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BENJAMIN CANELL,

OF WEST SPRINGFIELD

MASSACHUSETTS.

AIR-BRAKE.

No. 838,520.

Specification of Letfers Patent.

Patented Dec. 18, 1906.

Application filed Tuly 10,1906, Serial No, 325,438,

To all whome t6 may coneeri:

Be 1t known that I, BENjaAMIN CANELL, a
citizen of the United States of Aimerica, re-
siding at West Springfield, in the county ot
Hampden and State of \Iaqsaclmsetts have
imvented new and useful Impmvements in
Air-Brakes, of which the following 1s a speci-
fication.

This invention relates to automatic air-
brake mechanisms; and i1t has for its object

to provide a structure that does away with

the use of the ordinary ‘“triple valve,” and

for a further object of allowing the instant -
neous recharge of the auuha,rv reservolr
after the apphcatlon of the brakes, also a
recharge of the auxiliary reservoirs when the
brakes are on.

A still turther object of m y Invention is
the provision of what I call a ‘“straight-air”
emergency application of the brakes from
the main reservoir without drawing the air
from the auxiliary reservoirs; and _another
object 1s 1n providing means for cutting off
the cars without “bleeding’ the aumhary
reservolrs.

Another object 1s for providing means for
releasing the brakes at the rear end of the
train 1st and a still further object is for
partially releasmw the brakes and holding
the balance of air retained in the brake- ovl—
inder, and finally for preventing an over-
charﬂe oi the *mulmry Ieservolrs.

In the drawings forming part of this appl-
cation, Figure 1 1s a dmﬂrmnnmtlc view of
my invention. Fig. 2 1s a detailed view of a
portion of my release mechanism. [ig. 3
shows transverse sectional views taken 011
the line z z and y y, respectively, of Fig. 2.
Fig. 4 1s a view taken on line 4 4 of Tlo 1,
ShOW‘lIlD the triangular shape of the opening
in the side of the casing which communicates
with the pipe leading to the brake-cylinder.

Referring to the drawmﬂs in detall, a des-
ignates the train-pipe, that extends in the
ordmarv manner under all of the cars.

b designates one of the auxiliary reser-
VOITS.

¢ designates the casing of the main valve,
that 1s connected to the train-pipe ¢ by
means of the short pipe d. The casing ¢ and
auxiliary reservolr b are 1n commumcatmn
with each other by means of the pipe con-
nection e¢. In practice this connecting ele-

ment and auxiliary reservoir are cast as one
Liocated within the |

plece with the casing c.

|
|

cylindrical part of this casing is a recipro-
cating hollow valve 7, that has a substan-
tlally air-tight fit within the casing c.

g and A indicate cup-washers that are se-
cured to the valve f 1n any approved man-
ner, and preferably are made of leather. The
upper edge of one of the washers is normally

flush with one edge of the port 7, leading to

the auxiliary reservoir b, as shown

7 designates a small opening through the
Wa,ﬂ of the valve 1, that is adapted to 1'60*181;61'
with a correspondingly small opening "k n
the pipe connection ¢ when the valve f1s 1n
its normal position.

Located within the pipe connection e,
leading from the casing ¢ to the auuhar}r
reservolr b, 1s a valve m, “carried on the upper
end of the upper stem 7. The lower section
of the stem 1s designated at n’ and threaded,
as shown at o, and engaging a threaded open-
ing in the pipe Gonnectlon ¢, as shown.

The openings 7 and & are made small in

order to prevent the air from the auxiliary
reservoir from passing rapidly therethrough
when the pressure in the train-pipe 1s reduced
1;0 apply the brakes, as will be described be-
oW.

Encircling the valve-stem sections n and
n’ 1s a spring p, that can be adjusted to any
suitable pressure by simply rotating the
milled head ¢ on the lower end of the valve-

stem 7, the spring p being located within

the shoulders 7 in the pipe ¢ > and attached to
the stem-section n’ at 1its upper end, as shown
at 7, and rests on a collar s on the stem 7 at
1ts lower end. Normally the tension of the
spring 1s adjusted so as to operate at seventy
pounds more or less—the ordinary running-
pressure used in the auxiliary reservoirs and
train-pipe.

