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(No model.)

To all whom it may concerw:

Be it known that I, Frang C. NEwELL, a
citizen of the United States, residing in Wil-
kinsburg, county of Allegheny, State of Penn-
sylvania, have invented or discovered a cer-
tain new and useful Improvement in Electric
Brakes, of which improvement the following
is a specification. |

My invention relates to electric brakes for
cars, and has for its object to provide a new
and 1mproved form of braking-controller and
circuit connections by means of which the
brakes may be applied more evenly and grad-
ually than heretofore and also whereby the
injurious effect of the leakage from the brake-
magnet colls to ground is prevented |

Another obJeet of my invention is to pro-
vide a blow-out magnet for the contact-points
of the brekme-controller and having coils so
arranged in the circuits that the full current
that is flowing through the system either in

the running or in the braking circuits Shall~

be utilized to energize said magnet.

‘With these and other obJeets in view the
invention consists in certain novel combina-
tions and arrangement of parts, all as herein-

after more full;r described, and set ferth in |
the claims.
In the accompanying drawmﬁ's., Figure 1 1s |

a diagram showing an application of my 1m-
proved brekmg—control]er to an ordinary car

- equipment of two motors and a running-con-
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troller, the braking-controller being shown
in 1ts ﬁlst bmhmfr position, Whlle the run-
ning-controller is shown in open or off’ po-
sition. Fig. 2 is a diagram showing the ar-
rangement of the contact-points of the brak-

~ing-controller when in its running position,
" the resistance-points being omitted. Fig. 3
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is a diagram showing the course of the cur-
rent in the bmhe-elreult corresponding to the
positions of the running-controller and the
braking-controller as shown in Fig. 1. Fig.
4 is a diagram showing the course of the cur-
rent in running when the br&kinﬂ'-eentreller
1S 1n its running position shown in Kig. 2
and the runnmo‘—eentreller is 1n any one of
its series positions, and Fig. 5 is a corre-

sponding diagram of circuits when the run-

ning-controller is in any one of its multiple

positions.

My improved breklno' controlier B is de-
signed to be employed in connection with any
ordinery form of ,series-parallel running-con-
troller C and 1s adapted when moved to 1ts
first braking position to cut out the motors
from the hne circuit and to connect them up

to act as generators in a local brake-circuit

including breke magnets and a rheostat and
by further movements to gradually cut out
the rheostat-resistance, and thus control the
current in the brake-circuit. Heretofore in
the use of braking-controllers of this type

circuit between the armatures and fields of
the motors, while the contact- bars of the
braking-controller were insulated from the

| crround and the brake-circuit had connection

with the ground only at the field-outlets. "As
a result of F this arrangement any leakage from
the brake-magnet emls to ground acted as a
shunt to the “Tfelds to thet extent, and thus
weakened the force of the a,ppheatlon of the
brakes.

According to my 1mpr0ved construction the
resistance- bers on the braking-controller, as
well as one end of the br eke-mecmet colls are
connected directly to the gr ound while the
field-outlets 1n the breking-eireuit are 1nsu-
lated therefrom. By means of this arrange-
ment all injurious effects due to leakage at the

brake-magnetcoils are avoided. the location

of the O*round connection at the end of the
brake-magnet coils also serves as a condenser
for tne em'rent in the brake-circuit at this
point and prevents the inductive kick of the
brake-magnet coils at the time of mekmw or
breaking the circuit.

T also provide my improved brakmw—eon-
troller with a blow-out magnet, the 0011 of
which comprises two sections S and &', which
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| the brake-magnets have been located in the
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are inserted in the outlet-leads from the respec- -

tive fields of the motors. By means of this ar-
rangement I secure the full strength of the
current in either the running or in the brak-

ing circuits to energize the blow-out magnet,
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which will not only extinouish the ares at the
contact-points when the brakmﬁ'-controllel 1S
operated to regulate the current in the bralke-

circuit, but will also enable the motorman to

throw the braking-controller at any time in
case of emergency when the running-con-
troller is on any one of its live positions with-
out hability of burning out the contact-points
of the braking-contr oller.

T have shown an. ordinary form of series-
parallel running-controller C. Jhaving contact-
bars 13, 14, 16, 17, 18, 20, and 21, ada,pted to

make contact w1th the statlonal y points when
running with the motors in series, and other
bars 22 23, 24, 25, 26, and 27 for running in

p‘LI‘LHQ] a,nd Ieversmg-smtch D, having the

" the usual bars 1, 2, 3, 4, 5, 6, 7. 8 9, 10 11,
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and 12; all of whlch construction is well un-
der cstood by those familiar with the art.

