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(Na madell)

o all whom it maiy concern:
Be it known that I, JouN C. HENRY, a cifi-

zen of the United States, residing in Denver, |

county of Arapahoe, State of Colorado, have
invented certain new and useful Improve-:
ments in EKlectric Brakes, of whlch the fol- .
lowing is a specification.

My improvements relate more particularly

to additions to the ordinary series-parallel |

confroller which enable it to also be used in }
the operation of an electric brake. Theim-
provementsconsistincertain chanﬂ'es or modi-
fications of the well-known types of controllers
which enable them to be used to stop the car
as well as to run 1it.

In the drawings I have shown the ordinar N
series-parallel contmller having its cylinder
removed, a larger one substituted therefor,
and a wheel subgtituted for the ordinary re-

verse-handle, one which will permit of the |

cylinder’s complete rotation. This new eyl-

inder not only contains the ordinary reverse

N I

i

connections, but also connections to complete

the ecircuit through the motors when acting

as generators in a local circult in which are .

included the brake-magnets and also con-
tacts which enable said motors and brake-
magnets to be grouped fogether in various
ways, S0 as to 1ncrease the retardatmn of the
Cars.

In the drawings, Figure 1 is a partly-sec-
tional elevation of the improved controller;
Fig. 2, a horizontal section showing the re-
verse and brake cylinder. FKig. 3 is a .top
view of the controller; Fig. 4, a development
of the contmller-eylmder ShGWIIlﬂ‘ its rela-
tion to the translating devices. D1aﬂ*rams 1

to 8, inclusive, show the course of the currentf,

thr ou och the various translating devices when
the brake is being operated.,
Theeontroller-cylinder A, of insulating ma-
terial, with attached segments C' C%, &e., is
mounted on a shaft in the casing and oper-
afed by a handle, as usual, to bring such con-
tacts into connection with fixed terminals
B F? &e. Alongside this cylinder is mount-

ed the reverse and brake c¢ylinder D, having
segments 1 to 18 codperating with fixed con-
tacts H' to Hb.
reverse-switeh D is

This brake-controller and
capable of being oper-

4{
net for the main controller-cylinder.

‘the brake-magnet cireuit.

| ated only when the main controller is in off

position, being held at other times by the or-
dinary interlocking mechanism,{indicated at
d in Fig. 1.} Instead of & lever I prefer to

use a Wheel to move said controllier forward 55

and backward, and in order fo prevent said
whee!l from bemﬂ' moved except a step at a
time I cover it over, leaving but a small open-
ing at its side, as shown at I in the drawings.

In order to economize space and avoid the
danger of sparking from one contact to an-
other 1 locate a blow magnet M in fixed po-
sition inside of the eyhnder said magnetcon-
sisting of a split magnet with 1ts ceﬂs wound

parallel to its length.
K* represents the ordinary blow-out mag-

In order to notify the motorman that he is
using an excessive current, L arrange a bell B
in connection with one of the blow-out mag-
nets and a,d;]ust it so as to respond to over-
loads only. This bell is an ordinary alarm-

bell, such as is used for call-bells, and is in-

cluded in a branch or shunt connection from
As the power re-

quired to operate it will be slight, this con-

nection may be tapped from an mﬁermedmte'

part of the blow-coil, as shown in Kig. 4, 80 as
to form a shunt to only a partion of such
magnet-coil. Itis obvious that by adjusting
the sensitiveness of this bell in the usual

manner it may be made to respond to any de-
‘sired eurrent as representing a condition of

overload.
At the top of Fig. 4 are represented dia-

orammatically the ﬂ“round and main control-
ler connections of the motors, brake-magnets,

and blt}w-maﬂ*net with a line of centa,cts H’

to H, to which they are connected. DBelow
these contacts I to II!% are represented three
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groups of contacts codperating with certain

of the contacts H' to H* and carried by the
reversing-cylinder—namely, a group of con-
tacts ¢ to I, performing the ordinar YV revers-
ing funetwns when the motors are connected
with the power-circuit under the control of
the main eontroller, a series or group of con-
tacts 1 to 13, mtended for operation only when
the motors are disconnected from theline and
controlling the braking action in one direc-
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(shown at the bottom of IFig. 4,) performing a

similar function to the series shown above
them, but operated in the reverse position ot
the reversing-cylinder. The lines marked
brake positions 1 2, &e., in Fig. 4 for the
upper or first group of braking-contacts rep-
resent the lines of contact of contacts H' H?,
&e., with the contacts 1 2, &c., in successive
positionsof the c¢ylinder corresponding to dia-