Within the pipe connection ¢ is located a
ball-valve ¢, preferably made of rubber and
opening so as to perrmut compressed air to
pass freely from the casing ¢ to the auxiliary
reservoir b and to close when the air fows in
the opposite direction from the auxiliary res-
ervoir.

u designates a by-pass from one end of the -

casing ¢ to the interior of the valve 7. 1t wall
re%chly' be seen that the compressed air may
freely pass from the lower end of the casing ¢
by means of this by-pass through the small
registering openings 7 and & to the opposite
end of the valve £, thereby equahzing the
pressure on both ends of the valve.
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the groove 19 In the valve 9.

v designates a pipe connecting the auxiliary
reservoir b with the interior of the casing ¢,
as designated at ¢’. -

W desw‘nates a pipe communicating with:

the interior of the casing ¢, but 1s normally
closed by the valve j. The pipe w 1S con-

nected with a T-coupling « on one side there-

of, the other side of the coupling being con- |

nected to a pipe v, that opens into the casing
¢, near the upper end thereof, but 1s nor-
111&1137 closed by the valve 7, as shown.

z1s apipe connected with the couplingzand |

one end of the brake-cylinder 2. The open-
ing 1n the side of the casing ¢ where the Iower
end of the pipe w connects is triangular 1n
shape, (see I 12, 4}, the purpose of Whlch will
be set forth. Located within this pipe 21s a

‘ball-valve 3, that is constructed the same as

the ball—valve t described above and oper-
ates in the same manner.

4 and 5 designate two cylinders that I em-
ploy for eﬂectmﬂ‘ the release of the brakes
after an apphcatlon The cylinder 5 com-
municates at one end, by means of a pipe 6,
with the tram-pipe a, the two cylinders 4 and
5 being connected with each other by means
of the pipe 7, which has an adjustable valve 7’
thereon to vary the flow of air therethrough.

The brake-cylinder 2 1s connected to the
cylinder 4 by means of a pipe 8.  Within the
cylinder 4 1s located a reciprocating valve

9, having at one end therecf two cup-washers
' 10 with a spacing-plece 11 between them.

12 designates a cup-washer secured on the
end of the valve 9 and at the opposite end
thereot from the cup-washers 10.

13 designates a hollow reciprocating valve
located within the cvlinder 5 and prowded on
each end with cup- -washers similar to those
described above in connection with the valve

This valve 1s slightly spaced from the in-

ner walls of the cylinder 5, as shown at 13,

the purpose of which will be described below.
Between the end of the cup-washers 14 and
15 and the ends of the cyhnder 51s a spring 16,
located 1n- the en d ct the cylinder opposﬂse
the pipe 6.

17 designates an equalizing by-pass for the
valve 13, so that air can pass from cne end of
the valve to the other.

The spring 16 1s designed to work at a pre-

determined pressure-—as, forexample, twenty
pounds to the square inch. The tension of |

this spring may be varied in any suitable

way—as, Tor instance, in the sane manner as |

the spring p described above.

The upper side of the cylinder 4 is pl ovided
with a V-shaped opening 18, (see Fig. 2,) that
1s adapted to permit the air from the bralke-
cylinder to escape to the atzosphere through
This groove
19 1s rectangular in shape, as shown 1 1N Cross-
section in I‘w" 3.

Normally the end portion 11 of the Valve 9

|

- vaive 9.

| above seventy pounds 1S open. _
f meanwhile nas moved back to normal po-

838,520

brake-cylinder 2 through the pipe 8 to the

| ceylinder 4 1s cut off, as shown m If1g. 1. The
end of the cyhnder 4 1s provided with an ad-

justable cap 20 for varying the tension of the

confined air between the end of the valve 9 and
the cap, as readﬂy understood. ‘I'he purpose

of this conf

have been released In order to cut oftf the
commmunication to the atmosphere-opening
18 of the pipe 8 from the brake-cylinder.

