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UNITED STATES PATENT OFFICE.

AUGUSTUS A. ST. CLAIR, OF INDIANAPOLIS, INDIANA, ASSIGNOR TO ST. CLAIR AIR
BRAKE COMPANY, OF INDIANAPOLIS, INDIANA, A CORPORATION OF INDIANA.

AIR-BRAKE,

976,224.

Specification of Letters Patent, Patented Nov. 22, 1910.
Application filed March 28, 1909.

Serial No. 486,472,

To all whom it may concern:

Be it known that I, Avcustus A. St
Cramr, a citizen of the United States, resid-
ing at Indianapolis, in the county of Marion
and State of Indiana, have invented certain
new and wuseful Improvements in Ajr-
Brakes, of which the following is a specifi-
cation,

In the operation of air brakes it is, at the
present time, so far as I am aware, impos-
sible to recharge the auxiliary reservoirs
during the time of application of the brakes
it being necessary, before there can be any
recharging of the auxiliary reservoirs, that
the brakes be released. In mountainous
countries where there are long down grades
it is practically impossible to maintain the
brakes throughout the entire time of travel
of the down grade, owing to unavoidable

' leakages, etc., especially where the brake ap-

paratus has been in use for any considerable
time, and many accidents have occurred by
reason of the failure of the air. The same
Is true in suburban traflic where many brake
applications are required within a short
time. To some extent this difficulty was
overcome by the brake forming the subject-
matter of my Patent No. 860,946 wherein
the material porticn of the braking power is

obtained from a spring which, in the total

absence of air from the system will neces-

‘sarily apply a material braking force.

Even in this apparatus, however, air leakages
would prevent the long continued applica-
tion of the maximum braking force and it
was impossible to recharge the system ex-
cept after the brakes were released.

The primary object of my invention there-
fore is to provide a mechanism applicable
either to the present standard air brake
systems commonly known as the “ Westing-
house” and “ New York ” or to the air brake
shown in my previous patent above men-
tioned, by which brakes may be applied
either from air pressure obtained from the
auxiliary reservoirs on the individual cars
or from the main reservoir carried by a
tender, so that, while the brakes are applied
by reason of direct pressure from the main
reservoir, the auxiliary reservoirs will be
recharged.

A further object of my invention is to
produce a valve mechanism of such charac-
ter that, without material waste of air, pres-
sure may be practically wholly withdrawn

from the valve side of the main valve piston
so that comparatively slight train line pres-
sure will serve to drive the valves to initial
positions, thus increasing the speed and ease

with which the valves may be controlled by

the engineer.

A further object of my invention is to so
form the valve mechanism that it will be es-
pecially applicable to brakes of the type
shown in my above mentioned patent 1in
conjunction with a supplemental” reservoir
which will normally serve to increase the
working capacity of the chamber in which
air is introduced to neutralize the force of
the braking spring, the valve structure being
such however as to prevent waste of air in
the supplemental reservoir at the time when
alr is exhausted from the main chamber and
thus withdrawn from resisting effect upon
the braking spring.

A further object of my invention is to
provide such improvements in details of con-
struction as may be hereinafter pointed out.
. The accompanying drawings illustrate my
Invention.

Figure 1 is a partial sectional view of my
improved brake of the type illustrated in my
above mentioned Letters Patent; Fig. 2 a
similar view, somewhat diagrammatic, of a
“Westinghouse” brake provided with my
improved valve, the valve being the same as
that shown in Fig. 1; Fig. 8 a sectional de-
tail of my improved valve showing the parts
in charging position, 7. e., in the position oc-
cupied under normal conditions when air
can be forced from the train line into the
storage reservoirs; Figs. 4, 5, 6, 7, 8, 9 and
10 are views similar to Fig. 8 with the parts
In positions of first service, applied running,
second service, emergency, retarded release,
straight air, and emergency running, respec-
tively, said Figs. 8 to 10 inclusive heing sec-
tions on line 3 3 of Fig. 11. Figs. 3= to 10
inclusive are fragmentary sections on line
3* 3* of Fig. 11 showing the valves in the po-
sitions occupied in Figs. 8 to 10 inclusive.
Figs. 8° to 10® inclusive are plans, practi-
cally full size, of the valve seat, the main’
valve and the riding valve, in the positions
occupied respectively in Figs. 8 to 10 and
3* to 10* inclusive. IFig. 11 a section on line
11 11 of Figs. 12 and 13 with the main valve
and riding valve omitted; Figs. 12 and 13
sections on lines 12 12 and 13 18 respectively
of Fig. 11; Fig. 14 a plan of the under face
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of the main valve; Fig. 15 a plan of the un-
der face of the riding valve, and Fig. 16 a
plan on line 16 16 of Ifig. 1.

Tor convenience in description I shall
first take up the application of my improved
valve to my own improved brake of the type
shown in my above mentioned patent it be-
ing understood however that the structure is
also applicable, as will appear later, to
either the “ New York” or “ Westinghouse ”
brakes without change, although some of the
ports of the valve, as designed for my type
of brake, are not used when the valve is ap-
plied to the “New York” or “Westing-
house ” brakes.

In the drawings, (Fig. 1) 20 indicates the
brake rod provided on its inner end with a
piston 21 which is mounted within a cylin-
drical chamber 22 and packed so as to be
tight in both directions. Cylinder 22 has
one of its ends closed by a head 23 and its
other end is closed by a head 24 which car-
ries a cylinder 25 of a diameter considerably
smaller than the diameter of cylinder 22.
Mounted in chamber 25’ within cylinder 25
are nested compression springs 26 which
tend to normally drive the piston 21 to the
right (Fig. 1) ¢. e., toward brake applying
position. The head 24 is provided with
ports 27 which lead into cylinder 22 and pis-
ton 21 is provided with a face packing 21’
which, when the piston is in the position
shown in Tig. 1 (the position when the
brakes are not applied) closes the open ends
of ports 27. The outer end of cylinder 25 is
closed by a head 28 which is conveniently
integral with cylinder 25 and carries a cen-
tral shell 29 which lies within the smallest
one of the springs 26 and carries suitable
packing 81 which surrounds the brake rod
20, a spring 82 forming an intermediate part
of the packing 31 so as to keep the packing

- under constant compression thereby prevent-

45

ing leakage of air from spring chamber 25’.
Sleeved over cylinder 25 is a cylinder 33 one

* end of which is closed and the open end of

50
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which is bolted against head 24 thus form-
ing an auxiliary reservoir 34 provided with
an inlet and outlet passage 35 which com-
municates with a passage 36 formed in the
shell of cylinder 22. TFormed in head 24 is
a passage 37 which connects with a passage
38 in the wall of cylinder 22 and gives ac-
cess to the spring chamber 25" within cylin-
der 25. Formed in the wall of cylinder 22 is
a passage 39 which leads to the right hand
end of cylinder 22. Also formed in the wall
of cylinder 22 is a train line passage 41 to
which the train line 42 is connected, and con-
nected with the passage 41 is a passage 43,
the purpose of which will appear. The pas-
sages-37, 88, 39, 41, and 43 emerge at differ-
ent points in a face 44 to which my improved
valve structure is to be bolted.

