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To all whom it may concern:

Be it known that I, EDWARD M. BENTLEY,
a citizen of the United States, residing at
New York,in the county of New York, State
of New York, have invented certain new and
useful Improvements in Rlectrical Resist-
ances, of which the following is a specifica-
tion.

My invention relates to resistance-boxes in
which an artificial resistance is made up of

a series of plates in contact with one another

and provided with a moving arm for cutting

-more or less of the plates out of circuit to

vary the resistance at will.

It consists in a resistance-box of the kind
described, provided with a contact-arm mov-
ing about a center, so that its outer end, to
which the contact-piece is attached, moves in
the arc of a circle.” The box is made of such
a width that, although it has not a circular
form, the contact-piece is always in engage-
ment with the edges of the plates at any
point.

It consists, moreover, in a longitudinally-
moving rod or similar device connected to

“the pivoted contact-arm for operating it.

It further consists in the connection of a
box of this deseription to a vehicle in such a
manner that the plates may be vertical while
the contact device moves ‘in a horizontal

. plane, an actuating device of the kind men-
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tioned being used for the contact-arm when
the resistance-box is on a vehicle.

My invention is illustrated in the accom-
panying drawings, in which—

Figure Iis a 51de view of a portion of & car
with the resistance thereon, and Fig. IT is a
plan view of the resistance and certain op-
uatmo connections.

A is an inclosing-box, preferably of metal.

B is a lining Lhelefop of asbestus or simi-
lar non-eonducting and non-combustible ma-
terial.

Cis a series of plates placed in contact
with one another so as to fill snugly the in-
terior of the box.

D is a contact-arm, pivoted at E, having a
number of contact-springs at its outer ex-
tremity bearing upon the edges of the plates.

G is a longitudinally-moving rod in bear-
ings H and I.

. J is an insulating-rod leading from the

outer end of G to the contact-arm D. This
rod is attached to the arm at a point to one
side of the pivot of said arm, and forms a
laterally - moving operating-connection be-
tween rod G and arm D.

K is a second link connecting the opposite
end of rod G to an actuating-lever 1, Fig. 1
It will be apparent that as the rod D moves
about the center E its outer end I will follow
the direction indicated by the dotted lines on
the surface of the plates; but the plates are
made of such awidth that in no position w111
the contact I leave the box.

When a resistance-box of this description -

is placed upon a vehicle—such as an electric-

motor car for regulating the supply of cur-

rent—it is preferably placed at an inter-
mediate point between the ends of the ve-

hiele, and in a horizontal~position, so that

while the plates stand vertically the contact-
arm G moves in a horizontal plane. This is
illustrated in Fig. I, where the box A is shown
in side elevation, and the actuating devices
for controlling the resistance are shown ex-
tending in a fore-and-afi direction to the
front platform, where a controlling-lever L
is placed. DBy this arrangement the plates
will always Dbe held down by their own
weight and a much more satisfactory con-
tact maintained. Moreover, as the space be-
low the body of the.car is limited, the hori-
zontal disposition of the resistance-box is a
matter of importance, in that it can be placed
close up to the car-body out of the way and
away from any mud or water which might be
spattered thereupon to the injury of the con-
tact. As it is necessary to have a box of con-
siderable size for the regulation of a car, a
compact form of resistance-box is essential.
This ean best be attained by the device shown,
where a centrally-pivoted contact-arm may be
employed. A contact-arm of this kind can
best be operated in ahorizontal plane,and in
this case a direct-moving connecting-rod or
other actuating device must be employed to
connect the contact-arm with the operating-
lever on theplatform of the car. It is alsoof
great advantage to have the resistance-box
rectangular and of such width that the con-
tact-pieces are constantly pressing upon the
surface of the plates, whatever may be the
position of the contact-arm. In place of the
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rod G, movable in a straight line longitudi-
nal with the vehicle, any other suitable form
of mechanism may be employed giving the
same longitudinal movement and connecting
the contact-arm D with a lever or other oper-
ating device placed on the platform or other
accessible point of the vehicle.

