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To all whom it ma,y concern:

‘Be it known that I, FRANK E. CASE, a elbl—_
zen of the United States remdmﬁ' at ﬁchenee-}'
tady, county of Scheneetady, State of New.
York have invented certain new and useful

Improvements in Methods of Operating Elec-
tric Brakes,

- following is a spec1ﬁcat10n

10
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This apphcatmn is a division of my prlm'

application, Serial No. 642,908, filed June 30,
1897.

- My invention relates to electric blakes |
and has for its object to prevent one of the
~difficulties which sometimes arise in the op-

eration of cars equipped with these devices.

- In the operation of braking devices it often.
happens thatone of the axles is 5o far checked

that the wheel begins to slide upon the track.

This not only dlmIIIIShefa the braking effect,

and that very rapidly, but it also makes ﬂat
places on the wheels and tends to increase
the sliding, becanse when a wheel once be-

- gins to slide the friction on the track dimin-

25

30

35

40

45

ishes very rapidly.

soon as t,he wheel beﬂ*mq to slip it téends to
continue to slip and 1etmds the progress of
the car very little. It also often happens
that the other axle or axles of the car will be

acting normally at these times, and the strain

on that, due to the slipping of the first axle,
will be ﬂ'reatly increased. . These difficnlties
have been recognized and some attempt has
been made to prowde for them, but without
entire success. One of the metheds which
has been applied with some success involves
the use of a so-called ** limit-switch,” a device
for preventing the current-flow in an electrie-
brake system from increasing beyond & pre-
determined amount. The diffieculty with this
expedient has been that while the limit-
switch could be adjusted for any particular
current-flow it could not be changed to suit
all the varying demands of tlafﬁc" When
adjusted for a dry rail, for instance, where
much greatel current can be permltbed than
where the rails are greasy, it would work
well so.long as the rails were in that condi-

(Case No. 2,853,) of which thef

of track friction. .

ly. This effect increases with
the speed, so that though while the wheel is
rolling a good retarding effect is obtained as

| tlle wheels would stiek and slide, giving rise

to the difficulties above pointed out. |

In a braking system arranged to be oper-
ated in accordance with the method consti-
tuting my invention no limit-switch is re-

| quired, the braking effect being regulated in
‘the shoes themqelve% in such a manner that °

it is at all times proportionalto the coefficient

the permitted current-flow in the brake-shoes

also increases and in proper proportion.

~ In the particular organization of the brak-
ing system which I have illustrated herein

-devices are arranged for shunting the brake-

Presferably the method is
‘performed automatically in such a manner
that as the coefficient of friction increases
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shoes, and the arrangement issuch that these

‘devices are controlled by the current in the

individual motor-circuits,it"being understood
that the motors are used as a source of cur-
rent for the brakes. Of course other sources

of currentcould be substituted, so far as my

invention is concerned, 1f it were desirabls

to use the trolley-current or a storage-bat-

tery current, but ordinarily the descrlbed ar-

rangement is com mercially more desirable, as
is well known.
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I have shown in this application two W ays

of shunting the shoes, one of these by a
switech under the eontrol of the motor-cur-

80

rent, so arranged that when the motors are

out of balance in the generation of current
(which ordinarily is eaused by their running
at different speeds) the switch will shunt the
shoe corresponding to the motor running at
the lower speed. 'This may be done e1t,he1-i
by momentarily closing the shunt-cireuit and
as the motor speeds up opening it again, or
it may be effected by closing the circuit
through a variable resistance and changing
the resmtanee in accordance with the effect
desired.

The ways suggested, which will be more
fully explained, are only typical of other ways
which can be utilized. For instance, in my
application, Serial No. 644,884, filed July
17, 1897, I have shown ways in which a shoe
Whlch tends to stick may be momentarily de-
magnetized. It will then of course immedi-

e
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: 50 tion; but When the track beeame slippery | ately release the revolving disk with which it 100
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“equalizer E, and the entire current of both
" motors will pass through the fields to ground,
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3,
“direction and are connected in circuit with

2

cooperates. As soon as its own motor begins
to revolve it will be magnetized again, and
the braking effect will be renewed.

