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To ail whom it may concern.:

Be it known that I, GRORGE HILLARD BEN-
JAMIN, a citizen of the United States of Ameri-
ca, residing at the city of New York, county
and State of New York, have invented new
and useful Improvements in Electric Rail-
ways, of which the following is a specification.

My invention relates to electric railways,
and more especially to so-called “trolleys” as
carried by an electro motive vehicle and used
for the purpose of establishing electrical con-
nection between a conductor arranged in the
vieinity of the line of rails on which the ve-
hicle travels, and an electro motor upon the
vehicle,

In the operation of electric railroads at high
speed, it has been practically demonstrated
that all forms of contact trolleys at present in
use are objectionable for various reasons. If
a contact trolley is employed which makes a
rubbing connection with the working econ-
ductor, the heat caused by the frictional re-
sistance has been found sufficient to draw the
temper of the conductor and to effect its rapid
destruction. In the case of a trolley formed
as a rotating wheel, the great rapidity of revo-
lution of the wheel, which must necessarily
be of small size, is productive of trouble at
the wheel bearings, it being difficult to make
a bearing which will allow the wheel to be
rapidly revolved without causing a great deal
of heat.

The object of my invention is to provide a
contact device or trolley for electric rail-
ways,~—especially those operated at high
speed—which will collect the current from
the working conductor and convey it to the
motor upon the vehicle without the liability
of the contact device itself being destroyed,
or without acting destructively upon the
working conductor. To accomplish this re-
sult, I provide upon the outer end of the trol-
ley arm or trailer, a contact device which in
its preferred form carries a body or bodies
which are kept constantly saturated with a
liquid. Thus, when the contact device is in
relation with the working conductor, an elec-
trical circuit is established through the in-
strumentality of the liquid which saturates
the body. In counnection with the contactde-
vice I provide means for maintaining a con-
stant supply of liguid thereto, and means for
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preventing freezing of the liquid to assure
electrical conduetivity fromthe working con-
duetor to the vehicle motor inanyor all kinds
of weather.

Referring to the accompanying drawings
which illustrate my invention, similar refer-
ence numerals indicate corresponding parts.

Figure 1 is a view in sectional side eleva-
tion showing a railway car mouanted upon a
track-way, and a so-called trolley carried by
the car and in contact with the working con-
ductor. - At the lower left hand corner the
car is broken away in order to show a liquid
reservoir and air compressing apparatus for
maintaining a constant supply of liquid to the
contact device. Fig.2is a detailside elevation

of amodified form of device for maintaining

theliquid pressureinthe contactdevice. Fig.3
is an enlarged longitudinal section through
thecontactdevice; portionsof the trolley arm
and liquid feeding tube being shown in side
elevation. Fig. 4isa transversesection taken
on theline x, «,in Fig. 3, through the working

conductorand contactdevice,and a rear eleva-

tion of the trolley arm,illustrating the means
for maintaining the contact device in hori-
zontal relation with the working conduector
irrespective of the inclination of the trolley
arm. Fig. 5 is an enlarged side elevation,
partly broken away, of the body I now prefer

to employ in my contact device and which is

brought into immediate relation with the
working conductors. Fig. 6 is a vertical sec-
tional side view of said contact body, taken on
the line y, v, in Fig. 5; and Fig. 7 is a plan
view of said contact body, in horizontal sec-
tion on the line 2, 2, in Fig. 5.

10 represents a railway car of any suitable
construction provided with an electro motor
11. Mounted upon the top of the caris a
trolley arm or trailer 12, which is lifted at its
outer end toward the conduector by spring
pressure. .