My improved valve structure comprisés

a main casing 51 within which is formed a
piston chamber 52 and a valve chamber 53,
the valve chamber communicating with one
end of the piston chamber and having a
valve seat 54 formed in its bottom. The
outer end of piston chamber 52 is closed by
a head 55 and the outer end of the valve
chamber 53 is closed by a head 56. Mounted
within piston chamber 52 is a valve-operat-

ing piston 57 which is packed so as to be :

tight in both directions and is provided
with a stem 58 which is supported, at its
end most distant from the piston, in a
bushing 59 mounted in head 56. Seated

upon the valve seat 54 is the main sliding

valve 61 provided with a pair of fingers 62
and 63 at its opposite ends. The upper sur-
face 64 of the valve 61 forms a seat for the
valve 65 which, for convenience, 1 have
called a riding valve, and this riding valve
is provided at its opposite ends.with fingers
66 and 67 which play between and are adapt-
ed to engage the fingers 62 and 63 respec-
tively of the main valve 61. Valve stem 58
passes freely through the fingers 62, 66, 67,
and 63 and is provided with a pair of col-
lars 68, 68 which fit snugly between fingers
66 and 67 so that the riding valve 65 will
partake of any and all of the longitudinal
movements of the piston stem 58. A spring
69 arranged between the piston stem 58 and
the riding valve 65 serves to hold the riding
valve and the main valve upon their seats.
A very light spring 71 is arranged between
piston 57 and finger 63 in order to prevent
the riding valve from shifting the main
valve except by positive engagement. ‘The
bushing 59 is yieldable against the action
of piston 57 but is normally held in the posi-

tion shown in Fig. 3 by means of a spring A

72 which may conveniently have a strength
of about equal to 10 lbs. to the square inch
of piston 57. Formed within bushing 59
is a chamber 78 within which is mounted an

abutment 74 against which the outer end %

of piston stem 58 is adapted to lie when the
parts are in charging position (Fig. 1) the
abutment 74 being yieldably held in that
position by means of a spring 75 which

should be considerably lighter than spring -

72 and may in practice be equal to about
five Ibs. per square inch of the area of pis-
ton 57. :

- Mounted centrally in piston 57 is a gage
plunger 81 which is normally projected from
the face of piston 57 by means of a spring
892 which may in practice have a force equal
to about 6 lbs. per square inch of the area

of piston 57. Mounted in head 55 is a gage

plunger 83 which lies in the path of move-
ment of the plunger 81 and is normally pro-
jected into the piston chamber 52 by a
spring 84 which must be stronger than
spring 82. In practice I find it to be con-
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to 12 Ibs. per square inch. The plunger 83
is fitted within a bushing 85 provided with
an annular passage 86 the entrance end of
which is normally closed by a valve head 87
carried by the gage plunger 83. Valve 87
lies within a chamber 88 which is in free
communication, by means of passages 89,
with the train line side of piston chamber
52.  Passage 86 is in free communication
with the atmosphere through a passage 90.

Formed in main body 51 is a passage 91
which, at one end, communicates with the
train line passage 41 and at the other end
communicates with a passage 92 formed in
head 55 and leading into the train line side
of the piston chamber 52. Also formed in
main body 51 is a passage 93 which, at one
end, communicates with passage 43 and at
the other end opens into the valve seat 54.
Also formed in valve seat 54 are the follow-
ing passages; 94, leading to atmosphere; 95
communicating with passage 38 and thus
communicating through passage 87 with the
spring chamber 25’; and 96, which com.-
municates with passage 86 and through pas-
sage 35, with the auxiliary reservoir 34.
An inwardly opening check valve 97 is
mounted in passage 93 so that the only direc-
tion of flow through passage 93 will be into
the valve chamber 53. Hxtended through
the main valve 61 are passages 101, 102 and
103. TFormed in the under facg of valve 61
are pockets 104, 105 and 106 which extend
only partly through the thickness of the
valve, but continuing through the valve in
pocket 105 is a passage 107 and continuing
through the valve from pocket 106 is a small
feed port 108. Pockets 105 and 106 are con.
nected by a passage 109 which runs through
the body of valve 61 between the upper and
lower faces thereof. A passage 110 leads
from the under face of valve 61 to one side
thereof. ‘

Extending through the riding valve 65 are
passages 111, 112, 118, 114, and a small feed
passage 115. The passages 112, 113, 114,
might, if desired, be merged into one pas-
sage but, in order to retain as much surface
as possible on the under face of valve 65, I
prefer to make them separate as shown.
Formed in the under face of valve 65 are
two pockets 116 and 117 and pocket 117 com.-
municates with passage 111 by a passage 118
which extends through the body of the
valve. A passage 121 is formed in the main
body 51 and leads up into the valve cham.-
ber 53 alongside of valve seat 54 and this
passage 121 connects with passage 89.

Assuming a car of the train to be equipped
with my improved brake structure as shown
in Fig. 1, and the engine to be equipped with
the usual main reservoir, pump and engi-
neer’s valve, and the train line to be connect-
ed to passage 41, the operation is as follows :
Starting with the parts in the positions

&
shown in Figs. 8, 8* and 8°, air from the

train line if admitted slowly, will pass into
the train line side of chamber 52 but will

also pass through passages 93, 103, and 115 -

into valve chamber 53 and pass from thence
through passages 121 and 39 into chamber
22 and also through passages 114, 102, 96, 36
and 35 into the auxiliary reservoir 84 so
that ultimately there will be in auxiliary
reservoir 34, chamber 22, valve chamber 53
and piston chamber 52 a pressure equal to
the train line pressure and piston 21 will be
driven, against the action of springs 26, to
the position shown in Fig. 1, where the
brakes will have been released. TIn this con-
dition the air pressures upon the two sides
of the valve piston 57 will be equal. If an
ordinary service application of the brakes
is required the engineer will move his valve
to service position and make about a 5 1b.
reduction in the train line, thus causing pis-
ton 57 to travel to the position indicated in
Fig. 4, further movement of the piston be-
ing resisted by the gage plungers 81 and 83.
Valve 61 does not move during this opera-
tion (spring 71 insuring this) but riding
valve 65 shifts almost to the limit of its
movement relative to valve 61, bringing pas-
sages 111 and 112 about half-way over pas-
sages 101 and 102 respectively of the valve
61, and bringing pocket 117 into register
with passage 103 so that communication is
established through passage 118, between
passages 101 and 103,

Chamber 22 1s continuously in communica-
tion with valve chamber 53 by’ means of
passages 89 and 121; auxiliary reservoir 34
Is in communication with valve chamber 53

through passages 35, 36, 96, 102, and 112, 105

Consequently air may flow from chamber 29
and auxiliary reservoir 84 into valve cham-
ber 53 and thence through passages 111, 101,
95, 38 and 37 into spring chamber 25 until

the pressure within chamber 25’ and valve 110

chamber 53 is very slightly less than the re-
duced train line pressure, whereupon piston
57 will move to the position shown in Fig.
5 thus carrying the riding valve 65 back to

the position shown in Figs. 5, 5 and sv, 115

This movement closes passage 101, and thus
retains within the spring chamber 25 the
air which is passed thereto and, because there
has been a reduction of pressure within

chamber 22, piston 21 will move to the right 120

(Fig. 1) so as to set the brake with a pres-
sure equal to the difference between the
spring pressure plus the air pressure in
chamber 25", and the pressure within cham-
ber 22. A ‘further braking force may be
obtained by a further reduction of train
line pressure, whereupon piston 57 and the
riding valve 65 will again move to the posi-
tion shown in Figs. 4, 4* and 4°, thus per-

mitting a further movement of air from 13°
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chamber 22 and auxiliary reservoir 34 into |
the spring chamber 25, the riding valve be-
ing carried back to the position shown in
Fig. 5 as soon as the flow produces a reduc-
tion in the valve chamber 53 slightly below
the second reduction in the train line
pressure.

