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UNITED STATES

PAaTENT OFFICE.

——

RENALDO SOLANO, OF BROOKLYN,NEW YORK, ASSIGNOR OF THREE-FOURTHS
TO JOHN W. HOWARD AND DAVID R. MORSE, OF SAME PLACE, AND
LUCIUS . FISHER, OF CHICAGO, ILLINOIS. |

AUTOMATIC AIR-BRAKE.

SPECIFICATION forming part of Letters Patent No. 405,855, dated June 25, 1889,
Application filed February 7, 1889, Serial No. 299,029, (No model,)

To all whom it may concern.:

Be it known that I, RENALDO SOLANO, a
citizen of the United States, residing at Brook-
lyn, county of Kings, and State of New York,
have invented certain new and useful Im-

~brovements 1n Automatic Air-Brakes, of
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- valvesin the one direction or the other.

which the following is a specification.

My invention relates to fluid-brake appa-
ratus wherein stored pressure is rendered
active uponthe braking appliances automati-
cally by the reduction of pressure in the
train-pipe. -

The object of my invention is to quicken
the reduction of pressure in the sections of
train-pipe local to each braking apparatus on
the successive cars, and to thereby render the
response of the brake valves and cylinders as
nearly simultaneous as possible throughout
the train,

My present invention consists of apparatus
similar in function to that described by me
in Letters Patent No. 376,970, dated January
24,1888, 1n which the actuatin o-piston for the
brake-cylinder valves is controlled between

~opposing pressures—namely, the stored press-

ure and the train-pipe pressure-—so that a
predominance of either shall actuate the
The
brake-piston is held at such limit of stroke
as 1t may reach by confined air on opposite
sides thereof, or by confined air on the one
side in case of a single-acting eylinder, and
such limit of stroke may be predetermined by
the amount of pressure reduction given to the
train-pipe by the engineer’s operating-valve,
1mparting to the brake a variable degree of
pressure at will, which may be further in-
creased or maintained continuously without
the necessity of release.

Referring to the accompanying drawings,
forming a part of this specification, and in

“which similarletters of referencé indicate cor-

responding parts throughout, Figure 1 is a
plan view of the apparatus attached to each
car, the brake-cylinder and storage-reservoir
being in section; Ifig. 2, a horizontal section
of the brake-cylindervalves, valve-piston, and
casing enlarged; Fig. 3, a detail view of the

valve-piston and rod, viewed from a side

Kigs. 4 and 5, sectional views similar to Ifig.
2, showing different positions of the mechan-
ism; and Figs. 6 and 7, a sectional elevation
and a sectional detail view, respectively, of a
modification of the invention. |

In Fig. 1, A 1s the main frain-pipe, the
usual couplings for the same between the
cars, the main reservoir to which it connects,
the air-compressors, and the engineer’s oper-
ating-valve for charging and exhausting the
train-pipe being of any well-known or suit-
able construction. B 18 an auxiliary or stor-
age reservoir, such as provided to each brake-
cylinder, and the train-pipe and storage-res-
ervoir are respectively connected by the
pipes C and D with the chambers K and F of
the brake-cylinder-valve casing G.

In Fig. 1 the apparatus is shown 1n a posi-
tion to effect the release of the brakes,the le-
vers H I being connected with the brakes by
rods in the usual manner, so that when the
piston and piston-rod-I J are forced out by
pressure introduced through the port KK the
brakes will be applied, or when such pressure
15 exhausted and a counter-pressure intro-
duced through the port L. the brakes will be
thrown off. o

In Fig. 2 the brake-valves and valve-piston
M are also shown in position of release cor-
responding with IFig. 1, and in such position
the reservoir B 1s charged from the pipe C
through the enlargement or passage a in the
cylinder N until the pressures are equalized,
the passage ¢ being closed at other positions
of the piston M than that of Fig. 2.

