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'No 778'238"

UNITED STATES

Pa,tented December 27 1904.

PATENT OFFICE.

' EDWINR GILL, OF NEW YORK, N. Y., ASSIGNOR TO INVENTION DEVEL-

OPIN G COMPANY, A (JORPORATIO\T OF NDW J ERSEY

ELECT_.F!IO. BRAKE-.

SPECIFIO'ATION formmg pa,rt of Letters P&tent NO Bt .r8 238 da,ted Decembel 2'7 1904,
&pnhcatmn ﬁled Octuber B 1900, SBI‘I&]. No. 32 206 - |

To aill whom tt may concern:

“Beit knownthat I, Epwin R. GiLL, a citizen
of the United States.. residing In the city,
‘county, and State of New York, have invented

52 certaln new and useful Improvement in Elec-

tric Brakes, of which t_1e followinﬁ‘ is a speci-

fication. |
The object of this 1nvent10n 1sthe proma on
of electrically-operated brakes for railway-

10 cars so constructed as to combine the follow-
ing ady antages:

of a lever. - Complete and 1mmed1ate release
of all brakes.

ute as desired without diminution of force.
gradually or suddenly at will.

20 ally applied to both parts of the train.
~ brakes on each car may be Operated as often
as desired independently of the engine.
- the brakes on a train can be at once applled
from any part of the train.

2"5 "My invention can be applied directly to the

“existing brake mechanism. on old cars, either

passenger or freight. Derangement of brakes

on one car does not interfere with the others.
My invention can becombined with the pres-.

30 ent form of hand- brake, keeping the same in
~ order for emergencies by constant use.

- The utmost br aking effect is produced by
combiningalwaysa slow 1 otation of the wheels

“with a shdmcr of their circumferences on the
35 tP&CL'

- flat places. BV the use of my invention this

- rotative slide is automatically insured, how-

ever hard the brakes are initially applled
- My brakes are set at small expense of elec-
40 tric energy, 1t being 1 unnecessary to use more
~ than momentary currents.
MV invention is illustrated in the accompa—
nying dra,wmcfs wherein—
- Figure 11is a plan view of one form of elec-
45 .tric blake as apphed to a four-wheel truck.

FKig. 2 is. a side view of the. sprocket-chain
tr ansmlsswn shown 1n Ko, 1.

4 1S a fmnt VleW of the same, showmo' mode

draulic lock

i Fig. 10 shows in detail the mechanical
Instant : application of &11_.
bral{es on a car or train. by a single movement

The brakes can all be applied
15 with full or partial force as many times a min--

When a train |
separates by accident, brakes are automatlc-.

- The
All

| as shown

Thls distributes wear and prevents

Fig. 315 a sec-
tion of the brake-motor shown in Flo' 1. Figo.

| of attachment of electric w1res Fig. 51s a
section of a modified form of brake-motor suit-
able for use with my invention. Fig. 6 is a

side view, partly in section, of the h vdraulic
lock shown i m FKig. 1.

the electric Va,lve used Wlth the hydraulic
lock.

applied to combined power and hand brakes.

opening device. Kig. 11 is a top view of the
brake-operating smtch with related circults
in diagram. Tig. 12 is a side view of the
same. HKigs, 13 and 14 are side views of the

maximuom and minimum centrifugal switches,

| respectively. Figs. 15, 16, and 17 ave dlE—L-
The brakes canall be applied or released either

Flg. 8 shows a modified form of hy-
Fig. 9 shows this latter lock as

SOL

Fw‘ T 1s atop view of

55
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grams of Op@I’&tlHG'-GII'CHItS and Fig. 18 isa

lings between cars.

The outfit shown in Fig. T combines my

power-brake with the usual mechanism em-
ployed for hand-brakes. The two axles of a

four-wheel truck are shown at 1 and 2. The

braking is accomplished in the well-known
way by pressure upon the wheels 8 of the

shoes 4, carried upon the brake-beams 5 and 6.
i Dimultaneous action upon the four wheels is -
secured by employing a brake-lever 7, acting

through the equalizing-beam 8 and tie-rods 9

wind up the chain 11, thus pulling the lever 7.

