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To all whom it may concern: -

Be it known that I, FRANK C NEWELL, a
citizen of the United States residing in Wil-
kinsburg, in the county of. Allen'heny, State

5 of Pennsylvania, haveinvented a certain new
and useful Improvement in Electric Brakes,
of which 1mprovement the followingisa speel-
ﬁea,tlon ~

This invention relates to eleetrle brakes f01

1o carsand particularlyto electrically-propelled-

cars, in which the motors are used as braking
eﬁeneratore for supplying the local brake-cir-

| emt Heretofore it has usually beenthe prac-

tice to provide these cars with a power-con-

15 troller, a reversing-switch, and a braking-con- |

troller the latter bemn‘ adepted t0 eenneet up
the motors to act as generators and to control
the current so gener ated in a local brake-cir-
cuit. This form of equipment has always
been arranged for braking only when the car
i8 moving in the dlreetlen for which the re-
veremg’-smteh 1s set. It sometimeshappens,
however, that a car will start to move in a di-
rection 0pp051te to that for which the revers-

20

25 Ing-switch is set—as, for instance, on a grade |
where the motorman loses control of the car

and it starts to run backward downgrade. -If |
.gers or points when this controller or switch

is'in position for running, while another set
of bars, 33 to 47, are arranged to engage the
| Stetlonctry eontect—pomts when the smteh 18
in the braking positions.

the brake switch or controller is then thrown
without first moving the reversing-switch, it

30 will have no effect, since the leads are con-

nected up in the reverse direction to that in:

~which the armatures are revolving, and no
current will be generated in the brake-circuit.

This condition often leads to serious acci- !
.- Wlth eontect—bms 48 t0 59 and formed in two

dents,since the motorman rarely has sufficient
knowledﬂ'e or presence of mind to throw the
IGVBI‘SlﬂD‘-Sthh at such times.

35

- 'The punelpal object of this present inven-

tion is to. provide an automatic reversing-
40
combination of circuits for braking when the
car is moving in either direction, so that the

brake- smteh or controller may elweys be de-

pended upon for stopping the ear.

45 Another object 1s to so arrange the circuits
and brake-switch contact-points that the au-
tomatic reversing device will in no way in-
terfere with the proper manipulation of the
~ power-controller and reversing - switch f01
50 runmnﬂ‘ the car, f -

the motors in parallel.

switch which will always set up the proper | the car.

In the acecompanying drawings, Figure 118

a circuit-diagram of a car eqmpment pro-

vided with two motors, a power-controller, a

-reversing-switeh, a brakmﬂ'-eentroller and
‘my automatic reversmﬂ‘-sw:weh and Flt, 2is 55

an end view of one of 13]1e a,utoma,ue revers-

| mﬂ'-swzttehes

Aceordmg to the 111115131&131011 in the dlaa

gram,the power-controller C,reversing-switch

D a,nd braking-controller B for one end of the 60

car only are shewn but it will be understood

that the circuits are extended to a duplicate

-set of these devices at the epposﬂze end of the

car in the usual way.

The running or power confroller O is of the
ordinary Semes-pemllel type, having contact-
bars 13, 14, 16, 17, 18, 20, and 21 for making

_conteet_ Wlth_ the stetlonaly fingers when run-

ning with the motors in series and other bars

23 to 27, meluswe, for use in running with 7o
The reversing-switch

D is provided with the usual contact-bars 1.
to 12, all of which construction i 1s well known B
to those familiar with the art. |

‘The improved braking-controller B has one 7 5

‘set of contact-bars, 28 to 32, which are adapt-.

ed to make eontact with the smtlona,ry fin-
80 

As a preferred form of automatic revers-
ing-switch K, the same is. shown provided

sections, each of which comprises a drum M,

| rotatably and slidably mounted on a shaft or

spindle N, which is secured in the end of ar-
mature-shaft U or some otherrotating part of
On the spindle-is pivoted a pair of
arms O, carrying the centrifugal weights or
balls P at one end and bearmﬂ against the
drum N at the other end. A spring W nor-
mally tends to force-the arms toward each
other and the drum against the end of the ro- g3

