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To all whom it may concern:

Be it known that T, Harop RowNTREE, a
citizen of the United States; residing at Chi-
cago, county of Cook, State of Illinois, have
made a certain new and useful Invention in
Automatic Pressure-Controlling Devices for,
Brake Mechanism, of which the following is

-a specification,

This invention relates to automatic pred-
sure controlling devices for brake mecha-
nism.

The object of, the invention is to provide

means for régulating the application 'of the
brake pressure according to the speed .of
movement-of the car. -

A farther object is to provide.medns for
automatically controlling the application of
the brake pressure proportionately-to the
speed of movement of the car. -

A further object is to provide, means
whereby the maximum pressure permissible
to be applied by the brake mechanism is au-
tomatically varied in proportion to the speed

-of the ear. .

A further object is to provide means con-
trollable conjointly by the preéssure itself
and by the speed of the car for regulating
the application of the pressure to the brake
mechanism.

Other objects of the invention will appear
more fully hereinafter. ’

The invention consists substantially in
the construction, combination, location and
relative arrangement of parts, all as will be
more fully hereinafter set forth, as shown
in the accompanying drawing and finally
pointed out in the appended claims.

The drawing-shows partly in diagram and.
parts in section, an arrangemént of auto-
matic pressure controlling mechanism em-
bodying the principles of my invention.

In stopping the motion of a car, or of a
train by the application of air brakes it is
desirable that the pressure applied shall not
increase beéyond a certain point as the appli-
cation of too great an amount of pressure
will cause the brake shoes to freeze to the
wheels and stop the car or train too sud-
denly, thereby causing trouble, and fre-
quently disastrous and'even fatal accidents.
The amonnt of pressure permissible to be ap-

plied depends on the speed of “the train or :

car, the faster the train or ear is moving at
the instant the brakes are applied, the
greater the pressure which it is jpermissible

to apply without danger. In the ordinary
form of brake control, the motorman or en-
gineer in order to stop his car or train,
manipulates his control handle to admit a
fairly heavy pressure to the brake cylinders
without knowing the maximum pressure al-
lowable to be ‘applied for the particular
speed at which the car or train is moving
without danger, the amount of pressure so
applied being governed only by the judg-
ment and experience of the motorman or en-
gineer. As the car or train slows down un-
der this ‘application of pressure the motor-

‘man or engineer bleeds the pressure out so

as to réduce the same. It'is among the spe-
cial purposes of my invention to provide
means whereby the motorman or engineer

-by merely moving his contrel handle to a

certain position effects an application of the
maximum degree of pressure permissible
without danger according to the speed at

which the car or train happens to be moving |

at the instant of such application, and with-

-out depending on his-own skill, judgment,

discretion or experience, which may be
faulty. And I also.propose to provide
means whereby as the car or train dimin-
ishes in speed the brake pressure is propor-
tionately and automatically decreased, there-
by enabling the train or car to slow down
and stop at all times with great smoothness,
and without danger of injury, and -within a
minimum distance. )

" In carrying out my invention I provide
means controlled conjointly by the pressure
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medium and the speed at which the car or .

train is moving, for automatically regulat-
ing the supply of pressure to the brake
mechanism.

Many specifically different constructions:

95

and arrangements of devices and appliances

may be devised for carrying my invention

into practical operation: While, therefore, I:

have shown.and will noew describe one ar-
rangement well suited for the purpose, I do
not desire to be limited or restricted, in the
broadest scope 6f my invention as defined in
the claims, to the particular or any specific
structure arrangement or details.