My power-brake employs the momentum of -

a car or train through the axles by means of

an electric clutch 12 On the pemphery of

this clutch a sprocket-wheel is fixed, which
drives a chain 13, whereby a counter-sha,ft 14

_SGCthI’lcﬂ view of the automatic electric coup-

75

In applying hand-power to these-_ |
| elements the usual hand-wheel 10 serves to

30

is rotated. Upon this shaft there winds a
chain or cable 15, which, passing to the other

end ot the truck and around appropridte pul-

leys 16, is attached to the lever 7. Thus in

Whlchever direction the axle 1 and counter-
shaft 14 move the tensmn on the cham 15 Wﬂl
set the brake. SR

The arrangement shown Whereby the lever

- T has its end pivoted to the brake-beam acting
upon one axle, 2, while the electric clutch is -

fixed to the other axle, 1, is preferred, be-

| cause 1t 1nsures a o*reater ‘Dressure 011 the

Qo
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wheels attached to the axle 1, due to the lever
arrangement shown. 'This 1s desirable for
reasons hereinafter pointed out.

A variety of electric clutches will be found
useful in connection with my invention. I

have 1llustrated two classes of these devices
in Figs. 3 and 5.

The class of clutch shown 1n Fig. 3 1s that

wherein magnetic action is employed inde-
pendently of friction or other mechanical ac-
tion. Here a central magnetic member 17 is
fixed to the axle 1, being surrounded by a
field-magnet 18, sleeved loosely upon the axle
and having windings 19 around poles 20, which
are directed inwardly toward the fixed mag-
netic member or armature 17.
preferably provided with copper bars 21, ar-
ranged to form the so-called " mouse-mill.”
Where the chain-and-sprocket transmission is
employed, the teeth 22 of the sprocket are
placed between flanges 23, directly upon the
periphery of the loosely-sleeved field-magnet
18. Uponadmitting electric current through
the coils 19 the moving armature 17 will ex-
erta strong rotative action upon the surround-
1ng
stood, and the effect will be to make the field-
magnet share the rotation of the axle 1 until,
through the shaft 14 and chain 15, the brakes
are set. While there are a number of expe-
dients known which may be used in supply-
ing necessary current to the windings 19, I
prefer to simply hang insulated wires 24 and
25 from beneath the car, leaving such a length
as permits said wires to be colled around the
axle 1 when the limited rotation of the mag-
nets 18 occurs, which sets the brakes. This
permits permanent and direct connection of
the feeding-wires 24 25 to the ends of the
coils 19 and does away with all need for col-
lector-rings and brushes.

In Fig. 5 1s illustrated a class of cluteh
wherein .the loosely-sleeved member 18 slides
slightly upon the axle 1 and is placed beside
a magnetic disk 26, fixed to the axle. When
current passes through the windings 19, the
poles 20 adhere to the disk 26, and thus mag-
netic effort and friction unite in putting on
the brakes. 'The springs 27 serve to break
thiscontact when circuit through 19 1s broken,
and the collar 28 limits to removal distance
between 26 and the poles 20. In Figo. 5 is
also shown another mode of transmission of
power from the body 18 to the brakes. Here
the chain 29 1s fastened to one point of the
smooth periphery between the flanges 23. As
shown 1n Fig. 9, this chain winds upon the
pulley 30, thus acting, through the counter-
shaft 31 and chain 32, to put tension upon le-
ver 7. Thus whichever way the axle 1 is turn-

ing counter-shaft 31 turns, but in one direc-
where ratchet-and-

tion. This is necessary
pawl locks are used.

It 1s of course to
transmission means just explained may be em-

This latter 1s

eld-magnet 18 1n a manner well under-

be understood that the.

778,238

ploved in connection with either of the two

classes of electric clutch above deseribed.

In order that when the bralkes are applied
they may be secured until 1t 1s desired to re-
lease them, I emiploy a locking means 1 con-
junction with the construction above de-
seribed.  In the form shown in Kie. | this
lock consists of the hydrauliceylinder 33, with-
1n which moves a piston 34 on the end of the
rod 35, moving with some portion of the
L1181 , for instance, thelever
7. Asshown in Fig. 6, the piston is providec
with a valve 36, w ‘hich permits passage of
hiquid 1n the duectlon of the arrow when the
piston moves outward. This corresponds to
the movement whereby brakes are applied.
The brakes once applied, however, movement
for their release 1s prevented by the piston
and the water or other liquid in the eylinder
33, since the valve 36 prevents passage of wa-
ter against the direction of the arrow. A by-
pass pipe 37 1s employed to let the liquid pass
when 1t 1s desired to release the brakes. In
this pipe there 1s a valve 38, controlled clec-
thI’ﬂ‘LOHBtiC‘lHV The detalls of this wvalve
are shown in Figs. 7 and 8. On the stem of
the valve an ar 111*1.L1,11‘e 39 1s placed, which 1s
adapted to turn between the two poles 40 of
the electromagnet 41. A spiral spring 49
tends to hold the valve closed; but when the
magnet 41 is energized the valve is opened,
as shown 1n Figs. 7 and 8. In Fig. 1 this
electrohydr aulic Jock is shown {Lppllul -
rectly to the brake mechanism by means ol
the rod 35.

