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Beit known that I, FREDB. COREY, a citizen 
of the United States, residing at Schenectady, 
in the county of Schenectady and State of New 

5 York, have invented certain new and useful Im 
provements in Automatic Air-Brake Systems, 
of which the following is a specification. 
My invention relates to certain novel and 

useful improvements in automatic air-brake 
Io systems-that is, Systems in which the brakes 

are applied by a reduction in the pressure of 
the air in the train-pipe in contradistinction to 
systems in which the brakes are applied by an 
increase in such pressure. 
One object of my invention is to provide an 

improved air-brake system by which the en 
gineer may control the release of the brakes 
so as to maintain any desired braking-power 
in the brake-cylinder—in other words, to pro 

2 o vide an improved means for gradually releas 
ing the brakes and stopping the releasing op 
eration at any desired point. 

In the case of the systems now in common 
use serious difficulties often arise in the han 

25 dling of long trains, such as are common in 
freight service, because of the inability of the 
engineer to partially release the brakes. In 
such systems the brakes on each car are fully 
released at a single operation, and the releas 

3o ing action also takes place on the different cars 
in Succession, so that it often happens that 
when the brakes are released while the train 
is running at a considerable speed-say ten or 
twelve miles per hour-the head of the train, 

35 having the check to its speed suddenly re 
moved in advance of the rear, moves forward 
with such force as often to break the train in 
two or more parts. By the employment of 
my invention this difficulty is overcome. 
Another object of my invention is to pro 

vide means which may be readily operated by 
the engineer to apply the brakes in case he 
fails to get a proper braking action upon mov 
ing his valve to make the usual service appli 

45 cation. This is a safety feature of impor 
tance, and its function, so far as I know, is 
not accomplished by any form of brake mech 
anism now in use. 
Another object of my invention is to im 

prove automatic systems of the differential 
type in which compressed air is admitted to 
both sides of the brake-cylinder piston and in 
which the application and release of the brakes 
is brought about by establishing a difference 
of pressure on the opposite sides of said pis 
ton. Heretofore it has been necessary in Sys 
tems of this type to reduce the pressure of the 
air in the train-pipe to that of atmosphere in 
order to secure a maximum brake application. 
This reduction causes an enormous waste of 
air, since in the ordinary brake equipment the 
capacity of the train-pipe and its connections 
is many times the piston displacement. I 
overcome this serious objection by means of 
certain improvements by which I am enabled 
to secure the maximum brake application with 
a relatively small reduction in the pressure of 
the air in the train-pipe and, conversely, a 
great restoration of pressure in the brake-cyl 
inder with a small restoration of pressure in 
the train-pipe, thus securing a great saving of 
air in the operation of the system. 
Other objects and advantages of my inven 

tion will appear from the following detailed 
description, taken in connection with the ac 
companying drawings, and the different fea 
tures and combinations of the invention will 
be definitely pointed out in the appended 
claims. 

In the drawings, Figure 1 is a view illus 
trating, partly in diagram, one form of my 
invention and showing the equalizing-valve 
detached from the other parts and drawn to 
a slightly-enlarged scale. Fig. 2 is a verti 
cal section of an equalizing-valve attached to 
the end of the brake-cylinder and illustrates 
the preferred form of my invention; and Figs. 
3, 4, and 5 are fragmentary views illustrat 
ing different operative positions of the latter 
equalizing-valve. 
The form shown in Fig. 1 does not embody 

the safety feature previously referred to as . 
one of the objects of my invention, but by 
reason of its simplicity discloses the principle 
of operation of the other features much more 
clearly than the preferred form and is de 
scribed and shown largely for that reason. 

Referring to the drawings, in which like 
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characters refer to like parts throughout the 
several views, and particularly to Fig. 1, which 
illustrates the simpler form of my invention, 
1 designates the train-pipe, which is connect 
ed by a pipe 2 to an equalizing-valve 3, which 
in turn is connected by a pipe 4 with the right 
or lower end of a brake-cylinder 5. A pipe 
6 connects the left or upper end of the brake 
cylinder with an auxiliary reservoir 7, and a 
pipe 8, which is provided with a check-valve 
9, connects the pipes 4 and 6. The brake 
cylinder 5 is of the differential type pre 
viously referred to and contains a piston 10, 
which is moved to the left end of the cylinder 
by a spring 11 when the air-pressures on its 
opposite sides are equal and toward the right 
when the pressure at its right falls off, the 
former position corresponding to 'brakes 
off’ and the latter to different degrees of 
brakes on,” depending upon the extent of 

