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UNITED STATES

PATENT OFFICE.

JOHN HARDY AND JOHN GEORGE HARDY,

OF VIENNA, AUSTRIA.

IMPROVEMENT [N RAILWAY-BRAKES.

Specifieation forming part of Lf{ft rs Patent No. 205 170, dated September 17, 18378 application ﬁletl
June 27, 1878.

To all whom it may concern:

Be it known that we, JoIN HARDY and

JOHN GEORGE HARDY, both of Vienna, in the
Empire of Austria, have invented Improve-
ments in Railway- Br alkes, of which the follow-
ing 18 & specification:

Our invention relates to that class of rail-

way-brakes which are operated by the press-.

ure of the atmosphere upon a piston working
in a cylinder, from which, at the opposite side
- of such piston, the atmospheric resistance 1s
removed Dy the production of a vacuum by

means of an ejector air-pump or other suif-

‘able air-exhausting apparatus; and it consists,
first, of a pecuhar arrangement of apparatus
Whereby the brakes are apphed automatically
as soon as air is admitted, either voluntarily
or accidentally, into the plpes connected with
the said prpamtus ; secondly, 1n the provision
of efficient means for automatically regulat
“ing the supply of steam to the air-ej ectors of
vacuum-brake apparatus.

And in order that the said invention may

be fully understood, we shall now proceed

more particularly to describe the same, and
- for that purpose shall refer to the several fig-
ures on the annexed sheet of drawings, the
sameletters of reference indicating correspond-
ing parts in all the figures. -

Figure 1 18 a sectlonal detail view of a vac-
aum- cylmder with its piston, both of the con-
struction and arrangement w]nch it 18 pre-
ferred to adopt, but which 1n itself forms no
part ot the present invention, the same hav-
ing been protected by certain prior Letters
Patent granted to us dated 22d January, 1873,
No. 199,540, Fig. 2 is a sectional plan of ap-
par atus arranned in connection with the said
cylinder for insuring the automatic action of
the brakes on the admission of air to the ex-
haust-pipe. Fig. 3 is a sectional detail, drawn
to a larger scale, of one of  the valves herem-
after referred to and Fig. 41s a view In sec-
tion, showing another Lmd of valve, which is
not ‘claimed separa,tely as forming p‘LI’t of our
present invention, but which may be used in
place of Fig. 3. Fig.5 is asectional elevation
of an appar ’Ltus for attomatically regulating
“the supply of steam to the ejectors, according
to the second part of the said invention.

{  In earrying out the first part of the said in-
vention, there are employed, first, vacuum-cyl-
inders A the pistons.B of which are connect-
ed to the brake-blocks by any suitable ar-
rangement of levers and rods; secondly, an

| exhansted reservoir or reservoirs,'E, herein-

atter designated ¢‘vacuumn -reservoirs,” ar- -
ranged 1n connection with the exhaust-pipe
and with the vacuum-cylinders in such a man-
ner that by the admission of air to such pipe,
either accidentally or voluntarily, a communi-
cation shall be automatically established De-
bween the vacuum cylinder or cylinders and
the vacuum reservoir or reservolrs at the
same time that the communication between
the latter and the exhaust-pipe i1s automati-
cally closed, whereupon the vacuum cylinder or
cylinders will be partially exhausted, and the
brakes will be aceordingly applied under the
atmospheric pressure acting upon the exterior
of their pistons.

The vacuum-cylinders and their prpurte
nances, which may be of any suitable descrip-
tion, are pr eferably as shown, of the construc-
tion described in the 8peclﬁc&t10n forming part
of the said former Letters Patent. The cyl-
inder A is formed of two truncated cones, Al
A2 of a flat shape at both ends, and meeting
or united at their bases, such cylinder being
constructed of open-work at its end «, and
closed at i1ts opposite end, «'.

The piston B may conmst as shown, of two
rigid disks, b b, constltutmg the 1)151:01:1_ -head,
which 18, as nea-rly as possible, of the same di-
ameter as the head of the cylinder A, but fits
loosely within it, and 1s attached by fhe sack
b!, made of leather or other suitable material.
The sack may be attached to the piston-head
either by being interposed between the two
disks which form the piston-head and secured
by rivets ¢ ¢, or in any other suitable manner,
s0 as to form a closed connection with the IJIS- :
ton-head at or near its circumference, and the
exterior edge or circumference of the sack is
secured at )? to the cylinder A at the pointof
junction of the bases of the truncated cones

about midway between the extremities of the
cylinder.
}  The plston B is connected to the brake le-

of which it is formed—that is to say, at or =
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vers and rods by means of a rod, D, which |
may be arranged in any usual or suitable
manner.

