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To all whom it may concern:

- Be it known that I, Leon W. PuoLreN, of
the city and county of Philadelphia and State
of Pennsylvania, have invented an Improve-
ment in Current-Collecting Devices for Elec-
tric Cars, of which the. following is a specifi-

My invention has reference to current-col-

lecting devices for electric cars; and it con- |

sists of certain improvements, which are fully

set forth in the following specification and |

- shown in the accompanying drawings, which
~ form a part thereof. -
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- way at intervals and supplied with current | -
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- distance from the ground. _ .
~ My invention also comprehends many de-

The object of my invention is to provide a

current-collecting device for electrically-pro-
shall be adapted to receive |

pelled cars which  rec
current from contacts arranged along the rail-

from a supply-conductor through magnetic
switches—such, for exam ple, as set out in Let-
ters Patent No. 749,401, granted to me on Jan-
nary 12, 1904. | | o
~ In carrying out my invention I employ two
longitudinal pole-pieces extending almost the
length of the car and separated a short dis-
tance and magnetized by electro or other mag-
nets, preferably of the horseshoe type, con-
necting them at intervals, whereby one pole-
pieceisof north polarity and the other of south
polarity, and combine therewith one or more
flexibly-supported collector-bars suspended
between the pole-pieces and insulated there-
from, and suspension means for said devices,
whereby they move as a unit with the car-
body in a horizontal direction, but are sus-

‘tained vertically upon the axles independently
movements of the car-body, so

of the vertical

that the collector-bars are supported at a fixed

tails of construction, which, together with the
above features, will be better understood by
reference to the drawings, in which—
Figure 1 isa side elevation of my 1mproved
current-collecting device with the car-track

~axles indicated in section. Fig. 2 is a plan

view of the collecting device. Fig. 3 is a
cross-section of Kig. 1 on line 8 3. Tig. 4 1S

|

from the box-frames by insulation Fand form-
‘ing elongated spaces between them. The up
per of these plates ¢ rests upon the boxes D

- of collector-bar.

~which may be coupled in

a perspective view of the suspension construe-
tion for the ends of the current-collector bars.
Fig. 5isa cross-section of my preferred shape
Fig. 6 is a diagram illus-
trating the motor-circuits in their relation to
the collector-magnets, and Fig. 7 is a cross-
section showing the use of permanent mag-

netic cores for the collector-magnets.

A 1s the outline of the bottom of the car-

-body. B B are the car-trucks and may be of
any suitable construction, and O ig my im-

proved current-collector device. The rear-
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most axle 6 of the forward truck and the for-

ward axle of the rear truck are each provided
with a box D between the wheels and held
against lateral movement by collars  on the
axles., - | |

K represents hox-frames surrounding the

axles and boxes and are provided with inter-

nal upper and lower steel plates ¢ ¢, Insulated

with freedom of movement thereon, whereas
the lower plates ¢ are below the axles and act

to take any upward thrust of the collector

should such occur from any cause. To these
box-frames K are secured insulated depending
brackets G, to which are attached the two

| longitudinal pole-pieces + (. which are par-

allel toeach other and separated a few inches.
In addition to being secured together by the
brackets these pole-piecesare further attached
together by the U-shaped cores I of electro-
magnets, which are arranged at ‘intervals to
produce in the pole-pieces strong magnetic
fields of north and south polarity. These
cores are provided with coils J’, designed to
be energized in series in a shunt-circuit U
around the motors T when the car is in opera-
tion or temporarily at rest. In addition to
these coils there are coils J on the cores,
multiple or multi-
ple by circuit ;' and energized by a current

from a battery U, controlled by a switch W,

and also by the current in the motor-circuit 7
during the normal operation of the car under

" the regulation of the controller 1". * The bat-
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tery is employed for producing a magne_tic
field in the pole-pieces for the initial closing

of the switch in the railway-circuit of the

road-bed after the current has been put into
the line from the power-station or after 1t has

been momentarily interrupted fromany cause.

