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SPECIFICATION forming part of Letters Patent No. 574,062, dated December 29, 1896,

Application filed April 14,1895,
To all whom it mawy concern:
Beitknown that I, WILLIAM HARRY Hary,
a citizen of the United States, residing at Bal-
timore, in the State of Maryland, have in-
5 vented certain new and useful Improvements
in Antomatic Air-Brakes for Railway-Trains,
of which the following is a specification.
- This invention relates to improvements in
automati€ air-brakes for railway-trains. The
1o air-Dbrakes referred to are the automatic
brakes of the Westinghouse type now gener-
ally used. '
The objects of my improvements are, first,
to provide means whereby the automatic air-
15 brake on all the cars on trains of any length
may be simultaneously applied; second, to
provide means whereby the ‘auxiliary reser-
voir on each car of a train may be recharged
while the brakes ave applied; third, to pro-
2o vide means which will enable all the brakes
of a long train to be partially released and
then before they are fully released to hold
them in the partially-applied position.
The parts comprised in my invention are
25 added to the usual automatic air-brake parts
and are so combined therewith as to allow the
automatic air-brake their customary action
without hindrance whenever it may be pre-
ferred to usesaid old partsalone. Atthesame
- 30 time in the performance of certain brake
functions my improyements and said auto-
matic air-brake parts may act together in
unison; and, again, my improvements alone
may be employed to produce certain brake
35 functions without calling into aection the
triple valve of the antomatic air-brake.
Inorder to make myinvention more clearly
understood, [ have shown in the accompany-
ing drawings certain means for carrying the
40 same into practical effect, without, however,
intending to limit my invention to the par-
ticular construction which for the sake of
illustration I have there showh.’
Pigure 1 is a plan view of the parts of an
45 automatic air-brake as arranged on the bot-
tom of a car and shows the position of my im-
provements. Fig. 2 isa diagram showing the
battery, two magnets, the controller, and the
circuits. Fig. 8is a front view showing the
50 -two electromagnets and connections with my

Serial No, 587,476, (No model)-

duplex valve. Figs. 4 'and 5 are views, re-
spectively, of the bushing-valve and its lever
and the plug-valve and its lever. Figs. 6, 7,
8, and 9 are side views of the electromagnets,
levers, and duplex valves, the several views 55
indieating the different positions the magnets
and levers take in operating the brakes, to
wit: the release position, the service -stop
position, the lap or blank position, and the
emergency -stop position. Figs. 10, 11, 12, 6o
and 13 are section views of the duplex valve
and T-piece containing them and show the
various ports. These four views indicate the
different positions of the ports of the two
valves when operating the brakes, the several 6 5
positions being indicated in the same order
as stated above for Figs. 6, 7, 8, and 9. Fig.
14 is a view showing the controller and the
engineer’s brake-valve and the relation of the
two. Fig. 15 is an inverted view of the ter- 70
minals of the wiring and the contact-plates
and shows the brush-arm.

The letter A designates the brake-cylinder
on a car; B, the auxiliary reservoir; C, the
triple valve; D, the train-pipe, and D’ a 75
branch of the train-pipe, connected, as usual,
with the triple valve. D?%is a branch leading
from the triple valve to the auxiliary reser-
voir. These parts are comprised in the old
automatic air-brake equipment for cars.

The letter E designates the ordinary en-
gineer’s brake-valve mounted in the cab of a
locomotive and connected, as usual, with other
parts comprising the automatic air-brake.

Commencing now to describe the parts com- 85
prising my invention, it is proper to state
that T provide an electrically-operated valve
which has pipe connections that enable it to
beinterposed between the auxiliary reservoir
and the brake-cylinder. This valve is con- go
tained in a T -piece F, having one branch
1, which is in connection with the exhaust-
port a of the triple valve, a second branch
2, which is in connection with a branch of the
train-pipe leading into or out of the auxiliary o3
reservoir, and a third branch 3, which is in
connection with the brake-cylinder. This T-
piece has an exhaust-port a' to the atmos-
phere, the location of this port being diamet-
rically opposite the said first branch 1. The 100
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new valve contained in this T-pieceisa duplex
valve and comprises two parts—a bushing
G, which partly rotates, and a plug G', which
partly rotates in the bushing. Each of these
two parts has a partial rotation independent
of the other. In certain positions or under
certain circumstances either of these duplex
parts by a movement performs a valve fune-
tion without any movement of the other part,
and under different circumstances both parts
must move to perform a valve function. For
convenience in this specification one of these
parts will be termed the *“ bushing-valve” and
the other the ‘““plug-valve.” Each of these
parts of the duplex valve is controlled by an
electromagnet, two magnets thus being used.
A hanger I is pendent from the branch pipe
D3, which enters the third branch 3 of the T-