In the arrangement shown A, designates

the motorman’s control handle upon which .

is mounted a contact member B, wlitch is ar-
ranged to make contact with a conductor C,
in whatever position: to which the handle A,
may be moved." The conductor C, is shown
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in the form of a riﬂg concentric with the
axis about which the handle' A turns. The
conductor C, is connected through wire q, to

. a source of current. The contact member B-

-§ codperates with contact points D, E, It re-
. spectively connected up in circuit relation as
_ will be more fully explained hereinafter.
In a small cylinder G, is arranged a piston
H, one side ofy which is exposed to the pres-
sure medium as supplied to the brake mech-
_anism, and the other side of which is acted
.. upon by a spring I, the tension’ of the lat-
. ter being normally exerted to move the pis-
ton H, toward that end of the cylinder G,
which 15 in communication with the pressure
supply connections to the brake mechanism.
" The piston H is connected by a rod J, to the
free end of a rock lever K, pivotally mount-
ed to rock or swing about-an. axis L.
Mounted concentric with the axis of, or-in
cobperative relation with respect to lever K,
is a member N, which, in this instance, is in
the form of a rotative disk. - This diskis de-
signed to be rotatively displaced to-a degree
-proportionate to .the speed at which the car
1s moving: For this purpose I propose to
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- rotatively actuate said disk from an axle or .

other convenient running part of the car.
Any suitable form of well known speed-
ometer which is driven from a rotating'part
“of the runmning gear of the car, and which
rotatively displaces the disk proportionally
to the speed of the car will answer. A speed-
meter such for instance and-as illustrative of
one form of embodiment of operative means,
for the purpose, as is shown in the patent to
. Weston No. 277,179, dated May Sth, 1883,
will serve my purposes but I do not wish to
be limited or restricted in this respect.
40 ° By -employing a disk rotatively displaced
" as above explained, it will be seen that the
faster the train or car is traveling the greater
will be the degree of rotative displacement
of said disk, the arrow indicating the direc-
tion of rotative displacement thereof. The
disk N has mounted on the face thereof two
circular contact strips Q, Y, separated from
each other and also a contact ring -R.. The
~lever K, carries a contact strip M, arranged
50 to bridge the space between the ring R atd
"~ one or the other of the strips Q, Y, accord-
ing to the relative positions of the disk and
lever. Bearing against the strip Q, is a
brush or contact O, and bearing. against
strip Y, is a brush or contact P. A similar
brush or contact S, bears againét contact
ring R. Reference signs. T, U, designate
electro-magnets respectively arranged to op-
" erate valves 10, 11. “These valves control the
. 60 séupﬁly-and exilaust of air to and from the
~ bra
. ergized the valve 10, is moved from its seat
. thereby admitting the pressure medium from
. the tank or other- source (not - shown)
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65 through the pipes V, W and 12, to the brake

-pressure.

e cylinder.. When the magnet T is en-.

-net!
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cylinder, (not shown). When the maguet
U, is energized the valve 11, is moved fromn

its seat thereby opening the bLrake cylinder -

to exhaust through pipes 12, W and X. The

pressure connection W, 12, is also in com--
munication with one end of cylinder G, so

that the pressure medium is enabled to act
against the inner face of the piston H. .
The brush contacts O, P, are respectively

in electrical connection with contact points

D, I, through wire or other connections 13,
14, and also through wire or other connec-
tions 15, 16, with one of the terminals of
the windings of the électro-magnets U, T,

“the other terminals of the magnet windings

are both connected to the negative or return
main b. The brush S, is in electrical con-
nection with contact point I, through wire
or other connection 17.

The -operation is very simple, and is as
follows: By placing the control handle A, in
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position -for the contact B, to make contact -

with contact point D, the circuit just traced

“is broken while another circuit is completed

from the source of current through' the posi-
tive supply main ¢, to contact C, and thence
through strip B, contact D, connection 13,
brush O, connection ‘15, the windings of
magnet U, to the negative main b. The re-

sulting energization of magnet U, c¢auses:

valve11, to be unseated thereby opening the
brake cylinder, cylinder G, pipes 12 and w,
to exhaust, and relieving the brakes of all
If now the control handle is
shifted into position for strip B, to make
contact with point F, the circuit from the
source of energy is completed from main a
through contact C, strip B, contact T, con-
nection 14, brush P, connection 16, the wind-
ings of electro-magnet T, and to the return
main b. The resulting energization of mag-
et T, causes valve 10, to be unseated there-
by admitting pressure to the brake mecha-
nism. In this way by suitably and properly
manipulating the handle A back or forth
from D to F or from F to D, that is to
and from “on” and “off ” positions the ap-
plication of the brakes and the bleeding of
the pressure is accomplished in the present
usual way. If, however, it is desired to ap-
ply the maximum pressure that can be ap-
plied with safety, the motorman places his
control handle in position for the strip B,
to contact with point E. Thereupon the fol-

Jowing cirenit is completed from the main a,

through: contact C, strip B, point E, con-
nection 17, brush S, ring R, and strip M. -If
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the car is In motion at this instant, then the - -

sition, in the direction indicated by the ar-

raw; and ‘consequently:strip-M,-will also be ~
.in contact ‘with' strip.Q, consequently the
-above fraced circuit will continue from strip
‘M, to:strip Q, brush P, connection .16, mag-
TY and thence to return &. Therefore

.disk N will be in ‘rotatively displaced po- o
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-pressure will be su{)plied and the brakes ap-
plied. As the brake pressure builds up be-
hind piston H, said piston is' forced out:
wardly in cylinder G, against the action of
spring I, thereby moving rod J, and rocking
lever K, in the direction of the arrow.
When contact M, in this rotative movément

. of lever K, redchés the space between the'ad-

ey

15

- of strips Q,

jacent ends of strips Q, Y, the last traced
‘circuit is broken and the magiet T is degn-

- ergizéd. The distance through which the

Jever K. is nioved before the contact M
reaches the spéice between the adjacent ends

Y, will of ¢ourse depend upon
the extent to which the disk N has been ro-
tafively digplaced, and this, in turn, is de-
pendent upon the speed at which the car is

. traveliig.” As the speed of the car begins
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to diminish under the application of the
braking pressure,asaboye described, the disk
N begins ifs return rotation in a- diréttion
opposite that of the arrow and eventually
-strip' M, will ¢ontact with strip Y, and then
the cirénit from strip M, will be completed
through strip Y, brush O, connection 15,
ma%(net U, to return b, theréby opening the
brake mechanism to exhaust. This will re-
‘duce the pressure in cylinder G, and the pis-
ton H, will begin its travel under-the influ-
ence of épring I, thereby rocking lever K,

in a direction opposite that indicated by the

arrow until the strip M again reaches the

_'gm'p bétweeit the adjacent ends of strips

, Y, thereby opening the circuit. If the
¢ar still has any. headway the disk N will

- still be -more or less displaced rotatively

in the direction indicated by the arrow, and

~hence the strip M, will again be brought

49

into contact with strip Q, for another appli-
cation of pressure. This action continues
as long as the controller handle remains in

. its central position, that is, in position for
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‘the strip B, to contact with point E, and
consequently the pressure supplied to the
brake ¢ylinder is maintained proportional to
the speed of the car until finally the car
comes o rest, when the disk N, and lever
K will occupy their normal and relatively
‘neutral or inactive positions with thé strip
M, in the gap between the adjacent ends of
strips Q, Y. : '

The relative position and extent of move-
ment of arm K, as determined by the
strength of spring I, should be so regulated
in relation to the rotative displacement of

disk N, as to determine the maximum de--

gree of pressure which would be safe to be

* “applied to the brake for the particular speed
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‘at which the car is moving at any given in-
stant. .Thus the piston H, is balanced be-

tween the brake pressure and the spring I,

and since this balance is controlled by the
brike pressure and since .the lever K co-
operates with the rotatively displaceable

disk N, which latter is controlled by the |

"to remain proportional to the speed of the 7
‘car and all that is required of the motorman