movement. The spring 11 surrounds the pis 
ton-rod 12 and bears against said piston and 
the right end of the cylinder. The piston-rod 
12 is adapted to be connected at its outer end 
to the usual brake - lever mechanism. The 
brake-piston 10 is provided with a cupped 
packing-ring 13, of leather or other suitable 
material, which is clamped between said pis 
ton and its follower and is held down against 
the inner surface of the cylinder by a spring 
ring 14. The packing-ring 13 is so arranged 
that air may leak between it and the cylinder 
from the right side of the piston to the left, 
but not from the left to the right. This con 
struction serves as a means for supplying air 
under pressure from the pipe 4 to the left side 
of the piston and to the auxiliary reservoir 7 
in addition to the passage through the pipe 8. 
The check-valve 9 serves a similar purpose in 
the pipe 8 and prevents air from flowing from 
the reservoir 7 toward the train-pipe, but 
allows it to flow in the opposite direction. 
The casing of the equalizing-valve 3 consists, 
essentially, of the body 15, a head 16, se 
cured to one end thereof, with a suitable inter 
posed gasket 17, and a plug 18, screwed into 
the opposite end of the body 15 and held in 
place by a check-nut 19. Suitable bushings 
20, 21, and 22 are fitted within the valve-body 
15, and within these a double piston 23 is 
adapted to reciprocate. The bushings are of 
different diameters to accommodate the dif 
ferent diameters of the piston-heads, which 
are so spaced as to divide the interior of the 
valve into three chambers 24, 25, and 26, two 
of which chambers, 24 and 26, communicate 
with the train-pipe 1 and the brake-cylinder 
5 through the pipes 2 and 4, respectively. A 
spiral spring 27, located between the plug 18 
and the collar 28 on the piston 23, normally 
holds the piston at the extreme right of its 
travel, and a passage 29, with a port 30, con 
nects the chambers 24 and 26 for certain po 
sitions of the piston. The port 31 for other 
positions of the piston connects the chamber 

24 with atmosphere, and a passage 32 connects 
the chamber 25 at all times with atmosphere. 
A slide-valve 33, which is mounted so as to 
move with the piston, is adapted to open and 
close the ports 30 and 31. For the purpose 
of explaining the operation of this form of 
my invention let it be assumed that the maxi 
mum train-pipe pressure is seventy pounds, 
that the area of the larger piston-head is two 
square inches, that the effective area of the 
smaller piston-head is one square inch, and 
that the tension maintained on the spring 27 
is seventy pounds. Starting with the condi 
tion when all the air is off the system, air 
under pressure is admitted to the train-pipe, 
and the pressure of the air in the train-pipe 
continues to increase, but will have no effect 
upon the equalizing-valve until it has reached 
a pressure of thirty-five pounds per Square 
inch. At this point the effective pressure on 
the right of the larger piston-head will be two 
times thirty-five or seventy pounds, which 
will be just sufficient to balance the pressure 
exerted by the spring 27. A slight increase 
of train-pipe pressure will therefore force the 
piston toward the left and move the slide 
valve 33 beyond the port 30, thus connecting 
the chamber 26 with the chamber 24. For 
this position of parts a through-passage will 
be provided from the train-pipe to the right 
or lower end of the brake-cylinder through 
the pipe 2, chamber 26, passage 29, chamber 
24, and pipe 4 and thence to the auxiliary 
reservoir either through the pipes 8 and 6 or 
around the edges of the piston 10 to the left 
or upper end of the brake-cylinder and thence 
through the pipe 6, thus charging all parts of 
the system except the chamber 25 in the valve 
3 with air at train-pipe pressure. A further 
increase of the train-pipe pressure Will con 
tinue to increase the pressure in the various 
parts of the system without again changing 
the position of the piston 23 until Said pres 
sure has reached seventy pounds per square 
inch. At this point the pressure exerted on 
the right of the larger piston-head will be two 
times seventy or one hundred and forty 
pounds, while that exerted in opposition to it 
will be seventy pounds, the pressure exerted 
by the spring plus seventy pounds, the pres 
sure exerted on the left of the smaller piston 
head, which makes a total of one hundred and 
forty pounds exerted in opposition. This will 
give a balanced condition of the valve. If now a 
reduction of ten pounds is made in the train 
pipe for the purpose of applying the brakes, 
the pressure exerted on the right of the larger 
piston-head will be two times sixty or one hun 
dred and twenty pounds, while that exerted 
in opposition will be one hundred and forty 
pounds, as previously shown. This difference 
will cause the piston to move toward the right, 
and thereby through the agency of the slide 
valve 33 close the port 30 and open the port 
31 to atmosphere. Air will then escape from 
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the right of the piston 10 in the brake-cylin 
der to atmosphere through the pipe 4, the 
chamber 24, and the exhaust-port 31, and this 
action will continue until the pressure of the 
air in the chamber 24 has fallen sufficiently 
to allow the pressure of one hundred and 
twenty pounds acting on the right of the 

?? 