The dl‘d“ ings annexed showin diagram an-
paratus for carrying out the invention which
I have just pmnted out.

Figure 1 illustrates the means of momen-
tarily short-circeuiting the brake-shoe, and
Fig. 2 shows a shunt around the brake- shoe
1neludmg a variable resistance. Fig. 318 a
plan view of a truck, showing the mechanical
construction.

In the drawings, A" A*are the motor-arma-
tures, the motors being understood to be op-
erated as generators in braking and being

fthe source of current for the bt'a]{es.

F’' F? are the field-maguets.
B’ B are the brake-shoes.

The circuit is grounded in the usual way

at Q.

An equalizer E is employed, and this T use
to balance the current bebween the motors
in the customary way; but it has also in this
case the additional function of determining
the balance of braking effect. -

Referring to Fig. 1, the motors are con-
nected in multiple, with an equalizer-circuit
K joining the corresponding
the armature and field windings of said mo-
tors, and the said motorsoperating as genera-

tors supply current to the brake-shoes B’ B*,

connected 1n series.

D indicates an autoimnatiec switeh for eon-

trolling the brake-shoes. The lever of this
switch 1s connected to a point between the
brake-shoes B’ and B? and through the con-
tacts d’' d® may short-circuit either of them.

C C'indicate magnet-corescodperating with
armatures on the lever D to operate thesame,
and these cores are provided with colls ¢ to
The coils ¢ and ¢® are wound in the same

the armatures A% and A’, respectively, while

the coils ¢’ and ¢* are wound in opposite di-

rections and are connected in the equalizer-
circuit. The operation of these parts is as

follows: While both of the motor-armatures
A" A?arerevolving at a substantially uniform

rate or generating substantially equal elec-
tromotive forces no current will flow in the

refurning from ground through the brake-
shoes in series back to the motors in multiple,
oiving a substantially uniform pull on the
different brake-shoes. "The currents in the

- coils ¢ and ¢ will be equal, and hence the

P

switch-lever D will be maintained in its inter-
mediate position. If, however, one of the
motor-armatures—as,forexample, A'—should
cease to turn for any reason, the correspond-
ing brake-shoe B’ would with the ordinary
connections still be supplied with the full
current from the armature A® so long as the
latter continued to revolve; but with the COo1l-

| intermediate position.

points between

712,994

flow from the armature A2 through the equal-

izer-circuit in the direction shown by t.he
dotted arrow and through the coils ¢* and ¢/,
increasing the ma,frnetmatmn of the core C

“and demeasmw that of the core C', so that the

lever D will be moved into enfrarrement with
the contact d’, thereby ,momentarily short-
circuiting the shoe B’ and releasing it. The
current flowing through the equalizer con-
nection will divide, part flowing through the
field-winding I’ in a direction to maintain
its magnetization and part flowing through
the armatnre A’ in such a direction as to
drive it as a motor. The speed of the arma-
ture A’ will therefore quickly rise until the
two armatures are running at substantially
the same speed, when the flow of current
through the equalizer connection will cease,
and the switch-lever D will be returned to its

if the armature A? should cease to turn the
brake-shoe B* would be momentauly short-
circuited.

With the apparatus arranged in the way

just pointed out the lever D would go first
| to one. side and then to the other as the Ino-

tor-armatures, respectively, began to run at
different speeds or at speeds so materially
different: as to throw the attraction of the
magnets C C' out of balance in the way

pomted out, it being of course designed that

minor variations in the speed shall not af-
fect the magnets. As the lever touches one
or the other of the contacts d d* it would
shunt the entire current around one of the
brake-shoes, the latter would release its grip,
and the regulation of the braking effect
would be obtained by the opening and closing
of the short circuit around the shoe.
arrangement, however, which I prefer to use
in practicing my invention is that shown in
Fig. 2. In this the parts are marked as be-
fme except that in place of the electromay-
nets C C', 1 substitute solenoids C* C3, each