My improved braking-controller B is pro-
vided with an increased numbel of resistance-
points, some of which corr espond with the re-
sistance - points of the running-controller,
while others are inserted between these, thus
dividing up the rheostat-resistance into s
larger number of smaller steps, whereby the
br fLL_eS may be applied and released much more
smoothly and gradually than heretofore. It

~the switches or controllers be placed in posi-
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tion for braking on the first point, as shown
in Fig. 1, the hne current from the trolley T

will be cut off, and the current in the braking-
circult will ﬂow from the armatures A ot
the generators through leads A’ and A% re--

spectively, to cor reSpondmcr bars 4 and 2 on
the reversing-switch, thence from bar 4 by
lead 19 to Riand B°of the resistance, and from
bar 2 by lead 15 to contact-bar 33 on the brak-
ing-controller to R* and B® of the resistance.,
then through all the resistance R and by lead B’
to bar 34 on the braking-controller and to the
oground (3, thence throufrh the brake-magnet

.00115 H and by lead BC to bar 36 on the brak-

ing-controller, thence by leads ' M and F
and I M and F® throuoh the fields of both mo-
tors, through outlet-leadcs K" and E*, blow-out

- mafrnet—cmls S and S, and leads 3 M and E?
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M to contact-bar 85 on the braking-contr oller,

thence by leads F' C and F*C to bars 3 and 1,
respectively, on the reversing-switch, and

through leads A A’ and A A2 back to the re-

spective armatures. This cireuit is indicated
diagrammatically in Fig. 3 of the drawings.
Fur ther movement of the braking-contr oller
for regulating the current in the brake circuit
metelV varies the amount of resistance there-
by by bringing the various contact-bars 38,
39, 40, 41, 42 43 and 87 in contact with their
1espectwe ﬁncrelng B, BY, B, B%, B", B%, B’
and B”, at which last point all the Iesmta,nce
1s cut out. All of the resistance- controlling

bars are grounded dlrectly on the base of the
br EL]dI]U‘-COI]tI oller, as is also bar 29, which is
connected to the ﬁeld outlet lead E‘*M 1N ran- .

763,108

ning position. When the braking-controller
1S thrown to running position, as shown in
Fig. 2, and the runmnﬂ'—contlo]lel 1S moved
to lts hrqt series posifion, the line-current will
flow from the trolley T through lead TL, bar
28 on the brakmﬂ'-contl oller. lead TC to bars
13 and 14 on running-controller, lead R’ which
also corresponds with res1stance-p01nt B*in
the braking-circuit, through the resistance to
R* and by Tead 19 to contact-bar 4 on revers-
ing-switch, lead A’ through armature A of No.

1 motor, lead A A’ to bar 301:11 eversing-switch,

lead F to E" C and bar 31 on bmhmo*—con—
troller, lead ' M through field of No.1 motor.

‘throuo'h E"M and section S of blow-out mag-

net coll to bar 30 on braking-controller. le‘ldq
E' C and E' to bars 21 and 20 on running-con-
troller, lead 15 to bar 2 on reversing-switch,

lead A® through armature of No. 2 motor, lead
A A% to bar 1 on reversing-switeh, lead F2 to
F* C and bar 32 on brakmﬂ*-controller lead
F* M through field of No. 2 motor, lead M

and sectlon S of blow-out magnet- 0011 to bar

29 on braking-controller, and thence to ground

(. This circuit is mdlc&ted in the dmo*mm
shown in Fig. 4. \/[ovement of the running-
controller to 1ts other series positions results
in varying the resistance in the circuit, as is
well understood When the running- con-
troller is moved to its first parallel position,
the current will flow from the trolley throu O'h
lead TL, bar 28 on braking-controller, le‘l,d
TC to bars 13 and 16 on runmno*—controller
lead R? through a portion of the resistance
and R* to lead 19." Here the current divides,
one part lowing directly to bar 4 on revers-
Ing-switch, lead A’ throuwh armature No. 1,
lead A A’ to bar 3 on reversing-switeh, lead
K to B C and bar 31 on bmkmw—controllm
lead F' M through field of No. 1 motor thr ouwh
lead E' M and section S of blow-out magnet-
coil to bar 80 and E' Con bra,kmtr-contmller
lead E to bars 26 and 27 on runnine- controller
and thence to the ground G. The other part
of the current passes from lead 19.to bars 24
and 25 on running-controller, lead 15 to bar

9 on rey ersmo*-smtch lead A2 through arma-

ture of No. 2 motor, lead A A*to bal 1 on re-
versing-switech, lmd F* to F* C and bar 32 on
blalx'nw-(':ontrollei lead F* M through field
of No. 2 motor. throuoh lead I M : .:md section
S’ of blow-out mao‘net—cml to bar 29 on brak-

05

70

75

S0

Qo

95

100

105

II1IGO

115

ing-controller, and thence to the ground Gr |

Th1s circult is shown diagrammatically in
Fig. 5 of the drawings.
| It will be noticed that the blow-out magnet
of the braking-controller is energized bv the
full current passing through the circuits
either when braking or When running Iin se-
ries or in parallel, and this 1s an important
teature of my invention.