piece. The two magnets I J are supported
by holders b ¥', swiveled to the said hanger,

one holder being at a side of the hanger op-
posite the other. Each magnet has an end-
wise-movable core I' J', and the end of each
core is jointed at ¢ and ¢’ to a lever, and two
levers are used. Each core has a lower end
2 of brass (non-magnetic) and an upper end
of iron. One lever K is connected with the
bushing-valve G and causes it to partly ro-
tate, and the other lever L is connected with
the plug-valve G’ and eauses it to partly ro-
tate. Thus the magnet I moves the bush-
ing-valve and the magnet J moves the plug-
valve. WWhen either magnet is energized, the
effect is to move its core endwise, and this
movement causes one of the levers K or L to
tilt and thus shift the valve G or G'. Thus
the magnets when energized are capable of
moving the valves one way only. In order to
move each valve the opposite way, a spring
is employed. The end of the lever K hasan
attached spirals pring d, which is connected
with a fixed stud. When the magnet I is not
energized, this spring will draw the lever and
thereby move the bushing-valve G. 1In like
manner the end of the lever L has a spring
', which operates in the same way. This
spring moves the plug-valve G'.

The ordinary engineer’s brake-valve is con-
tinued in use for the automatic air-brake, and
I provide an engineer’s switch or controller
for operating by an electric circuit the duplex
valve of myinvention. These two parts—the
engineer’s brake-valve and the controller—
are arranged (see Figs. 14 and 15) so that
the engineer can with one hand work either
one or the other, or both together, as herein-
after explained.

The several ports of the duplex valve and
the different positions they assume in operat-
ing the brake will first be explained, and then
the wiring and electric circuit and engineer’s
brake-valve action will be described.

The plug-valve G’ has but one large port
or passage f, extending diametrically through
it.  The bushing-valve G has two emergency
ports ' f* diametrically opposite each other
and as large as the port fin the plug-valve.

It also has two ports ¢ ¢' diametrically op-
posite, which are the release-ports, and also
has two ports & 7/, which are the graduation
or service-application ports The first posi-
tion of the duplex valve and its operating
parts is shown in Figs. 6 and 10. This is the
release position, as when the train is running.
In this position the circuit is broken and
neither magnet is energized, and the position
the cores, levers, and ports of the two valves
have is indicated.

The passage f of the plug-valve and the re-
lease-ports ¢ ¢' of the bushing-valve are all
in alinement or coincidence with the branch
1 and exhaust-port ¢, so that air may pass
from the brake-cylinder in the usual manner
through the release-valve of the triple and
out of the triple exhaust-port ¢, then through
branch 1 and ports ¢ ' ¢' and o’ to the atmos-
phere.

The second position is shown in Figs. 7 and
11 and is termed the ‘‘service-application”
position, and is used for checking up the
speed of the train or for stopping at some
regularstopping-place, such as a station. In
this position the electric circuit is closed and
both magnets are energized, which moves the
bushing-valve G forty-five degrees and the
plug-valve G’ ninety degrees. In this posi-
tion the release-ports are closed and commu-
nication is established, through the ports #,
f;and 1/, between the auxiliary reservoir and
brake-cylinder. If it is desired after thus
applying the brakes partially to hold them
applied, the valves G G’ should be putin the
third position, which is the lap or blank po-
sition.

The third position is shown in Figs. § and

12. In this all the ports are blanked, or’

placed on the lap. The magnet I only is en-
ergized, and the bushing-valve G stands the
same as in the second position. The lever
K is the one pulled down by the core of the
magnet I. This lever has a lateral lug &z,
which overlaps the lever L, so that if lever
L is all the way up when lever K is pulled
down this lug will bear on top of lever L.and
press it part way down, as in this third posi-
tion.

