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To all whonv it maz Y concerm:

 Be it known that 1, FRANK. E. C‘ASE a utl—..
zen of the United States resldmﬂ' at Sdmneo- |

tady, in the county of Schenectady State of
New York,have invented certain new and use-

ful Impmvementa in Electric Brakes, (Case

No. 363,) of uhleh the followmtr 18 a speclﬁ-

cation.

My invention relates £0 bl&klllﬂ' systems
and has for its object to prevent one of the

| d1ﬂﬁcultles which sometimes arise in the op-

eration of cars eqmpped w1th brakmn‘ de-

 vices.

In the 'o'pemtwu of braking devices it often
happens that one of the axles is so far ehecked

“that the wheel begins to slide upon the track.

- This not only dlmmlshes ‘the blakmg effect,
“and that very rapidly, but it also makes flat

- 20

places on the wheels and tends to increase

the sliding, because when a wheel once be-

‘gins to slide the friction on the track dimin-
ishes very rapidly. Thiseffectincreases with’

 the speed, so that thongh while the wheel is

- the car very little.

rolling a good letardmg effect is obtained
a8 soon as the wheel begins to slip it tends to

- the other axle or axles of the car will be act-

ing normally at these .times, and the strain
on that due to the slmpmw of the first axle
will be greatly inereased. These difficulties

~ ‘have been recognized and some attempt has,
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been made to pmwde for them ‘but Wlthouti"
- ‘entire success.
has been a,pphed wwh some suecebs in an elec-f-
~ tric-brake system involves the use .of a so-
“called ‘“limit-switch,” a device for prevent-i” |

ing the current- ﬂow in the system from in-
creasing beyond a predetermined amount.
The dlﬁeul’w 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
When adjusted for a dry rail, for:

‘instance, jwhere much greater current can be.
permitted than whele the ralls are greasy,:
it would work well so long as the rails were:
in that condition; but when the track became
sllppel y the wheels would stick and slide, gw-é |
Inﬂ‘ rise to the difficulties above pointed out.i|

Aecmdlng to the punclples of my present

track-friction.
‘tomatically, and the devices which I employ
are so arranged that as the coefficient of fric-

invention.

magnetized.

| invention I am enabled to regulate the brak-

ing effect at the shoes themselves, proportion-

ing this" braking effecet to the coefficient of
This I much prefer to do au-
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tion increases the braking effect of the brake-

shoe also increases and in proper proportion.

- The particular system which I haveshown
in the drawings annexed to this specification

constitutes the best mode in which I have
contemplated applying the principles of my

vices are ﬂrlanwed to be controlled by the

_cmxent in the mdw dual motor-cireuits, it
being understood that the motors are used as
asource of current for the brakes.

Of course
other sources of current could be substituted,
so far as myinvention is concerned,if it were

‘desirable to use the troll&y eurrent or a stor-
age-battery current; but ordinarily the de-
'_Scrlbed alrauﬂ’ement 1S commercmlly more
‘desirable, as 1s well known.

I have shown in this a.pplmatlon two ways

L of shunting the shoes,one of these by a switch -
under the coutwl of the motor-current so ar-
ranged that when the motors are out of bal- -
ance in the generation of current (which or-

~dinarily is caused by their running at differ-

ent speeds) the switeh will Shunt the shoe
{ corresponding to the motor running at the
lower speed.
j'momenta,uly closing the shunt-circuit and
as the motor speed% up opening it again, or
1t ‘may be eftected by closing the eucmt
through a variable resistance and changing
‘the resistance in accordance with the effecb o
The ways suggested, which will be -
‘more fuliy explained,are only typical of 0the1 |

This may be done elthel by

desired.

ways which can be utilized. TForinstance, i

my application, Serial No. 644,884, filed July'

In this system the brake-shoes
are electr 1eally actuated, and in. applying my
‘invention to such a system I arrange devices
1 for shunting the brake-shoes, and these de-
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17, 1897, I have shown waysffn Whl(‘h a shoe .

it cobperates. As soon as its own motor be-

ginsto revolve it will be maﬂ'uetlzed a,ﬂ'am and

'-whwh tends to stick may be moimentarily de-
. It will then, of course, imme- .
",dlately release the levolmnﬂ' disk Wlth which

100

bhe brakmﬂ' eﬂfeeb wﬂl be renewed thle o
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the specific arrangement in this case differs | still be supplied with the full current from

from that dlsclosed in my present appllcatwn

- it is evidently but another way of carrying

IO
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brake-shoes.

out my presentinvention, and I desire in this
case to make broad claims to the individual

regulation of the brake-shoes or the braking

-effect upon the axles of the car, partlcularly

in proportion to the coefficient of track-fric-
tion, and this irrespective of the particular
means by which said regulation is to be ac-

~complished.

