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UNITED STATES

PaTeNnT OFFICE,

RENALDO SOLANO, OF BROOKLYN, ASSIGNOR TO HOWARD & MORSE, OF
NEW YORK, AND DAVID R. MORSE, OF BROOKLYN, NEW YORK.

AUTOMATIC AIR-BRAKE.

SPECIFICATION forming part of Letters Patent No. 378,628, dated February 28, 1888,
Application filed July 5, 1887, Serial No. 243,317, (No model.)

To all whom it may concermn:

Be it known that I, RENALDO SOLANO, 3
citizen of the United States, residing at the
city of Brooklyn, eounty of Kings, and State of
New York, haveinvented certain new and use-
ful Improvements in Automatie Air-Brakes,
of which the following is a specification,

The invention relates to improvements in
that class of fluid-brake apparatus in which
stored pressure is rendered active upon the
braking appliances automatieally by the re-
duction or exhaustion of pressure from the
train-pipes.

In the elass of apparatus to which this in-
vention appertains, such as has been hereto-
fore employed or described in various patents,
the stored pressure has been rendered active
cither by allowing the exhaust-air from the
brake cylinder to escape through the train-
pipe, by discharging the eylinder-exhaust to
the atmosphere through a relief-valve actu-
ated by said exhaust upon reduction of press-
ure in the train-pipe, or through a relief-valve
actuated by back-pressure from the pressure
side of said eylinder upon reduaction of press-
ure in the train-pipe, each of said methods in-
volving a considerable loss of time in effecting
the necessary reduction of train-pipe pressure
to actuate the relief-valve, and the latter meth-
od—namely, actuating the relief-valve from
the pressure side of the cylinder—as hitherto
practiced involving a limited capacity of ac-
tion, sufficient only to effect a full application
or a full release of the brakes. .

The aim of this invention is to extend the
control of the engineer to any desired degree
of brakeapplication, and to predetermine both
the extent and rapidity of the brake action by
noting the pressure indicated on the train-
pipe gage, the variable control of the brakes
thereby attained effecting a quick, a gradual,

" or a continuous and moderate application, as
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required by the grade or the momentum of the
train. ,

The invention comprises a method of con-
trolling the pressures upon the brake-piston
by balancing the relief-valve-actuating mech-
anism between the cpposing pressures—name-
ly, the stored pressure and the train-pipe
pressure—so that the reduction of either shall
actuate the sald valve, and that a given re-
duction of train-pipe pressure shall predeter-
mine the period of cylinder-exhaust and con-

sequent brake-stroke and enable the brakes to
be applied variably at will.

In order that others skilled in the art to
which my invention appertains may be ena-
bled to understand and use said invention, I
will proceed to describe the details of construc-
tion of an apparatus embodying my-mesthod,
explain its operation, and subsequently point
out in the appended claim the features of said
method and of the apparatus which I claim as
new, having reference to the accompanying
drawings, forming a part of this specification,
and in which like letters of reference indicate
corresponding parts in the several views.

Figurelis aviewtaken in plan, showing the
arrangement of mechanism located beneath
each vehicle, the brake-cylinder and reservoir
being in section; T'ig. 2, an enlarged sectional
view of the balanced relief-valve in the position
for charging the brake-eylinder corresponding
to the normal or released position of the brakes;
Fig. 3, a view of a portion of Fig. 2, showing
the valve in its position of relief correspond-
ing to the applied position of the brakes; Fig,
4, an enlarged sectional view of the brake-
piston check -valve, and Fig. 5 a sectional

view of a modification e¢f the relief-valve-ac-

tuating device.

In Fig. 1, A is the main train-pipe, the
usual couplings for the same between the cars,
the main reservoir to which it connects, the
air-compressor, and the engineer’s operating-
valve being of the ordinary construction. The
pipes B C communicate from said train-pipe
through the interposed relief-valve D and
with the chamber Ii of the brake-cylinder T
when the relief-valve is in the position of Fig.
2. Communication isopened thence, through
the passage ¢ and hollow piston-red b and
pipe H, to the storage-reservoir G when the
piston Lis in the position of full brake release,
as in Fig. 1. The relief-valve being reversed
to the position of F'ig. 3, the eylinder-chamber
E is open fo atmospheric eommunieation
through the pipe C and passages ¢, the train-
pipe communication being severed and the
piston I made subject to pressure from the res-
ervoir G to set the brakes. )

To prevent back-pressure from filling the
train-pipe from the cylinder-chamber T when
the airis reduced in the former and during
the interval of the shifting movement of the
relief-valve, a check-valve, 4, is provided in
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the passage (', having any suitable construe-

tion. ‘

To prevent the escape of the stored air in

the reservoir G through the piston-rod b at

5 the interval of starting the stroke, a check-

valve, e, is provided in the piston I, also hav-

ing any suitable construction, but preferably

that shown, in order that its closing action

over the port f (Fig. 4 showing its open po-

1o sition) may be instantaneous and precede its
‘event of seating.