The fourth position is shown in Figs. 9 and
13, and is the emergency position for the
quickest possible application of the brakes.
In this position the magnet J only is ener-
gized, which causes the plug-valve to be
turned with its large passage fin line with the
branches 2 3. Thespring d, acting on the le-
ver I, draws the bushing-valve, and its ports
are placed the same as in the first position, the
large ports f' f* now being coincident with
the large passage f in the plug-valve. In this

“emergency” or fourth position the auxiliary
reservoiris in communication with the brake-
cylinder,

The usual engineer’s brake- valve E em-
ployed with the automatic air-brake is used
or may be used as heretofore, and when used
has its customary action on the triple valve.

70

75

8o

85

()O

95

100

105

I1C

115

120

125

130




10

30

574,062 3

In applying the brakes the duplex valve of
my invention may be used alone or in con-
Jjunction with the triple valve. I provide a
controller (shownin I'igs. 14 and 15) for the
engineer, by means of which he is able to
govern the duplex valves G G at the same
time that by use of the engineer’s valve he
governs the triple valves. The controller has
a handle M, pivoted by a bolt 4, whose axis is
exactly in a vertical line with the axisof the
pivot of the handle E' of the engineer’s valve.
This bolt 4 turns in a plate N of insulating
material, which is supported on suitable
standards 7 above the case of the engineer’s
valve E.  On the under side of the plate N
are contact-pieces &k %' k2, separated from
each other, and the said pivot-bolt 4 carries
a brush-arm /,which projects and when turned
makes contact with said pieces k. DBetween
the arm 7 and the plate N is a washer i, to
which a wire q of the battery is attached and
leads to the ground at . The controller-
handle is insulated from the brush-arm I and
from the bolt ¢ by insulation (denoted 42 and
by broken lines ¢*in Fig. 14.)

The controller-handle M is immediately
over and projects parallel with the handle E'
of the engineer’s brake-valve. This handle
M is in two sections, jointed togetheratm, so
as to permit the grasp part to be tilted up-
ward, as indicated in broken lines, One sec-
tion has a plate-spring n and the other a bev-
eled end o adjacent the joint m. When the
handle M is tilted up, the beveled end o comes
in contact with the said plate-spring, and
thereby the handle is kept up. When thus
up, the engineer’s brake-valve handle B’ is
accessible to be grasped alone. When the
controller-handle M is down, the plate-spring
7 8o acts as to hold it down. This handle
also_has a pin or lug p, which, when the
handle is down, engagesa socket made in the
top side of the brake-valve handle E. This
lug or pin serves to keep the two handles
connected in operative position, and both
may be moved by grasping only the one M.

The wiring and diagrams illustrating the
circuits are indicated in Fig. 2. The several
positions—first, second, third, and fourth—of
the controller-handle are indicated, and these
correspond with the same positions already
described of the duplex valve G G. :

Referring to the wiring, (see Fig. 2,) when
the brush-arm [ is on contact % allthe valves
will be at the release position. A wire q' leads
from the second contact-piece %' to the mag-
net I and then to the ground at 7', and a wire
q* leads from the third contact-piece %* to
the magnet J and then to the ground at 72
‘When the controller M is turned so as to place
the brush-arm [ on both contacts %* k?, (sec-
ond position,) both magnetsIJ are energized,
and the brakes are thereby applied for sery-
ice. 'When the brush-arm [ is on the second
contact &' only, (third position,) the magnet
I is energized and the ports in valves G G are
blanked. When the brush-arm I is on the

third contact %2 (fourth position,) the mag-
net J will be energized for the emergency
application. ‘ ‘

The source of electric energy may be stor-
age batteries or otherwise.