The operation of my invention is as. fol-

lows: The normal pressure in the train-pipe

e and auxiliary cylinders is maintained at

about seventy pounds by placing the engi-
neer’'s valve in tne usual running position,
the air passing from the train-pipe a to tioe
main casing ¢ through tihe port ¢, past the

valve m, ball-valve t into the auxﬂlary cyl-
Krom this cylinder -1t can pass

inder .
through the pipe v to the opposite end of the
casing ¢ and also through the small register-
Ing openings k£ and 7 into the valve f and

by-pass u to the lower end of the casing ¢, as

shown by the arrows. It will therefore be
seen that the valve ¥ 1s 1n equﬂlbrlum In
practice I do not make the registering open-
ings 7 and & and by-pass u and w, x, ¥, and 2

as shown, but provide a passage-way in the,

casing itself for allowing the air to pass from
one end thereof to the other, thus equalizing
the pressure on both ends of the valve 1.
This pasage-way is formed when the casing
¢ 18 cast by coring 1t out, as readily under-
stood. When the brakes are: applied, the
engineer reduces the pressure in the train-
pipeintheordinaryway. Theair in the aux-
iliary cylinder attempts to escape through
the
ball-valve ¢ 1s driven against its seat, thus
cutting off the flow of air through this pas-
sage. It therefore flows freely through the
pipe v, foreing the valve 7 upwa,rd and clos-
Ing the port 7 “and by-pass v and opening the
communication leading from the casing c
to the pipe w, past tae ball valve 3, and 1nto
the brake- cylmder 2, thus applymo the
brakes, 1t being understood that communi-
cation from the brake-cylinder 2 to the cyl-
inder 4 is closed by the portion 11 of the
In order to mstantaneously re-
charge - the auxiliary reservoirs when the
brakes are on, the engineer throws his valve
agaln into running position—that 1s ,seventy
pounds. 'This position of the valve draws air

from the reservoir 23, which in turn i1s sup-

plied from the hgn—pressure reservolr 24
through tie reducing-valve in the pipe,

(shown as connecting the cylinders 23 and

The valve m, being set to operate

24.)
The valve

sition by reason of gravity, (the Valve f
standing in a vertical position,) covering the

ned air 1s to move the valve 9
back again toward the left after the brakes

pipe connection e; but in doing so the
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Consequently the air from the train-pipe can
freely pass into the &umhar}? reservolir and
instantaneously recharge tne au*{ﬂmry res-
ervoirs when the brakes are on. The in-
stantaneous recharge 1s possible because of
the large volume of air in the cylinders 23
and 24 130 draw from. To release the brakes,
the engineer by means of his valve allows

the main-reservoir pressure of mnety pounds
to pass from the main reservoir 23 to the

train-pipe @ through the pipe 6 and 1nto tae.

cylinder 5, moving the valve 13 toward the

T1ght ag ainst the tension of the spring 16, so

that the end of the pipe 7 1s uncovered, al-
lowing air to pass into the left-hand end of
the cyhnder 4, throwing the valve 9 therein
to the dotted- line 130811;1011 9’ thus allowing
the air in the brake-cylinder 2 to pass throuon
the pipe 8, groove 19 1n the valve 9, and out
through the V-shaped opening 18 to the
atmosphere Meanwhile tius superior pres-
sure 1n the tmm—plpe has entered the casing
¢, torcing the valve f back to normal posi-
t1011 opening the port 1, and recharged the
amlhary reservoir. The construction of the

main valve f permits the auxiliary reservolr
to be recharged when the brakes are on,

~when the engineer reduces tne pressure 1n

30

40

45

the train-pipe and the compressed air from
the auxiliary reservoir closes the valve ¢ and
escapes through the pipe v into the casing ¢,
raising the valve f to tie dotted-line posi-
tion, and thus cutting off communication
truouo h the port 2 from the casing ¢, and
when  the engineer throws s valve into
IunnNing pOblthﬂ agaln (or seventy pounds)
the valve £ 1S driven downward again 1nto 1ts

original pOSlthll closing tie port trom the

casing ¢ to the pipe w, thus permitting the
air to flow through the port ¢ past the valve
m and Into the pipe connection e to the aux-
iliary reservoir b and also through tie small
passage-ways 7 and & equahzmﬂ -pipe u, and
the pipe v to tie au\lhary reservoir. The
alr 1n the brake-cylinder is therefore con-

fined, holding the brakes on, and permits tie

" auxiliar y cylmderb to be recnmoed

55

05

- pressure reservoir ‘3'4 by opening his st

In order to apply the hrakes quickly 1n
case of an emergency, the engineer throws
alr into the train-pipe ¢ and casing ¢ at one
hundred and forty pounds from the high-
wht-
alr valve 25. vs rapid inrush of ,[111 at

such a high pressure forces the valve f down-
ward agalmt the tension of the spring 21,
which is inade to operate at akout one hun—-
dred and ten pounds, and at the same tun