In carrying out my invention,any suitable
form of trolley arm may be employed. = Pref-
erably I use such as shown, or one similar
thereto and arranged on a ‘rotatable base. It
may also be advantageous to provide that the
trolley arm shall have a slight lateral swing,
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This feature is not shown in the -drawings, .

and I have not considered it necessary to do
S0 as it forms no part of my invention.
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Connected by a pivot or other suitable joint
13 to the end of the trolley arm is my improved-
contact device 14, The contact device con-
sists of a vessel which may be made of con-
ducting or non-conducting material, as de-
sired, and may be given any-shape which.
would be found practicable. Generally, T pre-
fer to make it with a transversely concaved
upper surface 15, as shown in Fig. 3. Lo-
cated within this vessel, near the opposite
ends thereof, are what I eall the “contact bod-
ies” 16, which also -preferably have a trans-
versely concaved upper surface to enable
them to more readily hold the working con-
ductor 17, which is suitably connected in any
approved manner to the source of energy.
The contacet bodies 16 project above the con-
cavity of ‘the vessel'15;s0 that when they-are
in contact with the working conduetor17,the:
vessel does not touch the conductor. The
contactbodies 16 may'be formed of any:ma-
terial which may be saturated with a liguid:
and kept ‘moist. ‘In practice I have found
that these bodies can'best be made by taking
alternate liyers18 of hardifelt and interpose
between them'layersi19 of corrugated and per-
forated material,;such for instance as may be’
made ‘from a flexible:celluloid. Tustead of’
using felt,T may use asbestuscloth:andreellu-’
16id layers, or'l may make the contact bodies
wholly-offelt,or I may mmake them of:sponge!
rubber, or :0f any other material, as stated,
‘'Which may be keptmoist. The office of these
contact’bodies isto produceacushionbétweén
the vessel or contact device proper and the:
working conductor, and to bring the liquid:
within the cavity of the vessel 'into:contact
with ‘the 'working 'conduetor. The coxntact
bodies are fitted within their'vessel in:any
approved manner allowing them to bereadily
renewed when worn out:by action onthe con-
ductor.

‘Under:certain conditions it is possible ‘to
construeta contac¢t device in'which the liguid
withinithe vessel is brought directly into con-:
taet with the working conductor, without em-
ployment of what I have called the “contact
‘bodies.” ‘But in.practice and in orderto pre-i
ventithe liquid within:the vessel from -being’
thrown-out, it-is.better to employ the contact.
bodies.

In effecting electrical econtact between the:
'working conductorand’ the motor bya liquid,
I'may use any liquid which is a:conduetor.of
electricity. Forpractical purposesI findthat'
a-solution of chloride of sodinm twenty parts,
andwater eighty parts, is'best adapted forthe:

.purpose,as theaddition of the chloride of sodi-.

ummakes the water-a better.conductor, and
further acts toiprevent.the water from:freez-.
ing eéven in the ccldest weather. To fully
provide however against :the contingeney: of
freezing, I 'make ‘provision for:moderately
warming the liquid-in the contact vessel and
also “‘the contact bodies themselves. This

may be effected in any practicable manner,
but I show for this purpose aconductive wire
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coil 20, within the liquid in the vessel and con-
nected to the trolley arm to convey an elec-
tric current for preventing congealing of the
liquid.

In place of using a liquid such as that
above described, I may use a body of mer-
cury, in which case it is preferable that the
mercury should be brought into direct rela-
tion with the working conductor, and that
the contact at or near each end of the bath
shall be provided with devices for wiping the
mercury off of the conductor, and thereby
vrevent the loss of mercury. I have not
{llustrated this feature, as I consider it a
mere modification, and within the intent of
the invention as claimed herein.

1 do not claim broadly the'use-of a liquid
contact with-a conductor, but a collector:of
electricity for use upon ‘an electrically ‘pro-
pelled 'vehicle to collect current'from a 'work-
ing:econductor to-energize the -electro:motive
apparatus on the Wehicle, said “eollection-of
curredt being accomplished through the me-
dinm of a‘suitable:liguid in iindirect -contact
with'the working conduector.