In Figs. 8, 9, and 10 I have shown another
form ot lock as applied to combined ]}owu*
and hand bralkes. Here the cylinder 33 1s
shown placed vertically beneath the platform
43. The counter-shaft 31, which operates as
above described to apply the brake, 15 pro-
vided with a ratchet-wheel 44.  The pawl 45,
supported by a slotted link 46, petmita 1S~
sage of the wheel 44 in the direction of the
arrow to set the brake, but opposes return
motion, being supported by the bell-cranlk 47,
to which the piston-rod 48 1s pivoted. T'o the
lower end of this piston-rod 1s fixed the pis-
ton 34, to which 1s attached a cup-packing 49,
codperating with a contained liguid 1 a well-
known manner to permit motion upward, but
not downward. The spring 50 acts to nor-
mally bring the ratchet 45 forward against
the stop 51. When the brake is applied, this
forward movement is permitted as the ratehet
turns in the direction of the arrow; but once
applied the reaction tending to relense the
brakes presses a tooth of the ratchet aoalnst
the end of the pawl 45, this reaction being
resisted by the liquid in the cylinder 33 under
the piston 34. If 1t 1s desired to release the
brake in whole or 1n part, the valve 38 1s
opened long enouﬂd to permit of passage of
hquid around the | yv-pass, thus yielding lto
The

p—_—

the releasing tendency ot the brakes.
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opening of the Velve 38 may be accomphshed

~either electromagnetically, as heretofore de-
~ scribed, or mechanically. For this latter pur-

pose the lever 52 on the valve is controlled
by a vertical push-rod 53, which projects up-
ward through the platfcrm to a push-button
54.  The rod is normally sustained by the

_eprmﬁ' 59, but on being pushed. dcwu with

~ the foot touches the lever 56, which opens

10

- gear 57. It will be seen that the hand-wheel

may be operated in connection with the but-
ton 54 for putting on or releasing the brakes.

The descrlptlou thus far given makes it

clear that in order to apply the brakes cur-

rent is admitted to the magnets 18, (whether

: of the type shown in Fig. 3 or of thet shown

- 20
-|1s epphed to the valve-magnet 19 on the lock

309

in Fig. 5,) and to. release the brakes current

I prefer to employ a co:utrolhnﬂ’ means

Whel eby either of these operations may be
instantly carried out by one hand, and one

embodiment of my device for this purpose is

shown in Figs. 11 and 12. The pivoted lever

58 18 normally held against the stop 59 by the
spring 60. This lever carries a conducting

leet-Sprmcr 61, upon which bears an insulat-

Ing-pin 62, which passes through the handle
63 on the lever 58. The spring 61 tends norx-

mally to press upward under the three con-

-~ tact-plates 64 65 66, and Wheu out of contact,

- 35

as 1n Fig. 11, the spring. is prevented from

rising ebcve the level of these plates by the
| restremmo'—bar 67 of insulating material. Di-

" rectly beneath the leaf-spring 61 are two par-

55

6o

151 term the °
to the °

allel contact-rails 68 and 69, extending along

- under the whole arec of. movement of seld
- 40

spring 61. These rails are so placed that on

pressing the pin 62 the spring 61 is made to

estebhsh electric connection between them.
At 70 is shown asuitable source of current,

- preferebly a battery, divided, say, into three

One end of the battery
70 1 1S connected to a main wire 71, the other
maln wire, 72, being connected to the lever 58

sectlons, as shown.

and spring 61. The successive plates 64, 65,
and 66 are connected, as shown, to successive
points in the betterv, so that as the spring 61
makes contact with one of these plates after
the other a successwely-hwher potentla,l 1S
established on the mains 71 and 72. Since
the brake-motor clutch 18 1s permanently con-

necteéd across these ma,ms, the brakesare thus

applied with three increasing degrees of force.
The lock 33 isreleased by current which may,

if desired, come from the battery 70; but for
oreater cleernees I have shownase perete bat-

The mains 74 and
‘releasing-mains,” as opposed

“applying - mains” 71 and 72. The

tery 73 for thls purpose.