In this manner the magnetic strength of the
pole-pieces increases with the load on the mo-
tor, so that when the motor reguires the
oreatest current the field of force of the pole-
pieces is strongest to insure therequired con-
tact in the switech-boxes to insure the flow of
current without heating. Asthisapplication
does not claim these circuits, no illustration of
the particular circuits and switches 1s shown.

H H are two longitudinal boards secured at
their lower parts to the inner sides of the
pole-pieces (+, as shown in Fig. 3, said boards
acting as insulators to the current-collecting
bars O O. which are suspended slightly below
the lower edges of said boards and pole-pieces.
These current-collecting bars are suspended
by chains S and a screw and nut S°, passing
through a cross-bar ', secured to the top of
the boardsS S. These chain connections ex-

“tend from the center of the cross-bars S lat-
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erally to the collector-bars, and the succes-
sive chains are respectively connected alter-

nately with the two collector-bars O O, so that |

the tendency is to cause said bars to swing to-
ward each other and take a normally central

position in the space between the insulating- |

boardsSS. Theends of the collector-bars are
turned upward into goosenecks O’ and are se-
cured to heads P, which are supported upon up-
wardly-extending pins R from cross-bars R/,
insulated from and secured to the pole-pieces.
Nuts 7 on said pins R may be employed to limit
the downward movement of the collector-bars
and yet offer no obstruction to the rising of the
collector-bars and the heads P when said col-
lector-bars are pushed upward in riding over
the contacts in the railway. It will be ob-
served that in this method of suspension of the
collector-bars they have every freedom of ad-
justment, and consequently will under no con-
ditions bind or create excessive friction 1n
passing over and in contact with the succes-
sive contacts arranged along the roadway and
from which they collect the current. In this
application no claim is made to the contact-
blocks nor to the electromagnetic switch de-
vices which are desioned to be operated by the
pole-pieces (3, as such boxes are illustrated in
my patent before referred to.

The box-frames K I each have three up-
wardly-extended pins K immediately above
the axles b, and these pins pass through holes
in a brace-frame L, secured to the under side
of the car-body A, so that the said brace-frame
and the car-body may rise and fall vertically
relatively to the pins K. The upper end of
each of the middle pinsis secured to a tension-
rod M, the lower ends of which tension-rods
being hooked into a plate M’, secured to the
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core of the central electromagnet, so as to sup-
port the pole-pieces and other parts of the
collector device in a horizontal position. A
turnbuckle /2 is provided in each of the ten-
sion - rods to lengthen or shorten them for
proper adjustment. Each of the side pins I
is connected by tension-rods N with the pole-
pieces intermediate of the center and axles,
so as to provide further support to sustain the
said pole-pieces in a horizontal plane. Turn-
buckles 72 may also be employed in these ten-
sion-rods N for proper adjustment.

By adjusting the pole-pieces  into a hori-
zontal position by the tie-rods M and N, I also
secure a corresponding adjustment of the -
sulating-boards H and the collector-bars O,
which are hung from said boards.

The collector-bars O are preferably formed

of tubular metal, usually of copper, so as to’

embody lightness and flexibility. In the pre-
ferred form of such tubular bars I make them
somewhat pear-shaped, with the greatest mass
of metal at the lower and large part, as indi-
cated in Fig. 5. Inthis manner the bars may
have great durability and longer life before
requiring to be replaced. The current may
be collected from the collector-bars directly

or through the heads R and supplied to the

motors through the usual controllers.
The tension on the upper parts of the pins

K of the tension-rods is counteracted by the
frame L. which sustains the sald pins 1n a

vertical position without interfering with the
vertical movements of the car-body.

It will be observed that the swivel of the
trucks will in no wise interfere with the sus-
pension of the current-collecting device, as
the said current-collector device is substan-
tially connected with the car-body, while giv-
ing said car-body provision for vertical move-
ment independent of the collector device,
whose position relatively to the roadway 1s
defined by the axles 6, upon which 1t 1s sus-
tained through the boxes D.  Thetrucks may
swivel or turn freely, as the elongated space
in the box-frames E between the plates ¢ ¢
permits the free swinging of the box 1) with-
out interference with the said box-frames.

