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To «ll wlom it may concermn:

Be it known that I, FreEDp B. CoRrEY, a citi-
zen of the United States, residing at Schenec-
tady, county of Schenectady, State of New

5 Yorh., have 1nvented certain new and useful |

Improvementsin Motormen’s Valves,of which
the following 1s a specification.

- My invention relates to improvements In

‘ valves employed by engineers and motormen

10 tor controlling the ‘Lpphefmtlon and release of

brakes in so- celled "straight-air”’ systems—

hat 1s, systems in which the brakes are ap-

plied by increasing the pressure of the air in

the train-pipe which leads directly to the

15 brake- eylinder in contradistinction to “‘auto-

“matic” systems in which the brakes are ap-
plied by reducing said pressure.

It is a well-known fact, first demonstrated

hy Captain Douglas Galton and recorded in

20 the roceedings of the British Instituiion of
Meehanieal Engineers, under dates of June

13, 1878, October 24, 1878, and April 24, 1879,

that the coeflicient of friction 1s a funection ot

the speed and that when a train 1s moving at

25 a high rate of speed more pressure may be

br oeﬂht to bear upon the brake-shoes without

causing the wheels to skid than when the train

is moving at a low speed. Therefore it air

is admitted into the train-pipe at a high pres-

30 sure while the train is running at full speed

and the pressure 1s gradually reduced as the

speed decreases, so that the wheels of the train

may be maintained throughout the entire time

- of making a stop just on the point of skid-

35 ding, a maximum braking effect will be ob-
tdlned

One object of my invention 1s to produce a

valve for use in straight-alr systems by which

this maximum bmking effect 1s produced, and

40 this, generally stated, is aecomplished by pro-
VIChI]O in the ordinary engineer’s straight-air

| Valve means so related to the train-pipe con-

nections and so adjusted that it will open said |

- train-pipe through a contracted passage to
L5 atmosphere when the pressure in such train-
pipe rises above a predetermined point, there-
by allowing said train-pipe pressure, and con-
sequently the brake-shoe pressure, to decreese
as the speed of the train dECI eases.

In air-brake systems it is a common prac-
tice to provide some means other than the en-
oineer’s or motorman’s valve by which the
brakes may be applied in case of emergency;

o

torman’s valve is left in * quick-release” po-
sition, which 1s the position in straight-air
systems in which train-pipe is connected d1-
rectly to atmosphere through a wide openmo

Another object of my invention 1s to pro-
vide a novel means for avoiding this contin-
gency by which when the Velve 1s moved by
the hand to the quick-release position and the
hand is removed the valve will automatically
move from said position to another which
will not render the operation of theemergency
means ineffective.

Other objects and advantages will appear

from the following detailed description, taken

n conneetlon with the eccompanvlnw draw-
1Ngs, in Whleh— |

Fw‘ure 1 is a sectional view of a valve em-
bodymo* the various features of my invention.

Fig. 2 is a partial sectional view of the valve-

handle. TFig. 3 is a partial section of the
valve-body end the relief-valve, taken on a
plane at richt angles to that of Fig. 1. Hig.
4 is a top view of the relief- Valve drawn to
an enlarged scale. Fig. 51s a section of a
portlon of the Valve-bonnet and the head fit-
ting thereover, taken on the line 5 5 of Kig.
Fw' 6 is a top view of the valve-body end
represents diagrammatically the posttion of
the Valve—ports for the lap position and the
various operatwe positions of the handle.
Fig. 7T 1s a top view of the eomplete valve,
end Fig. 8 is a similar view of the mailn valve.

In the drawings, in which like characters
refer to like parts, 1 designates the valve-
body, which is provided Wlth suitable aper-
tured lugs 2, by which it may be secured to
any sulteble support.

3 designates the valve-bonnet, which 1s se-
cured to the body 1 by bolts 4 4: and 5 des-
ionates a gasket interposed between the bon-
net 3 and the body 1. -

The main reservoir, train-pipe, and atmos-

phere connections R* T" A* communicate

through corresponding passages R'T" A’ with
the ports R'T A in the valve-body 1. The
upper surface of the valve-body 1 forms a
seat for the rotary valve 6, which is adapted
through suitably - eonnected ports 7 and &
kshown in dotted lines, Figs. 6 and 8) to con-

nect the train-pipe either to main reservoir
or atmosphere. The lower part of this ro
tary valve 6 1s pmmded with a central pro-
jection 9, engaging in a central socket 10 1n

but such means are 1neﬁeetwe when the mo- | the Valve-seat ancl a sultable o1]- passaﬂ‘e 11
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enables the parts to be properly lubricated.
The upper surface of this rotary valve 6 is
provided with lugs 12 13, between which the

lug 14 on the lower end of the valve-stem 15 ¢

18 adaptet_l to rest when the parts are in posi-
tion. A spring 16, extending into sockets 17
and 18 1n the rotary valve 6. and the stem 15,
respectively, 1nsures a satisfactory engage-
ment of the valve 6 with its seat. The valve-
stem 15 1s provided with an oil-hole 19, hav-
ing a suitable screw-cap 20, through which
oll may pass to the socket 17 and the oil-hole
11, and the upper end of the stem 15 is suit-
ably shaped for the reception of the handle H.

