below the surface of the
‘street or side-walk. Each of the posts C, is

provided with an extended arm or arms C’
which are branched or curved so as to lie: ad-
jacent to and prefemblv over the line of rail-

' way A A. Thesupporting-arms C’of the said

posts C, are provided with contact devices K,
which are arranged at the ends of the respect-
ive arms on eaeh side of the respective posts

QO
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but preferably vertically above the railway -
track. The contact devices E, are preferably -
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formed in the nature of brushes b, construet-

ed of copper or other resilient metal and sup-

ported in a suitable frame 0’, connected to
the supporting arm C’, and insulated from

sald arm preferably by means of a rubber
sleeve 0% located between said arm and the

frame b, the brushes b, being kept in elec-

‘trical connection with the conductor D,

through the medium of a suitable connecting
wire ¢, which passes through the arms C’, and

- the post C, to the main conductor D, the post
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and arms being preferably formed hollow for

this purpose.
Located on the car B, is the contact device
F, preferably mounted on top of the car and

above the roof of the same and extended

throughout the length of the car for a con-
siderable distance beyond the respective ends

thereof,thelength of the contact device or con-

ductor F, being slightly greater than the dis-
tance between any two of the normally sta-
tionary contact deviees E, so that one end of

the conductor F, remains in electrical con--

nection with a stationary contact device E,
until it contacts with the next succeedmn'
device. .

- From the contacting devme F, a circuit is
prowded which includes the ordinar y circuit
controllers, the motors which operate the car
and the car-wheels in the ordinary maunner,

80 that any current received by the condaec-
tor F, can be conveyed in the ordinary way

through the motors and discharged to the rails
in any well known and suitable manner.
To provide for changing direction passing

around curves, &e., I preferably form the con- |

tacting conductor F,in parts jointed together
in such a manner that the several parts may
assume different angular positions with. ref-

erence toeach other,so that the said conductor

may remain in electrical connection with the
stationary contact devices K, on the support-
Ing posts.
ing arms of the supporting posts of metal with
a certain amount of resiliency to permit them
to yvieid in any direction with the same end
in view.

To further assist in bllngmﬂ' the moving

conductor into electrical connection with the"

stationary contact devices I provide means

 for establishing a magnetic field in the con-

55
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ductor F,adapted,astheconductor approaches
one of the stationary contact points to cause
the respective contact devices to be attracted
to each other and thusinsure the contact be-
tween the same. This 1 acecomplish by pro-
viding electro-magnets G, the magnetic cores
of which are connected to the conductor F,
the coils of said magnet being excited by
passing the current which operates the mo-
tors through said coils before passing it to the
rails, as illustrated in Fig. 5, a circuit con-
trolling device H being placed in convenient
reach of the operator, by means of which the

65 current may be passed direct to the rails from

I also preferably form the extend-

504,977

the motor or through the coils of the electro-
magnets G, as desired. When the controlling
device is in the position shown in Fig. 5 the

current passes from the source of supply
through the conductor F thence down through
the wire 1, through the motor, from thence to

the controlling device H, through the magnet
colls over the wires 2, 3 and down the wire 4
to the wheels and rails. The magnets G are
thus excited and operate to attract the con-
ductor F and brushes K toward each other, it
being borne in mind that one of said brushes
is eonstantly in electrical connection with the
conductor . By swinging the controlling
device H over into contact with the wire 4 the
magnets are cut out of the eircuit which then
passes directly from the conductor I through
the wire 1 to-the motor and from thence to the
rails.

InFligs. 4 5and 71 haveshown &GOHth‘HGtIOH
of the conductor K, in which two central por-
tions d d’, are pwota,lly connected to support-
ing standards d?% d? on the car and pivotally
connected together at or near their centers by
a pivot connection d* which passes through
a slotted opening d°,inone of the parts. Each
of the parts d d’,is formed hollow and is
adapted to receive at its outer extremity a
movable arm or finger df adapted to be tele-
scoped into or out of the part d’,and thus ex-
tend orreduce the length of the conductor F.

ropes d’ and d8 (see Fig. 5) The rope d is
secured near the outer end of the ﬁncrer and
then passes over suitable pulleys to a point
where it can be easily reached by the oper-
ator. A slight pull on this rope d* forces the
finger into the hollow conductor F. 'The cord
d® is attached to the finger d° at a point adja-
cent to its inner end, and passes over a pul-
ley located near the end of the car roof. This
cord serves to draw the finger outwardly to
extend the length of the conductor F. This
may be accomplished by making the finger
d’ hollow and slotting it for a portlon of its
length, as shown in Fig. 14, the cord d® pass-
ing up through the slot and into the interior
of the hollow finger d® and secured thereto
near its inner end. In practice there will be
provided two sets of cords d7, d& one at each
end of the car, whereby the ﬁnﬂ'ers d® may be
mdependently operated accordmn‘ to the di-
rection in which the car may be travelmg

I also preierably provide means for deflect-
ing the respective parts d d’, to cause them
to assume different angular positions in mak-
ing contact with the statlonary contact de-
vices. This may be accomplished by the em-

ployment of rope connections d°, d'% on each
side of the conductor F, the ends 0[:' Wthh are
connected to a rod or arm d!! depending from
the conductor F, the said rope connections
passing over smta,ble supporting pulleys d*
d¥to within convenient reach of the operator,
80 that the pwoted parts d d’ may be moved