Tl

the v dlve m 1s closed, also the eomnzunmatmn .-

through the small })(}I't‘:‘ 7 and k. The open-
ing to the pipe 2/ 1s therefore uncovered. The
valve 1, then being m the dotted-line posi-
tion 22, allows the 1’11011 pressure to pass di—
rectly through the pipe fy, past the valve

into the brale- cvhnder bis path for the

air s what [ term a stmlgﬂt—m_r emergency

—

S bl . fe—" v WL

el Jer_ " | N Bl - e ——r—m

application of the brakes. When this appli-
cation of the brakes 1s made, the high pres-
sure also passes, through the pipe 6 to the
left-hand end of the (,thf{er 5, forcmo the
valve 13 toward the right : agmmt the tension
of the spring 16. The equalizing-pipe 17
being so small, does not allow enough air to
PASS therethy ouﬂh to prevent this movement
of the valve 13. The port to the pipe 7 is
ther efole uncovered, allowing the high pres-
sure to pass to the left-hand end of the cylin-
der 4 and forcing the valve 9 toward the
right, placing the
the (*Vlm'{m' 4 under compression. The
valve 9, by reason of this bhigh pressure, 1s

ﬂhwun so Tar toward the rlﬂht tlmt the tri-

angular atmospheric opening 18 1s almost
ontn‘dv cut ofl by the valve 9, therefom Con-
fining the air in the brake-cylinder 2 and ap-
plying the brakes. The operation of releas-
ng the brakes after this emergency applica-
tion 1s as follows: The engineer closes the
straight-air valve 25, the pipe 17 equalizine
the pressure at hoth ends of the valve 13, al-
lowing the valve to move back again to nor-
mal pmition cutting off the opening to the
pipe 7, the spring 16 alding in this return
movement of the valve 13. Meanwhile the
confined air in the cfmped end of the cylin-
der 4 bas driven the valve 9 bad{; pernitting
the atmospheric opening 18 and groove 1¢ to
register, thus allowing the air in the brake-
lemaer 2 to escape to the atmos phere. In
the return moveirent of the valve 9 the airin
the left-hand end of the cyvlinder 4 ireely
passes through the pipe 7 to the space 13/
and out through the opening 13* to the at-
mmosphere.

34

70

air confined in the end of

30
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95
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The operation of “cutting oft”’ cars from

the tran without bleeding the auxilary res-
ervoirs of each car is effected by the mee—
man throwing the angle-cock 1n the pipe be-
tween the cars to cut-ofl position i the usual
manner; but on account of the natural leak-
qoe from the train-pipe the brakes are ap-
plied, thus bringing the car to a stanastill.
In order to preveut this apphmtmn of the

‘brakes when 1t 1s not needed, tne trainmen
)e a,uul- |

are obliged to bleed the air out of t.
1ary reservolrs of each car; but by means of
my construction the operation of bleeumn 1S
unnecessary, for the reason that the valve Vi
always stands in equilibriuin on account of
the air m the J,‘Ll"xl]h.,l y reservolrs having free
access to both ends of the valve f thmuoh
the pl]){f‘ connection », by-pass u, simall pmt
7 and &, and pipe connection e. The valve

f therefore immediately accomnodates itsell

to .;mv variation of pressure n the tramm-pipe
and always maintains the pipe w to the
brale- wlmue closed. 'There 1g, therefore,
no danger of the brake being applied, and
the necessity of bleeding the auxiliary reser-
VOIT'S 1S ovVercome. |
In order to release the brakes at the rear

105
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end of the train first, the air in the train-pipe | both ends of the valve f, as heretofore de-
when the engineer throws his valve into re- | scribed, and consequently, no matter what
lease p081t1011 has necessarily less pressure at tl‘epressure of airmay be inthe train-pipe, the
‘the end of the train than at the forward or | valve f will remain in equilibrium w1th0ut