Successive reductions of train line pres-
sure will result in repeated movements of
the kind described until the pressures with-
in chamber 22 and auxiliary reservoir 34
are reduced to a point where the pressure
within chamber 25 exactly equals said pres-
sures, at which time the full braking force
of the spring is being exerted. If the en-
tire exhaunstion necessary to operate the
valves in a series of cars had to be made
through an engineer’s valve, the time re-
quired for the application of the brakes at
the rear end of a long train would be danger-
ous because of the force of the oncoming ot
the unbraked cars at the vear end of the
train acting against the braked cars at the
front end of the train. This difficulty has,
of course, been recognized by others and
mechanismn has been provided to obtain a
local train line exhaust, the construction
being such that the actuation of the brake
controlling valve on the forward car will
result in a local exhaust from the train line
which thereupon causes the actuation of the
next succeeding brake - controlling valve,
where there is again a local train line ex-
haust which results in the actuation of the
next succeeding brake controlling valve, ete.
Such a construction is effective.so far as
speed of successive actuation of the valves
is concerned, but the air locally exhausted
from train line at each succeeding car ulti-
mately passes to atmosphere and is wasted.
In my present construction I have saved
this waste, without reducing the speed of
successive operation, in the following man-
ner. Referring now to Fig. 4 it will be
noticed that pocket 117 is in register with
passage 103 so that a communication is es-
tablished from passage 93 through passage
108, pocket 117, passage 118, passage 111
and passage 101 with passage 95 and from
thence to chamber 25’, so that there is a
movement locally from train line through
the circuit mentioned into the spring cham-
ber 25 where the air is saved to exert its
braking power upon piston 21. By this ar-
rangement I get all of the advantages of the
local train lime exhaust without, however,
wasting the air so exhausted. Further re-
duction of train line pressure will thereupon
cause a compression of spring 82 so that the
parts will move to the positions shown in
Figs. 6, 6* and 6>. In this position valve 61
is moved so as to bring pocket 104 in posi-
tion to connect passages 95 and 96 so that
direct communication between auxiliary res-
ervoir 34 and the spring chamber 25" is es-

- 076,224

tablished and communication between auxil-
iary reservoir 34 and valve chamber 53 is
cut off. At the same time passage 101 is
brought into register with the exhaust pas-
sage 94 and passage 111 is in register with
passage 101 so that valve chamber 53 ex-
hausts to atmosphere and, chamber 22 being
continuously in communication with valve
chamber 53, the air in chamber 22 is ex-
hausted to atmosphere so that all pressure
opposing the spring pressure 1s withdrawn
from piston 21 so that there is developed a
braking force which is equal to the spring
pressure plus the air pressure within cham-
ber 25’. If the train line reduction at this
time has been small, spring 82 will very
soon drive the riding valve to the left so as
to shift passage 111 out of register with
passage 101 and thus arrest exhaust from
chamber 22, there being the same flexibility
of action during exhaust from chamber 22
as there was in permitting flow into cham-
ber 25’. The operation up to this point is
very similar to the operation of the struc-
ture shown in my previous patent except
that in my previous structure, whenever
there was a withdrawal of pressure from the
air side of the brake piston 21 there was a
loss of all of the air which had theretofore
been available for opposing the spring pres-
sure. In the present case, however, it will
be noted that when chamber 22 is exhausted
to atmosphere the pressure within auxiliary
reservoir 84 is retained so that, as will ap-
pear later, the air within the auxiliary 34
becomes available to assist in refilling the
chamber 22 in order to release the brakes.

A release of the brakes from first serv-
ice application is obtained in the -follow-
ing manner. A slight increase in train line
pressure will cause piston 57 to move to the
left so as to connect passages 101 and 107,
thus permitting an outflow from spring
chamber 25’ to atmosphere and thus reduc-
ing the braking pressure. At the same time,
feed passage 115 will come into registry
with passage 108 so that air may flow from
train line into chamber 58 and from thence
down through passage 121 into chamber 22
and also through passages 113 or 114 into
passages 102 and 96 and thence into the
auxiliary reservoir 84. This will continue
until maximum pressure is attained in the
auxiliary reservoir 84 and chamber 22 so as
to resulf in a total although slow release of
the brakes, but the engineer may stop this
release at any time by a very slight train
line reduction which will carry the parts to
the position shown in Fig. 5.

A release from second service position Figs.
6, 6* and 6 first shifts the riding valve 65 to
the left until finger 66 engages finger 62 and
then continues until valve 61 is moved to the
left enough to bring passage 101 where it is
just beginning to overlap passage 95 and to
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bring passage 102 where it is just beginning
to overlap passage 96, and at this time pas-
sage 114 (ifig. 8*) is in register or partial
register with passage 102. Thereupon there
will be a flow of air from the auxiliary reser-
voir 84 through passages 96, 102 and 114
into valve chamber 53 and from thence
down through passage 121 into chamber 29.
The flow of air from the auxiliary reservoir
into the valve chamber 53 will be at a pres-
sure exceeding the train line pressure and
the consequence is that almost immediately
piston 57 will move back to the right until
passage 111 of the riding valve begins to
overlap passage 101 of the main valve which
Is in partial registry with passage 95, which
Is in communication with the spring cham-
ber 25" and there will therefore be a back
flow from spring chamber 25’ into chamber
53 and from thence into chamber 22 so that,
in the early stages of brake release, I trans-
fer a material quantity of air from the
spring chamber 25" back into chamber 22
from whence it originally came, instead of
exhausting to atmosphere as I did in my
previous constructions, thus effecting a ma-
terial saving. Whenever the pressure with-
in chamber 53 exceeds the train line pres-
sure, piston 57 will move still farther to the
right and thus stop flow from the spring
chamber and auxiliary into chamber 22 thus
giving the same flexibility of release that
there 1s of application. Whenever the pres-
sure within the spring chamber has been
reduced to a point equal to the train line
increase and there is then a further increase
of train line pressure the riding valve will
be carried to the position shown in Fig. 3
where communication is established, Dby
pocket 116, between the spring chamber and
atmosphere and between train line and the
auxiliary reservoir and chamber 22 in the
manner already described, thus resulting in
a complete release and withdrawal of air
pressure from the spring chamber.

When an emergency application is made
the following operations take place. The
engineer will throw his valve to emergency
position, thus causing a quick and heavy
reduction in train line pressure but, owing
to the friction in the train line, this train
line reduction is progressive in its nature
toward the rear of the train. The first con-
trolling valve to operate will be that on the
first car and the first movement will be =
movement of piston 57 to the first service
position (Fig. 4) and, because this position
1s maintained and riding valve 65 is not
oscillated as it would be in a service appli-
cation, in the manuner described, there will
be practically an immediate equalization of
pressures passing from auxiliary 34 and
chamber 22 into the spring chamber 25’ in
the manner already described and, at the
same time, a local, or accelerating, exhaust

=

from the train line is established through
passages 103, 117, 118, 111 and 101 into the
spring chamber, thus serving to hasten the
action of the next succeeding controlling
valve to the rear. This local accelerating
exhaust is fast enough to cause an actuation
of the controlling valve of the next car to
the rear before slack between the two cars
is taken out, thus starting the setting of the
brakes upon the second car befors it can
bump into the first car and before the brake
is fully set upon the first car. Further re-
duction of train line pressure will cause a
compression of spring 82 so that the piston
57 will move to the second service position
where auxiliary 84 is directly connected to
the spring chamber through pocket 104 and
the auxiliary is blanked with respect to
valve chamber 53 and at the same time,
cominunication is established between valyve
chamber 53 (and hence chamber 22) with
the atmosphere. The flow ‘of air from
chamber 22 to atmosphere at this time is
not quite as rapid as the flow of air from
the train line through the engineer’s valve
and_consequently piston 57 does not remain
in the second service position (Fig. 6) (al-
though there may possibly be a slight hesi-
tation at this time) buf continues in its
movement to the right, thus compressing
spring 84 and unseating valve 87, the parts
coming to the position shown in Fig. 7,
train line pressure «being thus locally ex-
hausted to atmosphere through passages 89,
86 and 90 and a full registration of ports
being established between chamber 22 and at.-
mosphere through passages 111, 101 and 94.

