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To «ll wlony it iy conceriy
Be it known that I, Lavrexce A Haw-

Kixs, a citizen of the United States, residing

Sijeéiﬁcation of Letters Patent.
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at Schenectady, county of dehenectady, dtate i

of New York, have invented certain new and
useful Improvements in Brake-Control Sys-
tems, of wnich the following is a specilication.

My invention relates to air-brakes for elec-
trically-propelled vehicles operaced in trains
on the multiple-unit system. _

The object of my invention is to provide a
novel control system. for the brakes, which
enables the brakes on all the train to be op-
erated simultaneously from a given point
with e-adual application and release, which
sives an automatic application of the brakes

on all the train, if the train breaks apart at |

any point, whici does away with the neces-
sity for train-pipes and pipe-couplings be-
tween the cars, wihich eliminates the ordimary
motorman’s valve and much of the car-pip-
ing, which makes tie air-compressors on the

several cars wuolly independent, so that no
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10 and which is.readily apphed
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synchronizing apparatus 13 required for the
several governors, which enables the motor-
man to control hoth power and brakes by a
single handle, which instures the. automatic
cuttine off of power and application of the
prakes upon an accident to the motorman,
| to single cars
with standard straight air-brake equipment,
so as to adapt them for operation in a train.

In accomplishing the above results 1 pro-
vide a valve on each car arranged to move
automatically into position to connect brake-
cylinder to reservoir, s0 as to apply the
brakes, and electrically-controlled devices
for moving the valve to lap or release posi-
tion. Since the control is electrical, the ne-

.o cessity for train-pipes and pipe-couplings be-
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tween the cars is done away with, and 1n-
stead two extra train-wires.are employed 1n
the train-control leads, so as to enable the
brakes on all the cars to be controlled simul-
taneously from a single point.  The electrical
controlling means for the valve 18 so ar-
ranced that the motorman can move the au-
tomatic valve at will to any one of its three
positions and hold it there,

application orrelease of the brakes may be ob-
fained.  Since there 18 1o pipe connestion

Letween the several reservoirs, no synchro-
nizire devices or connections of any kind are

required between the several governors.
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' the operation of the train.

Patented Feb, 12, 1907.

Sinee the automatic valve is arranged to

move automatically ito position to connect

the brake-cylinder to reservolr, 1ts electrical
control means are deénergized. A break-
ing apart of the train at any point, which

deénereizes the electric controlling devices

for the atutomatic valve, will produce a move-
ment of the vaive to braking position and au-
tomatically apply the breaks on all the tram.
Since the control is wholly electrical, the usual
motorman’s valve may be eliminated, and
the control of the brakes obtained by two or
three exira contacts on the usual master-con-
trolier. | | |

DY, NEW YORK, ASSIGNOR TO GEN-
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Tt is frequently desirable that the power

should be cus off and the brakes applied in
case of un aecident to thie motorman in the
operation of the train, and to accomplish
this end devices have been proposed hereto-
fore for application to the motor-controller
or to-the motorman’s valve, or both, which
return the controller to off position or move
the motorman’s valve to braking position
when the handle of either is released by the

 motorman. The objection that has been
| found heretofore to this arrangement 1s the
strain which is placed on the muscles of the
' motorman’s hand, since in operation he must
“maintain a erip on the handle of the control-

ler or.valve, as the case may be, throughout
With the maaster-
controller arranged in accordance with my
invention to control both power and brakes,
this objection no longer arises, since only one
hand is required at a time for operation, and
the motorman may change hands and rest as
often as he desires. o

My invention then consists in the combi-
nation, with o train of cars each equipped.
with an air-brake system, of a valve for each
car arrane=d to move autpmatically mto po-
stion to establish braking connections and

electrically-controlled means for moving the

valve to lap or release positions.
More spacifically considered, my
consists in the comnbination, with the above-
mentioned valve, of controlling means ar-
ranged to move said valve to lap or to re-
lease pesiticns, according to the amount of
voltage impressed upon - the controlling

Cneans, and means undor the control of the

R

moterman for varving the voltage inpressed
tpon the coniroliing means.
Still more specifically considered, my in-

nvention.
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~vention consists in the combmetmn with the T connected to the battéry D, the other termi-
) a,bove valve, of two independent electmre—

sponsive devices arranged to respond to differ-

~ent current strengths and to move the valve

1o

-~ controller in the above combination SO “that |
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“tric controllin,
- master-controller for controlling the drwmg— -

“with my invention.

respectively to lep and to release position,;
with means under the control of the motor-
man for varying the current strength sup-

plied to the devices.
Another feature of my mventlon consmte

in the combination, with the valve and elec-
dewce above mentioned, of a

motors of the train and provided with extra

contacts for eontrolling the controlhng de-~

vices for the valve.
. Another feature consists in errenﬂmw the

it returns automatically to off position When

released. -
Other features of my invention will appemr'

from the following specification and will be
mioré specifically pointed out in the append-
ed claims.