5 middle part thereof Consequently the Valve any danger of uncovering the pipe w to the.jo

9 is not forced or driven as far toward the end bmhe—cylmder

of the cylinder 4, thus leaving a greater por- The opening in tne side of the casing ¢
tion of the tnannul&r—shaped opening 18 un- | where the pipe w connecés 1s made trlangu—-
covered (see KFig. 2) and a correspondaing | lari in shape, the acute angle being placed to-

1o rapidity of flow of the air from the brake- cyl-— ward the lower end of nhe casing. The ob- 75
inder to the atmosphere. ject of this construction is to allow a gradual

In order to partially release the brakes | application of the brakes.
and hold the balance of the air retained in Whiat 1 claim 15—
the brake-cylinder, the engineer quickly | 1. In an automatic air-brake mechanism,

15 throws on the reservoir-pressure of ninety | tne combination with a train-pipe, a casing, 3o
pounds, which passing through tne pipe 6 | a valve therein, means for equalizing the
quickly throws the valve 13 against the | pressure at bom ends of the casing, an aux-
spring 16, uncovering the passage-way from | iliary reservoir naving communicasion with
the cyhnder 5 to the pipe 7 and quickly | one end of the casing and also communica-

20 throwing the valve 9, so as to uncover the | tion with the opposiie end of the same where- 83

- port 18 and allow the air in the brake- cylin- | by, when pressure is reduced In the train-
der to escape to the atmospiere, and as soon | pipethe equahmnﬂ* means are operated and the
as the engineer cuts off tiis SllpplY of supe- commumcauon from one end of the casing to-
rior pressure tite valve 13, by reason of the | the auxihary reservoir is closed and whereby

25 equalizing-pipe 17, comes back to normal Wren tire brakes are released the initial po- go
position, sautting off the pipe 7 to the cylin- | sition of tie parts 1s restored.
der 4 and allowing the valve 9, by reason of | 2. Inanautomaticair-brake mechanism,in
its confined air in the end of the cylinder 4, to | combmamon with a train-pipe, a valve-cas-
move back to its normal position, thus clos- ing, a valve therein, an auxihary reservoir

‘30 1ng tie outlets through the pipe 8 and retain- having communicasion therewith to tne gg
1ng the air in the brake- cylinder. When the | valve-casing-and at opposite endsof thevalve,
valve 9 moves back again toward tte left, the | a bmke-cylum T, 8 pipe leading from the
air in the left-hand end of the cylinder 4 ‘and | valve- casing and normally closed by the
pipe 7 can freely escape to tine atmosphere by | valve, a release mecnanism comprising two.

35 reason of the space 13’ around the valve 13, | cylinders, valves tnerein, one of the cylinders 1o0
which communicates with the atmosphere having communication with the traim-pipe,
through the opening 13% as readily under- | the other cylinder having communication
stood. with the brake cylinder, a pipe connecting

The ports 7 and £, bemﬂ made compara- ‘tie two cylingers, an equahzmg-—plpe COIN-

40 tively small in size, prevem the air wien a | municaiing wiih oppomte ends ol one of the 103
straignt applicat ion is made from passing | cylinders wiereby when the engineer throws

| Lfercuhrouml rather than foreing thevalve f | his valve into release posmon the air in the
downwardlv but by having these ports 7 | brake-cylinder escapus to the aimosphere,
and % small there is no danger of a very large | and Wnereby wien he quwkly throws his

45 quantity of the air under hign pressure fronmi | valve back to running pomumn the airis par- tio
pa,ssmﬂ* througn these porés ; and pruventmﬁ' tially retained in the brake- cylinder. |
the action of the valve ffrom uncovering tre ¢ 3. In an automatic air-brake mechanism,
port to the pipe . the combination with the train-pipe, a main-

One of tne objects of makmo tne equaliz- | valve casing, a valve therein having cup--

50 Ing-openings «, 7, and £ 1n the w rall of the cas- | washers at each end, an auxilary reservoir rig
ing ¢1s to overcome tize objeciion ofprowdmg communicating with one end of ‘the cas Ny
means 1n the valve f for keeping these ports | and aah]af*ent the train - pipe connection
always in register, as would be necessary. therewith, two valves in said communication