The spring contact-pieces F are offset from
the contact-arm D and project toward the ter-
minal connecting the resistance with the elec-
trie eircuit, so that when the arm is movedin
such a direction aswill cut the resistance into
circuit the sliding contacts trail overthe sur-
face of the plates. This is a matter of im-
portance,because in practiceithas been found
that the contact-pieces are liable to Dhecome
worn and to become stuck between the edges
of the platesortoforce the plates out of place.
It must be made certain that this does not
occur when the contact is coming off and the
resistance being thrown in. Otherwise the
car cannot be stopped and great damage may
onsue, while, on the other hand, there is less
likelihood of injury arising from an inability
to start the can

What I claim ag new, and desire to secure
by Letters Patent, is—

1. The combination, with a rectangular re-
sistance-box, of a contact-arm moving about
a center, the width of the box being such rel-
atively to the contact-arm that the contact-
piece is ab all times in connection with the
series of plates.

2. The combination, with an electrically-
propelled vehicle, of a controlling-resistance
therefor carried upon the vehicle, consisting
of a series of plates connected to one another,
the containing box or holder for the plates
being set horizontally, and a pivoted contact-
arm moving in a horizontal plane and passing
over the plates to bring more or less of themn
into circuit. ,

3. The combination, with an electrically-
propelled vehicle and a resistance-box coni-
posed of a series of platesin contact with one
another, of a pivoted arm adapted to pass over
the plates and bring more orless of theminto
cirenif, and an actuating device for the said
contact-arm moving in a straight line and
operated from an aceessible part of the ve-
hicle.

4. The combination, with an electrically-
propelled vehicle,and a resistance-box thereon
placed horizontally and composed of a num-
ber of iron or steel plates in connection with
one another, of a contact-arm movable in a
horizontal plane, and a direct-moving actuat-
ing device connected with the said arm.

5. The combination, with an electrically-
propelled vehicle, of a regulating-resistance
therefor, consisting of a series of plates in
contact with one another and placed horizon-
tally with a pivoted contact-arm, and an actu-
ating device for the said arm movable in a
direct line.

6. The combination, with an clectrically-
propelled vehicle, of a horizontal resistance-

box controlling the same, a pivoted contact-
arm for said box, and connections therefrom
leading to the platform of the vehicle and
movable in a straight line.

7. The combination, with an electrically-
propelled vehicle, of a horizontal resistance-
box controlling the same, a pivoted contact-
arm therefor, and a longitudinally - moving
contact device connected to the said contact-
arm and extending to an accessible point of
the vehicle, with a lever or similar operating
deviece therefor. :

8. In an electrical resistance, the combina-
tion, with an electrically - propelled vehicle
and a series of plates in connection with one
another, of a contact-arm adapted to pass
over the said plates, and an actuating deviece
for the said contact-arm extending to an ac-
cessible part of the vehicle and attached to
the contact-arm, but insulated theretrom.

9. The combination, in an electrical resist-
ance, of a series of plates in connection with
one another, a pivoted contact-arm adapted
to bringmore orless of the plates into civenit,
and alongitudinally-moving device for actuat-
ing the said contact-arm, connected therewith
and insulated therefrom.

10. The combination, witli an electrically-
propelled vehicle, of a controlling-resistance
therefor, consisting of a series of plates con-
nected to one another, a pivoted contact-arm
therefor, and an actuating device for the said
arm, connected therewith, butinsulated there-
from and extending to the platform or asimi-
lar accessible part of the vehicle.

11, The combination, with an electrically-
propelled vehicle, of a controlling-resistance
therefor, composed of a series of plates, a
pivoted contact-arm therefor moving in a
horizontal plane,and alongitudinal actuating
deviee for the said arm, insulated therefrom
and leading to the platform or other accessi-
ble part of the vehicle.

12, The combination, with an electrically-
propelled vehicle, of a resistance thereforcon-
sisting of a series of plates suspended heneaih
the body of the vehiele, a pivoted contact-arin,
a longitudinal actuating device attached to
the said arm, and a handle for operating the
same extending vertically to an accessible
part of the body of the vehicle.

13. The combination, with an electrically-
propelled vehicle, of a resistance composed of
a series of plates placed horizontally beneath
the body of the vehicle, a longitudinally-mov-
ing rod or similar actuating device for the re-
sistance, and an upright handle or similar
actuating device extending above the floor of
the vehicle for operating the resistance.

14. Thecombination, in an electrically-pro-
pelled vehiele, of a plate-vesistance therefor
beneath the body of the vehicle, a pivoted
contact-arm therefor, an upright handle on
the platform of the vehicle, and a jointed or
flexible connection between the said handle
and eontact-arm,

15. The combination, in an electrieally-pro-
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pelled vehicle, of a plate-resistance therefor
beneath the body of the vehicle, a horizontal
actuating device therefor, and an upright
handle connected therewith for moving the
same.