It will be obvious from an inspection of the
drawing that, on exhausting the air from the
interior of the cylinder A, (which operation 1s
effected by the outlet & being placed in com-
munication with the vacuam-reservoir L, as
hereinatter explained,) the piston B will, by
the pressure of the atmosphere acting upon 1ts
exterior surface, be forced into the cylinder
andcaused to assume theposition indicated by
dotted lines in Iig. 1, and the brakes will be
applied. |

With the vacuum-cylinders, constructed as
hereinbefore described, are connected the vac-
num-reservoirs and their accessories, which
are 1nterposed between the vacuum-eylinders
and the exhaust-pipes, and are constructed
and arranged in the manner next hereinafter
explained.

The vacuum-reservolrs I D ;which are made, by
preference, of a capacity about three times that
of the corresponding vacuum-cylinders which
they are intended to operate, are each pro-
vided with two valves, ¢’ !, respectively, at
opposite ends thereof, The valve ¢’ opens
outward, and, through the intervention of a
branch pipe, E‘r places the reservolr in com-

munication with the exhaust-pipe If, leading

from the ejector orotherair-exhausting o appara-
tus, so that, under the action of the S’ud ejector
or exhaust apparatus, a vacuum will be pro-
duced in the reservoir, while the valve ¢’ will
close should the pressure 1n the exhaust-pipe
exceed that in the reservoir. The valve £,
which opensinward, is connected by a Spmdle,
1%, with a packed plston valve, H, (see Figs. 2
and 3 ,) of greater area, worklnn in a valve-
box, H’, a partition, 4, perforated at &/, being
provided, in order to form a seating for the
sald ])1ston-valve H when closed. The valve-

box H’ communicates at one end, through the |

intervention of a branch pipe, I, ' with the ex-
haust-pipe I, and at its opposite end by means
of the perforatmns k" and the branch pipe L,
with the vacuum-cylinder A, and mtermedl-
ately, through an aperture, k, with the atmos-
phere.

The compound valve 71,1 H 18 so arranged
that in one position—videlicit, that indicated
by dotted lines in Iig. 3—the valve -H will
close the communiecations at & &’ between the
vacuum - cylinder A, while the valve A! will

open the commumcatlon between the vacuum- |

cylinder A and the vacuum-reservoir E, where-
as in the other or normal position, Whlch 18 1n-
~ dicated by full lines in the dra,wm , the com-
munications at & &’ between the &tmosphere

and the vacuum-cylinder will be open, while

the valve 2!, and consequently the communi-
cation between the cylinder and the exhausted
reservolr, will be closed.

This qutomatlc brake apparatusis operated
in the following manner, one of the vacuum-
reservolrs I and vacuum- cylinders A being

- brakes will be off the wheels.:

taken as an example of the opemtmn of the
whole:

Before starting the train a vacuum 1s pro-
duced in the exhau%t -pipe ¥. The valve ¢’, at
one end of the reservoir I, opens, allowing the
reservoir fo Dbe e\hausted until the desired
vacuum is attained, and closes whenever the

-acunm in the exhaust- -pipe is less than that
inthereservoir, thereby preserving the vacuum
produced in such reservoir. In thls condition
of the reservoir the compound valve A* H will-
be in the position indicated by full lines in the
drawings, the reservoir bemﬂ closed at that
end by the valve &!, whilé the valve H leaves
open the aper tures % k', communicating be-
tween the atmosphere and the pipe I'. The

vacuum-cylinder A will therefore now be 1n

communication with the atmosphere and the
On the admis-
sion, however, of air to the exhaust-pipe I,
either Voluntarlly under the action of an at-
tendant opening an air-valve, or accldentftll,}
by the rupture of the e*ihmust -pipe, or irom
any other cause, the atmospheric pressare on
the outer side of the valve H neutralizes or par-
tially neutralizes the atmospheric pressure on
the other or inner side, and the pressure of
the air contained in the valve-box H’, acting
on the inner side of the valve I/, forces the
valve i' into the reservoir E, and thus opens
the communication between the vacuum-res-
ervolr and the vacuum-cylinder. At the same
time the valve &l being connected with the
valve I, draws the latter with it, thereby
closing the apertures k &/, and cuttmn off the
commumc&tlon between the vacuum-cylinder
A and the atmosphere.