2 ? 

35 

larger piston-head to move the piston 23 to 
ward the left, and thereby through the agency 
of the slide-valve 33 close the port 31. This 
will occur when the pressure in the right end 
of the brake-cylinder and the chamber 24 of 
the equalizing - valve 3 is slightly less than 
fifty pounds. A pressure of fifty pounds act 
ing on the left of the smaller piston would be 
just sufficient to balance the one hundred and 
twenty pounds acting on the right of the 
larger piston. From the above it will be seen 
that for a reduction of ten pounds in the train 
pipe pressure a reduction of twenty pounds 
is obtained in the brake-cylinder at the right 
of the piston 10. A further reduction in train 
pipe pressure is followed by a reduction in 
the same proportion at the right of the brake 
piston, and continued reductions in train-pipe 
produce corresponding reductions in the 
brake-cylinder until the train-pipe pressure 
has been reduced to thirty-five pounds, when 
the brake - cylinder pressure becomes zero. 
Reductions in pressure at the right of the 
piston 10 are not communicated to its left or 
to the auxiliary reservoir, and consequently 
for each reduction the piston 10 is moved to 
Ward the right by the greater pressure acting 
upon its left, and in each case the extent of 
the movement depends upon the amount of 
the reduction, the piston moving until the 
pressures on oppositesides balance each other. 
Since the movement of the piston 10 toward 
the right applies the brakes, it is apparent 
that any desired application may be had by 
producing a greater or less reduction in train 
pipe pressure and that the maximum appli 
cation is had when the train-pipe pressure is 
reduced to thirty-five pounds. The operation 
of releasing the brakes is the converse of that 
of applying them, and for each increase in 
train-pipe pressure above thirty-five pounds 
there will be a corresponding movement of 
the piston 10 to the left and consequent re 
duction in brake-shoe pressure, and continued 
increases in train-pipe pressure will produce 
corresponding reductions in brake-shoe pres 

55 

65 

Sure until the train-pipe pressure reaches 
seventy pounds, when the brakes will be fully 
released. The first increase in train-pipe pres 
Sure will move the piston 23 of the valve 3 
toward the left to open the passage between 
train-pipe and brake - cylinder, thereby in 
creasing the pressure at the right of the brake 
piston 10 in the manner previously described, 
and subsequent increases may be made there 
after as desired. 

Referring now to Figs. 2, 3, 4, and 5, which 
illustrate the preferred form of equalizing 