The valve 9 is provided with a guiding | and Operatmw in opposite directions, a pipe

55 oroove or channel 9* for recelving a screw 9”‘ forming communication with one end of the 120
as shown, for preventing the valve 9 from casing in the interior of the valve, a pipe con-
rotation and for keeping the groove or chan- nectmﬂ the auxiliary reservoir and said cas-
nel 19 always in line wita tne atmospreric | Ing at the opposite end of its connection with

~ opening 18. the train-pipe, ports opening from the inte-

60  Inthe ordinary system as at present used | rior of the valve to the passage-way from the 125
when the auxiliaryreservoiris‘ overcharged’’ | casing to the auxiliary reservoiwr whereby
the brakes are applied automatically; but in | when an application of the brakes 1s made
my construction the pressure in the train- | the valve is moved so as to form communica-
line and auxiliary reservoir always remains | tion with the brake-cylinder and the commu-

65 equal by reason of the free access of air to | nication from the casing to the auxiliary res- 130
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ervoir is cut off, and whereby when the | are applied and the equalizing means be-

brakes are released the valve is automatic-
ally restored to normal position, as de-
seribed.

4. In an automatic air-brake mechanism,
the combination with the train-pipe, a main-
valve casing, a valve therein having cup-
washers at each end, an auxiliary reservoir
communicating with one end of the casing
and adjacent the train-pipe connection
therewith, two valves in said communication
and operating in opposite directlons, the pipe
forming communication with one end ot the
casing in the interior of the valve, a pipe con-
necting the auxiliary reservoir and said cas-
ing at the opposite end of its connection with
the train-pipe, ports opening from the inte-
rior of the valve to the passage-way from the
casing to the auxiliary reservoir whereby
when an application of the brakes 1s made
the valve is moved so as to form communica-
tion with the brake-cylinder and the commu-
nication from the casing to the auxiliary res-
ervoir is cut off, a brake-cylinder having
communication with the casing at two points
thereof, a valve in said communication, a
cylinder having communication with the
brake-cylinder and having a V-shaped open-

ing in one side thereof, a valve in said cylin-

der adapted for placing the V-shaped open-
ing in communication with the brake-cylin-
der, and communicating means with one end
of said cylinder and the train-pipe whereby

when the engineer places his valve for throw-
ing in a pressure greater than the running

pressure the brakes are released.

5. In an automatic air-brake mechanism,
the combination with a train-pipe, a casing, &
valve therein having a cup-washer at each
end, means for equalizing the pressure at
both ends of the valve, an auxiliary reservoir
having communication with both ends of the
casing, a brake-cylinder, pipe connections
between the same and the casing and nor-
mally. closed by the valve therein, releasing
means comprising two cylinders, one con-
nected to the brake-cylinder, and the other
to the train-pipe, and a pipe connection be-
tween the two, each having a valve therein,
the valve in the cylinder adjacent the brake-
cylinder being provided with a groove for
placing the interior of the brake-cylinder in
communication with the atmosphere, said
cylinder also having an adjustable cap for
varying the tension in one end of the valve
therein, the valve in the other cylinder being
provided with a cup-washer at each end,
means for equalizing the air-pressure at both
ends of the valve last mentioned, whereby
when the pressure in the train-pipe 1s reduced
below running pressure, communication

from the auxiliary reservoir to the tram-pipe
is cut off and the pipe to the brake-cylinder
and casing is placed in communication with
the auxiliary reservoir, whereby the brakes

tween the ends of the valve within the casing
is cut off, and whereby when the air i the
train-pipe is raised above the normal running
pressure, the brakes are released as described.

