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Patented Mar. 15, 1910.

Application filed April 1, 1809. Serial Wo. 487,157,

To all whom it may concern:

Be it known that I, Artrur Doax, citizen
of the United States, residing at Oakland,
in the county of Alameda and State of Cali.
fornia, have invented new and useful Im-
provements in Direct Air-Brake Systems, of
which the following is a specification.

My invention relates to air-brake systems
for railway service, and pertains especially

1o an automatic auxiliary attachment.

There are two generally recognized sys-
tems of air-brake control, one known as the
stralght air, and the other as the automatic.
The ordinary straight air system takes the
air direct from the main reservoir or reser.
voirs on the engine, through the train-line
and delivers it into the brake cylinders,
without the use of any auxiliary reservoirs
or triple valves on the cars. The chief ob-
jection to this system is the danger of the

- train breaking in two and allowing it to run
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away, because when the connections are in.

terrupted with the main reservoir on the
engine, in such a system, there is nothing
to operate the brakes. In the automatic
system, a triple valve and auxiliary reservoir
18 employed on each car, with sufficient

reserve pressure generally maintained in the

auxiliary to operate the brakes.

I have designed a system in which T com-
bine with the usual and simple straight air
system, an auxiliary system which does away
with the triple valve and employs a special
arrangement of mechanism whereby on

-anything going wrong with the air in the

main reservoir or pumps, or the train break-
Ing in two, the brakes will be set automat-
1cally. My system is applicable alike to
tfreight or passenger trains, and may be op-
erated by the usual signal Tine.

The invention consists of the parts and
the construction and combination of parts
as hereinafter more fully described and
claimed, having reference to the accompany-
ing drawings, in which—

Kigure 1 is a diagrammatic representation

1 elevation and partial section of my sys-
tem. Kig. 2 is a sectional view of a suitable
form of three-way cock.

A represents the usual pump, and 2 the
main reservoir, both located on the engine.

3 represents a straight air line leading
from the reservoir, and connected across il

gaps between the cars by the usual flexible
coupling 4,

5 1s an air-brake cylinder operated from

| the straight air line 3 by

through a suitable

}

the air passing
through the branch pipe 6'and the three-way
valve 7. The passage of the air from the
reservolr 2 into the straight air line 3 is
suitably controlled by the usual engineer’s
valve 8. -

In ordinary running, to set the brakes, the
engineer throws the valve 8 to allow the
air to pass into the straight air line 8, and
thence through the normally open valve 7
to the brake cylinder 5. Wlhen it is desired
to release the brakes, the valve § ig turned
1 the opposite direction, and exhaust takes
place through a pipe 9 beneath the engine.

S0 much of the mechanism thus far de.
scribed represents the straight or direct air
System.

Connecting with the main reservoir © 18
a pipe 10 by which the air is led into the
auxiliary line 11 through a regulating valve
or governor 12 and a three-way cock or
valve 13. The gaps in the line 11 between
the cars are bridged bv a hose coupling 14
similar to coupling 4.

15 1s an auxiliary reservoir on a car, comn-
necting with the auxiliary line 11 by a pipe
16 m which are disposed the check-valves
17. If the pressure in the main reservolr
2 18 150 or 200 pounds, more or less, it is de-
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signed that the reservoir 15 should contain

a constant pressure of say 75 to 100 pounds:
this pressure in the reservoir 15 peing con-
trolled by the governor 12. The reservoir
15 1s also connected with the bralke cylinder
5 by a pipe 18, but the flow of air from reser.
voir 15 to the brake cylinder 5 is normally
cut off by means of the three-way valve 7.
since it is only designed to operate the cyl-

inder from the auxiliary 15 when the air.

1n the straight line pipe 3 tails, or the train
breaks in two, or something else goes wrong
with the system.

Leading out from the cylinder or reser-

voir 15 is a small pipe 19 which taps the

valve casing 20, in which is g port 21 lead-
ing into a cylinder 22 on top-of the piston
23, The stem 24 of piston 28 extends down
stutling-box in the lower
end of cylinder 22 and connects with lever
25 on the stem of the three-way cock 7. A
spring 26 acts on the under side of piston
28 normally to hold it up and keep open
valve 7 so that the straight line pipe 6 will

ordinarily be in communication with the -

brake cylinder, at the same time cutting off
communication between the latter and the
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auxiliary 19.
employed to insure the piston 23 being held
up so as not to turn ofl the valve 7, and 1n
case it is necessary or desired to cut out
the auxiliary at any time by the normally
open cock 19”.