The triple valve may bekept at the release
position by maintaining the train-pipe pres-
sure at the maximum, and then by discon-
necting the handle of the controller from the
handle of the engineer’s brake-valve all the
duplex valves of myimprovement in a train
may simultaneously or instantly be. placed
in the emergency position, and thus apply
the brakes quickly with auxiliary-reservoir
pressure alone.
the main reservoir on the locomotive and
train-pipe may pass through the feeding-in
valve of the triple, (the triple-valve parts, as
above stated, being at the release position,)
and thereby recharge all the auxiliary reser-
voirs in the train. Thus the pressure ap-
plied in the brake-cylinders may be increased
to the maximum,

With my invention either the old plain
triple valve, like that, forinstance,in United
States Patent No. 220,556, may be used, or
the more modern quick-action triple valve,
like that, for instance,in United States Pat-
ent No. 876,837, may be used. :

Having thus described my invention, I
claim—

1. An automatic air-brake comprising a
brake-cylinder,an auxiliary reservoir,a triple
valve and a train-pipe, in combination with
an electrically-operated valve whose case has
three connections two of which are made in
the pipe between the auxiliary reservoir and
brake-cylinder while the third connection is
made with the exhaust-port of the triple valve.

2. An automatic air-brake comprising a
brake-cylinder,an auxiliary reservoir,a triple
valve and a train-pipe, in combination with
an electrically-operated valve havin g a mov-
able bushing and a movable plug in said bush-
ing—said two parts having different ports for
the passage of air-pressure to effect the re-
lease of the brakes, the gradual or service ap-
plication of the brakes, and the emergency
application of the brakes.

3. An automatic air-brake comprising a
brake-cylinder,an auxiliary reservoir,a triple
valve and a train-pipe, in combination with

‘an electrically-operated valve controlling the

passage of air-pressure when releasing, when
gradually applying for service, and when ap-
plying for emergency stops; a spring to move
said valve one way; and an electromagnet to
move the valve the opposite way.

4. An automatic air-brake comprising a
brake-cylinder,an auxiliary reservoir,a triple
valve and a train-pipe, in combination with
an electrically-operated valve having two sep-
arately-movable parts; an electromagnet con-
nected with and eapable of moving one of said
parts; another electromagnet connected with
and capable of moving the other part; and
electric-circuit connections with said two
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magnets, whereby either one or both may be

operated at the same time.

5. An automatic air-brake comprising a
brake-cylinder,an auxiliaryreservoir,a triple
valve and a train-pipe, in.combination with
an electrically-operated valve having twosep-
arately-movable parts; an electromagnet in
connection with said valve; a controller for
theengineerto operatemanually; and an elec-
trie circuit including the electromagnet and
controller.

6. The eombination of an air-brake pipe; a
duplex valve having a bushing which partly
rotates and a plug which partly rotatesin the
bushing; an electromagnet arranged-to move
the bushing; another electromagnet arranged
to move the plug; a controller for the engi-
neer to operate manually; and an electrie cir-
cuit including the electromagnet and con-
troller.

7. The combination of an air-brake pipe; a
duplex valve having a bushing which partly
rotates and a plug which partly rotatesin the
bushing; a leverto each of said valve parts;
twoholders each separately swiveled; an elec-
tromagnet mounted in each of said holders
and each magnet connected with one of said
levers; a controller for the engineer to oper-
ate manually; and an electric cireuit includ-
ing the electromagnet and controller.

8. An automatic air-brake comprising a
brake-cylinder,an auxiliary reservoir,atriple
valve and a train-pipe, in combination with
an electrically-operated valve whose case has
a port connected with the ordinary exhaust-
port of the triple valve and provided with an
exhaust-port to the atmosphere, whereby air
discharged from the brake-cylinder by the
triple valve must pass through the case of
said electrically-operated valve; an electro-
magnet connected with and eapable of mov-
ing said valve; a controller for the engineer
to operate manually; and au electric circuit
including the electromagnet and controller.

9. The combination of :an air-brake pipe; a
duplex valve having a bushing which partly

rotates and a plug which partly rotates in the

bushing—said bushing and plug having ports
for the passage of air when releasing, ports
for the passage of air when making service
or gradual applications, and ports for the

 passage of air when making emergency ap-

plications; and an electromagnet and aspring
to operate the said valve.
In testimony whereof I affix my signature
in the presence of two witnesses.
WILLIAM HARRY ITALL.
Witnesses:
THOS. C. BAILEY,
CHARLES B. MANN, Jr.
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