7€
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‘This movement of the fingers d° is effected by‘ |
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laterally in either direction at the center to | the switeh is closed, the magnets are cut out 65

cause them to assume different angular posi-
tions as shown in dotted lines in FIC" 7.
In Figs. 8, 9 and 10 I have showna, conduc-

tor K, of- dlﬂferent mechanical construction.
In thls construction I preferably employ Q |

gingle bar e, supported on standards e, to

which it is connected through slotted open—

ings €% This baris preferably formed of two

or more different metals e® e, the upper part

¢%, being preferably formed of copper or Some
other 200d electrical conductor and the lower

part e‘* being formed of steel with a certain

amount of resﬂlency to permit it to bend or
vield laterally in either direction. Rope con-

nections €° €', are extended from the respect-
ive ends of the flexible conductor to a point

at or near the middle of the length of the car

but at one side of the same, the respective

ropes €° €% and ¢® €% from opposite ends of

~ the conductor bemg JOlned together at this

30
35

40

point and attached to ropes ¢’ eg which lead

to opposite ends of the car in convenient

reach of the operator, means being thus pro-
vided by which the respective ends of the

_ﬂemble conductor may be moved 1ate1ally to

cause it to assume the arc of a circle in pass-

‘ing curves or changing direction.

In Fig. 11 1 have shown still a diff

case promded between the pivoted bars d d’,

as shownin Figs.4,5and7. Ihavealso shown

in this view and more clearly shown in Fig.
15 a pivoted finger f’, at the outer e-xtremlty
of the teleseoplc arm dﬁ and pivoted thereto,
as at f19 adapted to be moved by the mag-

netic 1nﬂuence exerted between the statlon- __
ary contact device and said finger, when the
¢coils of the electro-ma,ﬂ*nets are exelted a,s

hermnbefme desel ibed.

It should be stated that the Supportmni

posts C, and their arms, C’, are preferably

- made 0f a tubul@r constructmn the conduc-

45

tors which pass to the wspeetwe contact de-
vices E, extending through the hollow por-
tions thereof said conductors being suitably

~ insulated. The brushes b, which TForm the

.50
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contact proper in the stat1onary devices L,

are also preferably formed of alternatestrips.

of copper and iron or some other metal sus-
ceptible to magnetic influences. I also pref-
erably provide said contact devices with

enide-wings b® b* which project downwardly

at each %1(16 of the brushes to assist in ﬂ'md-
ing the moving oonductor thwuﬂ*h the sta-
tionarycontact deviceand in con ta,ct with said

brushes, these guides as- well as the frame |

~ which supports the contacting brushes being

6o

preferably made of iron or othel metal sus-
ceptible to magnetic influences. |

The switch II is designed to control the
flowof current to the maﬂ‘nets G. When said

- switch is open as b]’lOWH in Fig. 5 the magnets |

are mcluded in the motor mrcmt but when

erent
mOdlﬁG&tIOH a central bar f, being in this |

and the cur rent Wlll pass dlrectly to the ralls

| or n"round

It is obvious that various other modlﬁca-
tions of the devices herein described may be

employed without departing from the spirit

of my invention. I do not, therefore, limit

myself to the exact eonstructlon herein set

forth, but
pi Glddm broadly, as my 1nvent10n-—

1. In an electrie railway, the combination
‘'with asourceof supply and with a moving car,

of stationary contact devices located at 1111361-
valsalong theline of railway and constantly in

electrical connection with the source of sup-

ply, a contacting conductor on the car adapt-
ed to suceesswely contact with said stationary
devices, electro-magnets for magnetizing said
conductor, and a switeh for cutting said mag-
nets out of circuit, substantially as deseribed.
2. In an eleetme railway the ecombination
with a source of supply and a moving car, of
stationary contact devices eonuected electrl-

cally with the source of supply, and located
at intervals along the line of railway, and a
contacting conductor on the car, provided

with adj usta,ble arms, and means for extend-
ing and contracting the length of said con-
ductor, substantmlly as descrlbed |

3. The combination with a source of Sup-'

70

75

80

90

ply, a moving car, and stationary contact g5

points located at intervals along the line of
the railway, of a contacting conductor carried
by the car, means for magnetlzmﬂ‘ said con-
ductor, z—md means for varying the length
thereof substantially as described.

4. The combination with the source of sup-
ply, of a moving car, stationary contacts lo-
cated at 1ntelvals alonﬂ' the railway, a con-
tacting conductor carmed by the car and con-
sisting of sections pivotally secured together
at thelr ad,]aeent ends and sliding in pivoted
bearingsat their opposite ends, and means un-
der eoutml of the operator foradjusting said

sections 1&terally, substantially as described.

5. The combination with the source of sup-
ply, of a moving car; stationary contacts lo-

[00

IO§

IIOQ

cated at intervals alanﬂ* the line of the rail-

way; a contacting conductor on the car;
mea,ns for ad3 ustmg sald conductor 101:10‘11;11(11- |

ectmﬂ' lateml move-

6. The combmatmn with the source of sup-

ply, the moving car and the stationary con-
tact points, of a conductor carried by the car

and provided with telescoping arms; and cords

and pulleys for adjusting sald arms, Substan-

t1a11y as described.

In testimony whereof I have hereunto set

my hand this 1st day of February, A.D.1892,
| GEORGE F. GREEN.
Wltnesses

H. O. OSTER,
FRANK WA'IT
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