B 

valve, 34 designates the valve-body, which is 
secured at one end to the head 35 of the brake 
cylinder 5 and is provided at it opposite end 
with a cap 36, which is closed at its outer end 
by a screw-plug 37. Suitable gaskets 38 and 
39 are interposed between the valve-body, cap, 
and cylinder-head to secure tight joints. The 
structure thus formed is provided with suit 
able bushings 40, 41, and 42, fitted tightly into 
its interior and within which a double piston 
43 is adapted to reciprocate, the bushings 41 
and 42 being of different diameters to accom 
modate the different diameters of the piston 
heads 44 and 45, which are so disposed upon 
the piston-rod 46 as to divide the large cham 
ber formed by the three bushings into smaller 
chambers 47, 48, and 49. Slide-valves 50 and 
51, located within the bushings 40 and 42, re 
spectively, and adjacent to the ends of the pis 
ton - rod 46, are provided with graduating 
valves 52 and 53, respectively, which are firmly 
secured to the piston-rod 46 by pins 54 and 
55. The graduating-valves 52 and 53 control 
ports or passages 56 and 57 in the slide-valves 
and, together with the heads 58 and 59 at the 
opposite ends of the piston-rod 46, limit their 
movement relative to the piston43, so that said 
slide-valves have a short range of motion in 
dependent of said piston-rod. This lost mo 
tion between the slide-valves and the piston 
permits the graduating-valves to be operated 
in advance of the slide-valves when the di 
rection of movement of the piston is changed 
for a purpose which will more fully appear 
in the statement of Operation hereinafter 
given. A passage 60 surrounds the bushing 
40 and extends longitudinally through a por 
tion of the cap 36 and the body 34 to the 
chamber 49 at the right of the smaller piston 
head 45. A valve 61, located in this passage, 
permits a flow of air through said passage 
toward the chamber 49 and prevents a flow 
in the opposite direction. The passage 60 is 
provided with a port 62 in the bushing 40, 
with which the port 56 in the slide-valve 50 
is adapted to register to bring the chamber 
47 at the left of the larger piston-head 44 
into communication with chamber 49 at the 
right of the smaller piston-head 45. A port 
63 in the bushing 42 is adapted to register 
with the port 57 in the slide-valve 51 to con 
nect the chamber 49 to atmosphere. The in 
terior of the plug 37 is cut away, so as to form 
a socket 64 for the reception of a graduat 
ing spring 65, which at one end bears against 
the interior of the socket and at the other 
against the interior of a cup 66, which is 
adapted to move in and out of said socket as 
the spring is compressed and expanded. A 
plate 67, firmly held in place between the bush 
ing 40 and the plug 37, is provided with a 
central opening, through which the end of the 
cup 66 is adapted to pass. Suitable lugs 68 
upon the cup 66 engage the plate 67 to limit the 
outward movement of the cup. The graduat 
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ing-spring 65 and its inclosing cup 66 are 
located in line with the piston-rod 46, which 
is adapted to engage said cup and compress 
the spring when the piston is forced to the 
left by a large reduction in train - pipe pres 
Sure, such as Occurs in making an emergency 
application. The function of this spring mech 
anism is to return the piston and its valves 
after such an emergency reduction to cut off 
the escape of air from the brake-cylinder in 
a manner which will more fully appear in the 
statement of operation hereinafter given. The 
lower portion of the valve - body 34 is pro 
vided with communicating chambers 69 and 
70 and a suitable connection for the train 
pipe 1, leading to the chamber 69. Astrainer 
71 of the usual type is held in place within 
the chamber 69 by a drain-plug 72 and strains 
all air that passes from the train-pipe into 
the valve. The chamber 70 communicates 
with the chamber 47 at the left of the large 
piston - head 44 through the port 73 in the 
bushing 41, so that the chambers 47, 69, and 
70 are in constant communication and the left 
face of the larger piston-head is always sub 
jected to air at train-pipe pressure. A lon 
gitudinal passage 74 extends from a port 75 
in the bushing 42, opening into the chamber 
48 between the piston-heads 44 and 45, to the 
left or upper end of the brake - cylinder 5, 
which is in constant communication through 
a passage 76 with the auxiliary reservoir. 
This connection keeps the pressure of the air 
in the chamber 48 at all times equal to aux 
iliary-reservoir pressure. A passage 77, ex 
tending around the bushing 42 and normally 
closed by a check - valve 78, located adjacent 
the chamber 70, is adapted to connect said 
chamber to the passage 74, and thereby the 
train-pipe, with the left end of the brake-cyl 
inder. The check-valve 78 permits a flow of 
air only from the train-pipe toward the brake 
cylinder, so that Said passage is open only 
when the pressure in the train-pipe exceeds 
that in the auxiliary reservoir. A passage 79 
leads from the chamber 70 to the passage 60 
and when unobstructed places the chamber 49 
at the right of the piston 45 in communica 
tion with the train-pipe. This passage, how 
ever, is normally closed by a valve 80, which 
is held upon its seat by a spring 81, secured 
in place and adjusted by a screw - plug 82. 
The valve 80 operates only when the pressure 
in the passage 60 and at the right of the pis 
ton 45 exceeds that in the train - pipe sufili 
ciently to overcome the spring 81. This valve 
80 therefore controls an otherwise unobstruct 
ed passage between the train - pipe and the 
lower end of the brake-cylinder and when the 
reduction of train-pipe pressure is sufficient 
to operate it affords means for reducing the 
air at the right of the brake-piston 10, which 
can be operated independently of the equal 
izing-valve. The chamber 49 at the right of 
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tion with the right or lower end of the brake 
cylinder 5 through the pipe 83, while, as pre 
viously pointed out, the chamber 47 at the 
left of the piston-head 44 and the chamber 48 
between said piston - heads are in like com 
munication with the train-pipe and the aux 
iliary reservoir, respectively. Figs. 2 to 5, 
inclusive, illustrate the principal operative 
positions of the equalizing-valve mechanism 
as follows: Fig. 2, the release or charging po 
sition; Fig. 3, the service-application posi 
tion; Fig. 4, the lap position, and Fig. 5 the 
emergency-application position. The opera 
tion of this form of my invention is as follows: 
Beginning with the condition when all the air is 
off the system, the air-compressor is started 
and the main reservoir brought up to pressure. 
The engineer's valve being then brought to 
running position, compressed air will flow 
from the main reservoir through the train 
pipe to the chamber 47 of the equalizing-valve 
and there acting on the left of the piston-head 
44 move the piston and the slide-valves and 
graduating-valves to the position shown in 
Fig. 2. The slide-valve 50 and the graduat 
ing-valve 52 being opened by this operation, 
air will pass from the chamber 47 to the cham 
ber 49 at the right of the smaller piston-head 
45 through the passage 60, the increased 
pressure acting on the lower side of the valve 
61 being sufficient to open said valve. The 
chamber 49 and the right end of the brake 
cylinder being in constant communication, air 
will then flow to the right of the brake-piston 
10 and pass around the outer edge of the pis 
ton-head to the left end of the brake-cylinder 
and to the auxiliary reservoir. Compressed 
air will also flow from the train-pipe to the aux 
iliary reservoir through the additional path 
formed by the passages 77 and 74. Thus both 
sides of the piston 10, the auxiliary reservoir, 
the chambers 47, 48, and 49 of the equaliz 
ing - valve, and the train-pipe-in fact the 
whole system beyond the engineer's valve 
will be brought to the same pressure by this 
operation. At this point it should be noted 
that by reason of the check-valve 78 and the 
cupped leather on the brake-piston 10 the air 
that first enters the auxiliary reservoir and 
that porion of the brake-cylinder at the left 
of the pision will be entrapped and will serve 
to force the brake-piston toward the right in 
the subsequent operation of the brakes, as 
hereinafter noted. By reason of the rela 
tively large volume of the auxiliary reservoir 
compared with the piston displacement the 
pressure of the entrapped air will be sub 
stantially constant. When it is desired to 
make a service application of the brakes, the 
engineer's valve is moved to service-applica 
tion position and held there until a sufficient 
reduction has been made in the train-pipe 
pressure. This reduction will be communi 
cated only to the chamber 47 at the left of 