l in series chh one of the motor- almatures

and in addition I employ resistances R’ Rz,
over the contacts of which thelever D moves.
The effect of this arrangement is to be pre-
ferred to that in Fig. 1, because if, for in-
stance, the armature A’ begins to run .at a
less rate than A*? the current in the coil C°
falls off, and the entire resistance R’ is con-
nected in a shunt-cireuit around the brake-
shoe B’. This resistance may be so propor-
tioned that comparatively little current will

flow through it, and the magnetization of the

shoe will be thus slightly reduced and the
shoe partially released. If, however, the ar-
mature A’ continues to be retarded, part of

| the resistance is cut out, until should the

armature practically cease rotation the en-
tire resistance would be cut out, and the

_brake-shoe would thus be entirely released

r ‘“ killed.” As the armature increases its

In the same manner
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speed sending more and more current through -

nections shown in this ﬁcrme the current will L the coil C3, the lever D would move over the




| remstance eontaet% until it opened the cir-
cuit, sendmn'a,ﬂdm the enmre em rent; tth‘fl“‘h |
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the bmke ShOB B |
In the organization shown in B igs. l anc’[ 2

whenever Llle elachomotwe force generated
by the armature A?is high rela,twelv' to that

~ of the armature A’ the biake-%hoe B’ will be
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released, and whenever, on the other. hand,
-the electmmotwe force %nerated by the ar-
mature A'is hlﬂ'h lelatwely to that of the_
armature A-° Bhe brake-shoe B* will be re--

leased.. It will be apparent, then, that in

both cases the brake-shoes are eontwlled aC-

cording to the. relative. values of the electro-
motive foreces generated by the armatures of

the dynamo- eleetrw m&chme% which supply

current. thereto. .

system as it would be dpphed to a Ia1lwa,y-
car.
tors of a common type attached to their re-
spective axles in the way generally employed.

Each of the axles has'a brake-shoe B" B? co-

 operating with disks 1" I? in the usual way.
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The .controlling device K is also shown in

plan, with a cabl& from which wires extend.
~ to.the.motors and brake-shoes.

- D, with its resistances, 1s illustrated conven-
‘Wires are shown extending from

"The switch

tionally.
it to the brake-shoes. . The operation of the
different parts has been described in connec-
tion with the circuits as shown 1n Hig. 2.

Jt will be apparent that engineers can read-

ily devise other apparatus For carrying out

my invention which shall not be the same as
the apparatus disclosed in this application, |.
but which will involve the same method of
~operation.

This method of operation I aim

In this figcure I show in plan two mo-

to cover in the- cla,lms heleto (,Lppended Wha,t— |

ever may be the character of :the appamtus

by means of which it is carried ount.

‘What I claim as new, ‘and desire to secure

vices on a plurality of ear-axles, and auto-

axle is %ubsta ntially less than that of dnother
axle. | |
-2, The method of braking a car or train
having aplarality of axles mowded each with

a dynamo electric machine and with an elec-

trmally actunated brake-shoe, which consists

| 1 in causing said dynamo-electric machines to
In Fig..3 1 illustrate a complete bmkmﬂ*'

supply current to actuate said brake-shoes

‘and -controlling the application of the said
shoes cLGCOI‘dlDﬂ‘ to the relative values of the

electromotive fmces generated by ba,id dy-
namo-electrie mdchmes

3. The method of braking a car or. tl&lll |
having a plurality of axles pr 0v1ded each with
a dyna,mo electric machine and with an elec-
trically-actuated brake-shoe, which consists

1n causing sald dynamo- electuc machines to
supply current to actuate said brake-shoes
and controlling the application of the said
shoes accor dlnn to the flow of current through
an equallzel eonnectlon between the said dy—
namo-electric machines. -
In witness whereof I have heleunto set my

ha,nd thls 23d day of April, 1902.

| FRANK E. CASE
’Wltneqse% -
BENJAMIN B. HULL
HELEN ORFOND.
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by Letters Patent of theUmted States, 1s—
1. Thé method which consists'in supplying
current to electrically-actuated braking de- .

‘matically releasingany one of the said braking '
‘devices whenever the speed of rotation of its
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