The drawings annexed show in diagram
particular ways of carrying out the invention
which I have just pointed out.

FKigure 1 illustrates the means of momen-
tarily short-circuiting the brake-shoe; and
Fig. 2 shows a shunt around the brake-shoe,
including a variable resistance. Fig. 8 is 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 the
source of current for the brakes.

F’ K° are the field-magnets.
The cireult is grounded in the
usual way at G. An equalizer Eisemployed,
and this I use to balance the current between

the motors in the customary way; but it has

alsoin this case the additional function of de-

termining the balance of braking effect.

Referrmn* to Fig.1,the motorsare connected

_]111 multlple wmh an equahzer circuit K join-
ing the corresponding points between the ar-

:-::,t,ure and field Wlndmfrs of said motors, and
~ the said motors operatmﬂ' as generators sup--

- ply current to the brake-shoes B’ B?, connect-

10

ed 1n series.

Dindicates an automaticswitch
for controlling the brake-shoes.
of this switch is connected to a point between
the brake-shoes B’ and B? and through the

contactsd’ d*may short-circuit either of thew.

C C' indicate magnet-cores codperating with
armatures on the lever D to operate Lhe same,
and these cores are provided with coils ¢ to ¢®.
The coils ¢ and ¢® are wound in the same di-

rection and are connected in circuit with the

| ,arm&tures A% and A/, respectively, while the

e

coils'¢’ and c® are wound in opposite direc-
tions and are connected in the equalizer-cir-
cuit.

lows: While both of the motor-armatures A’

A% are revolving at a substantially uniform

55

- turning from ground through thebrake-shoes
in series back to the mmotors in multiple, giv- |
ing a substantially uniform pull on the differ-

6o

rate or are Uenemtmﬂ' substantially equal
electromotive fOI’LGb no current will flowin the
equalizer E, and theentire current of both mo-
tors will pass through the fields to ground, re-

ent brake-shoes. The currents in the coils e
and c¢® will be equal, and hence the switch-

]ever D will be maintained in itsintermediate |
- position.

If, however, one of the motor-ar-
matures-—-—-&s forexample, A'—should cease to
turn for anyreason, the corresponding brake-

B’ B? are the

The lever

The operation of these parts is as fol-

the armature A*® so long as the latter contin-

ned to revolve; but With ‘the connections
shown in this figure the current will flow from

the armature A< through the equalizer-circuit
in the direction shown by the dotted arrow
and through the coils c* and ¢/, increasing the
magnetization of the core C and decreasing
that of the core C', so that the lever D will be
moved into engagement with the contact d/,
thereby momentarily short - circuiting the
shoe B’ and releasing it. The current flow-
ing through the equalizer connection will di-

| vide, part flowing through the field-winding

F' in a direction to maintain its magnetiza-
tion and part flowing through the armature
A’ in such a direction as to drive it as a mo-
tor. Thespeed of the armature A’ will there-
fore quickly rise until the two armatures are

| running at substantially the same speed,

when the flow of current through the-equal-
izer connection will cease, and the switch-le-
ver D will be returned to its intermediate po-
sition. In the same mannerif the armature
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A” should cease to turn the brake-shoe B?

would be momentarily short-circuited.
With the deviee arranged in the way just
pointed out the lever D would go first to one

95

side and then to the other as the motor-ar-

matures, respectively, began torun at differ-
ent speeds or at speedsso ma,terla,lly different
as to throw the attraction of the magnets C C’
out of balance in the way pointed 01113 it be-
ing of course designed that minor Varlatlons
in the speed shall not affect the magnets.
As the lever touches one or the other of the
contacts d' d* it would shunt the entire cur-

rent around one of the brake-shoes, the latter

would release its grip, and the regulatl_on of
the braking effeet would be obtained by the
opening and closing of the short circuit
around the shoe. The arrangement which I
prefer, however, is that shown in Fig. 2. In
this the parts are marked as before, except
that in place of the electromagnets C C', I
substitute solenoids C* (3, each in series with
one of the motor-armatures, and in addition
I employ resistances R' R? over the contacts
of which the lever D moves. The effect of

this arrangement is to be preferred to that in
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Fig. 1, because if, for instance, 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 connected in a shunt-circuit
around the brake-shoe B’. This resistance

little current will flow through it, and the
magnetization of the shoe will be thuq slightly
Iedueed and the shoe pa,rtlally released. If,
however, the armature A’ continues to be re-
tarded,_part_of the. resistance is ecut out until,
should the armature practically cease rota-
tion, the entire resistance would be cut out,
and the brake-shoe would thus be entirely
released or ‘‘killed.” As the armature in-
creases its speed, sending more and more cur-

shoe B’ would with. the ordmary connections l rent through the coil 03 the lever D would