O 1s an oscillating valve fitted to operate in
the fixed bushing & by the reciprocation of
the piston-rod . Theoscillating valve O has
ports ¢ d, the port ¢ of which controls the
connection of the port K or the braking side
of the brake-cylinder with the chamber F

(reservoir) or with the chamber Q, (exhaust,) *

while the port ¢ controls the connection of
the port L. or the release side of the braking-

cylinder with the chamber R (releasing press- g5

ure) or with the exhaust-chamber Q, such
different positions being indicated by Figs. 2-
and 5, while an intermediate position of the
valve O, as in Fig. 4, cuts off all the por‘s

so taken perpendicular to that shown in Fig. 2; | from communication with one another.
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- Fig. 1, exha;ustmfr the braking side of the
br a,ke-oylmdel Eh ough the port X, while the
_1educed train-pipe pressure, whmh was re-
ceived in the expanding chamber R from the
‘previous braking operation and is now con-
fined therein, etp&nds into the release side of
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and acts as an expa,ndmﬂ‘ ch&mber
also provided with an extension U, furnished
with a valve-seat in line with the axis of the

The exhaust-chamber Q connects with the | the bldke-pl‘StOD between the pressure re-

enlarged exhaust-chamber S by the passage
e, whenee egress 18 had to the atmosphere

through the | perforations shown,the same act-.

ing ag a muffler.

The chamber R is cbnneeted W 1th the couQ.

fined space R’, Iig. 1, to enlarge its capacity,

piston M, and there is an independent valve

f to control the connection of the chamber R
with the chamber E, the stem ¢ of sald valve

having bearings in the castings at 7 and 4.

A shoulder % is fixed to the valve- stem ¢,
~ and there is a yoke V, secured to the piston
- M, which embraces and slides loosely upon a

double-shouldered sleeve [/, held toward -the

‘yoke by a spring m, bearmﬂ‘ upon the valve,

so that when the yokeV:ls moved toward the

_S]lO'ﬂldel  the spring m is first distended, as
in Fig. 4, until the sleeve [ abuts upon the

5h0uldel k, whence a continued movement of
the yole will abut upon the shoulder of the

sleeve I, adjacent the shoulder k 11ft11w the
'Valve £ from 1ts seat. .

Referring to the operation of the appara-

tus, as bhown by Figs. 1to 5 mcluswe, to re-

lease the brakes the tr ain-pipe A is char aed
with the wmkmﬂ*—pl essure from the engineer’s
valve, moving the piston M to the p051t1011 of

the brake- eylmder through the port L, mov-
ing the piston I to the position of Fig. 1, this
act of expansion still further reducing the

pressure of the air in chamber R. The res- |
ervolr b is simultaneously charged in the

manner aforesaid through the passaﬂ'e a with
the full working-pressure.
To apply the brakes, the pressure in the

train-pipe ‘A is rednced in a moderate de-

gree, the piston M moving its full stroke to
the posmon of Fig. 5, charnmw the braking

side of the brake- eyhnder from the reservoir

B through the port K, while exhausting the

~ pressure » from the releasmﬂ' side of the brake-
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cylinder through the port L. and spaces Q S.

The present position of the piston M, Fig. 5,

is momentary, the same returning to a mid-

position, as in Fig. 4, as soon as the pressure

in the reservoir B, expanding into the brake-

- c¢ylinder, becomes reduced . to a degree of

equalization (or slightly beyond equallzatlon). '

with the reduced train-pipe pressure, such

mid-position of stoppage in the return-stroke.

of the piston M being insured by the abut-

- ment of the yoke V upon the shoulder of the

sleeve [ adjacent the spring, the latter afford-

ing sufficient opposition in its distended po-
_Sltlon for this purpose.

Such mid-position
of the plston M closes all the ports, conﬁmnn

It is’

by a positive motion, the yoke V forcing the

‘dered sleeve.
ing a minimum or nominal pressure due to

side of the brake-cylinder, afford an expand-
‘ing space into which the bulk of the portion

.Sunulmneously admitted, |
train-pipe corresponding to the several cars

the atmosphere in lieu of with the releasing

| tution for the port 1., connecting with the

der valve for connecting opposite sides of the

| maining in the brake-cylinder -when the pe-

riod of equalization is reached, and the de-
oree of application of the brakes is therefore.
predetermmed by the amount of reduction
of pressure -given to the train-pipe, as de-

scribed in the aforesaid patent, as also the
further advancement of the brake-stroke may
be 1 1mpm ted by sueceedmn’ reducuon of press-.

75
ure in thetrain- plpe Wlthout pre\« ious restora-
tion. | -
| VVhen the initial reduction oceurs in the B

train-pipe; the valve fis thrown from itsseat - '

shoulder £ by its abutment uron the shoul-
The chambers R R/, contain-

the previous expansion into the releasing

of air required to be withdrawn from . the
train-pipe to effect a ‘partial brake-stroke is
the sections. of
00
thereby being more directly and equally re-

1 lieved than r:hould the exhaustion beyond

the.initial reduction be performed thlouﬂ‘h
the engineer’s valve.