Screwed into the lower side of the valve-
1 1s a casing 22, the Intevior of which
communicates with the passage 1" in the valve-
body. In the upper end of this casing is a
valve-seat 23, against which a valve 24 is nor-
mally pressed by a spring 25.  An adjusting-
screw 26, provided with a nut 27, enables the
tension of the spring 25 to be adjusted. The
interior of the casing 22 is in constant com-
munication with the atmosphu ic passage A’
through an opening 23 in sald casing and an
opening 29 in the valve-body 1. “The upper
end of the valve 24 is lonmtu(hn%llv orooved,
as clearly mdleated in Fig. 4. so that when
the valve is forced downward against the
pressure of the spring 25 communication may
be readily had butween the passages T and
A’ through the openings 28 and 29.

\{[ounted upon the upper end of the valve-
bonnet 3 is a head 30, which fits about a por-
tion of the upper end of said bonnet and
through the agency of a spring 31, one end of
which is ixed to the head and the other of
which 1s fixed to the bonnet, is nor mally held
1n the position illustrated by full linesin Fig.
5, 1n which position a stop 32 on the head en-
gages a stop 33 on the bonnet 3 “hen the
handle H 1s in position on the mlve—stem 15,

a projection 34 just below the pawl 35 on the
handle lies in the same horizontal plane as
the projections 36 and 37 on the head 30 and
1s adapted, therefore, to engage said projec-
tions when moved to certain operative posi-
tions. In Fig. 5 the dotted-line position of
the parts 1111,1631;1 ates how the projection 34 on
the handle by engaging the projection 37 on
the head will rotate said head against the ten-
sion of the spring 31 until the stop 38 engages
with the stop 33. As these stops are ar-
ranged the projection 34 on the handle H does
not engage the stop 37 on the head 30 until
the handle in moving toward the left has
moved the valve 6 to the ‘slow-release and
running ” position, so that the head 30 is not
moved b_sf the movement of the handle be-

tween any of the operative positions to the

right ot the slow-release and running posi-
tion; but when 1t is attempted to move the
handle to the left of this position the resist-
ance of the spring 31 is encountered, and
should the hand of the motorman be removed

' from the handle while it is at any point
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be-

tween the slow-release and running and
quick-release positions or at the quick-re-
lease position 1t would immediately be re-
turned by the action of the spring 31 and head
30 to theslow-release and running position.
The handle H is provided with a head 39,
apertured so asto closely fit the upper end of
the valve-stem 15 and having a cap 40 to close
sald opening and cover sald stem when the
handle is in position. Screwed into the head
39 1s a stem 41, in which 1s located a spring
42, employed to hold the paw! 35 in its out-
ward position against the stop43. A cap-nut
44 1s applied to the other end of the stem 41,
and thereby secures in place a sleeve 45. The

pawl 35 1s adapted to engage a notched flange

47 at the upper end of the head 30 and to de-
termine the various operative positions of the
main valve by engagement with the shoulders
on sald flange. The projection 34 on the han-
dle H passing under the flange 47 retains the
handle in place on the valve-stem 15 and pre-
vents its removal, except when the projection
1s brought opposite the notch 48 in said
flange and the main valve 1s in the lap posi-
tion, which 1s that illustrated in Figs. 6 and
7. TInthe lap position none of the ports in the
valve 6 communicate with the ports in the
valve-seat, so that for this position the main
reservoirand train-pipe are completely cut off.

