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Be it known that I, Joun S. Lockwoop, a

citizen of the United Sta,tes of America, re-
siding 1n Kansas City, in the county of Jack-
son and State of Missouri, have invented a new |

and useful Improvement in Methods of Con-
trolling Electric Railroad-Brakes, of which
the iollowmo* 1S a specification, reference be-

ing had therem to the eeeompenvmcr draw—_
1ngs, forming a part thereof.

My invention relates to 1mprovements 111'

electric railroad-brakes.

It relates particularly to a new method of
controlling the braking action of an electro-

ma,ﬁ'nemcelly—control]ed brake-shoe.

method of controlling the braking action of a

brake-shoe which will permit G'reat pressure

to be anphed to the brake—shoe during the
braking action without causing the shoe to be-

come locked with the device upon which the

shoe 1s exerting the braking pressure.
With the use of my 1mpr0ved method lock-

' incf' of the brake-shoe with the wheel of the

vehicle is prevented, and shppmcr of the wheel
upon the track, thus causing flattening of the
wheel, 1s prevented

' My improved method consists in rapldly
and successively increasing and decreasing
the strength of the electromeanetlc field the
attraetwe force of which controls the applica-
tion of the brake-shoe. By this method, al-
though the magnetic pressure may be very

crreat the shoe does not lock with the wheel,

owing to the short duration of time that the
maﬁ'netlc field continuously exerts exeesswe
pressure upon the shoe.

My improved method provides, further the

establishing of an electromagnetic field of q

strength suﬂi01ent for the brakmw purpose,
but not excessive enough to cause lockmcr of
the wheel with the bral te-shoe, and ma,kmo*
additions at intervals to the strength of the
magnetic field, the field remaining between

the said mterva,ls at subetantmlly the original

strength.

| MV 1mpr0ved method promdes,further the
gradual increase of the strength of the mag-
netic field controlling the bra,ke-shoe to a pre-

The object of my invention is to provide a

determined degree and then mekmcr additions
at intervals to the strength of the eld which
between the intervals remains at substan-
tially its predetermined strength.

Intheaccompanying drawing gs L haveshown
means by which my 1mpr0ved method may
be prectlced

Figure 1 is a diagrammatic representation
of circuits and apparatuses by which the cur-
rent employed to energize the helix control-

ling the braking action of the brake-shoe may

be gradually increased from zero to a prede-
termined degree sufficient for braking pur-
poses, but not excessive enough to cause lock-
ing of the brake-shoe, and after the predeter-
mined degree of strength has been attained a
portion of the current is broken into a series
of impulses, the constant current between the
impulses remaining at the predetermined
strength. Kig. 2 is a vertical sectional view
of the dash-pot used to retard the movement
of the armature empl'oyed to break the cir-
cuit and produce the series of successive 1m-
pulses.

Similar cheracters of reference mdlcate

similar parts.
1 indicates the trolley- -wire, connected with

the generator 2 by a ere 3 the generator

bemcr connected by a wire 4 with the ground.

mdlcetes the trolley-pole, adepted to be

eonneeted by means of the wheel 6, rotatably

mounted. thel eon, with the trolley-wwe 1.

7 indicates a wire connecting. the trolley-
pole b with the pivoted contact- lever 8, adapt-

' ed when roteted to make electrical centa,ct

with a series of contacts 9, 10, 11, 12, 18, 14,
and 15, which form part of ar heostet O COn-

‘troller for graduating the strength of the cur-

rent; supplled to the enero'lzmo—hehx control-

ling the brake-shoe.

16 mdlca,tes the neutral contact of the rheo-

stat. ‘

Kach of the contacts 12, 18, 14, and 15 com-
p1 1ses two parts insulated each from the other,
the insulation being indicated by 17.. -

18, 19, 20, and 91 indicate, respectively,
perts of the contacts 12, 18, 14, and 15. These
parts are connected, respectiv ely, in series by

the re51stance coils 22 23 and% respectwely
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The oppOSIte parts of the contacts 12 13, 14,

and 15 are connected In series, respec:twely
by the wires 25, 26, and 27.

28 Indicates a wire connecting contact 11
with the adjacent side of contact 19. |

29 and 30 indicate, respectively, resistance-
colls inserted between contacts 9 and 10 and
10 and 11.

31 indicates the car-wheel to which is adapt-
ed to be applied with a braking pressure the
brake - shoe 32, which 1is mawnemzed by the
helix 33, one end of which 1s connected by a
wire 34 with the ground, the other end be-
ing connected by a wire 35 with a resistance-
coil 36, which is connected by a wire 37 with
the contact 11.