Referrmw to the modifecation of the appa- 95
ratus shown by Figs. 6 and 7, the same de- =

seription applies thereto as .:Lpphes to Figs. 1
to 5, inclusive, with the exception 1311:-113 the
,brake cylinder is single acting, the port L

being omitted. A spring W eifects the re- 1oo

turn “of the piston I when pressure is released

on the braking side thereof. Connection of

the expandmw chamber R is established with

side of the brake-cylinder when the br&ke- 105
valve O is in its normal position, as in Fig. 6,

pressure being entirely withdrawn from the

expanding cha,mbel The port o connects with

the e:x]nust—passaﬂ*e e, and is used in substi-

110

brake-cylinder. As the valve O assumes the

position of Fig. 7 by the initial reduction of

train-pipe pressure such exhaust is cut off,
the relief-valve f opening and relieving the 1(__)—
cal pressure in the train-pipe by admission to
the expanding chambel as het einbefore de-
scribed. |

I claim as my invention— |

1. In an air-brake, the eombmatmn of a
double-acting brake-cylinder, a brake-cylin-

1'1'.5: .

120

brake-cylinder alternately with pressure or
exhaust, a connected valve-piston or its equiv-
alent permanently exposed to the train-pipe
and auxiliary-reservoir pressures on opposite

sides thereof, an expanding chamber connect-
ive by means of thesaid brake-cylinder valve
with the releasing side of the brake-cylinder,

and anormally-closed relief-valve controlling

communication between the expanding cham-
ber and the train-pipe, said relief-valve being

130 '

| opened by the valve-piston when communi-

jo :
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cation between the expanding chamber and

the brake-cylinder is closed, for the pm'-poses

set forth. 1

2. The combination, with a double-acting
brake-cylinder, of a valve capable of connect-
ing opposite sides of the brake-cylinder with
pressure or exhaust, a connected valve-piston
exposed to the train-pipe and auxiliary-reser-
voir pressures on opposite sides thereof, an ex-
panding chamber cornective with the releas-
ing side of the braké-cylinder through
valve, a puppet-valve operative in line with
the valve-piston to open toward the train-pipe
pressure and control communication of the
expanding chamber therewith, a shouldered
stem provided to said puppet-valve, and a
yoke upon the valve-piston that engages with
sald shouldered stem to trip the puppet-valve
to an open position when the brake-cylinder
valve 1s moved to a position to disconnect the
expanding chamber with the brake-cylinder.

3. The combination, with the brake-cylin-
der valve capable of (_,los;m all the cylinder-
ports at a mid-position, the connected pisten
or 1ts €
line therewith, the retarding-spring upon the
stem thereol adapted to retard the return
movement of the valve-piston at mid-stroke,
as described, and apiston-yoke straddling the
puppet-valve seat and traversing the spring-
bearing stem to afford an abutment of the pis-
ton upon said spring, and the shouldered slid-
ing collar, as [, whereby the spring and valve-

salc

quivalent, the puppet relief-valve in

stem shoulderare kept in proper relation with
one another and with the said yoke.

4, In an air- brake, the combination of a
brake-cylinder, valve controlling the passage
of air to-and from the c¢ylinder, a valve-oper-
ating piston orits equivalent movable between
two ehamber’s one K 1n communication with
the tl"ain—pipe and the other F with the reser-

voir, an expanding chamber communicating -

with the chamber E through a port closed by
a relief-valve, and connections between the
relief-valve and valve-piston arranged to open
the relief-valve when the communication be-
tween the expanding chamber and brake-cyl-
inder 1s closed, substantially as set forth.

5. The combination,with thevalve control-
ling the flow of air between the brake-cylin-

der, reservolr, and external air, and a valve

controlling the flow of exhaust-air from the
train-pipe to a receiving-chamber, of a single
valve-operating piston conneetcﬂ to operate
both valves, substantially as set forth.

The eombumtmn, with the relief-valve
:;md its operating-piston, of a spring bearing
on the valve and a bearing V, carried with
the piston and having a limited movement
between the end of the spring and a stop &
on the valve-rod, %ubsmntlally as and for the
purpose set for th

| RENALDO SOLANO.

Witnesses: N
CHAS. W. FORBES,
CHAS. ITANIMANN.
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