16. The combination, in an electrically-pro-
pelled vehicle, of a resistance therefor con-
sisting of a series of plates beneath the body
of the vehicle, a contact device therefor, an
actuating-handle on the platform of the ve-
hicle, and an intermediate connection insu-
lated from the said contact device.

17. The combination,in an electrically-pro-
pelled vehicle, of a plate-resistance therefor,
2 contact-arm forthe said resistance, the said
arm forming & movable electric connection
for bringing more or less of the plates into
cireunit, an actuating device on the platform or
other accessible part of the vehicle, and an
intermediate insulated connection, whereby
the said actuating device forms no part of the
electric circuit.

18. The combination, with an electrically-
propelled vehicle, of a resistance consisting of
a horizontal series of upright plates beneath
the vehicle, an operating device therefor con-
sisting of a contact-arm or traveler between
the platesand the floor of the vehicle movable
over -the series of plates, and a manual con-
nection extending therefrom to the platform
or operating point of the vehicle,

19, The combination, with an electrical re-
sistance composed of a series of metallic plates
in contact with one another, of an arm or frav-
eler movable along the series of plates and
provided with an  offsetting sliding spring
contact- piece bearing on the edges of the
plates, an electrically-propelied vehicle, and
an actuating device for the contact-arm ex-
tending to an accessible part of the vehicle,

20. The combination, with an electrically-
propelled vehicle and a controlling plate-re-
sistance therefor, of a contact-piece passing
over the edgesof the plates, and an operating-
lever therefor on the platform or controlling-
point of the vehicle.

21. The combination, with an electrically-
propelled vehicle, of a resistance for the mo-
tor, consisting of a series of plates in contact
with one another, the said resistance being
located beneath the vehicle at an intermedi-
ate point between its ends, and a controlling-
connection therefor extending longitudinally
to the platform or controlling-point of the ve-
hicle.

22. The combination, with an electrically-
propelled vehicle, of a plate-resistance for the
motor, having a movable contact-piece, and a
mechanical connection from said piece. ex-
tending longitudinally to the platform or con-
trolling-point of the vehicle.

23. The combination, with an electrically-
propelled vehicle, of a controlling-resistance

for the motor, consisting of a series of plates

having exposed edges and located beneath
the vehicle, and a contact-piece, also beneath
the vehicle, provided with an operating-con-
nection extending upward to the platform or
controlling-point of the vehicle.

24, The combination, with a series of resist-
ance-plates beneath an electrically-propelled
vehicle, of a centered contact-arm sweeping
over the edges of the plates, a longitudinal
operating-connection extending to the plat-
form or controlling-point of the vehicle, and
means for converting the longitudinal move-
ment of said connection into the rotary move-
ment of the contact-arm.

25, The combination, with the motor of an
electrically-propelled vehicle, of a controlling-
resistance consisting of a series of plates in
connection with one another and placed be-
neath the vehicle, a centered contact-piece
movable over the edges of the plates, and an
operating-connection for said contact-piece,
extending up to the platform or controlling-
point of the vehicle.

26. The combination, with an electrically-
propelled vehicle and a controlling-resistance
therefor, of a contact-piece moving over the
contact-surface of the resistance, and a me-
tallic operating device extending to the plat-
form or controlling-point of the vehicle, but
insulated from the said contact-piece.

27. The combination of an electrically-pro-
pelled vehicle and a controlling-resistance
therefor, consisting of a series of resistance-
plates with a sliding spring eontact-piece so
arranged as to trail over the said plates when
resistance is being cut into cirenit, whereby
danger of 'losing control of the car by the
catehing of the contacts is avoided,

28. The combination of an electrically pro-
pelled vehicle and a controlling-resistance be-
neath the car, consisting of a series of plates
with a contact-arm and a sliding spring con-
tact-piece offset from said arm toward the ter-
minal of the resistance, and an actuating de-
vice for said arm extending to the platform
or accessible part of the car, whereby the said
contact-piece trails over the edges of the
plates when resistance is being eut into the
motor-cirenit to stop the car, as deseribed.

29. The combination, with an electrically-
propelled vehicle, of a controlling-resistance
at an intermediate point between the ends of
the vehicle, a horizontal pivoted contact-arm,
and a laterally-movable operating-connection
attached to said contact-arm at a point to one
side of its pivot and extending to the end of
the vehicle.

EDWARD M. BENTLEY.
Witnesses:
ALEXANDER MOFFAT,
G. RENAULT,
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