6. In an automatic air-brake mechanism
in combination with a train-pipe, auxihary

reservoir, and brake-cylinder, valve mechan-
ism between the auxiliary reservoir and the

brake-cylinder, and connecting means there-
for, a release mechanism comprising two cyl-
inders, valves therein, one of the cylinders
being connected to the brake-cylinder and
the other to the train-pipe, and connecting
means between the cylinders, the cylinder
connected to the brake-cylinder having a tri-
angular atmospheric opening therein, the
valve therein being constructed so as to place
said opening and brake-cylinder in communi-
cation whereby when the engineer throws on

‘a superior pressure, the valve in the cylinder

adjacent the brake-cylinder at the end of the
train is moved a less distance than those at
the forward end of the train, whereby the
brakes at the rear end of the tramn are re-
leased before the others, as described

7. In an automatic air-brake mechanism,
the combination with a train-pipe and auxil-
jary reservoir and brake-cylinder, a casing,
a valve therein havine cup-washers at each
end and normally covering two openings to
the brake-cylinder, means in the casing for
maintaining the valve in equilibrium so that
both openings are closed, whereby the neces-
sity of ‘‘bleeding’ is overcome, as described.

S. In an automatic air-brake mechanism,
the combination with a train-pipe and auxil-
iary reservoir, and brake-cylinder, a casing,
a valve therein having cup-washers at each
end and normally covering two openings to
the brake-cylinder, means in the casing tor

' maintaining the valve in equilibrium so that

both openings are closed, a release mechan-
ism comprising two cylinders, one being con-
nected with the brake-cylinders and the other
with the train-pipe, a pipe connecting the
two cylinders, valves within said cylinders
whereby, after the brakes are applied, a par-
tial escape of air in the brake-cylinders may
be effected, as described.

9. In an automatic air-brake mechanism
in combination with the train-pipe, auxiliary
reservoir, and brake-cylinder, a casing hav-
ing two means of communication with the
auxiliary reservoir, and two means of com-
munication with the brake-cylinder, a valve
in the casing whereby a ‘‘straight-air’”’ ap-
plication may be made, the valve at the
same time cutting off one of the means of
communication from the casing to the auxil-
lary reservoirs and brake-cylinder, as de-
scribed, and means for releasing the brakes.

10. In an automatic air-brake mechanism
in combination with the train-pipe, auxiliary
reservoir, and brake - cylinder, a casing, pipe
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connections thereto from the tra1n~p1pe ;)
valve therein normally closing the pipe con-
nection to the brake-cylinder, a release mech-
anism comprising two cyhnaers one of them

- being connected to the train-pipe, the other

connected to the brake-cylinder, and com-
municating means between them, valves in

said cyhnd;er a triangular atmospherlc open-

ing in the cylinder a,d]acent the brake-cylin-

~der, a valve therein and provided with a pas-

saﬂ'e way for placing the triangular opening
and the connecting means to the bralke- cyl-
mder in communication, a cap on the cylin-
der adjacent the brake—cylmder for varying
the tensmn of confined air between one end
of the said cylinder and the valve therein, a
valve 1n the cylinder connected to the train-
pipe and spaced from the inner wall thereof,

~an equalizing-pipe therefor, a spring between

one end of the valve and the end of the cylin-
der, and means for afforaing communication
between the spaces between the valve and
cylinaer and the atmosphere whereby when
air above the normal running pressure is ap-
plied to the train-pipe the valve to the casing
uncovers the opening to the brake—oylmder
and whereby the valves in the cylinders of
the release mechanism are moved so as to
nearly cut off the escape.of airfrom the brake-
cylinder to the atmosphere, and whereby
alter the pressure at both ends of one of said

838,520

cylindei's is equalized, the valve in the other

cylinder can return to normal position per-
mitting the air in the brake-cylinder to es-
cape to the atmosphere, and the confined air
at the end of the cylinder connected to the
train-pipe can escape around the valve there-

1n to the atmosphere, Wheréb the brakes are

released, as described.

11. Inan automatic air-brake meehamsm
the combination with the traimn-pipe, auxil-
lary reservoir and brake-cylinder; two reser-
volrs connected with each other and with the
train-pipe, a casing, a valve therein and nor-
mally closing the port to the brake- cylinder
equalizing means in the casing for both ends
of the valve communicating means from
both enc's of the casing to the auxihiary reser-
voir, a valve 1n one of the communicating
means, and set above normal running pres-
sure, said valve stancing 1 a vertical posi-
tion, whereby when the pressure in the train-
pipe is reduced the brakes are applied and
whereby when the engineer throws his valve
mto normal running position the auxiliary
reservoirs are inst-antaneously recharged, as
described.

BENJAMIN CANELL.

Witnesses:
K. 1. CLEMONS,
H. W. BoweN.
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