In descending long grades it is desirable,
although never before accomplished, so far
as I am aware, to be able to maintain the
brakes in set position while at the same time
recharging the various reservoirs. In order
to do this the engineer may, when the ap-
paratus is in any one of its previously de-
seribed positions, very suddenly increase the
train line pressure to a point about 12
pounds above the pressure then existing in
chamber 58 (which may be as low as atmos-
phere but will always be the then existing
train line pressure) whereupon piston 57
will move to its extreme position to the
left (Fig. 9) thus compressing springs 75
and 73 and bringing valves 65 and 61 to
the positions shown in Figs. 9, 92 and 9",
Here passage 105 is brought into register
with passage 95 but any communication be-
tween passage 105 and chamber 53 is blanked
as is clearly apparent from Fig. 9. Pas-
sage 106, however, is brought into register
with passage 93 so that air may flow directly
from the train line through passages 48,
93, 106, 109, 105, 95, 38 and 37 into spring
chamber 257, At the same time passage 108
forms a communication between the train
line passage 938 and valve chamber 53 so
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that air may pass from thence through pas-
sage 121 into chamber 22 and may pass
from chamber 58 through passage 110 mto
passage 96 (with which passage 110 is in reg-
ister) and from thenceinto auxiliary reservolr
34, so that the brakes may be held set while
chambers 22 and 84 arve being recharged
to their full extent. It is true that the re-
charging of chamber 22 will cause a gradual
reduction of the braking pressure because
the pressure accumulating within chamber
99 will act in resistance to the spring pres-
sure and the air pressure within chamber
25’ but when this position of the parts is
attained it is by reason of a direct connec-
tion between the main reservoir and the
brake apparatus and, as is well known, the
pressure carried within the main reservoir
is very considerably greater than that ordi-
narily carried within the train line and the
parts will be permitted to remain in the
straight air position only long enough to
permit accumulation within chambers 22
and 84 of the pressure of ordinary train
line which is about 70 lbs. to the square
inch, whereas the straight air pressure will
be very considerably in excess of this. The
consequence is that this gradual reduction
of braking pressure in the straight air posi-
tion is not particularly objectionable. It
by no means outweighs the advantage which
is gained by an ability to keep the brakes
set during a recharvging action. If, after
recharging, it is still desired to keep the
brakes set, the engineer will cause a reduc-
tion of train line pressure just sufficient to
cause the piston 57 to move first to approxi-
mately the position shown in Fig. 4 where-
upon straight air connections ave disestab-
lished and the parts will then automatically
assume the position shown in Fig. 5.

My improved valve is applied to the
“Westinghouse” or “New York” brake
cylinder and auxiliary reservoir in the man-
ner illustrated in Fig. 2. The brake cylinder
151 in which is mounted the usual brake
piston 152 is urged to release position by
means of a light spring 153. The air end
154 of the cylinder 151 is connected by a
pipe 155 with passage 95 of my valve. The
train line pipe 41 communicates, as before,
with passages 91 and 93, and a pipe 156
connects the usual and standard auxiliary
reservoir 157 with passage 96. The pipes
41, 155, and 156 are brought to a head 157
adapted to be connected to the main body
51 of my valve, said head being suitably
ported to form the proper connections with
the passages 95, 91, 93, and 96 but blanking
the passage 121 of the valve structure thus
throwing out of service this portion of the
mechanism but not in any way interfering
with the operation of the other parts.

The operation of the valve structure in
this use is as follows: Referring to Figs. 3,
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30 and 8b train line pressure will pass

through passage 93 to passage 103 and.

thence through passage 115 into the valve
chamber 53 and from thence through pas-
sages 114, 102 and 96 to pipe 156 and thence
to the auxiliary reservoir 157. The service
application of ‘the brakes will be produced
by a sufficient train line reduction to cause
piston 57 to move to the position shown in
Fig. 4 whereupon air passes from the auxil-
iary reservoir 157 through pipe 156 passages
96,” 102, and 114, chamber 53 and thence
through passages 111, 101 and 96 to pipe
155 and into the brake cylinder 154 so as
to force piston 152 to braking position.
Greater reduction of train line pressure will
carry the piston 57 to the position shown in
Fig. 6, at which time pocket 104 forms a di-
rect communication between the auxiliary
reservoir and the brake cylinder, through
pipe 156, passage 96, 104 and 95, and pipe
155, and at the same time a registration of
passages 111 and 101 with passage 94 permits
an exhaustion of pressure from chamber 53
through passage 94 and therefore the pis-
ton 57 will, as soon as the pressure within
chamber 53 is less than 6 1bs., be driven to
the left by spring 82 until passage 111 13
moved to the left out of registration with
passage 101 if train line pressure has not
been reduced below 6 1bs. It will be seen
therefore that, at the time of this position
of the valves, there is practically no pres-
sure within chamber 53 so that a very slight
increase of pressure in the train line will
cause a movement of piston 57 to the left,
so that a comparatively small increase in
train line pressure will start the valves to-
ward release or charging position.

After the brakes have been applied in the
manner described (or before if desired) an
application of brakes by straight air may
be accomplished, in the manner already de-
seribed, the engineer introducing into the
train line a sufficient pressure from the main
reservoir on the tender to drive piston 57
to the position shown in Fig. 9, whereupon
straight air passes from the train line
through passages 93, 109 95 and pipe 155
to the brake cylinder.

By proper control of the train line pres-
sures, piston 57 may be reciprocated from
straight air position to service position and
back repeatedly so that the bralkes may be
maintained in braking position indefinitely
so long as there is any air in the main reser-
voir and so long as the air pump will run.
This is an operation which, so far as I am
aware is absolutely novel in any automati-
cally operating type of air brake construc-
tion.

In the present types now commonly in tse

" difficulty is repeatedly experienced, where

any attempt is made to keep the brakes set
for a considerable period, by reason of leak-
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age of air from the brake cylinders and con-
sequent exhaustion of air from the auxiliary
reservolrs, and the auxiliary reservoirs can-
not be recharged without a total release of
braking pressures.

Referring again to the operation of my
improved valve, wholly Irrespective of
whether it be applied to my improved type
of brake, as illustrated in my above men-
tioned patents, or applied to the Westing-
house ™ or “ New York” brakes, I desire to
call attention to a peculiarity of action of
the valve mechanism by means of which an
engineer will be able, with the ordinary and
normal operation of the engineer’s valve, to
release the brakes in a forwardly progressive
order, 4. e., beginning at the rear car. This
is important in the handling of long trains
because, if, after all of the brakes have been
set, the forward brakes be released first, the
pull exerted by the rear cars which still have
their brakes set hard, will almost inevitably
result in a pulling apart of the train. Sup-
posing now that a long train be equipped
with my improved valve mechanism  and
that there has been an application of the
brakes, the release of the brakes will be ac-
complished by the engineer throwing his
valve to the full release position. This will
establish a direct and large connection be-
tween the main reservoir and the train line.
Alr at high pressure will rush into the train
line from the main reservoir and when it
reaches the valve mechanism of the first car
the pressure upon the right hand end of pis-
ton 57 will be great enough to carry said pis-
ton quickly to the straight air position (Iig.
9) thus retaining the brakes set upon the
first car. The valve mechanisms of succeed-
ing cars will be similarly affected, the pres-
sure upon the right hand end of the piston
57 gradually decreasing from car to car to-
ward the rear, until toward the end of the
train, in a long train, two or three cars in
advance of the caboose, the pressure upon
the right hand end of piston 57 will not be
suflicient to cause a compression of spring
72 but will be sufficient to compress spring 75
so that the riding valve 65, instead of stop-
ping where there is a full registration be-
tween the passage 95 and passage 94 will
pass on to the position shown in Tig. 8
where passage 107 is considerably throttled
so that the release of brake applying air
from the brake cylinder will be gradual.
Upon the cars still farther to the rear the
effect of the train line pressure increase
upon the piston 57 will be still less so that
the valve mechanism of the last car will have
its piston 57 stop when stem 58 engages the
abutment 74 and in this position there is a
full registration between the brake applying
air in the brake cylinder and the exhaust
passage 94 (Fig. 3) and there will be a rapid
release of the brake upon the very last car.