38 indicates an armature mounted upon a
pivoted lever 39, adapted to have electrical
contact with a spring 40, which is connected
by a wire 41 with. the contact part 21. The
armature 38 1s located in the field of a helix
42. one end of which 1s connected with the
wire 35, and the other end is connected by a

~wire 43 with the lever 39, which is of con-

ductive material and forms part of the loop
around the resistance-coil 36. A retracting-
spring 44 is connected .to the lever 39 and
serves to cause the said lever to make con-
tact with the conducting -spring 40. Upon
the opposite side from the spring 44 a piston-
rod 45 ig connected to the lever 39, the other
end of the rod being connected to the piston 46,
reciprocatively mounted in a cylinder 47, one
end of which 1s open and the other provided
with a hole 48, adapted to be closed by a valve
49, hinged so as to swing inwardly in the cyl-
inder. Above the valve 49 in the side of the
cylinder is provided an opening in which is
secured a pipe 50, having mounted therein a
valve 51 for reo'ulatmﬂ* the passage 1n the said
pipe. |

In operating my Invention when it is not

desired to apply the brakes the contact-lever

8 normally rests upon the contact 16. When
1t 1s desired to apply the brake, the lever 8 is
moved successively from one contact to the
other until the proper volume of current is
being supplied for the braking purposes.
The resistance 36 is sufficient to reduce the
volume of the current passing therethrough
when the lever is on contact1l to an amount
sufficient to properly magnetize the shoe 32
by means of the helix 33. The current per-

mitted to pass by the resistance 36 through
the helix 33 1s not excessive enough, h()WE’;VGI

to lock the shoe 32 with the wheel 31, and
slippage of the wheel on the track is thus
prevented. When the lever 8 is turned so as
to cover contacts 12 and 18, the current from
the generator 2 will pass by means of wires
3 and 1, trolley 5, wire 7, lever 8 to contacts
12 and 18, a portion of the current passing

by means of wire 28 to contact 11, wire 37,

through resistance 36

to wire 35, thence
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through the helix 33 and wire 34 to oround,
the circuit being completed thmuﬂh the
oground and wire e 4 to the generator 9. The
portion of the current passing through the
circuit just described is the predebelmmed
amount suflicient to actuate the brake-shoe 32
without causing locking therewith of the
wheel 31. While the lever 1s on contacts 12
and 18 a portion of the current passes by
means of contact 18, resistances 22, 23, and
24, contact 21, wire 41, spring 40, lever 39,
wire 43, and heln 49, h*om whlch 1t passes
by wire 35 through helix 33, wire 34 to eround.
A loop or shunt is thus formed around the

-resistance 36, which conveysa portion of the

current through the helix 42. The helix 42
being thus energized attracts the armature
38 and swings the lever 39 out of contact
with the spring 40, thus breaking the switch
or shunt circuit. After the said circuit is
broken the helix 42 being deénergized ceases
to attract the magnet 38, and the spring 44
agaln retracts the lever 39 into contact w1bh

the spring 40, thus redstablishing the circuit.

A portion of the current passes through the
loop 1In which 1s located the helix 42 and is
thus broken into a series of impulses which are
added to or superposed upon the current pass-
ing through the resistance 36. The current
passing thloum h the helix 33 during the time
that the lever 39 is separated from the SPring
30 remains at the predetermined degree neces-
sary for the braking action withoutlocking the
brake-shoe with the wheel. During the time
that the 1mpulses passing through the shunt
or loop are superposed upon the regular con-
tinuous current an intense magnetization of
the brake-shoe 32 is produced; but owing to
the breaking of the shunt-circuit at frequent
intervals the shoe is not caused to lock with the
wheel. In order that the impulses passinge
through the shunt may be long enough for ef-
fective work, movenient away froim the spring
40 of the lever 39 is retarded by the dash-pot
mechanism, the operation of which I will now
describe. Asthelever 39 movesaway from the
spring 40 the piston 46 will be forced inwardly
in the cylinder 47, thus closing the opening 48
by means of the valve 49 and preventing escape

£ the air within the cylinder, excepting
through the pipe 50, past the valve5t. Theair
in the cylinder thus becomes compressed and
prevents rapid inward movement of the piston
46. By regulating the valve 51 the orifice in
the pipe 50 may be so regulated as to permit
the desired speed of movement of the piston
46 of the lever 39. When the spring 44 re-
tracts the lever 39, the valve 49 opens, per-
mitting the free outward movement of the
piston 46. By swinging the lever 8 upon the

different contacts 12, 13, 14,and 15 the strength
of the current passing through the helix 42
and caused to be broken may be varied to the
braking effect required.

When the lever has
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been moved to the contact 15, covering also |
the contact 21, all of the current passing from

the lever 8 except that passing by means of
wires 27 26 25 28 37 and resistance 36 will be
broken into a series of impulses which, with
the current passing through the resistance 36,
will constitute the full force of the current
which ean be applied.