I have shown the resistance divided up into
tenstepsor divisions for controlling the brake-
circuit and into four divisions for the running-
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circuits, in which R’ corresponds with B?, R?
with B4 R’ with B’, and R! Wlth BY; but my
mventlon isnot limited bo any partlcuhr num-
ber of steps or divisions of the resistance,
since this may be divided up into as many sec-
tions as desired, and my iImprovement ay
also be used with various forms of running-

controllers having a greater or less number |

of resistance-points.
Having now deseribed my invention, what
I eclaim as new, and desire to secure by Letter

Patent, is—

1. The combination with one or more gen-
erators, of a braking switch or controller
%dapted to connect up the generators in a
braking-circuit, a brake—-mawnet coll in said
circuit and a ground connection for one end
of said coil, the leld-outlets in the braking-
circuit belnﬂ' insulated from the ground.

2. The combmatlon with two or more gen-
erators, of a braking switch or contloller
de.;Lpted to connect up the generators in par-

allel in a braking-circuit, and a brake-maﬁ*net_

coll having one e.nd crrounded located in the
circuilt between the armatures and fields of

the generators.

3. The combination with two or more gen-
erators, of a bml{mmcontroller adapted to
connect up the generators in parallel in a

77“1)1""1,]111]0‘-011"0[1113 and to control the resistance
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n s‘ud circuit, a rheostat and a brake- -Mmag-

net coil Ioca,ted 1n satd circuit between the ar-

matures and fields of the generator, and a
ground connectmn for one end of the brake-
magnet coil.

4 The combination on an electric car, of
two or more motors, a Iunmnﬂ'-controller a
braking switch or controller adapted to cut
oft the llne circult and to connect up the mo-
tors 1n parallel to act as generators in a local
brake-circuit, a brake-magnet coil located in
sald eircuit between the armatures and fields
of the generators, and a ground connection
for one end of qmd brake-magnet coil.

5. The combination with one or more gen-
erators, of a braking-controller having con-
tact- b‘Ll‘S for connecting up the oenera,torq n
a bra LmO'—-clrcmt and for varylng the resist-
ance in Sald circult, the resistance-regulating
bars being gr ounded, a brake-magnet coil and
a n'r'ound connection for one end o;t said coil.

. 'T'he combination on an electric car, of one
or mme motors, a running-controller havmﬂ'
a number of resistance-points for controlhncr
the line-current to the motors, and a bra alking-
controller for cutting out the Ime ~circult and
connecting up the motors to act as generators
1In a local circuit and having a larﬁ'er number
of resistance-points for eontrolhncr the cur-
rent in the local circuit, the res:[stancusteps
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for the brakmmeontl oller being smaller than
those of the runmnﬂ'—controller

7. The comblmtlon onanelectriccar, of one
or more motors, a running-controller ha,vmcr
anumber of resmtance-pomts connected to cer-
taln sections of the rheoqtat or resistance for
controlling the current in the line-circuit, and
a, bmkmw—cantroller for cutting out the lme-
circuit and connecting up the motors to act as
generators in a local circuit, the said braking-
controller having a larger number of resmt-
ance-points, some of whwh correspond with
those of the running-controller and others con-
nected to the rheostat or resmtance at inter-
mediate points. _

8. Thecombinationon an electric car of one
or more motors, a running-controller, a sepa-
rate bra,lﬂncf—controller havmtr conmct -points
adapted to cut out the line-circuit and to con-
nect up the motors to act as generators in a
local brake-circuit, and a blow-—out magnet-
coil for the bmkmcr-controller located in both
the running and brakmg circuits.

9. The combination onanelectric car,of two

or more motors, a series-parallel running-con-
troller, a Separate braking-controller haww

contact-pomts adapted to cut out the line-cir-

cult and to connect up the motors to act as

generators in a local brake-cireunit, and a blow-

out magnet-coil for the braking: controller so

-located as to receive the full current either of

the brakmw—clrcmt or of the line-circuit when

running either i 1n series or in parallel.

10. The combination on an electric car, of
two or more motors, a runnmtr-controller a,
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braking-controller adapted to cut out, the line-

circuit and to connect up the motors to act as

generators in a local brake-circuit, and a blow-
out magnet-coil for the brakln@-controller
said 0011 being arranged in sections so loca,ted

that each section receives the current fromone
motor 1n the brakmw-urcmt and 1n the line-

circuit when running in parallel, while the

tfull line-current passes through both sections

when running in series.

11. The comblmtlon on an electmc car, of

two or more motors, a runmnﬂ'-contm]ler

braking-controller a,dapted to cut out the lme— '

circult and to connect up the motors to act as
generators in a local brake-circuit, and a blow-
out magnet-coil for the braLmO‘ controller,

sal1d - 0011 being arranged in sections and each
section located 1n one of the field-leads of one
ot the motors. |

In testimony whereof I have hereunto set
my hand. | |
| FRANK C. NEWELL.
Witnesses: |
R. K. EMERY,

Jas. B. MacDoxNaLD.
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