7

Proceeding now forwardly it will be found
that springs 72 and 75 will cause a shifting
of the valves to bring them to the full re
lease (or charge) position in forward suc-
cession because air from the train line will
be passing into the valve chamber 53
through passages 93, 106, and 108 tending to
equalize the pressure upon the opposite side
of piston 57 and, as in the rear cars the pres-
sures upon the right hand sides of pistons
57 were gradually less toward the rear of
the train, the cars toward the rear will be
the first to equalize upon opposite sides of
piston 57.  This condition will oceur

whether the engineer keeps his valve in the

full release position or not, although, in
practice, the engineer will throw his valve
to running position as soon as he has had
his valve in full release position long enough
to secure the release of the brakes of the
last car. Such actuation of the engineer’s
valve will hasten the release of the brakes
in the cars but will not change the order of
release. It is to be recalled, in this con-
nection, that if the engineer desires to keep
the brakes set after he has passed to the
straight air position, he must, by the time
there has been a complete recharging, carry
his valve to service position in order to move
the valve to service position.

Telaim as my invention i—

1. In an air brake, the combination, with
a brake cylinder and its piston, a train-line
connection, an auxiliary reservoir, and con-
nections between the train-line, brake cyl-
mder and auxiliary reservoir, of a con-
trolling - valve mechanism controlling the
connections between the train-line, auxiliary
reservoir and brake cylinder whereby the
brake cylinder may be connected with train-
line or with the auxiliary reservoir, and
train-line may be connected with the auxil-
iary reservoir, and a valve-operating mem-
ber connected with said valve mechanism
and subjected to train-line pressure whereby
variations in train-line pressure will pro-
duce movements of the valve mechanism to
cause a flow of air either from the auxiliary
reservoir relative to the brake cylinder to
cause a brake application, or from train-line
to the brake cylinder and to the auxiliary
reservoir to cause a brake application and
a recharging of the auxiliary reservoir.

2. In an air brake, the combination, with
a brake cylinder and its piston, an auxiliary
reservoir, a train-line connection and con-
nection between the train-line, brake cylin-
der and auxiliary reservoir, of a controlling-
valve mechanism controlling the connec-
tions between the train-line, auxiliary reser-
voir and brake cylinder, whereby the train-
line may be connected with the brake cyl-
inder and the auxiliary reservoir by an. in-
crease of train-line pressuve, and train-line
may be connected with the auxiliary reser-
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voir, and the auxiliary reservoir may be
connected with the brake cylinder, and
means for moving said controlling-valve
mechanism.

3. In an air brake, the combination, with
a brake cylinder and its piston, an auxiliary
reservoir, a train-line connection, and con-
nections between the train-line, brake cyl-
inder and auxiliary reservoir, of a con-
trolling-valve mechanism controlling the
connections between the train-line, auxiliary
reservoir and brake cylinder, whereby the
train-line may be connected with the brake
cylinder and the auxiliary reservoir, and the
train-line may be connected with the auxil-
iary reservoir, and the local reservolr may
be “connected with the brake cylinder and
means for moving said controlling-valve
mechanism to connect the brake cylinder
with either the auxiliary reservoir or train-
line, and to establish a connection between
train-line and auxiliary reservoir hen
train-line is connected with the brake cyl-
inder.

4. An air-brake controlling-valve com-
prising; a main body having, a piston cham-
ber, a train-line connection with one end of
said piston chamber, a valve chamber, a
train-line connection with said valve cham-
ber, a brake-cylinder passage, an auxiliary-
reserveir passage, and an atinosphere pas-
sage communicating with the valve cham-
ber; a piston mounted in the piston cham-
ber; and valve mechanism mounted within
the valve chamber and connected with the
piston, said valve mechanism being so
formed as to connect train-line with the
auxiliary reservoir passage, and to connect
train-line with the brake-cylinder passage,
and to connect train-line with the valve
chamber, and to connect the auxiliary reser-
voir with the brake cylinder, and to connect
brake cylinder with atmosphere, and to con-
nect the valve chamber with atmosphere.

5. An air-brake controlling-valve com-
prising ; a main body having, a piston cham-
ber, a train-line connection with one end
of said piston chamber, a valve chaimnber, a
train-line connection with said valve cham-
ber, a brake-cylinder passage, an auxiliary-
reservoir passage, an atmosphere passage
communicating with the valve chamber, and
a passage for establishing communication
between the valve chamber and the brake
cylinder upon the opposite side of the brake
piston to which the first mentioned brake-
cylinder passage leads; a piston mounted in
the piston chamber; and valve mechanism
mounted within the valve chamber and con-
nected with the piston, said valve mecha-
nism being so formed as to connect train-line
with the auxiliary reservoir passage, and to
connect train-line with the first-mentioned
brake-cylinder passage, and to connect
train-line with the valve chamber, and to
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connect the auxiliary reservoir with the
brake cylinder, and to connect brake cyl-
inder with atmosphere, and to connect the
valve chamber with atmosphere.

6. An air-brake controlling - valve com-
prising; a main body having, a piston cham-
ber, a train-line connection with one end of
said piston chamber, a valye chamber, a
train-line connection with said valve cham-
ber, a brake-cylinder passage, an auxiliary-
reservoir passage, and an atmosphere pas-
sage communicating with the valve cham-
ber; a piston mounted in the piston chamber;
a valve mechanism mounted within the valve
chamber and connected with the piston, said
valve mechanism being so formed as to con-
nect train-line with the auxiliary reservoir
passage, and to connect train-line with the
brake-cylinder passage, and to connect train-
line with the valve chamber, and to connect
the auxiliary reservoir with the brake cyl-
inder, and to connect brake cylinder with
atmosphere, and to connect the valve cham-
ber with atmosphere; and means for yield-
ingly restraining movement of the piston at
intermediate points in its possible move-
ment.

7. An air-brake controlling - valve com-

prising; a main body having, a piston cham-
ber, a train-line connection with one end of
said piston chamber, a valve chamber, a
train-line connection with said valve cham-
ber, a brake-cylinder passage, an auxiliary-
reservoir passage, an atmosphere passage
communicating with the valve chamber, a
passage for establishing communication be-
tween the valve chamber and the brake cyl-
inder upon the opposite side of the brake
piston to which the first mentioned brake-
cylinder passage leads; a piston mounted in
the piston chamber; and valve mechanism
mounted within the valve chamber and con-
nected with the piston, said valve mechanism
being so formed as to connect train-line with
the local reservoir passage, and to connect
train-line with the first-mentioned brake-cyl-
inder passage, and to connect train-line with
the valve chamber, and to connect the auxil-
iary reservoir with the brake-cylinder, and to
connect brake cylinder with atmosphere, and
to connect the valve chamber with atmos-
phere; and means for yieldingly restraining
movement of the piston at intermediate
points in its possible movement.

8. A controlling valve for air brakes com-
prising ; a main body, having a piston cham-
ber, a valve chamber, a train-line passage
communicating with the piston chamber, a
train-line passage communicating with the
valve chamber, and three passages communi-
cating with the valve chamber and adapted
to establish communication respectively with
a brake cylinder, an auxiliary reservoir, and
atmosphere; a piston mounted in the piston
chamber; valve mechanism connected with
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the piston and cobperating with the passages
communicating with the valve chamber in
such manner as to establish and disestablish
connections between train-line and valve
chamber, between train-line and the brake-
cylinder passage and auxiliary reservoir
passage by increase of train-line Pressure,
between auxiliary-reservoir passage and the
said brake-cylinder passage, and between
brake-cylinder passage and atmosphere pas-
sage; and a spring abutment for yieldingly
limiting the movement of the piston in one
direction.