976,925 ' : e 3

speed of the car, it will be seen that the de-
sired automatic control of the brake pressure
is effected through the conjoint action of the
pressure and the speed of the car, and there- .
fore this control is so regulated that not only 70
is the maximum safe pressure always ini-

 tially applied but also this application as

well as the continued application of brake
pressure is controlled automatically so as

<

is to move his control handle into position

for strip B, thereon to make contact with

point E. . ) : '
By the use of a brake pressure controlling 89
apparatus such as above described, a car or
train can be operated at a higher speed be-
tween stations or stopping points than here-
tofore, or at a lower headway between suc- :
ceeding cars or trains, since the slowing 85
down of the car or train in approaching a
station: or stopping point may-commence at
a point closer to the station or stopping
point than has heretofore been the case or
custom in practice. In other words with the 90
use of the apparatus embodying my inven- -
tion the car or train %ill be brought to a
stop with absolute uniformity and smooth-
ness in the minimum time and distance after
the application of the brake ‘mechanism, 95

“thereby not only avoiding danger of disaster

or injury resulting in a too sudden or pow-
erful application of the brake mechanism,
but also greatly reducing’ the time required
in coming to a stop. These are particularly 100
desirable characteristics of a brake control
mechanism for use on interurban, subway,
elevated or surface street cars where it 1s
desirable with congested traflic to operate
the trains or cars as closely as possible to- 105
gether, or with the least.interval of space
between them, and as rapidly as possible,
in order, to secure rapid transit of heavy
or congested passenger traffic. Moreover,
the -danger of serious or fatal accident 110
through collision is also largely reduced as
a car or train can be stopped by the appli-
cation of a control mechanism embodying
the principles of my invention in the short- .
est space and in-the shortest time. 115
Many variations and changes in the de- .
tails of construction and arrangement might
readily occur to persons skilled in the art
and still fall within the spirit and broad
scope of my invention as- defined in the 120
¢laims. But having now set forth the object
of my invention; and a construction and ar-
rangement embodying the principles thereof,
What I claim as new and useful and of
my own invention and- desire to secure by 125
Letters Patent is: ‘ ,
1. In a Dbrake mechanisin for cars, the °

“combination with pressure supply control-

ling ‘devices, of actuating devices therefor,

and means controlled conjointly by the pres- 130



- R v . 978,925

" sure supply-and the speeﬂ of the car for con-

10
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trolling said actuating devices.

2. In a brake mechanism for cats, the-
combination 'with pressure supply and ex-

haust controlling. devices, of electrical de-

" vices for operating the same, and means con- |
trolled by the speed of the car for control-
ling the circuits of said electrical devices.

8. In a brake mechanism for cars, the
combination with a pressure supply control-
ling valve and an independent exhaust con-
troTling valve, of means controlled by the
speed of the car for respectively controlling
the operation of said valves. -~ =~

4. In a brake mechanism for cars, the

combination with pressure supply and ex- |
‘haust controlling valves, of means controlled

conjointly by the pressure medium and the

- speed of the car-for respectively controlling

20
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the operation of said valves.
5. In a.brake mechanism for cars, -the

combination with pressure supply and ex-.
‘haust controlling. valves, of electrical de-

vices for operating said valves, and means
controlled by the speed of the car for con-

trolling the circuits of said electrical devices.:

6. In a brake mechanism for cars, the

combination ‘with pressure supply and ex--

haust controlling valves, of electrical de-
vices for operating said valves, and means

-controlled conjointly by. the pressure me-
dium and the speed of the car for control-

ling the, circuits of said electrical devices. -

35
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7. In a brake mechanism for cars, the
combination with respectively independent
pressure supply and exhaust controlling
valves, of means for operating the same,
and means controlled conjointly by the

“speed of the car and the pressure medium
for respectively controlling said operating

" means. . .