‘grams 1 2, &c., on the right of IFig. 4.
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The contacts o to [, inclusive, on the ¢ylin-
der D represent the contacts ordinarily em-
ployved in reversing the motors by means of
the standard controller. They engage the
motor and current terminals H° to II*® in the
ordinary manner when the car is beingdriven.
When the main circuitis broken and the fin-
oers ' to H'® engage the corresponding con-
tacts 1 to 18 on the cylinder, the local current

passes through both motor-fields in parallel,

armature No. 1, the two brake-magoetsin se-
ries, and the blow-magnet coil. This short-
circuits the motor No. 1, causing it to gener-
ate current in the brake-magnet circuit and
to retard the car. .

It will be seen by tracing the eurrent in the
development through the various positions
that the braking force increases gradually
until the eighth position has been reached,
which is the one having the least resistance
in its cireuit, and consequently exerts the
oreatest braking force. Thus in diagram 1
the motor-fieldsarein multiple and the brake-
magnets in series, the current passing from
armature No. 1 through contaets HY 8, 7, and
H® brake-magnet 1', contacts H°, 6, 4, and
H¢4, brake-magnet 2', contacts H3, blow-mag-
net M, and bell B to contacts H* 2 10 H>,
field B, switeh 8', ground G in the controller
C, also from contact 2 via contacts 14 H'3,
switeh 8%, field F*to ground G, from ‘‘ground”
through contacts HY, 16, and 9, and contact
H® back to armature 1. The circuit in posi-
tion 2 is traced as above given for position
1, except contact 14 being open - circuited
with the fixed contact H'S. (See Fig. 4.) The
branch of the circuit through field - magnet
F? is broken, and field-magnet F' therefore
takes all the current, resulting in develop-
ment of more current in armature 1 and a
correspondingly stronger braking eftect. Po-
sition 3 brings contacts 12 1517 18 into play,
short-cirecuiting field F* by connection H
17 18 H», and switeh S°. The circuit for
this position is the same as that for the posi-
tions above noted as far as contact 14, whence
it continues to contact 17 H!* to ground,

from ground in the controller through switch

S?, fixed contact HY, contacts 11 and 9, fixed
contact HS, back to armature 1. Armature
2 is still open-circuited at contact H™; but in
the next stop (position 4) this connection is
closed and said armature is on short circuit
through contacts H'Y 12, 15, HS, H', 18, 17,
14, 2, H?, H', 1, 13, and H'*. The correspond-

ing field being still short-circuited,and there- | row of contacts this group of braking-con-

of brake-magnet 2' is broken.

720,917

‘tion, and a duplicate series of contacts1to18, | fore deénergized, armature 2 is still ineffect-
ivein producing current; but in the next po-

sition (5) the connections at 18 and at 2 are

opened, breaking at the same time the short

circuit around field F? and the short-circuit
connection for armature 2. The current then
passes from both armatures and both fields
in series,-the current passing from armature
1 through contacts H* 8 7 Hf, brake-magnet

1"H5 6 4 %, brake-magnet 2', the blow-mag-

net, contacts H?, H', 1, 13, and H', to arma-
ture 2, from said armature through contacts
HY 12 15 H3, switch S?, field F%, ground, then
to ground G in controller C, and through
switeh S',field F', and contacts H?, 10, 9, and
H? to the other side of armature 1. As both

armaturesand field are now acting, the brak-

ing effect is correspondingly increased. In
position 6 contact 3 is closed with contact 7,
thus short-circuiting brake-magnet 2', the
current passing as above described, except
that instead of passing the brake-magnet 2’
it passes through contacts HY 4, 3, and H°.
Position 7 is similar, except that the circuit
These are
only transition positions leading.to position