9. A controlling valve for air brakes com-
prising; a main body, having a piston cham-
ber, a valve chamber, a train-line passage
communicating with the piston chamber, a
train-line passage communicating with the
valve chamber, three passages communicat-
ing with the valve chamber and adapted teo
establish communication respectively with a
brake cylinder, an auxiliary reservoir, and
atmosphere, and a second” brake - cylinder
passage communicating with the valve cham-
ber; a piston mounted in the piston cham-
ber; valve mechanism connected with the
piston and coSperating with the passages
communicating with the valve chamber in
such manner as to establish and disestablish

connections between train-line and valve

chamber, between train-line and the first-
mentioned brake-cylinder passage, between
auxiliary - reservoir passage and the said
first-mentioned brake-cylinder passage, and
between brake-cylinder passage and atmos-
phere passage; and a spring abutment for
yieldingly limiting the movement of the
piston in one direction.

10. A controlling valve for air brakes
comprising; a main body, having a piston
chamber, a valve chamber, a train-line pas-
sage communicating with the piston cham-
ber, a train-line passage communicating with
the valve chamber, and three passages com-
municating with ‘the valve chamber and

adapted to establish communication respec- -

tively with a brake cylinder, an auxiliary
reservoir, and atmosphere; a piston mount-
ed in the piston chamber; valve mechanism
connected with the piston and codperating
with the passages communicating with the
valve chamber in such manner as to estab-
lish and disestablish connections between
train-line and valve chamber, between train-
line and the brake-cylinder passage, between
auxillary-reservoir passage and the said
brake-cylinder passage, and between brake-
cylinder. passage and atmosphere passage; a
spring abutment for yieldingly limiting the
movement of the piston in one direction; a
pair of differentiated spring abutments for
limiting the movement of the piston in the
opposite direction; a valve controlling a
local exhaust between the first-mentioned
train-line passage and atmosphere; means

connected with said valve for engagement by
said piston in its movement in said direc-
tion; and a spring holding said local exhaust
valve to its seat by a-pressure exceeding the
pressure of the said spring abutment.

11. A controlling valve for air brakes
comprising; a main body, having a piston
chamber, a valve chamber, a train-line pas-
sage communicating with the piston cham-
ber, a train-line passage communicating with
the valve chamber, three passages communi-
cating with the valve chamber and adapted
to establish communication respectively with
a brake cylinder, an auxiliary reservoir, and
atmosphere, and a second brake-cylinder
passage communicating with the valve cham-
ber; a piston mounted in the piston cham- -
ber; valve mechanism connected with the
piston and codperating with the passages
communicating with the valve chamber in
such manner as to establish and disestablish
connections between train-line and valve
chamber, between train-line and the first-
mentioned brake-cylinder passage, between
auxiliary-reservoir passage and the said first-
mentioned brake-cylinder passage, and be-
tween brake-cylinder passage and atmos-
phere passage; a spring abutment for yield-
ingly limiting the movement of the piston
in one direction; a pair of differentiated 95
spring abutments for limiting the movement
of the piston in the opposite direction; a
valve controlling a local exhaust between the
first-mentioned train-line passage and at-
mosphere ; means connected with said valve 100
for engagement by said piston in its move-
ment in said direction; and a spring holding
said local exhaust valve to its seat by a pres-’
sure exceeding the pressure of the said
spring abutment. 105

12. A brake-controlling valve comprising,

a piston cylinder, a train-line connection
with one end of said cylinder, a valve cham-

ber connecting with the opposite end of said
cylinder, and valve mechanism mounted in 110
said chamber and connected to said piston,

the main body and the valve mechanism hav-

ing coSperating passages which, upon reg-
istry, will connect the valve chamber with
atmosphere whereby comparatively small in- 115
crease of pressure in the train-line will actu-

ate the valve mechanism.

13. In a brake mechanism, the combina-
tion, of a brake cylinder, a brake piston
mounted therein, an air chamber communi- 120
cating with one end of the brake cylinder, a
brake-applying spring acting upon the brake
piston, a controlling valve comprising pas-
sages and valve mechanism through which
may be established communication between 125
train-line and the brake cylinder, and be-
tween the brake cylinder and the air cham-
ber, and between said brake cylinder and
air chamber and atmosphere, the communi-
cation between the brake cylinder and the 130
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air chamber being established both upon the
brake-applying movement of the valve mech-
anism and also upon the brake-releasing
movement of the valve mechanism, whereby
air will be transferred from the brake cyl-
inder to the air chamber to furnish brake-
applying air pressure, and a part of said air
will be re-transferred from the air chamber
to the brake cylinder to furnish brake-re-
leasing air pressure.

14. In a brake mechanism, the combina-
tion, of a brake cylinder, a brake piston
mounted therein, an air chamber communi-
cating with one end of the brake cylinder, a
brake-applying spring acting upon the brake

“ piston, a controlling valve comprising pas-

sages and valve mechanism through which
may be established communication between
train-line and the brake cylinder, and be-
tween train-line and the air chamber, and
between the brake cylinder and the air cham-
ber, and between said brake cylinder and
air chamber and atmosphere, the communi-
cation between the brake cylinder and the
air chamber being established both upon the
brake-applying movement of the valve mech-
anism and also upon the brake - releasing
movement of the valve mechanism, whereby
air will be transferred from the brake cyl-
inder to the air chamber to furnish brale-
applying air pressure, and a part of said air
will be re-transferred from the air chamber
to the brake cylinder to furnish brake-re-
leasing air pressure.

15. In a brake mechanism, the combina-
tion, of a brake cylinder, a brake piston
mounted therein, an air chamber communi-
cating with one end of the brake cylinder, an
auxiliary reservoir, a brake-applying spring
acting upon the brake piston, and a control-
ling valve comprising passages and valve
mechanism through which may be estab-
lished communication between train-line and
the brake cylinder and the auxiliary reser-
voir, and between the brake cylinder and
auxiliary reservoir and the air chamber, and
between said brake cylinder and air chamber
and atmosphere.

16. In a brake mechanism, the combina-
tion, of a brake cylinder, a brake piston
mounted therein, an air chamber communi-
cating with one end of the brake cylinder,
an auxiliary reservoir, a brake-applying
spring acting upon the brake piston, and a
controlling valve comprising passages and
valve mechanism through which may be es-
tablished communication between train-line
and the brake cylinder and the auxiliary
reservoir, and between train-line and the air
chamber, and between the brake cylinder
and auxiliary reservoir and the air chamber,
and between said brake cylinder and air
chamber and atmosphere.

17. In a brake mechanism, the combina-

‘tion, of a brake cylinder, a brake piston
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mounted therein, an air chamber communi-
cating with one end of the brake cylinder,an
auxiliary reservoir, a brake-applying spring
acting upon the brake piston, and a control-
ling valve comprising passages and valve
mechanism through which may be estab-
lished communication between train-line and
the brake cylinder and the auxiliary reser-
voir, and between the brake cylinder and
auxiliary reservoir and the air chamber, and
between said brake cylinder and air chamber
and atmosphere, the communication between
the brake cylinder and the air chamber be-
ing established both upon the brake-apply-
ing movement of the valve mechanism and
upon the brake-releasing movement of the
valve mechanism, whereby air will be trans-
ferred from the brake cylinder to the air
chamber to furnish brake-applying air pres-
sure, and a part of said air will be re-trans-
ferred from the air chamber to the brake
cylinder to furnish brake-releasing air pres-
sure. :

18. In a brake mechanism, the combina-
tion, of a brake cylinder, a brake piston
mounted therein, an air chamber communi-
cating with one end of the brake cylinder, an
auxiliary reservoir, a brake-applying spring
acting upon the brake piston, and a control-
ling valve comprising passages and valve
mechanism through which may be estab-
lished communication between train-line and
the brake cylinder and the auxiliary reser-
voir, and between train-line and the air
chamber, and between the brake cylinder
and auxiliary reservoir and the air cham-
ber, and between said brake cylinder and air
chamber and atmosphere, the communica-
tion between the brake cylinder and the air
chamber being established both upon the

' brake-applying movement of the valve mech-

anism and upon the brake-releasing move-
ment of the valve mechanism, whereby air
will be transferred from the brake cylinder
to the air chamber to furnish brake-apply-
ing air pressure, and a part of said air will
be re-transferred from the air chamber to
the brake cylinder to furnish brake-releas-
ing air pressure. .