The port 21 is controlled by a neeclle valve
97 carried by a piston 28 which works 1n a
eylinder 29 formed in the casing 20. The
space on the under side of each of the pis-
tons 23 and 28 is in constant communica-
tion through the branch pipes 30 and pipe
31 with the auxiliary line 11, and the pres-
sure of the air in this auxiliary line 1s et-
fective ordinarily to lift both pistons 23 and
98, the one to turn the valve 7 so as Lo cut
out the auxiliary reservoir 15 from the brake
cylinder, and the other piston 25 oper: tive
to close port 21.

In practice, the auxiliary reservoir 15 1s

maintained normally charged at a pressure
sufficient to operate the brake cylinder i
case of need. Ordinarily, though, this aux-
iliary system is not called into use except
when something goes wrong with the pump,
or the train breaks in two; under all other
conditions the brake cylinder being opei-
ated through the air from the straight line
pipe 3 by suitably manipulating the engl-
neer’s valve 8. In case an emergency arises
wwhere the straight air line fails, then either
by turning the lever 13 to allow exhaust to
take place to the atmosphere through a port
32, or in case the train breaks 1n two, so as
to reduce the pressure in the auxiliary line
1, then, and in that event, the pressure be-
ing reduced on the under side of the pistons
28 and 23, allows the air from the auxiliary
to pass in on top of piston 23, forcing the
latter down. turning valve 7, and cutting
off communication between the brake cyl-
inder and pipe 6, and opening communica-
tion between the brake cylinder and aux-
Jiary 15 ; and thereupon the air passing from
the auxiliary to the brake cylinder oper-
ates the brakes.
1t is to be observed that 1 do not use a
triple valve in this system, but by a com-
bination of the straight line and my auxil-
jary system I obtain an antomatic system
which is very simple, and which, moreover,
possesses the desired requisites ol safety.
Under some circumstances the auxiliary
line 11 may be used for the signal line, and
the signal mechanism in the cab (not neces-

sary here to be shown) may be operated |

This spring is particularly

551,087

from a lever 33 thus rendering the system
of automatic signals from the train to the
cab applicable on freight trains.

Faving thus deseribed my invention, what 60

T claim and desirve to secure by Letters Pat-
ent 18— ;

1. The combination in an air-brake sys-
tem. of a main reservoir, a brake cylinder, a
straioht line connection between the brake

cylinder and said reservoir, a three-way

valve and an engineer’s valve in said con-

nections, an auxiliary line connected with

the main reservoir, a supplemental reservoir

connected therewith, and mechansm con-

(rolled by the difference in pressure between
the auxiliary line and the auxiliary reser-
voir, said mechanism being normally con-
nected with the three-way valve and operat-
ing said three-way valve so as to cut ot the
straight line connection and connect the aux-
iliary reservoir with the brake cylinder.

9. "In an air-brake system, the combina-

tion of two air lines connected therewith, a

brake cylinder counected with each air line,
2 three-way valve in said last-named con-
nections and operative to connect the brake
cylinder with one or the other of said lines,
one of said lines connected with an auxihiary
reservoir, and fluid - controlled mechanism
for operating said three-way valve, sald
mechanism including a spring pressed pis-
ton subjected to fluid pressure and a lever on
the three-way valve connected to said piston.

3. In an air-brake system, the combina-
tion of a main reservoir, a brake cylinder, &
straight air line connection between the
brake cvlinder and main reservolr, an engi-
neer’s valve and a three-way cock 1n sald
connections, an auxiliary line connected with
the main reservoir, an auxiliary reservoir
with which said auxiliary line connects, a
oovernor valve and a three-way valve 1n the
auxiliary line, connections between the aux-
liary veservoir and the brake cylinder
through said three-way cock, and mechan-
ism for actuating said three-way cock oper-
ative through the difference in pressure be-
tween the auxiliary line and the auxiliary
eServolr.

In testimony whereof I have hereunto set
my hand in presence ot two subseribing wit-

nesses. N |
ARTHUR DOAN.
Witnesses: |

CuarLes A. PENFIELD,
CHARLES EDELMAN.
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