While I have shown the current-collecting
device in connection with two swivel-trucks,
it is evident that it is equally applicable to a
four-wheeled car structure in which only two
axles are employed-—such, for example, as the
two axles 0. 1Insuch a case, however, there
would not be the same necessity for making
the box-frame I so elongated, as the box D
would not have to slide against the under sur-
face of the plate e.

As shown, the pole-picces GG are insulated
from the ground, collector-bars, and the mo-
tor-circuit, so that they are not liable from
any cause, such as picking up a piece of 1ron,
to short-circuit the line or motors. They may

be insulated in any other manner desired.
While I prefer the pole-pieces to be ener-
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gized by electromagnets with soft-iron cores,
the cores I may, 1f desired, be permanent mag-
nets and used with or without the coils J J
or either of them, as shown in Fig. 7.

Any other method of 1nsnla,t1ng the eollee-

tor from the axles of the truck may. be used
in lieu of that shown. -
-~ While I prefer the construction shown, I
do not limit myself to the minor details, as
they may be modified without departing from
the spirit of the invention.

Having now described my invention, what
I claim as new, and deswe to secure by Lebtex S
Patent, is—

1. In an electrlca,llv-propelled vehicle the
combination of the axles, with a current-col-
lecting device extending from axle to axle
close to the road-bed, insulated supports for

~ sustaining the collectlno' device from the axles

20

with freedom of lateral movement thereon;
and connecting means between the collecting'
device and Vehicle-body whereby the body is |

free for vertical movement but not lateral

20

the collecblnﬁ* device from the adjacent exlee
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movement relatively to the collecting device.
- 2. In an electrically-propelled vehicle the
combination of two pivoted trucks provided
with axles, with a current-collecting device
extending from axle to axle close to the road-

bed provided with flexible contact-bars and

rigid pole-pieces upon opposite sides of the
eonta,et-ba,rs insulated supports for sustaining

of the two trneks with freedom of lateral

movement thereon, and connecting means

between the collecting device and vehicle-body
whereby the body is free for vertical move-

‘ment but not lateral movement relatively to

the collecting device.

3. In a ennrent—eelleeifuzlﬂP device for elec-
tric vehicles two loncrltndlnel pole—pleces con-
nected at intervals by electromagnets, in com-
bination with insulating-walls between them,
flexible collector-bars suspended between the
insulating - walls, and insulating supporting
devices for snetemmcr the eolleetlng device
upon the axles.

4. In a current-collecting device for elec-
tric vehicles, two lono'ltndlne,l pole-pieces con-
nected at intervals by electromagnets, in com-
bination with insulating-walls between them,
flexible collector-bars suspended between the
insulating - walls, insulating supporting de-
vices for sustaining the collecting device upon
the axles, and tension-rods extending from

the supporting devices to the pole-pieces in-

termediate of the axles. _ _
- 5. In a current-collecting device for elec-

~ tric vehicles, two longitudinal pole-pieees con-

60

nected at intervals by electromagnets, in com-

bination with insulating-walls between them, -

two flexible collector- bars suspended between

the insulating-walls, suspension-chains be-
tween each of ‘the bars and the insulating-walls
for causing the two bars'to normally move to-

]

3

ward each other, and supporting devices for

sustaining the collecting device upon the _.

axles.

6. In an electrlcel vehicle, a_current-col-
lecting device consisting of lonmtudlnel pole-

pieces provided with eleetromegnets for en-

ergizing them, collecting-bars suspended be-
tween the pole-pieces, upright guides at each
end of the pole-pieces and insulated from them,
and heads guided upon said guides and carry-
ing the ends of the collector-bars.

- 7. In an electrical vehicle, a current-col-
lecting device consisting of longitudinal pole-
pieces provided with electromagnets for en-

75

ergizing them, collecting-bars suspended be-

tween the pole-pieces, and having upwardly-
directed goosenecks at their ends, upright

‘ouides at eaeh end of the pole-pieces and in-
sulated from them, and heads guided upon
“said guides and secured to the o‘ooseneek ends
“of the collector-bars.