As‘the trolley arm issometimes drawnaway
from the:'working-conductor and is-eaused to

nssume a'vertical position, it.is necessaryito-

provide ‘means ‘for retaining ‘the ‘major -or
horizontal axisof the contact device pérpen-
dicular thereto. In order toaccomplish this,
Iprovide:the springs 21,22, each of which'is
connected at:oneénd toithe depeéndingipor-
tion 23 of -the contaect vessel,;and at'thedther
end to'the itrolley arm 12, to which the'said
depending iportion is ‘pivotally connected.
These springs exert theiriinfluence 'in.oppo-
site direc¢tions with the'result toarrange the
contaet device at right angles :to the ‘trolley
arm. Jlowever,asthearm ecommences to rise
s soon. as the contact leaves the wire, thesaid
contact device will attain a perpendicularpo-
sition with reference 'to the arm, approxi-
mately ‘when the latter ireaches its upright
position. Instead -of ‘using these springs, I
may use any other form of device for-aceom-
plishing the result, such for instance as’a de-
;pending ‘balance ‘lever. The -office of ‘the
springs 21, 22, is'not to hold the ‘contact ide-
wice horizontal ‘while bearing .against ‘the
working conductor, at which timeit'is held
in'such position'due to ‘itsipressure ‘against
‘the isaid conductor. This :is not necessary
however, but.convenient:in.practice.

The current collected through:the bedy of
lignid may-be conveyed to-the motor:through
the liquid, butas thisincreases the resistanee
'of 'the:éireuit, it:isipreferable to conneet .the
trolley-arm with suitable wires 24 embedded
in thelower part-ofithe contact body 16. In
the case where the vessel :is made of metal
the 'wires :24 will be connected thereto, bt
when thevessel is ‘made .0of insulated :mate-
rial these-'wires 24 will'be connected:through
suitable wires-25 with the trolley arm, and as
indicated by dotted linesin'Fig. 5 of -the draw-
ings. By this means the only resistance
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which is lnterposed 1in the circuit, other than
that which is dsual in the ordmary forms of
metallic trolley contacts, is that due to the
body of liguid included between the working
conductm and the upper ends of the wires o4,

To maintain a fluid pressure within the con-
tact vessel and thus keep the contact bodies 16
moist, I provide the reservoir 26, air pressure
pump 27,and communicating pipe 28. 20isa
1e01ste11nfralr pressure valve on the platform.
When the car is started, the conduetor ma-
nipulates the lever 30 untll a certain defi-
nitely determined pressure is created in the
reservoir 26, which forces the liquid through
the pipe 28 mto the cavity of the contact ves-
sel and thence into the interspaces in the con-
tact body 16, and by said body or bodies the
liquid is brought into electrical contact with
the working conduotor 17. Instead of using
this dev1ce, I may use that shown in Fig. 2
where theair pressure is maintained by means
of a counter weighted p]thIl 31, which falls
by gravity W1th1n the air com presemcr eylin-
der 32, which connects with the liquid reser-
voir 26

I have described my improved contact de-
vice as located on top of the vehicle. It will
be evident to those skilled in the art to which
this invention belongs, that the contact de-
vice may bear any relation to the vehicle. In
case the contact device is carried below the
vehicle, it will not be necessary to carry the
air device for maintaining the requisite feed-
ing pressure, as the hquld in -that case will
be supplied by its own gravity.

It will be observed that by the employment
of my improved contact making deviee;I need
only to provide means for establishing elec-
trical relation between the working conductor
and the motor; and that the contact is anti-
frictional, self-iubricating and cooling; and
that heatmw and the formatlon of sparks
which act destruetn ely are avoided.

Having thus described my invention, I
claim— '

1. In electric railways, the combination of
a working conductor, an electro motive vehi-
cle, and a liquid contact device carried by
and moving with the vehicle and adapted to
establish electrlcal contactbetween said work-
ing conductor and the electro-motive appara-
tus on the vehicle.

2. In electric railways, the combination of
a working econductor, an electro motive vehi-
cle, and a liquid contact device carried by
and moving with the vehicle and adapted to
make underneath contact withsaid conductor.