90

tating shaft, thus causing sufficient frie-

tional eontaet to rotate the drum with the
shaft. The springs W are so adjusted that
when the car is moving at normal or any pre-

‘determined rate of speed the centrifugal force roo
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of the balls P will turn thé arms upon their | to apply the brakes, the running-controller is

pivot and relieve the pressure with which the

drum bears against the shaft. ™The switches
are shown in their neutral or open position,
with the stationary fingers between the op-
posite sets of contact-bars, and the drum may
also be provided with a projecting pin or lug
60, adapted to engage oppositely - located
fixed stops 61 and 62, so that the drum can
rotate only from one of its positions to the
other. It will now be apparent that when
the car comes to a stop the speed-controlled

device tends to force the friction members of |

the auntomatic switch device into contact, so
that when the car starts to move the switch
will be thrown to one position or the other, ac-

cording to the direction the car Is moving. .

Then as the speed of the car increases the
speed-controlled device will relieve the pres-
sure between the friction members, and thus
prevent. excessive wear and resistance, the
switch remaining in the position to which it
is thrown until the direction of movement of
the car is reversed.

The automatic reversing-switch could ob-
viously be used without the speed-controlled
device, if desired, and while I have shown a
particular form of switeh 1t is to be under-
stood that my invention is notlimited thereto,
but that any form of automatic reversing-
switch operated by the movement of the car
may be used. Variousother forms of speed-
controlled devices may also be used in the
place of that shown for throwing off the fric-
tion-cluteh or relieving the pressure between
the friction members of the device.

The operationis astollows: It being desired

~to run the car forward, the hand-operated re-

40

45

50
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versing-

versing-switelh D and the braking-controller
BB are set in their corresponding positions and
the running-controller U moved to its first
point. The current then enters from trolley
T to bars 13 and 14, thence by lead R'
through resistance R, lead 19 to bar 4 on re-
switeh, lead A’ to bar29 on the brak-
ing-controller, and througharmature A of No.
1 motor, lead A A'to bar 30 on the braking-
controller and to bar 3 on reversing-switelh,
lead F' through field If of No. 1 motor, lead
K’ to bars 21 and 20 on running - controller,
lead 15 to bar 2 on reversing-switch, lead A?
to bar 31 on braking-controller and to arma-

ture A of No. 2 motor, lead A A*to bar 32 on |
braking-controller and to bar 1 on reversing-

switch, 1ead F*to field I of No. 2 motor, lead
E2t0 bar 28 on braking-controller, and thence

to ground G or 1'etur11-13rolley. “When the

car starts to move, the automatic reversing-
switch will immediately be thrown to forward
position, with bars 48, 49, 54, and 55 engaging
the stationary contact-fingers 8, A A", 1./, A’,
S*, A A% L7 and A®; but this will have no ef-
fectupon the running or power circuits, since
the leads S', 8%, L/, and 1.* are open at the
braking - controller. IFurther movements of

the running - controller serve to control the
current in the usual way.

troller, thence by lead S’ to bar 4

When 1t is desired |

thrown fto ‘“off”’ p081L1011 and Lhe braking-
controller is moved to first braking posnmn

The current may then be traced as follows:

From the armatures of the motors, now act-
ing as generators, by leads A’ and A% to bars 49
and 55 1espeet1vely of automatic reversing-
%wweh thence by respectiveleads L' and L7 £0
eonmct bars 38 and 37 on braking-controller,

thence to bar 35 and through the resistance
R to R—, contact-bars 39 and 40 on braking-
controller, lead B C through bralke-magnet
coils H to contact-bars 46, 45, and 47 on bralk-
ing-controller. - Ilere current divides, one line
returning by lead I’ to field of No. 1 motor,
lead &' to bars 44 and 43 on braking -con-
48 on auto-
matic reversing-switch, and by lead A A’ back
to armature of N o.1 motol The other branch
of the current returns from bar 47 by lead I~