wires 74 and 75 are respectively connected to
the reﬂs 63 69 and the lcek—mecrnet, 19 and

the valve 38 by means of the lever 592. The
usual hand- wheel stands above the counter-
shaft 31, which it operates by means of the

" not.

skilled in this art.
| shown these devices constructed fcr operation

ever the -pin 62 is depressed bV the brake-

to an extent. depeudent upon the length of
time the circuitismaintained. This releesmcr
actlon can be accomplished in all positions: of
the handle 58, and therefore whether the
brake-motor clutch has just been energized or
It 1s clear, however, that the spring 61
cannot touch pletes 64, Ge or 66 at the same
time as rails 68 and 69 and that therefore re-

lease of the lock 83 isalways accompanied by

idleness of the brake-clutch 18. My brake is
thus epplled by merely momentary use of cur-

‘its battery are in series across the mains 74: 65
and (5. It is evident, therefore, that when-

man’s thumb the spring 61 -closes circuit )
through the magnet 19 aud releases the brake

70
75

30

rent, since the application of the brake is

memtemed by the locking mechanism, and
this latter is 1usta,utly effected by opening of
the valve 38. 1 can thereforeaccomplish my
purpose by means of reletlvely small and

cheap betterles and with a minimum of re-
‘newals. |

One of the principal du‘ﬁcultles encoun-

full force they are apt to lock the wheels,

flat places upon the perlpherlee
in  much disagreeable noise, unevenness of
travel, and denfrer to rails and switches
thrcuorh the poundmcr of these flat places.

By the use of my invention I obviate all
danger of locking the wheels

tlme 1 1nsure What I term a “‘rotative

to the accompanying forward movement of

the car and 1s kept at that speed until danger

from locking is past.
even greater reterdmo' e

This action insures
Tect than the locked

_tered in the use of the old forms of brake lies -
1n the fact that when they are applied with

90

‘thus causing the still-moving train to wear
This results

95

At the same
slid-
ng action,” whereby the wheel is brought to
a minimum slow speed less than correSpcuds

100

3

wheel affords, since new surface for creating

friction is ccntmua,lly presented. At the same

‘time the production of flat places is of course
avoided.
ing a governing device whereby the reduc-

1 ecccmpheh this end by provid-

tion in Speed of the axles itself automatically

sets up a partial release of the brakes, which
release 1s interrupted as soon as the axle re-

gains a portion of its rotative speed. My in-
Veutlou covers, broadly, this organization of
parts, hcwever constructed in detell but in

Kigs. 13 and 141 have shown a preferred eI -
_' bcdlmeut of this feature- of my invention.
ThlS embodiment comprises a minimum-speed -
circuit-closer combined with a neutralizing
ma}ﬂmum-speed circuit-closer and circuits re-

quiring to be closed at both points for. releas-
ing the brake. Circuit-closing means whose

a variety of ways which will occur to those
In the drawings I have

110

115
120

-a,ct1ou depends upon the speed of the ecar-
“axles may be constructed for this purpose in

125
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by centrifugal force and designed to cooper-
ate with the electromagnetic valves on the
locks 33. - |

In Fig. 13 1s shown the maximum-speed
circuit-closer on the axle 2 of Fig. 1. The
frame 76, fixed tothe axle, carries the weighted
bell-crank arms 77, one branch of each of
which extends into the peripheral groove 78
on the sliding sleeve 79. The pivoted lever
30 extends into the peripheral groove 81 at
the opposite end of said sleeve 79. The tend-
ency of the arms 77, due to centrifugal action,
1s to press the lever 80 against the spring-con-
tact 82 and close a circuit at 83. This tend-
ency is opposed by the spring 84, made ad-
justable by the set-screw 85. By suitable ad-
justment of the spring 84 the contact 83 is
made and circuit closed at a certain maximum
speed and at all speeds above it.

The minimum-speed circuit-closer is shown
in Kig. 14 and comprises parts similar to those
shown 1n Fig. 13, save that the closing of cir-
cult ab the point 86 i1s made to occur when the
speed of rotation of the axle 1 and frame 76
reach & minimum determined by the adjust-
ment of the spring 87. The collar 88 pre-
vents excesslve movement to the left of the
sleeve 79 when the car stops. The mode of
operation of this governor 1 shall describe af-
ter setting forth the details of electrical con-
nections. These details as employed on a
train of three cars are shown in Figs. 15 and
16. Besides the main wires 71 72 and 74 75
(shown in Figs. 11 and 12) the train provided
with brakesof three different speeds must be
equipped with three main wires 89, 90, and
91, corresponding, respectively, with the con-
tact-plates 64, 65, and 66. These seven main
wires extend the whole length of the trainin
the arrangement shown, and the electric
clutches 18 and valve-magnets 19 are elec-
trically connected theretoin the manner hith-
erto described. It 1s to be understood that
the number of wires used may be varied ac-
cording to the judgment of those skilled in the
art without departing from my invention.