19. In a brake mechanism, the combina-
tion, of a brake cylinder, a brake piston
mounted therein, an air chamber communi-
cating with one end of the brake cylinder,
a brake-applying spring acting upon the
brake piston, a controlling valve comprising
passages and valve mechanism through which
may be established communication between
train-line and the brake cylinder, and between
the brake cylinder and the air chamber, and
between said brake cylinder and air chamber
and atmosphere, the communication between
the brake cylinder and the air chamber be-
ing established both upon the brake-apply-
ing movement of the valve mechanism and
also upon the brake-releasing movement of
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the valve mechanism, whereby air will be
transferred from the brake cylinder to the
air chamber to furnish brake-applying air
pressure, and a part of said air will be re-
transferred from the air chamber to the
brake cylinder to furnish brake-releasing air
pressure, said controlling valve also com-
prising a piston chamber communicating
with train-line, and a piston mounted in said
piston chamber and connected to the valve
mechanism to operate the same.

£0. In a brake mechanism, the combina-
tion, of a brake cylinder, a brake piston
mounted therein, an air chamber communi-
cating with one end of the brake cylinder,
a brake-applying spring acting upon the
brake piston, a controlling valve comprising
bassages and valve mechanism through
which may be established communication
between train-line and the brake cylinder,
and between train-line and the air chamber,
and between the brake cylinder and the air
chamber, and between said brake cylinder
and air chamber and atmosphere, the com-
munication between the brake cylinder and
the air chamber being established both upon
the brake-applying movement of the valve
mechanism and also upon the brake-releas.
Ing movement of the valve mechanism,
whereby air will be transferred from the
brale cylinder to the air chamber to furnish
brake-applying air pressure, and a part of
said air will be re-transferred from the air
chamber to the brake cylinder to furnish
brake-releasing air pressure, said controlling
valve also comprising a piston chamber com.
municating with train-line, and a piston
mounted in said piston chamber and con-
nected to the valve mechanism to operate the
same.

21. In a brake mechanism, the combina-
tion, of a brake cylinder, a brake piston
mounted therein, an air chamber communi-
cating with one end of the brake cylinder,
an auxiliary reservoir, a brake-applying
spring acting upon the brake piston, a con-
trolling  valve comprising passages and
valve mechanism through which may be es-
tablished communication between train-line
and the brake-cylinder and the auxiliary
reservoir, and between the brake cylinder
and auxiliary reservoir and the air chamber,
and between said brake cylinder and air
chamber and atmosphere, said controlling
valve also comprising a piston chamber com.
municating with train-line, and a piston
mounted in said piston chamber and con-
nected to the valve mechanism to operate the
same.

22. In a brake mechanism, the combina-
tion, of a brake cylinder, a brake piston
mounted therein, an air chamber communi-

cating with one end of the brake cylinder,
an auxiliary reservoir, a brake-applying
spring acting upon the brake piston, a con-

ik

trolling valve comprising passages and valve
mechanism through which may be estab-
lished - communication between train-line
and the brake cylinder and the auxiliary
reservoir, and between train-line and the air
chamber, and between the brake cylinder
and auxiliary reservoir and the air chamber,
and between said brake cylinder and air
ckamber and atmosphere, said controlling
valve also comprising a piston chamber com.
municating with train-line, and a piston
mounted in said piston chamber and con-
nected to the valve mechanism to operate the
same.

23. In a brake mechanism, the combina-
tion, of a brake cylinder, a brake piston
mounted therein, an air chamber communi-
cating with one end of the brake cylinder,
an auxiliary reservoir, a brake - applying
spring acting upon the brake piston, a con-
trolling valve comprising passages and
valve mechanism through which may be es-
tablished communication between train-
line and the brake cylinder and the auxil-
lary reservoir, and between the brake cylin-
der and auxiliary reservoir and the air
chamber, and between said brake cylinder
and air chamber and atmosphere, the com-
munication between the brake cylinder and
the air chamber being established both upon
the brake-applying movement of the valve
mechanism and upon the brake - releasing
movement of the valve mechanism, whereby
air will be transferred from the brake eylin-
der to the air chamber to furnish brake-ap-
plying air pressure, and a part of said air
will be re-transferred from the air chamber
to the brake cylinder to furnish brake-re-
leasing air pressure, said controlling valve
also comprising a piston chamber communi-
cating with train-line, and a piston mounted
in said piston chamber and connected to the
valve mechanism to operate the same.

24. In a brake mechanism, the combina-
tion, of a brake cylinder, a brake piston
mounted therein, an air chamber communi-
cating with one end of the brake cylinder,
an auxiliary reservoir, a brake - applying
spring acting upon the bralke piston, a con-
trolling valve ~ comprising passages and
valve mechanism through which may be es-
tablished communication between  train-
line and the brake cylinder and the auxil-
lary reservoir, and between train-line and
the air chamber, and between the brake eyl-
inder and auxiliary reservoir and the nir
chamber, and between said brake cylinder
and air chamber and atmosphere, the com-
munication between the brake cylinder and
the air chamber being established both upon
the brake-applying movement of the valve
mechanism and upon the brake - releasing
movement of the valve mechanism, whereby

.air will be transferred from the brake eylin-

der to the air chamber to furnish brake-ap-
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plying air pressure, and a part of said air
will be re-transferred from the air chamber
to the brake cylinder to furnish brake-re-
leasing air pressure, said controlling valve
also comprising a piston chamber communi-
cating with train-line, and a piston mounted
in said piston chamber and connected to the
valve mechanism to operate the same.

25. An air brake comprising a main cylin-
der, an annular head closing one end of said
cylinder and carrying a spring chamber
communicating with one end of the brake
cylinder,-a piston mounted in the brake cyl-
inder, a spring mounted in the spring cham-
ber and engaging the piston to drive the
same in brake-applying direction, and a cyl-
inder sleeved over the spring chamber and
forming therewith an annular auxiliary res-
ervoir, suitable passages giving ingress and
egress to and from the brake cylinder, the
spring chamber and the auxiliary reservoir,
substantially as and for the purpose de-
scribed.

96. A controlling' valve for air brakes
comprising, a main body, having formed
therein, a piston chamber, a valve chamber
communicating with one end of said piston
chamber, a train-line passage communicat-
ing with the opposite end of said piston
chamber, a checked train-line passage lead-
ing into the valve chamber, and the follow-
ing passages communicating with the valve
chamber, to-wit;—a brake cylinder passage,

an auxiliary reservoir passage, a valve-oper-

ating piston mounted in the piston chamber;
a main valve mounted in the valve chamber
and comprising the passages, 101, 102, 103,
104, 103, 106, 107, 108, 109 and 1103 a riding
valve codperating with the main valve and
connected to the piston, said riding valve
comprising the passages, 111, 112, 113, 114,
115, 116, 117 and 118.

97. A controlling valve for air brakes
comprising, a main body, having formed
therein, a piston chamber, a valve chamber
communicating with one end of said piston
chamber, a train-line passage communicating
with the opposite end of said piston cham-
ber, a checked train-line passage leading into
the valve chamber, and the following pas-
sages communicating with the valve cham-
ber, to-wit;—a brake-cylinder passage, an
auxiliary-reservoir passage, an atmosphere
passage, and a second brake cylinder pas-
sage; a valve-operating piston mounted in
the piston chamber; a main valve mounted
in the valve chamber and comprising the
passages, 101, 102, 103, 104, 105, 106, 107,
108, 109, and 110; a riding valve codperating
with the main valve and connected to the
piston, said riding valve comprising the pas-
sages, 111, 112, 113, 114, 115, 116, 117 and
118.