In the drawings I have represented the
brake-shoe as fOI‘II]lIlC" the pole-piece of the
magnet of which the hehx 33 18 a part. The
energizing of the magnet by the passage of
the current through the helix 33 causes the
shoe 32 to be ettract_ed to and rub against the
magnetizable wheel 31. The entcmetlcell
end successively rapid increasing and decreee-—
ing the strength of the elcctromecrnetlc field
controlling the brake-shoe prevents the shoe
locking with the wheel. Slippage of the wheel
on the track by reason of the wheel locking
with the brake-shoe being prevented, the flat-

tening of the wheel dne to snch cause 18 tnere-_
by prevented

Having thus deseribed my 1nvent10n Whet

I clelm, a,nd desire to secure by Tetters Pet—-*

ent, 15— |
1 In electric railroad- brakes, the methcd

of controlling the bralke-shoe. CODSIStlI’lG" in

creating an electrcmeo*netlc neld between a,
ma'ﬁ'netizeble bra,ke—shce and a magnetizable
rcteteble whee] disposed adjacent each other
and edepted to be brought together, and rap-

1dly 1 mcreesm'cr and dec1 easing the strength of

1eld.

sald

9. In electric railroad- brekes, the ncethod'

of controlling the brake-shoe consisting in

creating an electrcmagnetic field between a |

magnetizable brake-shoe and a magnetizable
rotatable wheel dlSpcsed acjacent to and adapt-
ed to be brought in contact with each other, and

‘making additions at intervals to the strencrth_
“eld the field during the intervals re-

maining at substantially the original strength.

3. In electric railroad- brekes the nnethcd
of controlling the brake-shoe ccn51st1n0' n
creating an electrcrnfwnetlcﬁeld between a
Ina,crnetiza,ble brake-shoe and a magnetizable

~ rotatable wheel disposed adjacent to and adapt-
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ed to be brought in contact with each other,

gradually increasing the strength of the held'

to a certain degree. end meklncr thereafter at
intervals eddltlcns to the stren O"th of the field,
the field remaining during the Intervels at snb-

‘stantially the orlo'lnel strength.

4. In electric reilrced—brekes, the method
of controlling the brake-shoe consisting in
rapidly energizing and deénergizing a helix
in the magnetic field of which is located one
of two magnetizable devices, one of which is

rotatable and the other d1spcsed adjacent
thereto and adapted to be brcucrht into con-

tact with said rotatable device.

5. In electric railroad-brakes, the method

of controlling a brake-shoe consisting in rap-
idly energizing and dE‘GHBFG‘IZH]G' a hehx in
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rent, shunting a porti

i

the magnetic field of which the magnetizable
brelac-shce 18 located, the said shoe being dis-
posed adjacent to and adapted to be br cnoht
1n contact with a magnetizable wheel.

6. In electric reilrced-brekes., the method

of controlling a brake-shoe consisting in gen-
erating in an electric circuit a current for en-
ergizing a helix located in said circuit and in
the 1e1d of which is located a magnetizable
breke—shoe and superposing on seld cnrrent
a serles of separate electric impulses. '

7. In electric railroad-brakes, the Inethcd

oenerating in an electric circuit a current for
energizing a helix located in said circuit and
1n the field of which is located a magnetizable
brake-shoe, gradually increasing the strength

2

75

'cf controlling the brake-shoe consisting in

30

of said electrlc current to a certain deglee -

and superposing on said current a series of

additional impulses, the current between im-
pulses remaining at substantially the said cer-

tain degree.

3. In electric railroad-brakes, the n:lethcd
of controlling the brake-shoe consisting in
oenerating in an electric circult a current for
energizing a helix located in said circuit and
in the field of which is located a magnetizable
brake-shoe, interposing in the circuit a resist-
ance to the passage therethrough of the cur-
on ot the current into a
branch circuit leading around said resistance,
and varying the amount of- current passmo*
through the shunted portion.
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9. In electric railroad-brakes, the method:

of controlling the brake-shoe consisting in
generating in an electric circuit a current for
energizing a helix located in said circuit and
in the field of which is located a magnetizable
brake-shoe, interposing on the circuit a resist-
ance to the passage therethrough of the cur-
rent, shunting a portion of the current
through a branch circuit leading around the
sald resistance, and separating the shunted

- portion of the current into aseries of impulses.
10. In electric railroad-brakes, the method

of controlling the brake-shoe consisting in
generating in an electric circuit a current, di-
V1d1n0* the current, separating one portion of
the d1V1ded current Into a series of separate
impulses, and then passing both divisions of
the current through a helix located in the cir-

cult and in the magnetic field of which is'lo-

cated a maﬁ'netlza,ble brake-shoe. ,

11. In electr1c railroad-brakes, the rnethcd
of ccntrcllincr a brake-shoe c0n81Stin0' In gen-
erating in an electric circuit a current, O’red-
nally inereasing the current to a certeln de-
gree of strength, dividing the current into
two portions, separating one portion into a
serles of separate impulses, and then passing
both portions through a helix in the magnetic
] Eld of which i 1S lccetcd a magnetizable brake—
shoe.

12. In electrie railroad- brekes, the method
of controlling a brake-shoe consisting in gen-
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erating in an electric circult a current, divid-
ing sald current into two portions. one por-
tion of which i1s retained at substantially a
uniform strength, varying the strength of the
other portion, and passing the two portions
through a helix 1in the magnetic field of which
1s located a magnetizable brake-shoe.

Fa

Intestimony whereof I havesigned my name
to this specification 1n presence of two sub-
scribing witnesses.

JOHN 5. LOCKWOOD.

Witnesses:

WARREN D. HousE,
Hexry F. RoseE.
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