My invention will best, be underetood by

reference to the accempenymﬂ' drawings, in

which—
Figure 1 shows dmgremmatwally a control

syetem for air-brakes arranged in accordance
Fig.?2 shows a CTOSS-Sec-

tional view'of an automatic valve adapted
for use in such a system, and Fig. 3 shows a

- cross-sectional view of one of therelay-walves.
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In Ig. 1, 1, 2, 3, and 4 represent the usual
trem-—mree which are provided with coup-
lings, as indicated. . To these train-wires are

eonneoted on each car the controllers C and.
C’, the former of which is shown with its con--

tacts’ developed on a plane surface. These
contacts, s shown consist. of six stetlonarv

'contect-ﬁnn'ers ¢’ te ¢® and two sets of mov-

able contecte The three upper stationary

contacts ¢/, ¢}, and ¢* and the corresponding
movable contacts represent the usual portion
of the controller controlhng the motor-cir-
cuits, and the train-wires 1 and 2, which are

connected to these contacts, represent the
usual train-wires for the motor-control Sys-

‘tem. The particular arrangement of these |
contacts and their connections and the ar-

rangement and connections of the motor-

controlling devices form no part of the pres- |
ent mventlon -and the motor-controlling de-

vices have been omitted from the drawings

for the sake of simplicity. It will be under-

stood that by the three upper stationary con-
tact-fingers,
contacts, and the two upper train-wires.is
represented any suitable multiple-unit mo-
tor-controlsystem. The onlycontroller-con-
tacts whichare involved inthe control of the

~ brakes are the three lower contact-fingers ¢!

- to ¢’ and their corresponding movable con-
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tacts. Similarly the train-wires3and 4 alone

‘belong to the brake-controlling system.
It wﬂl be seen tha,t the contect-ﬁnfrer ¢t 1 1S |

their corresponding movable

nal of Wthh is connected to eerth The con-

tact ¢® 1s connected to an intermediate termi-~ |

nal of the battery, and the finger ¢* is con-
‘| nected to the train-wi

re 3. Thus it will be
seen that if any devices are electrically con-

70

nected: at one terminal to this train-wire 3
and at the other terminal to earth end if the

contact ¢! 1s connected to contact ¢® or ¢® a
portion or the entire voltage of the battery D
will be impressed upon the said devices. The
battery D is shown connected to the trolley

75

T' through the charging resistance K. The '

battery is thus floated on the line and is
maintained charged; but the_ connection

from the battery to the trolley may be omit-~

ted, it preferred.

The electrical controllmg devices for the

brake system are indicated by the magnets
m and M. It will be seen that these ma,gnets

‘are connected to train-wire 4, which is cou-
pled to train-wire 3 at the rear end of the

train, as is indicated at 34.  The purpose of
this extra, train-wire and the rear coupling is

.to provide for the deénergizing of all the elec-

tric controlling devices on : ell the cars of the

train, o that “the brakes will be applied on
all the cars if the train breaks apart at any
'pomt whatever.

The. breaking system eomprlses the usual

‘air-compressor A, the reservoir R, and brake-
place - of the motorman’s

cylinder B. In .
valve usually employed on single cars
equipped with a straight air-brake system
the brake-cylinder B i1s connected to the res-
ervolr R through the automatic valve V.
automatic valve is controlled by two reiay

valves F and ¥/, which are respectively con-

trolled by the megnets m and M. The con-

struction and- arrangement of the automatic

valve Vwillbefully deseribed hereinafter; but

for the present 1t is sufficient to understand-

that the valve V when its electrical control-

ling means are deénergized establishes a con-

nection between reserveir R and the brake-

that when valve F’ is opened valve Vs

"This
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' cylinder B, so as to apply the brakes, but

moved to lap:position, and When valve I is -

opened valve V is moved to release position
connecting brake-cylinder B to atmcsphere.
It will be seen that the two magnets m and
M are represented as of diff erent sizes. This

the valve F’ operates on a smaller current
flow. than the megnet m controllmg the

valve F.