Thebrake-levers K K and usual rods are con-
nected so that the parting movement of the
ends & of said levers shall set the brakes.

. The storage-reservoir pressure is perma-
nently confined, excepting the portions of air
that may escape byleakage and for which pro-
vision is made, as described, for restoring dur-
ing the intervals when the brakes are normal.
20 To the reservoir-pressure the chamber I, is

permanently connected by pipe M, and the re-

lief-valve piston J exposed on the one side to

said chamber L and on the oppositeside to the

train-pipe pressure in chamber N, the piston
5 J having the valve-connection shown, so as to
operate the valve D to the positions of Figs.
2 or 3, according as the pressares in chambers
L and N are unbalanced. The diaphragm J',
Fig. 5, may be similarly employed as an
equivalent, or likewise any suitable valve-op-
erating device that is sensitive to slight varia-
tions of pressure.
- The valve D is preferably of the construc-
tion shown, eonsisting of a cock or plug of
sufficient length to give the required area of
ports, said valve having a small diameterand
being arranged to control the ports by its os-
cillation and with minimum frietion. A slid-
-~ ing valve or a sliding plug attached to the
40 stem i may, however, be employed to perform
like funetions; and I do not confine myself to
the exact arrangement of valve and valve-
ports shown, provided the action is the same
in effect. »

In the operation the train-pipe A, pipe B,
valve-chamber N, pipe O, cylinder-chambers
E and O, pipe H, valve-chamber L, and sior-
age-reservoir G are charged to the normal air
or other fluid working pressure. Assuming
that the brakes are partly set when the piston
I is at the position I’ and fully set when said
piston is at the position I% (shown by dotted
lines,) the confined reservoir-fluid will have
been reduced in pressure proportionately to
these piston movements. Should the train-
pipe pressure be reduced below the degree of
regervoir pressure corresponding to the point
I* of the piston travel, the relief-valve D
will manifestly be shifted and retained at the
position of Fig. 3, the cylinder-exhaust be-
coming complete, and the brakes be fully set
in the usual manner of automatic brakes, and
- there retained until the release operation is
effected by recharging the pipes. However,
should the train-pipe reduetion be limited to
a degree of pressure known to correspond
with that reached in the reservoir upon arri-
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val of the piston I at the point I, the move-
ment of said piston will be arrested by the
return shifting movement of therelief-valve D
to the position of Fig. 2, as the pressure’ in
chamber Ii reaches and falls slightly below
that of chamber N, (in practice, say, one-
fourth pound per square inch,) and the shift-
ing of said valve D will thereupon cause an
immediate balancing of the piston I between
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the two pressures, the valve-piston J or dia- -

phragm J’ remaining also balanced and sta-
tionary. A positivepredetermination of a va-
riable brake-stroke is thereby obtained at the
will of the engineer by his observation of the
train-pipe - pressure reduction. Any return
movement of the piston which would appear
to take place upon. arrest of the braking-
stroke by the balancing of the pressures is in
practice not observable nor sufficient to re-
lease the brakes in any material degree, the
piston I following up the exhaust-reduction
closely, and the action of the.relief-valve be-
ing sufficiently prompt to obviate such return
movement. Furthermore, the release brake-
stroke is likewise subject to direct and posi-
tive  control from the engineer’s charging-
valve, the relief-valve Dremaining stationary
upon a gradual or rapid increase of train-pipe
pressure at will to the point desired, render-
ing the apparatus as positive and controllable
one way as the other,.

It will be observed that theslight reduction
of train-pipe pressure required to start the
brakes (say one-fourth pound per square
inch) will render the action throughout a
train of considerable length practieally simul-
taneous.

Having thus fully described my invention,
what I claim, and desire to secure by Letters
Patent, is— :

In an automatic fluid - brake system, the
method described, consisting of, first, reducing
the active controllable pressure to a desired
degree upon a valve piston or diaphragm,
whereby a permanently-stored pressure on the
opposite side of the diaphragm or valve-pis-
ton is allowed to act; second, simultaneously
severing and partially exhausting the active
conftrollable pressure from the brake-cylinder,
which allows the stored air to expand to a de-
gree below the controllable pressure; third,
arresting the exhaust-pressure from the brake-
cylinder and simultaneously restoring the act-
ive controllable pressure thereto, (which is
effected by the reduction of the permanently-
stored air-pressure on the opposite side of the
valve piston or diaphragm,) which compresses
the stored air-pressure in the brake-cylinder
to an equal pressure to retain the brake ac-
tion, and, fourth, inecreasing the active con-
trollable pressure in the brake-cylinder to ef-
fect & release of the brake action.

RENALDO SOLANO.
Witnesses:
Cmas. W. FORBES,
AUcUusTUs CREVELING,
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