In the operation of the valve after the han-
dle H has been put in place on the valve-stem
15, which 1s done while the valve 6 1s in the
lap position, 1f it 1s desired to start the car
or train the handle H is moved to the slow-
release and running position, thereby connect-
Ing train-pipe to atmosphere through a con-
tracted passage formed by the extension 46
of the valve-port 7 and a small portion of the
valve-port 8, overlapping the seat-ports T and
A, respectively, and thereby slowly exhaust-
ing the train-pipe if it still contains any air
above atmospheric pressure, so as to fully re-
lease the brakes. The handle is then retained
in this position while the car or train is run-
ning and until it is desired to make a stop.
In making the usual or “‘service stop” the
handle H is moved from the slow-release and
running position to the service -stop posi-
fion and held there only a short time, after
which 1t 18 returned to the lap position.
The movement to the service-stop position
causes the valve-ports 7 and 8 to overlap por-
tlons of the seat-ports R and T, thus connect-
1ng the main reservoir to train-pipe through
a contracted passage and applying the brake.
The extent of the braking action depends upon
the length of time this connection is main-
tained, and this in turn depends upon the judg-
ment of the motorman 1n making the appli-
cation. If asingle movement to service-stop

position and return to lap produces an insuf-
fcient application of .the brakes, the move-
ment may be repeated as many times as nec-
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essary. Hach time the handle H 1s moved to
the service-stop position air at reservoir-pres-
sure, which here will be assumed to be one
hundred pounds to the square 1nch, rushes
into the train-pipe and Increases the alr-pres-
sure 1n said pipe to a point depending upon
the length of time the handle 1s held in the
service-stop position. It this time 1s sufii-
clently long, the train-pipe pressure will in-
crease to that of main reservoir—viz., one
hundred pounds—and 1t of less duration there
will be a correspondingly smaller resulting
nressure. If this resulting pressure be above
that for which the relief-valve 24 1s set—say
sixty pounds per square inch—said valve will
be opened and the train-pipe pressure gradu-
ally reduced, through the agency of the ex-
haust-openings 28, 29, and A’, toa point which
will permit the valve 24 to close. The maxi-
mum and minimum pressure limits here
assumed as one hundred pounds and sixty
pounds, respectively, may of course be
varied to sult the conditions of any given
case. The maximum train-pipe pressure will
mdman.y be such that 1t will produce a
maximum braking effect without skidding
the wheels when the speed of the train or
car 18 4 ma:{imum, and the minimum pres-
sure will be such as to produce a maximum
braking effect without causing the wheels to
Under
these conditions, assuming that the car or
train 1s moving at a maximum speed and 1t is
desired to make a quick service stop, the han-
dle H will be thrown over from the slow re-
lease and running position to the service-stop
position and held there until the train-pipe
pressure has increased toa maximum and then
to be returned to lap position. As soon as
the tmin-—pipe bressure reaches a maximum
a maximum brake-shoe pressure is applied.
and this with the low coefficient of friction
which exists at maximum speed causes a defi-
nite braking effect which, due to the pro-
portion of the various parts, 1s the greatest
that may be applied without causing the
wheels to skid. Asthe speed ot the train de-
creases, and consequently the coeflicient of

friction increases, the traln-pipe pressure, and

consequently the brake-shoe pressure,through
the action of the relief-valve, corr espondmcrlv
decrease, so that the bmhmg effect 18 still the

~ highest permissible—viz., such as to keep the

6¢

wheels on the point of skidding—and this
maximum braking effect is obtained at every

instant of the time consumed 1n making the

stop. If for any reason the train or car must
be stopped suddenly, the handle H is moved
to the extreme right to the position desig-

nated ** Emergency-stop,”
the valve-ports 7 and 8 register exactly with
the ports R and T, respectively, thus connecs-
ing train-pipe with main reservoir through a
large opening and enabling the train-pipe |

pressure to be increased suddenly to that of

at which position

alln. s—h

.

maln reservolr, thereby producing an imme-
diate maximum application of the brakes.
When it 1s desired to release the brakes, the
handle H may be removed to either slow re-
lease and running or to quick-release posi-
tion. When moved to the former position,
as above Indicated, the extension 46 of the
port 7 overlaps the port T and connection
'hrouo’h 4 contracted passage 1s made from
traln- plpe to atmosphere. This allows the
train-plpe pressure to gradually tall to that
of atmosphere, and thereby oradunally release
the brakes. When the handle is moved to
the quick-release position, the ports 7 and 8
recister with the ports T and A, respectively,
thus connecting train-pipe to atmosphere
thr ough a large opening and allowing the
traln-pipe pressure to be decreased suddenlv
to that of atmosphere.

The purpose of the contracted passage be-
tween train-pipe and atmosphere of the slow
release and running position in addition to the
wide passage of the quick-release positionis to
enable this valve to be used with an emergency
device such asis commonly employed for ap-
plying the brakes. Since it is necessary to
keep the train-pipe pressure at that of atmos-
phere while running, and since the brakes in
a straight-air system can only be applied by
admitting alr under pressure to the train-pipe,
it is clear that the emergency device would be
ineffective if the motorman’s valve were main-
tained m the quick-release position, because
of the wide opening between train-pipe and
atmosphere 1n this position. On the other
hand, the contracted passage of the slow re-
lease and running position will maintain the

train-plpe at atmospheric pressure while run-

ning and also permit a sufficient increase of

train-pipe pressure to apply the brakes when

the emergency device is operated.