IFIS

is to indicate that the magnet M controlling .

120

The opei'a,tlon is then as follows: With the

‘controller in‘the off position, as shown above,

the motor-centrol and bre]{e control circuits ,

are open.
and the brakes are applied. This is the.po-
sition to which the controller returns auto-
matically when released by the motorman.

The power is consequently off

This is indicated by the spiral spring S on the

shaft ef centroller . Cone’equently in
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order to prevent the cutting off or power and
application of the brakes the motorman
must keep one hand or the other on the.con-
troller-handle; but since only one hand 1s re-
quired for operation of both brakes and
nower this is no objection, since he is able to
rest his hands as frequently as desired. It
the controller C be moved to its first position,
as indicated by the dotted line 17, contacts
4 and ¢ will be electrically connected and a
portion of the voltage of battery D will con-
secquently be impressed on train-wire 3. A
current 1s thus sent through the magnets m
and M, which is insufficient to operate the
magnet 7, but which causes the magnet M
to open the valve 1" 50 as to move the suto-
position 1n the manner
that will be hereinafter explained. If the
controller (' is moved to-its second position,
as indicated by the dotted line 27, the fotal
potential of the batiery B will be impressed
on train-wire 8 and sufficient current wik
flow through the magnets to operate magnet
m 0 as to open the valve F and move the au-
tomatic valve to release position,

fion 1% or 2% the valve V may be moved to
braking, lap, or release position.= As the

controller is moved through its remaming

positions in order to close the motor-control-

ling cireuit the contacts ¢ and ¢® are main-
tained electrically connected and the valve
V is mainteined at release pesition. - 1f the
motorman, however, at any time reiecses the
handle, the controller C will return to oft pc 31-
tion, cutting off the power and appliing tne
brakes. Moreover, if at any time the tran
breaks apart the connection between mug-
nets m and M on all the cars and the battery

D will be broken and an automatic appilca-

tion of the brakes secured.
Relerring now to Iig. 2; the construction

of the sutomatic valve will be expluined.
The automatic valve 'V comprises a slide-
valve v, mounted on a rod or spindle 5, which
when the electrical controlling means are
deénergized 18 held in the pusition shown
by the compression-spring 6, which bears
aozinst the piston 7, secured to the spindle.
In this position of the valve» the piper, lead:

ing to the reservoir, is in direct connection

with the pipe b, leading to the brake-cyhn-

der. This is the position of the valve to
which it tends to return when the electrical
controliing means are deénergized. . Spindle
5 is limited in its movement by the head 9,
as shown. The chamber on the left-hand
side of piston 7 is open to atmaosphere by
port 8, while the right-hand side of the piston
is in connection with the pipe f/, the pressure
in which is controlied by the valve K. 'The
valve-casing V contans a piston 10, which 18
Leld in the pesition shown by the cem-
pression-spring 11 as long 2s the electrieal

controliing means are dedénergized. The

Thus by'|
movinz the controller to off pesition or posi- |
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and the reservoir.

the valve is in lap position.

B

chamber on the left-hand side of piston 10 1s
open to atmosphere through channe:s in
spind’e 12, as shown.  Onits right-hand side
the piston is connected to the pipe f, con-
trolted by the valve k.

The construction of the valves ¥ and X’ 1s
shown in Iig. 3, which 1s a cross-sectional
view of the valve ¥’. This valve comprises

a puppet-valve A, which 1s normally heid

seated bv a spring ¢ and which disconnecsts

the pipe 77 from the connection to the reser- .

voir.  When the valve / is seated, as shown,
the pipe f’ is in comrnmication with the at-
mosphere through channels m the spindle
connecting the valve A with the core of mag-
net M. When the valve & is raised by the
méenet M, this connection 1s clesed and a
connection is established between the pipe f°
Obviously instead of
making the magnets m and M ol dilerent

70

sizes so as to respond to different currents -

sirengths the sanie result may be obtained
by making the spring g of one valve stronger
than that of the other. '

The operation is then as fcllows: When a

small amount of current is sent through the

magnets m and M by moving the controller

(' to its first pesition, the valve ¥ is opened,
with reservoir R.