3. In electric railways, the combination of
a working conduector, an electro motive vehi-
cle, a contact device carried by the vehicle,
comprising a conductor connected at one end
to the motor on the vehicle and extending
from the vehicle to the immediate proximity
of the working conductor, a body of liquid
interposed between said working conduector
and theconductor from the motor,and in con-

tact with both, and a suitable device for ear-
rying the llqmd ‘

4. In electric rallways the eombmatlon of
a working conductor, an electro motive vehi-
cle,a trolley arm mounted on the vehicle, and
a contact device on the end of said arm car-
rying a body of liquid adapted to be brought
into eleetrical relation with and {o establish
electrical contact between the working con-
duector and the motor upon the vehlcle

5. In electric railways, the combination of
a working conductor; an electro motive vehi-
cle, a trolley arm mounted on the vehicle,

means for imparting a constant inclination-

in one direction to the arm,and a liquid con-
tact device upon the end of the arm adapted

to establish electrical contact between the

arm and the working conductor.

6. In electric rallways, the comblnatlon of
a working conductor, an electro motive vehi-
cle, a troiley arm carried'by the vehicle a

contact device earrying a body of liguid on-

the end of the arm, and meéans for maintain-
ing the major axis of the contact device in a
determined position irrespective of the said
working conductor.

7. In electric railways, the combination of
a working conductor, an electro motive vehi-
cle, a liquid contact device, and an electric
heater bearing such relation to the contact
device as to prevent congelation of the liquid
contained therein at any temperature.

8. In electric railways, the combination of

a working conductor, an electro motive vehi--

cle, a liquid contact device carried by the ve-
hicle, and means forming a portion of said
device whereby the liquid therein is brought
into indirect electrical relation with the work-
ing conductor.

9. In electric railways, the combination of
a working eonductor, an electro motive vehi-
cle, a lignid contact device carried by said
vehicle, and means for maintaining the body
of liguid in said contact device.

10. A liquid contact device for electric rail-
ways, comprising a closed vessel, a body of
liquid therein, and means communicating be-
tween the interior and exterior of said vessel
and of such character as to be constantly
saturated by theliquid contained inthe vessel.

11. A contact device for electric railways,
comprising a vessel, a body of liquid therein,
and a renewable device adapted to be con-
stantly saturated by said body of liquid and
to take current from the working conductor.

12. A contact deviee for electric railways,
comprising a closed vessel, a body of liguid
therein, a device communicating between the
interior and exterior of said vessel and adapt-
ed to be saturated by the said liquid, and
means for maintaining said saturated portion
of said contact device in electrical relation
with a conductor from the source of enérgy.

13. In electric railways, the combination of
a working conduector, an electro motive vehi-
cle, and an anti-frictional current collecting
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device -carried 'by the vehicle -and arranged.

to lubricate its bearing against ‘the working
eonductor, through its contaet points.

14. Inelectric railways, the-combination of
a working conduector, an electro motive -vehi-

cle, a current collecting device.carried by the.
vehicle,and means forming a;partof said con-.

tact device for lubricating and cooling the,
contact between said device and the working,
conductor.

15. In electric railways, the.combination of
a working conductor, an electro motive -vehi-,
cle, and a liguid anti-freezing contact.device
carried by said vehicle.

16. The herein deseribed method. of:estab-.
lishing:eleetrical connection between a fixed.
conduector and the electro.motive apparatus
of an electrically propelled vehiecle, which

508,463

consists in ‘interposing and maintaining be-
tween-the vehicle and the econductor, in:eon-
tact with the conductor, and at rest with re-
speet to -its:supporting 'vehicle .a :body of
liguid.

17. As a new.article-ofimanufacture, a .de-
vice.for establishing:a.moving contaet rela-
tive to -a working conductor, and .in which
the electrical .connection ‘between said .con-
tact and .conductor is formed by a ‘body-of
liquid at'rest with respect -to:its supporting
vehicle.

JIntestimony whereof Taffix mysignaturein
the .presence:ofitwo witnesses.

GEORGHE :H. ‘BENJAMIN.

Witnesses:

Epw. B. HAWKINS,
ALVIN K. .GOODWIN,
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