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To all whom It may concern:

- Be 1t known that I, EL1AS E. -RIES, of Balti-

more, in the State of Maryland, bave invented
certain new and useful Improvements in
Methods of Operating Electric Brakes for Rail-
ways, of which the following is a specification,

‘reference being had tothe accompanying draw-
ing, forming a part thereof. '

In electric-brake apparatus heretofore used
considerable difficulty has been met with in
operating the brake devices, owing to the
abruptness with which the brakes are applied
when the brake-magnet circuit is closed, and

moving portions of the brake mechanism, due
to the immediate application of the entire en-
ergy of the brake-actuating current. Another
objection usually encountered in brake appa-
ratus of this class is, that no provision is made
for increasing and diminishing the power ex-

-erted by the brake-shoes upon the periphery
of the car-wheels, -~ .~ . =

‘The object of the present inv,én'txion is to

overcome these difficalties, so that the brakes

may be gradually applied and their power
held under complete and perfeet control, and

I attain this object in a simple, pracbical,.an_df
efficient manner by means of the method here- |
1nafter described and claimed. - |

The drawing accompanying this specifica-

~ a portion of two cars with the brake mechan-

- ism and the solenoids or electro-magnetic de- -
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ViCBS for Oper&tingsaid mechan]_sm attached',_._

and a diagram view of the operating-circuits |

and the regulating or current-transmitting ap-
paratus preferably employed, which apparatus
1s more fully described in a separate applica-

tion filed in the Patent Office on the same date
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‘herewith, and bearing the Serial No. 181,807,
‘reference to which should be had.

Referring to the drawing, 1234567 89

- Is.a diagram representation of a storage or

45

secondary battery, the cells of which are pref-

erably connected 1n series. The conneetion

‘with the brake or working circuit is made

from the terminal of cell 1 of the secondary
battery through the wire » to the brake elec-

| either connected in series, as shown, or in

multiple arc or parallel,) then back by wire
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' to the curved contact-plate M of the regu-

lating apparatns. From this poiutthe circuit
18 completed through the circuit-closing or
switch lever I, (said lever being provided with

‘a handle, J, and a segment-pawl, K, by means
1 of which, respectively, it can be moved and

retained in any desired position over the con-

‘tact-plate M, ) then through the shaft B, through

the pivoted contact arm or lever C, and thence
through one of the contact-points d to the ter-
minal of the cell with which -such point is

| connected. = A portion of the current flowing
through the brake devices and the circuit-
-wires n and »’ is diverted and caused to flow

through a solenoid, F, that is placed in a de-
rived cireuit and forms part of the regulating

apparatas. - .
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" Directly opposite the solenoid is afdash-pot -

or regulating-cylinder, G, whose function is

to-regulate the motion and prevent the too

rapid enfrance of the core finto the solenoid

whenthe latter is energized. A spiralspring,
H, serves to return the contact-lever C,together

‘with the core f and piston-rod ¢, which are

firmly secured to the contact-lever, to their
normal position, so that the lever C will rest
upon the first contact to the left when no cur-
rent is passing through the solenoid. F. .
- T'he operation of the devices, as far as de-
scribed, 1s as follows: When the cireuit-closing
lever I is moved from its normal (open) posi-
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tion on the left of the apparatus to a point on

the eurved plate M—say to the extreme right
of the apparatus—only the current from the

first cell of the secondary battery will flow

35

through the brake-circuit. The solenoid F,

bowever, being now energized to a certain de-
gree by the derived current passing through

‘16, now begins to attract the core f and moves
‘the contact-lever C to the second contact-point,

Qo

thus throwing two cells into the brake-circuit
and proportionately inereasing its own force.

This process continues, each additional cell
thrown into the brake or working circuit also
increasing the force with which the core £ is
drawn into the solenoid; but as the dash-pot

- tro-magnets or solenoids T, (which may be | is adjusted to limit and regulate the rate of

95



2

356,964

motion of its piston-rod the movement of the [ ling-current to the motors from one or more 65

contact-lever across the face of the contact-

points d is rendered uniform, and additional
cells are thrown into the brake-circunit until
the entire battery is included therein. If,
however, it is not desired to send the entire
strength of the battery into the brake-cireuit,
all that is necessary is to move the switch-le-
ver I along the curved contact-plate M, but
not so far to the right as before, it being re-
tained in position by thesegment pawl K. The
operation will then be the same as before, ex-
cept that when the lever C has moved forward
sufficiently it will come in contact with a pro-

'5 jection on the lever I, and its further motion
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thereby arrested. In this manner, it will be
seen, the current transmitted to the brake-eir-
cuitand tothetranslating deviceslocated there-
in is not only gradually applied and the brake
mechanismtherebyprotected fromunduestrain
and consequent wear, but the strength of the
current to be transmitted can be accurately
adjusted, and can be varied at will to suit any
emergency. Furthermore, the lenogth of time
required for the current in the brake-circnit
to reach its maximum strength is direectly de-
pendent upon the adjustmment of the dash-pot
or governing device, and this can be so ar-

ranged that the application of the brakes will
not only always be uniform, but produce the

best results in the shortest space of time.