to field of No. 2 motor, lead E* to bars 41 and

492 on bl‘&klnﬂ'-controller lead S* to bar 54 on
automatic 1*eversmﬂ-s“utch, and by lead A A?
back to armature of No. 2 motor. Further

movement of the braking-controller serves to

cut out resistance 1n Lhe brake-circuit in the
usual way. If after thus being brought to a
stop the car should start to run downgrade
backward, the automatic switeh K would be
immediately reversed and the braking-comn-
troller could be used to stop the car, the same
asin forward braking. Tracing the courseof
the current under these conditions, the arma-
turesrevolving in the opposite direction from
what they were before the current flows from

| the armatures by leads A A’ and A A* to the

respective bars 51 52 and 57 58 of the switeh K,
thence by leads L' and 1%, as before, to the re-
sistance, through the helds,reburmnw by leads

S and S*to ba,rs 5053 and 56 59 on theswitch KK,

thence by the respective leads A’ and A® back
tothe armature of the motors. It will thus be
seen that the automatic reversing-switeh al-
ways sets itself in position to establish the
proper connections for the brake-circuit, no
matter in which direction the car may be
moving. 1t will also be noted that when the
br Lklllﬂ -controller is thrown to any of its
bmkmw posmons the hand-operated revers-

- 1n.ﬂ-swmeh D iscutout from the brake-circuit
: altogether, so that even if switch D should
“acecidentally be thrown by hand during the

braking it would interfere in noway with the
brake-circuit. After being brought to a stop
at any time the car may be started again

-merely by the usual movements of the con-
trollers. |

Having now deseribed my invention, what
Iclaim as new, and desire to secure by Letters
Patent, 18—

1. The combination on an electric car of one
or more motors, a braking switch or con-
troller adapted to connect up the motor ox
motors in a local brake-circuit, and a revers-
mg-switch operated by the movement of the
(3¢L]'

2. The combination with one or more oens
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-and a braking-switch for connecting up the |
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era,tors of a bmkmcr—controller ‘adapted to
conneet up the ﬂ*enerators in a brake-circult,
and a reversmn*—smtch operated by a mov-
able part of the generator. |

3. The combination on an electric car of one

~or more motors, a power-controller, a hand-
operated reversing -switch, a braking-- con-
troller, an a,utomatle reversmﬂ'-smteh and

means operated by the movement of the car
for throwing said automatic switch.
4, The eombination on an electrie car of one

or more motors, a braking-switch for connect- |
ing up the motor or motors in a-local brake-

elrcmt an automatic reversing-switch and
means hawnﬂ' frictional en n‘a,ﬁ'ement with a
rotating part of the vehicle for operatmﬂ' sald
reversmg—smteh

5. The combination with an automatic re-

versing-switch and means having frictional
engagement with a rotating part of a vehicle
for operating said switch, of a speed - ¢con-
trolled device for relieving the friction be-
tween said parts when the speed exeeeds
certain rate.
6. The combination w113h one or more motors

motor or motors in a loeal brake-circuit, of

‘an automatic reversing-switch, a frlctlon | |

‘mechanism operated by the movemen’n of the
vehicle for throwing said reversing -switch

and a speed- controlled device actmn' upon
said friction mechanism.
7. The combination with one or more motors

'and a hand-operated reversing-switch, of an
- automatic reversing-switeh operated by the

movement of the car and a braking- smtch

30

35

adapted to cut out the hand-Operated revers- .

ing-switeh. when moved to braking position.

__ 8 The combination with one or more motors
~and a hand-operated reversing-switch, of an

automatic reversing-switeh operated by the
movement of the car and a braking-switch

40

adapted to cut out the hand-operated revers-

ing-switch when in braking position and to

cut out the automatic switch When in run-

ning position.
In testimony whereof I have hereunto set

my hand

| FRANK. C. NEWELL.
- Witnesses: |
R. F. EMERY,

JAS. B. MACDONALi_)..
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