I120

‘may be so proportioned that comparatwely_ |
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move over the resistance - contacts Illltll it 1 shoes, circuits eleetucally connecting said

opened the cireuit, sending again the entu'e |
- { shoes, and means for automatically deéner-

o current through the brake—ehee B'.

In the ergamzetmn shown in Figs. 1 and 2
‘whenever the electromotive force generated
by the armature A*is high relatively to that of

the armature A’ the brake- shoe B’ will be re-

- leased, and whenever, on the other hand, the
electromotive forece- ﬂ'enelated by the arma-

10

ture A'is high relatwelv to that of the arma-

ture A? the brahe shoe B? will be released. |

-.dynemo electric. machines .and said bra,ke-

gizing any shoe which tends to stick.
4, In a brake system, a plurality of brake-

shoes, a plurality of dynamos furnishing cur-

rent to the shoes, and means for 1en'u1a,tme;

the braking effect of each shoe in proportion
‘to the cuuent flow 1in the dynamo on the

same axle.

5. In a brake system 2, SOUTCe of cuuent

75

i a plurality of brake-shoessupplied therefrom,
1 and means for so regulating the 1nd1v1dnal |
| braking effect of the dlffelent shoee that un- 8o

It will beapparent, then, thatin both cases the
‘brake-shoes are eentrolled according to the
relative values of the electromotive forcesgen-

mMo- electue machmes a plurahty of brake- A

other axles When the speed of the ﬂ'wen axle

15 erated by the armatures of the dynamo- elee-ﬁ due retardation of any one axle is prevented.
tric machines which supply carrent thereto. | 6. In a brake system, a source of current,
~ InFig. 3Iillustrate the mechanical embodi- | a plurality of brake-shoes supplied therefrom,
~mentof myinvention. In thisfigareIshowin | and means for antomatically shunting any”
~ plan two motors of a common type attached brake-shoe which tends to stick. 85
20 to their respective axles in the way generally 7. In a brake system, a source of curlent |
- employed. Each of. the axles has a brake- | conductors leading thelefrem to a plurehty
shoe B’ B?, ceoperatmw with disks I' I?in the | of brake-shoes, and means for shunting any
~ usual way. The contrclling device K is also | of the brake- shoes tlllOllﬂ'h a leable resist-
shown in plan with a cable from which wires ance. QO
2¢ extend to the motors and brake-shoes. The | 8. Ina brake system, a soulee of eunent
~ switeh D, with its resistances, is ‘illustrated | conductors leading the1etrom to a plmahty
h .conventwnelly Wu es are shown extending | of brake-shoes, end means for shunting any
 .from it to the brake-shoes. The operation off of the br&ke-shoes thr ouﬂ‘h an autom&tleally- |
‘the different parts has been described in con- | variable resistance. | 95
30 nection with the circuits as shown in Fig. 2. | 9. In a brake system, a source of euuent -
~  Itwill beapparent that engineers can remd—-. conductors leading therefrom to a plumllty
ily devise other means for carrying out the of brake-shoes, and means for shunting any
invention just stated which shall not be the of the brake- shoes through a resmtanee au-
~ game as those set out in this application, but tomatically variable in plOpOltIOIl to the de- 100
35 which will employ the same principles, and I | sired braking effect in each shoe. -
aim to embrace in the claims appended to this 10. In a breke system, a source of cur lent
specification all means which do not involve | conductors leading therefrom to a plura,hty-
a departure from the spn it and e00pe of my | of brake-shoes, and means for balancing the
~ invention.. = . | braking effect of the different shoes in pro- 105
40 ' Ihave not stated in my epeuﬁeatwn all of portion to the coefficient of track friction, .
~ the causes which may exist tending to retard | which consists in a shunt around the shoes
one axle more than another, asThave thought having the greater braking effect, the shunt
- this to be nunnecessary; but any meehamsm including a reswtance autometwally varlable- |
" "which relieves the ‘individual axle from un- in ploporblon to the current-flow. 110
45 due retarding, by whatever circumstances it | 11. In a brake system, the eombmahon of
- 'may be eaused would manifestly be within | electric brake mechanism acting upon differ-.
. the scope of my invention, as I believe it to ; ent axles of a truck or train, and means for
~ be new with me to Ieeuldte the braking of the automatleally relieving the brake mechamsm
© individual axles. upon any given axle When for any reason its 115
5o I donot elaim in this epphcatlon the novel | speed is checked below that of the 0the1 axle
- method disclosed herein, since it constitutes | or axles, as set forth. - |
thesubject-matter efadwmonal appllcetlon ~12. The combination of brake meeha,msm
'Serlel No. 104,450, filed Apul 24, 1902. - ';aetlnﬂ' upon different axlee of a truck or
7 What I claim as new, and desire to seeme ‘train, and means for relieving or reducing 120
55 by Letters Patent of the United States, is— | the brakmn* action upon any given axle, with-
o 1 In a brake system, a source of current, | out. a,ffeetmo' the braking of the other axles
a plurality of brake- shees supplled therefrom, | when the speed of the given axle for any rea-.
and means for proportioning the braking of- som, as by slipping of the wheels, is ‘checked. -
fect in the d1fferenb ehees to the eoefﬁment of | below that of the obhel axle or a,:ﬂes as set 125
6o track friction. ' | | forth, - |
-2, In a brake system a source of cuuent - 13. The cembmetlon of brake meehamsm
A plumlmy of brake-shoessupplied therefrom, acting upon differentaxles of a truck or train,
~ and means for automatleellydeenermzmeany_. and automatic mechanism forrelievingorre-
- shoe which tends to stick. ducing the braking action . upon any given 130
65 3. Ina brake system, & plurahty of dvne—' axle, without adfectmg the braking of the
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- of the other brake-magnets, when the speed.
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for any reason, as by slipping of the wheels, |