In practicetheregulatingapparatusis placed
in the cab of the motor-car, it the car 1s used
as a motor, within convenient reach of the
driver or person in charge, and the cells of
the secondary battery are likewise carried in
a suitable position on said car, the connections
with the brake devices, 1f more than one car
is used, being made in any desirable manner,
this feature of the circuit arrangements form-
ing no part of my present invention.

It will be readily understood that 1nstead of
connecting the cells of the storage-battery in
series they may be arranged 1n any other suit-
able manner, and the connections with the reg-
ulating apparatus can be so made as not to in-
terfere with the use of the battery for other
purposes—such, for instance, as for electric
lighting.

The means employed for charging the bat-
tery will differ according to the additional
uses to which it is to be put, and according to

bhe kind of railway upon which it is operated.

One method of accomplishing this object in
the caseof electric railways isshown inanother
application for Letters Patent pending here-
with, (Serial No. 188,082,) and another ap-
plication will shortly be filed embracing fea-

tures adapted to be used in this connection in ;

the case of steam and other railways.

It may sometimes be preferred, especially in
the case of electric railways of that class in
which one or more conducting-rails or contact-

surfaces are employed to convey the propel- |

generating-stations, to dispense with the sec-
ondary battery and operate the brake devices
from the current that operates the motors.
When this method is employed, the operation
of the regulating or current-transmitting ap-
paratus remains the same; but a series of re-
sistances is used in place of the secoundary bat-
tery and a few slight changes made in the con-
nections, which will now be deseribed.
Referring to the drawing, let 1234567
S 9 represent a suitable resistance connected at
regular intervals with the contact-points d, as
shown. The wire n inthis case conuneets with
the plate M, as indicated by the dotted lines,
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and the wire »’ conneets with the terminal of 8o

resistance marked 9.

R represents the eleciro-dynamic motor,
which in the organization now being described
would be located on the motor-car. The con-
nection between the motor and the conduct-
ors extending along the line of way is not
shown in the present drawing, but may be
made inany weli-known or desirable manner—
such, for example, as shown in my applica-
tions for Letters Patentnumbered 177,379 and
189,631. The brake-circuit wire »’ is opeuved
at any suitable point and connected by means
of the wires N N’ with the conducting-wires
s §’, leading to the mofor, preferably inthe man-
ner shown, so as to be in a derived cireuit or
in multiple arc with the motor. Now, when
the contact-lever C is in its normal position at
the left and the circuit is closed by moving the

switch-lever I to the right, as before, all the

resistance from 2 to 9 will be included therein.
This will nake the resistance of the circuit so
large in proportion to.the resistance ot the
motor-circuit that only a comparatively weak
current will at first flow through the electro-
magnetic brake devices and through the actu-
ating-solenoid K. As the contact-lever C1s
moved forward under the influence of the
solenoid F it gradually diminishes the resist-
ance of the brake-circuit by throwing out ad-
ditional portions of Lthetotal resistance,thercby
causing a corresponding increase intheamount
of current flowing through the brake-circuit
and in the power developed by the electro-
magnetic brake devices. This operation 1S
automatically continued, unless intentionally
interrupted or stopped by the position of the
hand-lever J, until the contact-lever has
reached the end of its travel and cut out all
the artificial resistance, whereupon the resist-
ance in the brake-circuit will be considerably
lower than that of the motor-cireuif, and the
greater portion of the current will, in conse-
quence, be diverted from the motor - circuit
into the brake-circuit. In this manner the
brakes are not only operated with constantly-
increasing force until they are applied to their
fullest extent, but the low of current to the mo-
tor is automatically diminished in nearly the
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increased. Thus the sweep. of the contact-
arm,which, as before stated, can be adjusted to
ake place in any desired interval of time,

serves the double purpose of cutting off the
supply of current to the motor and applymg_

the brakes to the train without necessarily in-

terfering with the proportion of current re-

ceived by other motors on the line of way.
Having thus descrlbed my mventlon what

‘T elaim 18—

1. The herein- deseubed method of control-
ling the application of an electric currentfrom
a source ot elechlclty to one or more translat

portion of the said current to snch translatmg‘
devices, and in then cavsing the current thus

transmltted or a portion thereof, to gradually

increase the amount of current ﬂowmg tosuch

devices from the said source of electricity un-
til the said current has reached the desired
strength, substantially as set forth.