onnecting - the pipe £
The reservoir-pressure upen the right-hand
side of pisten 7 moves spindie 5 toward the

90
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loft, as viewed in Fig. 2, until the head 9 on

the spindle strikes the piston 10. = The spin-
dle is then brought to rest,
cn piston 7 is net sutlicient to move piston 10
aoainst the pressure of spring 11. In this
nesition the slide-valve v closes the connec-
tion b to brake-cylinder, or, in other words,
If the voltage
impressed upon the magnets m and Misnow
increascd by meving the controller to 1ts
second pesition, magnet m will open valve I,
ccnnecting the richt-hand side of piston 10 to
reservoir.  The pressure on-the pisten will
then move it toward the left. allowing spim-
dle 5 to follow under the pressure on piston
7.50 as te bring valve v into position t¢ con-
nect the pipe b to the port a opening to at-
mcsphere.  The valve is thus brought to the
release position. It maintains this position

since the pressure

iCO
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as long as the controller is maintained in its -

second position cr is moved to close the mo-

tor-circuit; but if the centreller is returned

to its first pesition the connection between

pipe 7/ and reservoir will be breken and pipe

- f will he cennected to stmosphere by means
of the channels on the spindle of the valve f,

az has heen heretofore explained, and piston

10 will be moved back to the position shown.

in Fie. 2, returning valve # to lap posifion.

Similarly if the controller is moved to off

pasitien crif the circuit of the magnets m and
AL is breken the pipe /7 will be discemnected

from reserveir and connected to atmoesphere
30 as to allow the spring 6 to return the pis-

120
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ton 7 to the position shown in Fig. 2, thereby
returning the vaive v to braking position.
Many modifications may be made in the
construction and arrangement of parts of the
5 automatic-valve V as well as in its control-
ling devices. It is not essential that inde-
pendent devices should be employed .for
moving the valve to lap and to.release posi-
- tion. Furthermore, the arrangement and
10 connection of the controller-contacts may be
varied as desired. Accordingly I do not de-
sire to lmmit wnyself to the particular - con-
struction and arrangement of parts here
- shown, but aim in the appended claims to
15 eover all modifications which. are ‘within the
- scope of my invention. = . a
- - What I'claim as new, and desire to secure
by Letters Patent of the United States, is—-
1. In combination with a train of cars
20 equipped with independent air-brake sys-
- tems, a valve on each car adapted and ar-
ranged to move automatically into pesition
to establish braking connections, and elec-
trically-controlled means for each wvalve
25 adapted to move it to lap and to release posi-
tions. - o

2. In.combmation with a train of cars | train of cars each equipped with an independ- .
‘ent air-brake system, a valve on each car ar-

t ranged to move automatically into position

equipped with independent air-brake sys-
tems, valve mechanism on each car adapted

30 to connect brake-cylinder to reserveir or to
~ atmosphere or to disconnect it from both and
arranged to move automatically into position

to eonnect 1t to reservoir, electrically - oper-
ated controlling means for said valve mech-

35 anism, and a control-circuit for said means'

 extending through the train. = - o
3. In combination with a train of cars
equipped with independent air-brake sys-

© tems, a. valve on each car adapted and ar-
g0 ranged to move automatically into position

to connect brake-cylinder to reservoir, elec- |

trically-controlled means adapted to move
sald valve to lap or to release position ac-
cording to the amount of voltage impressed

the train and connected to said electrically-

controlled means on each car, and means at

- a distant peint {for impressing different vol-
tages on saxd control-circuit. _

so 4. In combination with a train of cars

equipped with mdependent air-brake sys-

~ tems, an automatic valve on.each car adapt-

ed and arranged to move automatically into

~ posttion to connect brake-eylinder to reser-

55 voir, electrically-controlled means adapted

- to move said valve to lap or to release posi-

tion according to the amount of voltage im-

pressed thereon, a control-circuit extending

~ through the train and ccnnected to said elee-

‘60 trically-controlled means on each car, a bat-

tery, and a manually-operated switch adapted |

~ to connect different portions of said battery
to said control-circuit. o |

5. In combination with a train of cars

65 equipped with independent air-brake sys-

- voltages on said circuit.

tems, an automatic valve on each car adapt-

.| ed and arranged to move automatically into
‘position to connect brake-cylinder to reser-

voir, two relay-valves controlling said valve
and adapted when moved to move said valve

respectively to lap and to release positions,.