8, wherein both brake-magnets are connected
in parallel, the current passing from arma-

ture 1, as above traced, to contact HS, then
through brake-magnet 1', contacts I°, 6, 4,
and 3 to contact H?, and also through con-

tacts 7 5 H* and brake-magnet 2’ to contact
‘H3, thence through the armatures and fields

in series, as above described. This position
with the brake - magnets in parallel is the
most powerful in braking action, as the total
amount of resistance in circuit is a minimum
and the amount of current flowing is there
fore a maximum. _ '
It will be noted that positions 3 and 4 do
not affect any change in the braking effect
from position 2; but in the reverse movement
it is desirable to perform the operation in po-
sitions 4 and 3—namely, short-circuiting the
armature and the field of motor 2 in passing
from position 5 to position 2, so as to avoid
the flashing at the contacts which would re-
sult from operating the armature under a
strong field. The change in diagram 6 is for
a similar purpose, the brake-magnet being
short-cireuited, so as to discharge its mag-
netism before operating it in position 7, this
last step being a necessary preliminary to
putting it in parallel, (position 8.) The
steps or positions 1, 2, 5, and 8, however,
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form a series of gradually-increasing brak-

ing effect. |

- The second or lower group of braking-con-
tacts at bottom of Fig. 4, also numbered 1 to
18, correspond exactly to the upper group 1
to 18, but are reversely placed, so as to pro-
duce the same braking effect when the re-
versing - eylinder is moved to either side.
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This group of contacts being on a c¢ylindrical

surface will, in fact, be next to the row of con-
tacts a to d, so that in turning beyond the
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 tacts will be brought into operation just as
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the other group is brought into operation on
turning beyond the row of contacts e to [

It will be understood that while this is

shown as an improvement or modifieation of
the ordinary controller the same may be used
in wholly independent relation. |
provements may be contained in a separate

lar controller.

Having thus described my invention, the |

following is what I claim as new therein and

desire to secure by Letters Patent: |
1. The combination of a power-circuit, a

motor, a reversing-switch and a brake-mag-

net, said reversing-switch having contacts to

connect the motor with the power-cireunit to
drive the motor in either direction and also

having contacts and connections to connect

the motorin local eircuit with the brake-mag-
net to give a braking effect.

2. The combination of a power-circuit, a
plurality of motors and brake-magnets, a re-
versing-switch having contacts to connect the
motors with the power-cireuit to cause them
to be driven in either direction, said revers-
ing-switeh also having a series of contacts
and connections to connect the motors and

brake-magnets in a local circuit with vari-

able resistance to produce a variable braking
effect.

3. The combination with a plurality of
brake-magnets, of a switech having contacts
and connections adapted and arranged to con-
nect said magnets with a source of current
and to vary the connections of said magnets
from series to parallel or vice versa.

4. The combination of a plurality of motors
and a brake-magneteircuit, of aswitch adapt-

|

-

| 3

ed to control the reversing of said motors and 4o

having contacts and connectionsadapted and
arranged in different positions of said switch
other than the motor-reversing positions 1o
connect the brake-magnets in series or in par-

t allel relation with the motors.
The im- .

5. A controller having its switch operated
by a circular wheel, with a cover for sald

case and oceupy a position close to the regu- | wheel having an opening through which a

' limited part of said wheel is exposed in posi-

tion to be accessible to the hand of the opera-
tor to turn the wheel a limited part of a revo-
lation at a time. -

6. Inanelectrically-propelled vehicle, hav-

| ing a power-circuit, a motor, a controller and
a reversing-switch, the combination with a
loeal cirecuit comprising the motor, brake-

magnets, a blow-magnet, and an alarm ad-

justed torespond to excessive current, of con-
| tacts on the reversing-switch to open, close,

and vary the resistance in said loeal circuit.
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7. Inanelectrically-driven vehiclethe com-

bination of a power-c¢irculf, motors, & con-
troller and a reversing-switeh, said reversing-
switch comprising a rotatable drum having
the reversing-contacts thereon, a local circuit
comprising the motor, brake-magnets, a blow-

magnet situated within said drum and an

alarm adjusted to respond to excessive cur-
rent, and- contacts on said drum to open,

| close and vary the connections of the motors
| and brake-magnets in said local eircuit.

In testimony herewith I have hereunto set
my hand and seal, this 6th day of March, A. D.
1901, in the presence of two witnesses.

. JNO. C. HENRY. |[L.8.]

Witnesses: |
CARLE WHITEHEAD,

D. CArRL HENRY.
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