65 the piston-head 45 is in constant communica- the large piston-head 44, and the greater pres 
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sure of the auxiliary-reservoir and the brake 
cylinder air acting on the right of the piston 
heads will force the piston to the left, moving 
the valves to the position shown in Fig. 3, 
the graduating-valve 52 closing the port 56 in 
the slide-valve 50 and the graduating-valve 
53 opening the port 56 of the slide-valve 51, 
which will register with the atmospheric port 
63. Air will then flow from the right end of 
the brake-cylinder through the pipe 83, cham 
ber 49, and port. 57 to atmosphere until the 
pressure in the chamber 49 has fallen Sufi 
ciently to allow the train-pipe pressure in the 
chamber 47, acting on the left of the piston 
head 44, to move the piston 43 to the right 
enough to operate the graduating-valve 53 to 
close said passage 57. The resulting position 
of the parts is known as the lap' position 
and is illustrated in Fig. 4. The reduction of 
pressure at the right of the brake-cylinder 
piston 10 produced by such operation of the 
equalizing-valve will cause the greater pres 
sure of the entrapped air at its left to move it 
to the right to apply the brakes, and the extent 
of such movement and application will depend 
upon the extent of the particular reduction. 
In the above operation the reduction of train 
pipe pressure is not communicated through the 
passage 79 to the chamber 49 at the right of 
the small piston-head 45, because the valve 80 
will not be opened by such a reduction, the 
spring 81 having sufficient strength to hold the 
valve 80 upon its seat at all times except when 
a reduction is made in excess of that ever re 
quired to make a service application. In case 
a more severe application of the brakes is de 
sired further reduction in train-pipe pressure 
is made, and such reduction acting again on 
the left of the piston-head 44 moves the piston 
and the graduating-valves again to the left to 
the position shown in Fig. 3, thus allowing air 
from the right of the brake-cylinder piston to 
escape to atmosphere and the then greater 
pressure of the auxiliary-reservoir air to still 
further move the piston 10 and apply the 
brakes with increased pressure. If when the 
engineer has operated his valve in the above 
manner to obtain the usual service application 
of the brakes he finds that the brakes have 
not been applied, he may operate his valve to 
still further reduce the pressure in the train 
pipe. This further reduction, which will be 
in excess of the greatest reduction required 
in making a service application, will operate 
the valve 80 to open the passage 79 in all those 
valves whose pistons or slide-valves have 
failed to operate in response to the service 
application reduction, whereby communica 
tion will be established in each case from the 
right end of the brake-cylinder through the 
pipe 83, chamber 49, passages 60 and 79, and 
chambers 70 and 69 to train-pipe. This will 
allow the pressure of the air at the right of 
the brake-cylinder pistons 10 and that in the 
train-pipe to equalize and the air from the 