two magnet-windings adapted to operate
sald relay-valves and to respond to different

impressed voltages, a eontrol-circuit extend-
Ing through the train and connected to the
-several windings, and means under the con-

trol of the metorman for impressing different

6. In combination with a train of cars

equipped with independent air-brake _sys-
‘tems, a valve on each car'arranged to move
‘automatically into position to connect brake-

cyhnder to reservoir, electrically-operated

controlling means therefor, two train-wires of

the same polarity extending. through the
train and connected in series at one end of the

train, one of said train-wires being onnected
to said electrically-operated” means on each

car, and. a controliing-switch connected to
the other train-wire. ' -
7. In combination with a motor-operated

to connect brake-cylinder to reservoir, elecé-

‘trically-operated controlling means therefor,

control-circuits for said electrically-operated

76
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means and for the driving-motors extending

through the train, and a switch for controlling
both circuits. _' o '

. 8. In combination with a motor-operated
“train of cars each equipped with an independ-

ent air-brake system, a valve on each car ar-
ranged to move automatically into position
to connect brake-cylinder to reservoir, elec-

means and for the driving-motors extending

_ ¢ | 1 Fthrough the train, a switch for cﬁntrolfin;g'
45 thereon, a control-circuit extending through |

both circuits, and means for returning said

switch to off position when released by the

motorman.

9. In combination with a motor-operated
train of cars each equipped with an independ-
ent air-brake system, an automatic valve on
“each car adapted and srranged to move auto-
matically into position to connect brake-cyl-

1CO
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trically-operated controlling means therefor,
control-circuits for said electrically-operated

110

.'1i5

inder to reservoir, electrically-operated con-

trolling means for said valve adapted to move
-said valve to lap and to release paosition, a con--
‘trol-circuit for said means extending through

the train, a second control-circuit for. the

-driving -motors, and a controlling - switch

adapted and arranged when moved from off
position to energize the first control-cireuit to

move the automatic valves to lap position

120
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then to move them to release position, and =

then to energize the motor-control circuit,
10. In combination with a motcr-operated

train of cars each equipped with an independ-

130
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from off position to energize the

84.3,749

ent air-brake system, an automatic valve on

sach car adapted and arranged to move auto-
matically into position to connect brake-cyl-
inder to reservoir, electrically-operated con-
trolling means for said valve adapted to
move said valve to lap and to release posi-
;ion, a control-circuit for said means extend-
ing through the train, a second control-cir-
cuit for the driving-motors, a controlling-
switch adapted and arranged when moved

' irst control-
circuit to move the automatic valves to lap
position, then to move them to release POSI-
tion, and then to energize the motor-control
circuit, and means for returning said switch
to off position when released by the motor-

- lalnl.

20

11. In combination with a motor-operated

train of cars each equipped with an independ-
ent air-brake system, an automatic valve on
each car adapted and arranged to move auto-
matically into position to establish braking
connections, electrically-operated means for

moving said valve to lap or to release posi-

tion according to the amount of voltage im-

~ pressed thereon, a control-circuit for said

,30

means extending through the train, a second
control-circuit for the driving

trolling-switch adapted and arranged when |

moved from off position to impress a definite
voltage on the first control-circuit, then to in-
crease said voltage, and then to energize the

-motors, a con- }

K>

motor-control circuit, and means for return-

ing said switch to off position when released

by the motorman. - .
12. In combination® with a train of cars
equipped with independent air-brake sys-

‘tems, a valve on each car arranged to move

automatically into position to connect brake-
cylinder to reservorr, electrically-operated
means for breaking said connection and con-
necting brake-cylinder to atmosphere, & con-
trol -circuit for said electrically -operated
means extending through the train, & manu-
ally-operated switch controlling said control-

35
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circuit, and means for returning said switch

to off position when released by the operator.
13. In comibination with a train of cars

for, a source of current for said controlling
means; and electrical connections from said
controlling means to said source, the connec-
tion from the controlling means on each car

cars in the train. |
" In witness'whereof I have hereunto set my
hand this 5th day of October, 1904.

LAURENCE A. HAWKINS.

Witnesses: _ | '

' Epwarp WiLriaums, Jr.,
FrEDp B. COREY.,

| equipped with independent air-brake sys-
 tems, a brake-controlling valve on each car,
electrically-operated controlling means there-

to the source passing in series through all the
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