98. A controlling valve for air brakes
comprising, a main body, having formed

976,224

therein, a piston chamber, a valve chamber
communicating with one end of said piston
chamber, a train-line passage communicating
with the opposite end of said piston cham-
ber, a checked train-line passage leading into
the valve chamber, and the following pas-
sages communicating with the valve cham-
ber, to-wit;—a brake-cylinder passage, an
auxiliary-reservoir passage, an atmosphere
passage; a valve-operating piston mounted
in the piston chamber; a main valve mount-
ed in the valve chamber and comprising the
passages, 101, 102, 103, 104, 105, 106, 107,
108, 109, and 110; a riding valve coGperat-
ing with the main valve and connected to the
piston, said riding valve comprising the
passages, 111, 112, 113, 114, 115, 116, 117
and 1183 a spring abutment to limit the
movement of the riding valve in one direc-
tion, a second stronger spring abutment act-
ing in the same direction as_the first-men-
tioned spring abutment to yieldingly limit
the movement of the two valves; and a
spring abutment to yieldingly limit the
movement of said valves-in the opposite di-
rection.

29. A controlling valve for air brakes
comprising, a main body, having formed
therein, a piston chamber, a valve chamber
communicating with one end of said piston
chamber, a train-line passage communicat-
ing with the opposite end of said piston
chamber, a checked train-line passage lead-
ing into the valve chamber, and the follow-
ing passages communicating with the valve
chamber, to-wit;—a brake-cylinder passage,
an auxiliary-reservoir passage, an atmos-
phere passage, and a second brake cylinder
passage; a valve-operating piston mounted
in the piston chamber; a main valve mount-
ed in the valve chamber and comprising the
passages, 101,-102, 103, 104, 105, 106, 107,
108, 109 and 110; a riding valve coperating
with the main valve and connected to the
piston, said riding valve comprising the pas-
sages 111, 112, 118, 114, 115, 116, 117, and
118; a spring abutment to limit the move-
ment of the riding valve in one direction,
a second stronger spring abutment acting in
the same direction as the first-mentioned
spring abutment to yieldingly limit the
movement of the two valves; and a spring
abutment to yieldingly limit the movement
of said valves in the opposite direction.

30. A controlling valve for air brakes
comprising, a main body, having formed
therein, a piston chamber, a valve chamber
communicating with one end of said piston
chamber, a train-line passage communicating
with the opposite end of said piston cham-
ber, a checked train-line passage leading into
the valve chamber, and the following pas-
sages communicating with the valve cham-
ber, to-wit;j—a brake-cylinder passage, an
auxiliary-reservoir passage, an atmosphere
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passage; a valve-operating piston mounted
in the piston chamber; a main valve mount-
ed in the valve chamber and comprising the
passages, 101, 102, 103, 104, 105, 106, 107,
108, 109 and 110; a riding valve codperating
with the main valve and connected to the
piston, said riding valve comprising the pas-
sages, 111, 112, 113, 114, 115, 116, 117 and
118; a spring abutment to limit the move-
ment of the riding valve in one direction, a
second stronger spring abutment acting in
the same direction as the first - mentioned
spring abutment to yieldingly limit the
movement of the two valves; a spring abut-
ment to yieldingly limit the movement of
said valves in the opposite direction; a local
train-line exhaust valve, and a spring abut-
ment connected with said exhaust valve and
stronger than the last mentioned spring
abutment to further yieldingly limit the
movement of the valves in the last men.
tioned direction, all substantially as and for
the purpose set forth.

31. A controlling valve for air brakes
comprising, a main body, having formed
therein, a piston chamber, a valve chamber
communicating with one end of said piston
chamber, a train-line pbassage communicat-
ing with one end of said piston chamber, a
checked train-line passage leading into the
valve chamber, and the following passages
communicating with the valve chamber, to-
Wit;—a brake - cylinder Passage, an auxil-
iary-reservoir bassage, an atmosphere pas-
sage, and a second brake-cylinder passage;
a valve-operating piston mounted in the pis-
ton chamber; a main valve mounted in the
valve chamber and comprising the passages,
101, 102, 103, 104, 105, 106, 107, 108, 109 and
1105 a riding valve co0perating with the
main valve and connected to the Ppiston, said
riding valve comprising the passages 111,
112, 118, 114, 115, 116, 117 and 118; a spring
abutment to limit the movement of the rid-
Ing valve in one direction, a second stronger
spring abutment acting in the same direc-
tion as the first-mentioned spring abutment
to yieldingly limit the movement of the two
valves; a” spring abutment to yieldingly
limit the movement of said valves in the
opposite direction; a local train.-line ex-
haust valve, and a spring abutment connect-
ed with said exhaust valve and stronger than
the last-mentioned spring abutment to fur-
ther yieldingly limit the movement of the
valves in the last-mentioned direction, all
substantially as and for the burpose set
forth.

32. An air brake controlling valve com-
prising, a main body and movable valve
mechanism therein, said main body and mov-
able valve mechanism having cobperating
passages by means of which communication
may be established between a brake eylinder
and an auxiliary reservoir, between train-

i

line and a brake cylinder and auxiliary res-
ervoir, and between train-line and the aux-
iliary reservoir, and means for shifting said
valve mechanism whereby brakes may be ap-
plied by reason of flow of air either from
the auxiliary reservoir or from train-line.
33, An air brake controlling valve com-
prising, a main body and movable valve
mechanism therein, said main body and mov-
able valve mechanism having cobperating
passages by means of which communication
may be established between train line and a
brake cylinder and an auxiliary reservoir,
between a brake cylinder.and auxiliary res-
ervoir, and between train-line and the aux-
iliary reservoir, and means for shifting said
valve mechanism whereby brakes may be
applied by reason of flow of air either from
the auxiliary reservoir or from train-line,
sald shifting means comprising a piston
subjected upon one side to train-line pres-
sure and upon the other side to valve cham-
ber pressure. '

84. In an air brake, the combination with
the brake cylinder and its piston, the train
line, the auxiliary reservoir, of a controlling
valve mechanism comprising a valve-operat-
ing member subjected upon one side to train-
line pressure and upon the opposite side to
pressure from the auxiliary reservoir, and
valve mechanism controlled by said valve-
controlling member for establishing either
a communication between the auxiliary res-
ervoir and the brake cylinder, or a communi-
cation between the train-line and the brake
cylinder and auxiliary reservoir, whereby
the brake -cylinder may be supplied with
brake-applying air either from the auxiliary
reservolr or from train-line and the auxil-
iary reservoir recharged.

35. In an air brake, the combination with
the brake cylinder and its piston, a brake-
applying spring acting upon the piston to
drive the same to brake-applying Pposition,
an auxiliary reservoir, the train-line, and a
main reservoir, of a controlling valve com-
prising a valve-controlling member subject-
ed upon one side to train.line pressure and
upon the other side to auxiliary reservoir
pressure, and valve mechanism controlled by
said valve controlling member for modify-
ing the local reservoir Pbressure relative to
the piston, or for introducing pressure di-
rect from the train-line to said piston to
supplement the spring.

86. In an air bralke, the combination with
the brake cylinder and its piston, a brake-
applying spring acting upon the piston to
drive the same to brake-applying Position,
an auxiliary reservoir, the train-line, and a
main reservoir, of a controlling valve com-
prising a valve-controlling member subject-
ed upon one side to train-line pressure and
upon the other side to auxiliary reservoir
pressure, and valve mechanism controlled by

70

75

30

85

90

95

100

105

110

115

120

125

130



14

976,224

said valve controlling member for modify-
ing the local reservoir pressure relative to

the piston

by transferring a part thereof to

" act upon the piston in brake-applying direc-
tion, or for introducing pressure direct from
the train-line to said piston to supplement

the spring.
In witness w

hereof, I, have hereunto set

my hand and seal at Indianapolis, Indiana,
this 26th day of March, A. D. one thousand 10
nine hundred and nine.

AUGUSTUS A. ST. CLAIR. [L.8.]

Witnesses:
Arraur M. Hoop,
Tmomas W. McMzeaxs.
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