5 

auxiliary reservoirs to force said pistons 10 to 
the right to apply the brakes. By this means 
the engineer is sure to obtain a satisfactory 
application of the brakes even though a large 
number or even all of the equalizing-valves 
fail to operate. 
an emergency application of the brakes, a Sud 
den large reduction in train-pipe pressure is 
made. This reduction is communicated to 
the chamber 47 and causes the piston 43 to 
move to the left suddenly and with enough 
force to compress the spring 65 and carry the 
slide-valves 50 and 51 to the position shown 
in Fig. 5. In this position the chamber 49 is 
in direct communication with atmosphere 
through the port 63, so that the air will escape 
from the right end of the brake-cylinder to 
atmosphere through a large opening, thus ef 
fecting a sudden reduction of pressure at the 
right of the piston 10 and allowing the air 
from the auxiliary reservoir to suddenly ap 
ply the brakes at their maximum pressure. 
AS Soon as sufficient air has escaped from the 
brake-cylinder to produce the necessary brake 
application the spring 65 will force the piston 
43 and the slide-valves to the right to close 
the exhaust-port 63 and cut off said escape. 
Such movement will carry the piston 43 to the 
position shown in Fig. 3, but will move the 
slide-valves 50 and 51 only a little to the right 
of their position in Fig. 5 and will operate 
the graduating-valves to open and close the 
ports 56 and 57, respectively, thus bringing 
the graduating-valves to the position shown 
in Fig. 4. The sudden reduction of pressure in 
the train-pipe will also cause the valve 80 to be 
forced downward against the pressure of the 
spring 81, so as to allow air to escape from the 
right end of the brake-cylinder through the 
pipe 83, chamber 49, and passages 60 and 79 
to the train-pipe. This escape, however, will 
be insufficient to interfere with the proper 
movement of the piston 43 or its valves, as 
above indicated. 
From the above description of the operation 

it will be seen that after an application of the 
brakes, whether a service or an emergency 
application, the piston 43 is never left at either 
limit of its travel, but is moved to some in 
termediate position, so that the entire left 
face of the piston-head 44 is always subjected 
to subsequent variations of train-pipe pres 
sure made either to apply or release the 
brakes. If then it is desired to partially 
release the brakes, any increase of train 
pipe pressure being communicated to the 
chamber 47 will act upon the left face of the 
large piston-head 44 and will be sufficient to 
destroy the balance between the pressures act 
ing on the piston and to force it and the slide 
valves to the right sufficiently to bring the 
port 56 in the slide-valve 50 over the port 62, 
thereby establishing communication between 
the chambers 47 and 49 and allowing the in 
crease in train-pipe pressure to be communi 
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cated to the chamber 49 and thence to the to the other and that this form also possesses 
right of the piston 10 in the brake-cylinder 5. 
This increase of pressure on the right of the 
piston 10 will force it toward the left until 
the condition of equilibrium is reached, and 
this movement of the piston will correspond 
ingly release the brakes. In this operation 
air at train-pipe pressure will continue to flow 
into the right end of the brake-cylinder until 
the pressure in the chamber 49 is sufficient to 
overcome the balance of the forces acting on 
the piston 43 and force it to the left to oper 
ate the graduating-valve 52 to close the port 
56, thus shutting off the supply of air to the 
brake-cylinder. For a further release of the 
brakes further increase in train-pipe pressure 
is made, and the port 56 is again opened and 
communication established between the train 
pipe and the right end of the brake-cylinder, 
and this is maintained until the pressure in 
the chamber 49 again increases sufficiently 
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to cause the pressure on the right of the pis 
ton-heads to overbalance those acting on the 
left, and thereby force the piston 43 to the 
left to close said port 56 as before. When the 
train-pipe pressure becomes sufficient to keep 
the piston at the right-hand limit of its travel 
i. e., when the piston and valves are in run 
ning position-the right end of the brake 
cylinder will remain in communieation with 
the train-pipe and the brakes will be fully re 
leased. Because of the arrangement of the 
chambers 47, 48, and 49 and the connecting 
ports and passages the larger piston-head is 
always subjected to the opposing forces of 
train-pipe pressure on its left and auxiliary 
reservoir pressure on its right, while the 
Smaller piston-head is similarly subjected to 
auxiliary-reservoir pressure on its left and 
brake-cylinder pressure on its right-that is, 
the pressure in that portion of the brake-cyl 
inder at the right of the brake-piston 10. In 
operation the pressure of the air in the cham 
ber 48, considered irrespective of other pres 
Sures, tends to move the piston 43 to the left 
by reason of the greater area of the piston 
head 44 and, being practically constant, per 
forms the same function as the spring 27 in 
the form illustrated in Fig. 1. Such being 
the case, an increase or decrease in train-pipe 
pressure acting on the left of the larger pis 
ton-head, in this form as in the other, will be 
balanced only by a correspondingly greater 
increase or decrease of pressure acting on the 
right of the smaller piston-head. From thisit 
follows that what is true in the case of the form 
of invention illustrated in Fig. 1 is equally 
true in the case of this the preferred form and 
that increases or decreases in train-pipe pres 
Sure are followed by correspondingly greater 
increases or decreases of pressure in the brake 
cylinder (at the right of the brake-piston 10) 
and that the advantages of gradual applica 
tion and gradual release of the brakes and 
Saving of air pertain to this form as well as 