2. The herein-deseribed method of cdntlol |

ling the apphcatlon of an electriceurrent from
a source of electricity to one or more translat-

‘1ng devices, which consists in first limiting
the amount or strength of current to be trans-

. mitted to said devices during the act of clos-

ing the circuit thereof, and then causing a por-

tion of the current thus made to flow through

the circuit to automatically and gradually in-
crease the amount of current fransmitted un-
til it has reached the required strength, sub

- stantially as set forth.

s
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which congists in first sendinga por ‘tion of the
eurrent to such tr anslating devices by primas-
rily closing the:circuit in which the said trans-

lating devices are located, and then utilizing
the transmitted current,or a portion thereof, to

further control the supplv of current to the
tr anslatmg devices by causing it to operate or
set In motion & smtable curr ent regulating or

tr ansmlbtmg appamtus, substautmllv as set

forth.

4. The herem dese.l ibed method of trans-

~ mitting a current of electricity to one or more
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transiating devices, which consists in prima-

rily closing the (,ucmt from a source of elee-

tricity throuwh a suitable regulating or trans-
mitting apparatus located in ashunb or branch

of the circuit containihg the translating de-
vices, and then causing said apparatus, under -
. the 1nﬂuence of the current thus transmitted,

to automatically and gradually increase the
amount or strengbh of current flowing through

the circuit containing the tlaleatmu devlces |

substantially as described. -
5. Theherein-described method of operating

| electrie brakes for railways, which consists in
first sending but a small portion of the entire
~ available brake-current to the electro-mag-

netic brake devices, and then causing a por-

tion of the transmitted current to automat_m- 1.

3. The herein-described method of tlzmsmlt
ting an electric current from a source of elec-
tricity to one or more translating devices,

-same pmportiqn as that to the brake-circuit is | ally and gradually increase the flow of addi-
‘tional ecurrent to the brake-magnets until they

have reached their maximum strength.
6. Theherein-described method of operating

electric brakes for railways, which consists in
first sending but a small portion of the entire

available brake-current to the electro-mag-
netic brake devices, and in then automatically

‘inereasing the amount of current transmitted,

so that the brake devices will be brought up
to their maximum or desired sllenﬂ*th w1th1n

“a prédetermined interval of time.

7. Theherein-deseribed method of operating

‘electric brakes for railways, which eonsists in
first sending but a smail portion of the entire

available brake.current to the electro-mag-

netic brake devices, and in simultaneously

therewith setting in motlon a suitable current-

transmitting and speed-regulating device to

gradually and automatically apply the re-

‘mainingportion of thecurrenttothe said brake

dewees within a uniform period of time.

8. The herein-deseribed method of operating
electric brakes for railways, which consists in
first determining and limiting the amount of
current to be transmitted to the electro- mag-
netic brake devices at the moment when the

eircuit tosaid devicesisfirst closed,and 1 in then

automatically and uniformly 11]c1e351nw the
flow of .current to the brake devices antil it

“has reached the predetermined or llmlted

strength, substantially as set forth.

-9, Theherem described method OfOpGIELt]HD‘
electric railway-brakes by means of an elec-
trical current from a suitable source of’ elec-
tricity, which counsists in primarily sending a
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portion of the current to the electro-magnetic |

brakedevices for partially energizing thes same,

‘and in then automatically and ﬂ*ladually in-

creasing to any desired extent the amount or

103

Strenﬂ‘th of current transmitted to the said de--

vices by means of mechanism operated by a. .

portion of the transmitted current itself.

10. The herein-described method of operat-
ing railway-brakes by means of an electrical
current from a suitable souree of electricity,
which consists in first passing a portion of
said current to the brake-circuit through a -
suitable current regulating or transmitting.
device, and then causing the current so trans-
mitted, or a portion thereof, to operate the

 said device to increase the working strength
of the current flowing to the brake apparatus,

substantlally as set fmth
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11. The herein-described method of trans-

mitting a current of electricity to one or more

translating devices, which consists in primarily

closing the circuit ﬁom a source of electricity
through a series of resistances in the circuit

125

with said translating devices,and then,through
the instr 11menta11tv of the current thus caused
to traverse the circuit, operating a suitable
device for gradually and uniformly throwing -
out or reducing the resistance of the first-
named circuit. --

- 12. The herein- descrlbed method of trans-

I30
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- mitting .a eurrent of electricity: from a mor-

r_‘”

- mally-closed working-c¢ircuit to a nonml]y-:
open derived w Ol]ﬂn“ cirenit, ‘which consists |
in first closing the I: ISt I uned circuit through |

an artificial ubmtqnee SO as to divert tmly a

- small amount of eurrent into the cireunit, rmﬂ:
- then causing said diverted current, or a por-
. tion the:wl’ to gradually dlnllmbh or elimi-

i nate the resistance from the caid circnit, and

thereh} increase the amount of ‘current flow- 10*

g therem flOII] the Inst mmtloned (lrc,ult

DLIAS D RIES
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