At one end of Fig. 15 1 have shown a sec-
ondary battery 70 in series with lamps 92 or
other resistance across the trolley-circuit of
an electriccar. Any kind of battery, primary
or secondary, may be employed, however,
without departing from my invention.

I prefer to supply each car with 1ts own
battery, since the braking energy is then kept
always proportional to the size of the train
being hauled.

It 1s clear from Figs. 15 and 16, taken in
connection with the above description of Kigs.
11 and 12, that by manipulation of any switch
58 on any car the whole train can be braked;
also, that by use of any switch-pin 62 on any
car all the brakes on the train can at once be
released. By distributing auxiliary switches

93 94 at desired points through the train the .

778,238

brakes can at onece he applied or released
from any point In case of emergencies.

In Fig. 16 are shown the connections for
operation of the governing cireult-closers 83
and 86. These points of circult control are
placed 1n series with each other and with the
magnet 19 on each brake-lock 1 a hranch c¢ir-
cult supplied by the battery 73 on ecach car.
The spring 87 is so adjusted that the mini-
mum-speed circult-closer is operated when its
axle reaches a predetermined critical veloe-
1ty—as, for mstance, that corresponding to a
five-mile-an-hour speed of the train. The
spring 84 is adjusted to operate the maximums-
speed circuit-closer at an axle velocity suit-
ably greater than the critical speed of axle
No. 1—say asix-mile speed. The braking en-
eroy should be so distributed that the axle 1
15 always slowed down more rapidly than the
axle 2, and this difference should exceed 1n
amount the difference between the eritical
speeds of the two circuit-closers.  The reason
for this will appear hereinafter. Supposing
now that a swiftly -moving tram is to be
stopped as quickly as possible and without
locking the wheels, the circuit being closed
at any point upon the mains 71 72 the clee-
tric clutches 18 become active, and the brakes
are at once applied with great force and au-
tomatically locked. The circult can then be

opened and the batteries 70 relieved from.

work. . Both axles 1 and 2 on each truck arc
retarded: but as soon as No. 1 reachesits eriti-
cal speed, corresponding to five miles an hour,
as above assumed, the gap 1s closed at 86;
but by this time the axle 2 must not have
been retarded to its eritical speed, as assumed,
(six miles an hour;) otherwise the gap 83
would open and no current would pass on clo-
sure at 86. This is the reason that the axle
2 should undergo a less braking action than
axle 1 and be retarded more slowly. Thus
adjusted, then, closure at the gap 86 eneruizes
the magnet 19 on the same truck and there 1s
a partial release of the brake. This partial
release at once causes the still onrushing train
to speed up the axle 1, and thus the gap 80 1s
reopencd, causing the releasing movement to
cease. By this alternate action the axles are
brought to a low actual rate of revolution, but
arenever allowed tolock. Assoon as the tram
reaches an actual speed corresponding to the
critical speed of the axle 2 (six miles an hour)
the gap 83 is opened and subsequent closure at
86 hecomes inoperative to further release the
brakes. The speed chosen should be such
that at that speed the cluteches 18 will not be
strong enough to lock the wheels. My gov-
erning system therefore miplies & mininmums-
speed circuit-closer which may become active
for partial release of the brakes, said device
being operated by and depending on the speed
of an axle subject to 2 maximum retardation
in combination with a neutralizing device op-

70
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- erated bV a more-smftlv—movmﬁ axle and be-

- coming active to open the circuit on the train

_'reachmo‘ a certain reduced speed. This sec-
‘ond member of my governor is preferably a
It is not es-

maximum-speed circuit-closer.
sential that the axle which operates this neu-

' -trahzmcr device should be subject to any brak-

10

ing actlon but it may run always at a speed
correspondmw to that of the train.

It will be observed that by proper propor-
tions in the hydraulic lock the partial release
‘occurring on each contact a
- small as always to leave a su

to sérve at the speed which operates the neu-

at 36 may be so

tralizing device. By this means the brakes
will not be entirely released below said speed.