the safety feature embodied in the valve 80 
and passage 79, by which an application of 
the brakes may be had even though the pis 
ton 43 or some of its coöperating parts be out 
of order and fail to operate. 

I do not wish to be limited to the specific 
forms of my invention illustrated, but aim to 
cover by the terms of the appended claims all 
modifications and alterations which may fall 
within the spirit and scope of my invention. 
What I claim as new, and desire to secure 

by Letters Patent of the United States, is 
1. In an air-brake system, the combination 

of a train - pipe, a brake-cylinder, a piston 
therein, and means responsive to an increase 
in train-pipe pressure for admitting air from 
said train-pipe to said cylinder at opposite 
sides of Said piston and responsive to subse 
quent variations of train-pipe pressure for 
c?using Variations in pressure at One side of 
said piston greater than the train-pipe-pres 
sure variations which produce them. 

2. In an air-brake system, the combination 
of a train-pipe, a brake-cylinder, a piston 
therein, means for entrapping compressed air 
in the cylinder at one side of said piston, and 
means responsive to a variation of train-pipe 
pressure for causing a variation in pressure 
at the other side of said piston greater than 
the train-pipe-pressure variation which pro 
duces it. 

3. In an air-brake system, the combination 
of a train-pipe, a brake-cylinder, a piston 
therein, means responsive to an initial in 
crease in train-pipe pressure for causing an 
equal increase of pressures on opposite sides 
of said piston and responsive to subsequent 
variations of train-pipe pressure for causing 
corresponding variations in pressure on One 
side of said piston greater than the train-pipe 
pressure variations which produce them. 

4. In an air-brake system, the combination 
of a train-pipe, a brake-cylinder, a piston in 
Said cylinder, connections for admitting air 
from the train-pipe to opposite ends of Said 
cylinder, a check-valve in the connection lead 
ing to one end of the cylinder, and means in 
the connection between the train-pipe and the 
other end of said cylinder responsive to va 
riations in the train-pipe pressure for pro 
ducing corresponding but relatively greater 
variations of pressure in that end of the brake 
cylinder. 

5. In an air-brake system, the combination 
of a train-pipe, a brake-cylinder, a piston in 
said cylinder, an auxiliary reservoir commu 
nicating with one end of said cylinder, con 
nections for admitting air from the train 
pipe to opposite ends of said cylinder, a check 
valve in the connection leading to that end of 
the cylinder with which the auxiliary reser 
voir communicates, and means in the connec 
tion between the train-pipe and the other end 
of said cylinder responsive to variations in the 
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train-pipe pressure for producing correspond 
ing but relatively greater variations of pres 
sure in that end of the brake-cylinder. 

6. In an air-brake system, the combination 
of a train-pipe, a brake-cylinder, means op 
erable by a reduction in train-pipe pressure 
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to vary the pressure in the brake-cylinder to 
apply the brakes to produce 'service’ and 
emergency’ stops according to the amount 

of Said reduction, and an auxiliary means for 
applying said brakes independent in its oper 
ation of the aforesaid means and operable 
upon a still further reduction of train-pipe 
preSSure. 

7. In an air-brake system, the combination 
of a train-pipe, a brake-cylinder, a piston 
therein, means for admitting compressed air 
from the train-pipe to opposite sides of said 
piston, means operable upon a reduction in 
train-pipe pressure to reduce the air-pressure 
at one side of said piston to apply the brakes, 
and means independent in its operation of the 
aforesaid means and operable upon a further 
reduction in train-pipe pressure for making 
said brake-cylinder reduction. 

8. In an air-brake system, the combination 
of a train-pipe, a brake-cylinder, a piston 
therein, a valve located between said train 
pipe and said brake-cylinder and operable 
upon variations of train-pipe pressure to con 
trol the flow of air to and from said brake 
cylinder, and a check-valve located in another 
wise unobstructed passage between said brake 
cylinder and said train-pipe and arranged so 
as to permit a flow of air only toward the 
train-pipe and adjusted to open only upon a 
variation in train-pipe pressure greater than 
is necessary to operate the first-mentioned 
valve. 