8. In an electric vehicle, a current- collect-
ing device consisting of lono‘ltndln@l pole-
plecee provided w1th eleetromeenete for en-
ergizing them, a collector-bar suspended and
insuleted from the said pole-pieces and located
between them, upwardly-extending means at
each end of the pole-pieces for supporting

“them upon the axles, and tension-rods con-

necting the upwardly-extending meansateach

end of the pole-pieces with the said pole- pleees
at intervals intermediate of the ends.
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9. In an electric vehicle, a current-collect-

ing device consisting of longitudinal pole-

| pleces provided with electromagnets for en-
ergizing them, a collector-bar suspended and

insulated from the said pole-pieces and located

100

between them, upwardly-extending means at

each end of the pole-pieces for supporting

them upon the axles, tension-rods connecting

the upwardly-extending means at each end of

the pole-pieces with the said pole-pieces at In-

tervals intermediate of the ends, and means’

105

for adjusting the length of the eev“erel tension-

rods |

0. Ina current-collecting device for a car,
the combination of two longitudinal pole-
pieces connected at intervals by horseshoe-

“electromagnets, insulating - boards secured
upon the inner faces of the pole4p1eees, and

collecting-bars suspended between said insu-
lating - beerds and extendlncr slightly below
the pole -pleces.’

ITO
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11. A vehicle hevmcr two pilvoted trueks, |

combined with boxes snpported upon the ad-

jacentaxles of the two trucks, box-frames rest-
ing upon the boxes and extending below the

axles and having upright pins, a current-col-

lecting device extending between the two
trucks and supported by the two box-frames,
and brace-frames secured to the under part of
the vehicle-body and having apertures for the

upright pins.

12. A vehicle hevmﬂ' two pwoted trncLs
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~ combined with boxes supported upon the ad-

TO
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jacent axles of the two trucks, box-frames rest-
Ing upon the boxes and extending below the
axles and having upright pins, a current-col-
lecting device extending between the two
trucks and supported by the box - frames,
brace-frames secured to the under part of the
vehicle-body and having apertures for the up-
right pins and tie-rods extending from the tops
of the pins to the collector device intermedi-
ate of the axles of the two trucks.

13. A vehicle having two pivoted trucks,
and boxes supported upon the adjacent axles

of the trucks, combined with two box-frames

resting upon the boxes and extending below
the axles and each provided with plates ¢ ¢ se-
cured within the box-frame and insulated

therefrom said plates ¢ ¢ receiving the wear..

and a current-collecting device extending from

truck to truck and supported by the box-

frames.

14. In a current-collecting device the com-
bination of the two pole-pieces connected at
intervals by the cores I of inverted-U shape,
coils J J upon the upright legs and coils J
upon the upper or cross portion of the cores,
and a collector - bar suspended between the
pole-pieces and extending below the bottom
of the pole-pieces. |

15. The collector device consisting of lon-
gitudinal pole-pieces forming a longitudinal
insulated space between the pole-pieces open
at the bottom, a collector-bar suspended in the
1nsulated space, and suspension-chains sustain-

791,816

ing the collector-bar and provided with means
for adjustment.

16. The collector device consisting of lon-
gitudinal pole-pieces, forming a longitudinal
insulated space between them open at the hot-
tom, two collector-bars flexibly suspended in
the 1nsulated space, and means for causing the
bars to normally rest against each other and
in the middle cf the space.

17. The collector device consisting of lon-
gitudinal pole-pieces, forming a longitudinal
insulated space between them open at the bot-
tom, two collector-bars flexibly suspended in
the insulated space, means for causing the bars

‘to normally rest against each other and in the

middle of the space, and means for adjusting
the bars vertically.

18. A current-collecting bar for electric-
rallway cars, consisting of a tubular bar hav-
Ing the lower portion of greatly-increased
thickness and weight.

19. A current-collecting bar for electric-
rallway cars, consisting of a tubular bar hav-

‘ing the lower portion of greatly-increased

thickness and weight, combined with flexible

supports therefor connected with its upper or
thinner portion.

In testimony of which invention I hereunto
set. my hand.

LEON W. PULLEN.

Witnesses:
R. M. KeLLyY,
Wun. RooxNEy.
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