18 checked below that of the other axle or

axles, as set forth. |
14. In combination, a plurality of dynamos
connected in multiple, a plurality of brake-

shoes supplied with current therefrom, an
equalizing connection for said dynamos, and

means operating upon a flow of current in

sald equalizing connection for releasing one

or the other of said brake-shoes.
15. Incombination, a plurality of car-axles,
each provided with a dynamo-electric ma-

chine and with an electrically-actuated brak-

Ing device, means whereby said dynamo-elec-
tric machines may supply current to operate
sald braking devieces, and means whereby
any one of the said braking devices will be

released whenever the speed of rotation of
its axle becomes substantially less than that

of another axle.

16. Inabrake mechanism, the combination
of brake-magnets acting upon different axles
of a truck or train, dynamo-electric machines
driven as generators by said axles and sup-
plying current to the brake-magnets, and
automatic mechanism for relieving the brak-
ingaction upon any given axle, independently

of said.axle ischecked below that of the other
axle or axles. | |
17.. The combination in a brake system, of
anumber of dynamo-electric machines geared
to different axles of a common load, which
may slip independently, and thereby vary the
relative speeds of the dynamo-machines,with

712,650

electricbrake-magnets forsaid different axles,
and means for automatically relieving the
braking action on any one of said axles when
1ts speed is checked below that of the other
axles, and for reapplying the braking mech-
anism when the speed rises, as set forth.

18. The combination of brake-magnets act-
Ing upon different axles of a truck or train,
and connected in a brake-circuit, dynamo-
machines driven by said axles and connected
In parallel with the brake-circuit, magnets
in the circuits of the different dynamo-ma-
chines, and a switch mechanism actuated by
the magnets and shunting one or another of

‘the brake-magnets according as the speed of

one or another of the axles is checked with-
out eorresponding checking of the other axle
or axles, as set forth. |

19. The combination of a number of dy-
namo-electric machines geared to different

axles or shafts capable of independent slip,

electric brake mechanism for said axles, mag-
nets or coils responding to changes of current
generated by the respective dynamo - ma-
chines,and antomatically-actingswitch mech-
anism for relieving the brake mechanism act-
Ing upon any given axle, actuated by the dif-
ference between the currents generated by
the dynamos. -

In witness whereof I have hereunto set m y

‘hand this 15th day of June, 1897.

| FRANK E. CASE.
Witnesses: -

~ B. B. HuLz,

M. H. EMERSON.
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