9. In an air-brake system, the combination 
of a train-pipe, a brake-cylinder, a piston 
therein, an equalizing - valve connected be 
tween said train-pipe and said brake-cylinder 
to vary the pressure at the lower side of the 
brake-piston in accordance with correspond 
ing variations in the train-pipe pressure, and 
a check-valve located in an otherwise unob 
structed passage between the lower end of said 
brake-cylinder and said train-pipe and ad 
justed so as to permit a flow of air only toward 
the train-pipe and only upon a reduction in 
train-pipe pressure greater than is necessary 
to operate the equalizing-valve. 

10. In an air-brake system, the combination 
of a train-pipe, a brake-cylinder, a piston 
therein, and valve mechanism connected be 
tween said brake-cylinder and said train-pipe 
and comprising a double-headed piston having 
heads of different diameters subjected, the one 
to train-pipe pressure and the other to oppos 
ing brake - cylinder pressure, and means op 
erated thereby for controlling the flow of air 
from the train-pipe to the brake-cylinder and 
from said brake-cylinder to atmosphere. 

11. In an air-brake system, the combination 

of a train-pipe, a brake-cylinder, a piston 
therein, means for permitting a flow of air 
from the lower to the upper side of said pis 
ton and preventing a flow in the opposite di 
rection, and valve mechanism connected be 
tween said train-pipe and the lower end of said 
brake - cylinder and comprising a double 
headed piston having heads of different di 
ameters subjected, the one to train-pipe pres 
sure and the other to opposing brake-cylinder 
pressure, and means operated thereby for con 
trolling the flow of air from the train-pipe to 
the cylinder and from said brake-cylinder to 
atmosphere. 

12. An equalizing-valve comprising a cas 
ing provided with train-pipe and brake-cylin 
der connections and an interior chamber hav 
ing cylindrical portions of different diameters, 
and valve mechanism coöperating with ports 
in said casing to control the passage of air to 
and from the brake-cylinder, said valve mech 
anism comprising a double-headed piston hav 
ing heads of different diameters located with 
in the cylindrical portions of said interior 
chamber and subjected, the one to train-pipe 
pressure and the other to opposing brake-cyl 
inder pressure, and means tending to move the 
piston in opposition to one of said pressures. 

13. An equalizing-valve comprising a cas 
ing provided with train-pipe and brake-cylin 
der connections and an interior chamber hav 
ing cylindrical portions of different diameters, 
and valve mechanism comprising a double 
headed piston having heads of different diam 
eters located within the cylindrical portions 
of said interior chamber and subjected, the 
one to train-pipe pressure and the other to op 
posing brake-cylinder pressure, valves oper 
ated thereby, one of said valves controlling a 
passage between the train-pipe and the brake 
cylinder and another controlling a passage be 
tween the brake-cylinder and atmosphere. 

14. An equalizing-valve comprising a cas 
ing provided with train-pipe and brake-cylin 
der connections and an interior chamber hav 
ing cylindrical portions of different diameters, 
and valve mechanism comprising a double 
headed piston having heads of different diam 
eters located within the cylindrical portions 
of said interior chamber and subjected, the one 
to train-pipe pressure and the other to oppos 
ing brake-cylind?r pressure, slide-valves co 
operating with ports in said casing to control 
the flow of air from the train-pipe to the brake 
cylinder and from the brake-cylinder to at 
mosphere, said valves being arranged on the 
piston-rod and having a short range of motion 
independent of said rod, and a graduating 
valve for each slide-valve operated by the same 
rod to open and close ports in the slide-valves 
without necessarily moving said slide-valves. 

15. In a valve mechanism, the combination 
of a piston and its rod, slide-valves arranged 
on said rod and having a short range of mo 
tion independent of said rod, a graduating 
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valve for each slide-valve operated by the same 
rod to open a port in one slide-valve and close 
a port in the other when said piston is moved 
in one direction and to close the former port 
and open the latter when said piston is moved 
in the opposite direction, said graduating 
valves being operated without necessarily op 
erating Said slide-valves, supply and exhaust 
ports coöperating with said slide-valves, the 
exhaust-port and its slide-valve being so ar 
ranged that when said piston is moved to the 
limit of its travel in one direction said slide 

786,007 

valve will be drawn beyond the exhaust-port, 
and Spring mechanism placed under stress by 
such extreme movement of the piston and I5 
serving to return the piston so as to bring the 
exhaust slide-valve and its graduating-valve 
into a position to cut off the exhaust. 

In witness whereof I have hereunto set my 
hand this 20th day of July, 1903. 

FRED B. COREY. 
Witnesses: 

BENJAMIN B. HULL, 
HELEN ORFORD. 

  