" On the other hand, the clutch 18 s always un-

20

‘der command, so that the braking energy can,

1f "desired. be increased at any tlme
In the matter of preventing the locking of

- the wheels the two forms of olutch Shown in

| behawors

Figs. 8 and 5. respectively, present different

tromagnetic clutch shown in Fig. 3 can be so
adjusted as to power that whatever the speed

- of the train the brakeswill not lock the wheels.

Moreover, since this form of clutch creates a

~ pressure Wthh diminishes with the axle speed

- 30

an 1nitial very high pressure is gradually re-
duced as the train slows down, so that at no
speed does.Jocking of the Whee]s occur. It is

* thus clear that this form of clutch may be

35
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| othel axles.

‘employed without any brake-locking device

whatever, it being only necessary for the cur-

rent to be mamtamed in the coils 19 during

the whole process of braking. In order to

‘avoid this wasteful use of current however,

the locking device should in practlce be em-
ployed even with the form of clutch shown in
Fig. 8. 1In this connection it will be seen that

| there is a distinct utlhty even mdependently
- of the operation of m

so regulating the leveraﬂ'e apphed to the va-

rious axles ohat the axle carrying the worlk-
1ng clutch shall be Sub]ected to a somewhat

greater braking effect than is applied to the
This is to provide for natural
unavoidable differences in wheel resistance,

sufliciently slowed down to pr event such lock-
ing by decrease of pressure.

- Tlll ning now to the behavior of the dr-‘ak-'
55
long as current is mamta,med through its coils

clutch. shown 1n Fig: 5.1t will be seen that as

19 h ictlon on the disk 1s added to pure elec-

| tromawnetlc effect.

- 60

(/onsequently the power
1S O“reatly increased with a given current and

does not greatly vary with the speed. In
~ other words, even though this bmke were ad-

justed not to lock the Wheels when running at

maximum velocity as the train slowed down

the power would not be automatically reduced

80 as not to lock a slower-moving wheel.
auxiliary locking device is ther efm ¢ more es-.

Ticient pressure |
for insuring this required condition.

Tt ; 1s evident that the purely elec-

my governing devices in |

‘cult through the magnetic clutches 18.
Fig. 18 1 have shown. one form of device ap-
propriate to thisend. Thesockets and plugs
“employed between cars, whatever their con-

two wires.

sential with the frictional clutch shown in

Fig. 5; but the fact that this frictional clutch
mamtams high power even at low velocity

1mphes the advnablhtv of employing means
to insure opening of its energizing -circuit

whenever the governors produce partml re-
lease.

Of course if the brakeman is careful
to let the handle 58 return to open circuit as

soon as the brake is set this precaution is un-
-necessary; but this care cannot always be re-

InFig. 17T haveshown one means
Here
the circuit ot the fr 10131011&1 cluteh 18 includes
two breaks 95 and 96 in multiple are, the

lied u pon.

former normally closed when the train runs

The |

.
s .\.‘.
4
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at high speed, the latter normally closed when -

the train runs below the critical speed .of the
It is evident -that

neutrallzmg gOovVernor.

since the critical speed which closes gap 86

and opens break 95 is less than that which:
“closes break 96 and opens the gap 83 one or

both breaks 95 96 is always closed when the
axles carrying the two governors are running
at the same speed Wthh 1s the case when the
train 1s running free.

will result in an open circuit at both 95 and
96 and will therefore prevent action of the
clutch 18 during release at the brake-lock 38.

At all velocities below the critical speed of
the neutra,hzmg -governor there will be closed
circult at.96, and therefore the brakes will be
“under the command of the brakeman.
“to be understood that although this device is

more desirable where the trlctlonal clutch 18

18 used, it isadapted to be used with any type
of electric brake device.

It 1s

go

Assoon as the brakes -
-are set, however, it is evident that every clo-
sure of the break 86 which occurs above
_eritical speed of the neutr alizing - governor

95 .