The purpose of the yieldingly-mounted head
30 and 1ts cooperating stops previously de-
scribed 1s to return the valve 6 from quick-
release position to slow release and running
position in case of injury to the motorman or
carelessness on his part in leaving said valve
in the quick-release position, so that unless
wilfully held in the quick-release position the
valve will not prevent an effectual operation
of the emergency device to apply the brakes.

Although I have shown and described the
features of my 1nvention in connection with
a valve for use in straight-alr systems, it 1s

clear that the mechanism which I have dis-
closed for returning the valve automatically -

to a given position when it has been moved
manually beyond that position is equally ap-

plicable to automatic alr systems in the same

manner as the construction disclosed in the
patent to Howe and Giértner, No. 321,971,
July 14, 1885, and, further, I do not wish to
be limited to the specific construction herein
disclosed, but aim to cover in the appended

- claims all modlﬁcamom and alterations which
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may fall within the spirit and scope of my in-
vention.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. Ina ‘' straight-air” brake system, a main
valve constructed and arranged to connect the
passage leading to the brake-cylinder to main
reservolr to apply the brakes and to atmos-
phere to release the brakes, and a relief-valve
connected to said passage and adapted to re-
duce gradually the pressurein said passageto
a pzedetermlned polnt to relieve the pressure
on the brakes when the pressure in said pas-
sage 1s ralsed beyond said point by the opera-
tion of said main valve.

2. Ina “"straight-air ” brake system, amain
valve constructed and arranged to connect the
passage leadinge to the brake-cylinder to main
reservolr to apply the brakes and to atmos-
phere to release the brakes, and a relief-valve
connected to said passage and adapted to re-
duce gradually the pressure in said passage to
a predetermined point to reduce the brake-
pressure by an amount sufficient to prevent
skidding as the speed of the car is reduced.

In a controlling-valve for air-brake sys-
termns, the combination of a main valve con-
structed and arranged to connect train-pipe
to maln reser von‘ thr*ouoh wicle and restricted
passages for different positions of said valve
and toatmosphere through wide and restricted
passages for other positions of said valve, and

a relief-valve assoclated with the train-pipe

passage and adapted to connect said passage
to atmosphere through a smail port to grad-
ually reduce the train-pipe pressure to a pre-
determined point when said pressure 1s raised
beyond said point by the operation of said
valve.

4. In a controlling-valve for air-brake sys-
tems, the combination of a main valve con-
structed and arranged to connect train-pipe
to main reservoir through wide and restricted
passages tor different positions of said valve
and to atmosphere through wide and restricted
passages for other positions of said valve, a
spring - pressed valve normally closing the

train-pipe passage to atmosphere and adapted |

801,363

- to open sald passage to atm%phele through

a small port when the pressure 1n said passage
rises above a certain predetermined point.

5. In a controlling-valve for air-brake sys-
tems. the combination with the valve-bonnet,
of a rotary valve-stem, a relatively rotatable
head surrounding said stem, a spring connec-
tion between the rotatable head and the bon-
net of the valve, and means whereby the ro-
tation of the valve -stem- beyond a certaln
point will cause the said head to be rotated
with the valve-stem.

6. In a controlling-valve for air-brake sys-
terns, the combination with the valve-bonnet,
of a rotary valve-stem, an opemtmﬂ-handle
therefor, a relatively rotatftble head surround-
ing saic stem, a spring connectlon between
said head and the bonnet of the valve, and a
projection on the head adapted to be engaged
by the operating-handle when the valve is
moved beyond its running position in a direc-
tion to release the brakes.

7. Ina ‘“straight-air” brake system, a main-
valve casing comprising a valve-seat therein,
passages 1n salid casing below the valve-seat
leading to the brake-cylinder, to the main
reservolr, and to the atmosphere, respectively,
and a relief-valve inserted 1n said casing be-

low said valve-seat and connected to the bI ake-

cylinder passage.

8. Ina ""straight-air” brake system, a main-
valve casing comprising a valve-seat therein,
passages in sald casing below the valve-seat
leading to the brake-cylinder, to the main res-
ervoir, and to the atmosphere, respectively,
and a relief-valve mnserted 1n sald casing be-
low the valve-seat and connected through said
casing with the brake-cylinder passage, the
relief -valve chamber being connected by a
small passage through said casing with the
atmosphere-passage.

In witness whereot 1 have hereunto set my

hand this 24th day of April, 1903.
FRED B. COREY.
Witnesses:

BeNngaminy B. HuLr,
Hrrex ORFORD.
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