45

8. In a brake mechanism for cars, th
combination with pressure supply and ex-
haust controlling valves, of means for oper-
ating the same, and means controlled by the
conjoint action of the.pressure meédium and

" the speed of the car for controlling said

55

. vices for-
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operating means. e : -

9. In a brake mechanism for cars, the
combination with pressure sipply and ex-
haust controlling devices, of means for con-

trolling said devices, said means in'cluding;
- cobperating contacts, respectively controlled-

by the pressure supply and the speed of the
car. . S . S
10..In a brake mechanism for cars, the
combination with pressure supply -and ex-
haust controlling evices. and electrical de-
‘operating the same, of means. for
controlling the circuits of said electrical de-
vices, said means including a contact device
arrang ]

speed of the car.

.11. In a brake mechanismi for cars, the"

combination with préssure supply 'gmci ex-

.means therefor includin

_combination with

to be moved proportionately to the

haust, controlling devices

of means for oper--

ating the.sa.me'alternateiy according to the .

speed of the car. . ) o
12. In a brake mechanism for cars, the

combination with respectively. independent .
pressure supply and exhaust controlling de- -

vices, of means for operating the same alter-
nately, said operating means being con-
trolled conjointl
and the speed of the car.

-.13. In, a brake mechanism for cars, the .

combination with pressure supply and ex-
haust controlling devices, and means for

70

by the pressure medium

75

operating the same, of means for controlling -

said operating means, including a contact

arranged to be displaced in proportion to - :

the speed of the car, and a codperating con-
tact arranged to be displaced in proportion
to the pressure applied. - B
14.-In a brake mechanism for cars, the
combination with. pressure siupply and ex-
haust controlling dévices, 0¥ controlling

80
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means therefor, and including coSperating - 3

contacts respectively operated in proportion
to-the.-speed of the car and in proportion
to ‘the pressure applied. ‘ .'
15. In' 2 brake mechanism for cars, the
combination with pressure supply and ex-
haust - controlling devices,, o?
S a rotatable’dis
carryin
rotatively moved - proportionately ‘to the
speed of the car, and a codperating contact
carrying arm, said arm arranged to be
rocked by the action of the pressure medinm.
16. In a brake mechanism for cars, the
combination with pressure supply and ex-
haust. controlling devices, o¥ means for

_controlling the same including a rotatable

disk carrying contacts, a lever carrying a

codperating contact, said disk arranged to -
displaced proportionately to
"the speed of.the car, a piston cennected to

be rotativel

the lever, and acted upon on one side by the
pressure  supply to the brake mechanism,
and yielding means acting upon the other
side of said ‘piston. T '

17. In a brake mechanism for cars, the

.combinativn with pressure supply and ex-

haust controlling’ devices, of operating de-
vices therefor and means for controlling the
operating devices including codperating de-
vices respectively operated by the pressure
supply and the speed of the car, and a con-

trol-handle codperating with said last named

devices, °

90

controlling .

9b

contacts, said disk arranged to be
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18, In a brake methanism for cars, the

haust controlling devices, and electrical de-
vices for controlling the same, of means for
controlling the electrical devices including
cobperating movable contacts--respectively

operated by the_ pressure sup lﬁ and the
ha

speed of the car, and a control handle for

-completing circuit to said contacts.

ressure supply and ex-,
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19. In a brake mechanism for cars, the

* combination with pressure supply and ex-

haust controlling devices,- and electrical

~ means for operating the same, of means for

5 manually controlling the circuits of said

~_electrical means, and automatic means, con-

. trolled by the speed of the car for control-
 ling said circuits. - - : ;

20. In a brake mechanism for cars, the.

10 combination with. pressure supply and ex-.

" haust controlling devices, and electrical

~means for operating the same, of a manually

operated handle for controlling the circuits

D

of said electrical means, and relatively mov-
able contacts alse controlling said circuits,
said movable contacts operated respectively -
by the speed of the car and the pressure
medium. ' S T

In testimony whereof I have hereunto set
my hand in the presence of the subscribing 20
witnesses, on this 7Tth day of January A. D,

1910.° :
, HAROLD ROWNTREE.
‘Witnesses: N
D. Szrover,
M. H. Marmin.