100

105

It is désirable that where a tra,m prowded_ |

tions. I accomplish this by so constructing
the joining devices for the main circuit-wires

| between cars that when they are pulled apart
whereby if the brake efforts were equal some

‘axle not carrying a working clutch might be
locked while yet the worhmﬂ‘ axle 1 had not

appropriate wires are joined for closing cir-

struction, must provide for the separate join-
1Ing of correspondmcr wires throughout. In
the form of device illustrated in Fw' 15 the

wires T1, 72, 89, 90, and 91 are needed for

the O'radua,l ap phcatlon of brakes. Asshown,

“with my brakes accidentally breaks apart be-
;.tween any two cars the brakesshall be imme-

“diately and automatically applied on both sec- -
LIO

In
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120

the switches 93 by joining wires 72 and 91

apply the full force of the battery 70 tomag- -
netic clutch 18. In Fig. 18 I have there-
fore shown only so much of the necessary

plug-and-socket arrangementasincludes these
The 1ns_ulat1n0‘-b0dles 97 -and 98

125
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carry, respectively, the plug and socket 99
100 and the opposed socket and plug 101
102. The plugsare free to reciprocate within
their bearings, and behind each is a metal
plate or cup 103 104, respectively connected
to the wire 72 on one car and to wire 91 on
the other car. Resting between the enlarged
rear end of each plug is a spring 105, where-
by said plugs are normally kept pressed for-
ward and are always in-electric connection
with their respective wires 72 and 91. In
front of the enlargements on the plugs are
two metal rings or shoulders 106 107, respec-
tively connected by branch circuits 108 109
to the wires 91 and 72. When the bodies 97
and 98 are separated, as with uncoupled cars,
the contact between the rings 106 and 107 with
the plugs 99 and 102 respectively tends to
close the branches 108 109 from 91 to 72, and
thus puton thebrakes. In normal action this

isprevented at each plug and socket by open-

ing the branch circuits at 110 and 111; but
when cars are coupled these breaks are closed
at contiguous couplings. On bringing the
bodies 97 and 98 together the plugs enter

their opposing sockets and are forced back,
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thus breaking the branch circuits 108 109 at
the rings 106 107. Thesprings and ears 112
113 hold the plugs and sockets together 1n a
well-known manner. Thus by a single opera-
tion the branch circuits 108 109 are opened,
and each wire 91 and 72 on the two cars 1s
brought into conneection with its fellow. The
breaks at 110 and 111 being then closed, it 1s
clear that if any joint pulls apart the ener-
olzing-circuit of the clutch 18 1s made by con-
tact at the rings 106 and 107 1in both sections
of the train and the brakes thus set.

A variety of changes might be made in the
constructions herein shown and described
without departing from the spirit of my in-
vention., and 1do not wish to be understood as
limiting myself to the details herein shown
and described save in so far as these are spe-
cifically called for in my separate clauns.

What I claim is-—

1. In combination with the usual brake-
gear underneath a car for applying brakes to
a plurality of axles, an electromagnetic clutch
having one member fixed to a car-axle and the
other member loosely sleeved thereon, said
membersalways operating without actual con-
tact, a mechanical connection between said
loose member and said brake-gear including
means for insuring a greater braking effect
at the axle bearing said cluteh than at any
other axle affected by the same brake-gear,
and means for closing an electric circuit for
energizing said cluteh at will.

2. Incombination with the usual brake-gear
underneath a car, an operating counter-shaft,
a hand-wheel for turning said counter-shaft,

‘a brake-chain connected to said brake-gear

and aclapted to be wound on said counter-shaft,

778,238

an electromagnetic cluteh on a car-axle and a 65

chain attached to the loose member of said
cluteh and to said counter-shaft, said chain be-
g wound upon said counter-shaft in the op-
posite direction to the aforesaid hrake-chain.

3. In an electric brake an clectromagenectic
clutch on a car-axle, means wherchy said
clutch operates the braking-gear, an cnerpiz-
ing-circuit for said cluteh, a circuit-controller
1n said eircuit and means tendine to throw said
circuit-controller to open-circuit position

~when the same is released by the operator.

4. In an clectric brake apparatus, electrie
means for applying the brakes, a lock for the
brakes, electric means for releasine said loek,
a manipulating-lever, a leaf-spring attached
to said lever and projecting heyond it, a series
of contacts opposite one side of the end of

sald spring, a pair of contacts extending along

the path of movement of said spring on thoe
opposite side thereot, circuits for said brake-
applying means including said first-named se-
riecs of contacts, circuits for said releasing
means Including sald pair of extended -con-
tacts and means whereby said spring is made
to touch the contacts on either side at will.

5. Ina braking apparatus, electromagenetic
means for applying the brake, a hand-wheel
for applying the brake, a pawl-and-ratchet
lock forthe brake, a hvdraulic device for con-
trolling said pawl-and-ratchet lock, a valve
for releasing said lock, electromagnctic means
for operating said valve and a mechanical
means for operating said valve.

6. In a braking apparatus for cars a work-
ing axle, means actuated therehy for apply-
ine the brales, means for releasinge the hrales,
means operated by said workinge axle for ac-
tuating said releasing means when the speed
of said axle reaches a prearranged minimum
and means operated by another axle for neu-
tralizing said releasing action when said sec-
ond axle is slowed down below a predeter-
mined critical speed.

7. In a braking apparatus for cars, a work-
Ing axie, an electromagnetic means operated
thereby for applying the bralkes, an electro-

‘magnetic means for releasing said brakes, a

device operated by sald working axle for ¢los-
ing circult through said releasing means when
the speed of said axle rcaches a prearranged
minimum, and a device operated hy another
axle for opening a eap in series with the afore-
said eircuit-closer and in said releasing-cireuit
when said second axle is-slowed down below
a predetermined critical speed.

8. In an electric brake for cars and 1n com-
bination with an electromagnetic releasing
means, two controllable circuit-breaks i se-
ries in the circuit operating said relecasing
means, a centrifugal governor upon onc axle
adapted to close one of said hreaks when said
axle 1s slowed down below 1ts eritical speed,
a centrifugal governor upon a second axla
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'adapted to open the other break when slowed

down to a somewhat higher critical speed, and

means whereby the brakmw force acts more

strongly on the former of sald two axles than_ |

on the latter.

9. Inan electric brake for cars, electromaw- :

netic means for applying the brake, lockmw

1C

means for the brake. electromawnetlc means
tor releasing said locking means, a circuit for
operating said applying means, a circuit for
operating said releasing means, two control-

lable circuit-breaks in series in the latter 01r- |
“cult and two controllable circuit- breaks 1n
multiple in the brake- -applying eircuit, incom- |

bination  with means’ operated by a car- -axle

for simultaneously opening one of said brealks
in the applying-circuit and closing one of the
breaks in said releasing-circuit at and belowa |

- critical speed of said a,xle., and means oper-

20

ated by a second axle for simultaneously clos-

ing the second break in the &pprIHO‘—CII’Oult

o "iﬂd opening the second break in said releas-

- 30
~each brake-applying means and one terminal

35

ing-circuitat and below a critical speed of said

second axle higher than the crltlca,l speed of
the first axle. |

10. In a braking system for trams, a bat-
tery on each car of the train, electromagnetic

bralke- -applying means on each car, a main con-
ductor extendingalong said train, connections
between said conductor and one terminal of

of each battery, a second main conductor ex-

tendmo‘ along said train and connected to the

second terminal of each brake-applying means
a third main conductor extending alono' said

- train and connected to the second termmal of

44:::-

each battery and means for opening and clos-

ing electric connection between Sald second
and third wire at will.

11. In a braking system for trains, means

- for applying the brake on each car, a lockmfr

‘means for said brakes, electromao’netm re- |
leasing means for said locks, a batterv on each |
car for each releasmcr means and means for

. ‘ ' | L

applying the current of all said batteries to all
of said releasing means simultaneously.

12. In a brakmﬁ system for trains, an elec-
tromagnetic brake on each car, a battery on

each car, conductors ettendmo along said

train adapted when connected to throw the

current of said batteries onto said braking

“means, couplings introduced into said conduc-

tors between cars and means whereby when
said couplings are separated said conductors
become connected electrically for applying the

brakes on both sides of said separ ated coup- .
Jing.

13 A 11qu1d or ﬂu1d lock for a- raﬂway-

‘brake comprising a cylinder and piston, a

check-valve controllme' the flow of liquid from

one side of the piston to the other, a release-

valve controlling the flow of llquld past the

45
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check - valve and manually - operating means

tor controlling said last-named valve.
14. In an electrlc braking apparatus, the
comblnatlon with the brakes and operating de-

vices therefor, of a fluid-lock, an . operating-

magnet therefor and a manual dewce also con-

trolllncr the said lock.

15, In an electric braking aglparatus the

comblnatlon with the brakes and operating de-
vices therefor, of a fluid-lock comprising a

cylinder and plston and both electrical and

manual devices for controlling the flow of

liquid between the 0ppos1te ends of said cyl-
inder.

70
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16. In a fluid- 1001{11:10’ dewce for an electric

EDWIN R GILL
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brake, the combmatlon with a piston and cyl-
Inder of a by-pass tube connecting the oppo-
-site ends of the cylinder, an automatic check-
valve, a controlled valve, an operating-mag--
net therefor and a manual OpBI'&tlIlU' dev1ce
| actmo* upon the same valve. | |
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