- The vacuum-cylinder is thus exhausted or
partially exhausted and the brakes are ap-
plied. In this position, which is indicated by
dotted lines in Fig. 3, the parts will remain un-
til the vacuum in the exhaust- pipe F and its
branches is restored to such a degree that the
pressure on the outer side of the valve H 1s
reduced sufficiently to allow that on the inner
side to produce the reverse action of the valve.
When this takes place the valve H will return
to the position indicated by full lines in the
drawing, thereby closing the valves ! and
placing the vacuum-cylinder A in communica-
tion with the atmosphere through the aper-
tures & &/, when the brakes will consequently

‘be removed from the wheels.

The relative dimensions of the valves h' H
will be regulated by the degree of sensitive-

| ness required in the apparatus—that is to say,

by the minimum degree of pressure in the pipes
at which it is desired that the brakes should
be apphied, as will be well understood by per-
sons skilled in the arts.

With the view of diminishing frlctlon the
mecdification -of valve shown in I‘1 4 may be
advantageously adopted, in which a saclk, H,
having suitable rigid dlsks d d and a smtable
washer d’, is bubstltuted for the rigid packed

| piston H I‘ws. 2 and 3.
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The dotted and full lmes m Iig. 4 mdmate | opening the steam-cock L and &dmlttm o steam

the same respective positions of the valve as
the corresponding lines in Fig. 3, and the op-
eration of the two forms of appala,tus 18 simi-
lar, the communication between the atmos-
phere and the vacuum-cylinder being either
closed or open, according as the valve H isin
contact with 1ts seat ¢, closing the apertures

k', or 1s removed. from its seat, leaving the

said apertures open, while the valve Il 1s open
or closed, as the case may be. The valve il
may also be modified in the manner shown in
Fig. 4, or in any other suitable manner, so
leug as the proper proportion of its dlmen-
sions to those of the valve H is preserved.
The second part of the said invention, which
is illustrated in Fig. 5 of the drawings, rehtes
to means for automatlca,lly reﬂula,tmn the sup-
ply of steam to an air- e]ector S0 as to con-
stantly maintain a vacuum in the exhaunst-pipe
and 1ts connections; and it consists in the
employmentof areg ulatm gvacuum-cylinder—
such, for example, as that shown at A3, the
p1ston B* of which is connected by a lever- arm
K, with a cock, L., for controlling the i mgrebs
of steam pmceedmn from the boiler by a pipe,
l, and its egress by the pipe m. - This cock may

e1ther consmtute the steam-valve for regulat-

ing the supply of steam to the ejector, or, as
prefelred it may be employed to control the
admission of steam to the slide or distributing
valve of a small steam-cylinder, the piston of
which is connected to and actuates the main
steam-valve for regulating the supply of steam
to the ejector.
uum is maintained in the cylmder A3 the
cock L. will be closed, the piston B® being in
1ts highest position, as shown by the full lmes
in the drawing; but should the vacuum be
impaired, the piston B3 will descend under the
action of a Spring
tion, as shown by the corresponding dotted
lines, or to a position intermediate between its

two extreme positions, according to the de-

gree of deterioration of the vacuum, thereby

In either case, so long as a vac-

|

| Hardy :
, 1, either to its lowest posi- |

to the ejector until the vacuum is rebtored to
1ts required maximum, when the piston B? will |
be again elevated by the atmospheric pressure
overcoming the force of the spring n, and the
cock L accordm oly closed.

The vacuum-cylinder A® is held out of actlon

“when the air-valve is opened by the engine-

driver in order to apply the brakes, the air-
valve being connected with a stop-cock ar-
ranged in the pipe communicating with such
vacuum-cylinder, which stop-cock is closed by
the act of opening the said air-valve.

Having now described and particnlarly as-
certained the nature of the said invention and
the manner in which the same is or may be
used or carried into effect, we would obser ve,
in conclusion, that what we consider to be
novel and original, and therefore claim as our
nwentlon 18—

The combination of a vacuum-brake and the
vacuum-pipe ¥ with a vacuum-reservoir, coni-
municating at one point through a Valved
passage w1t11 the said pipe, and at -another
point with the brake- cyhnder and with the
said pipe through passages provided with a
compound V&lve, H 7Yy all substsmtlally as de-

scribed.

In witness whereof we have gigned our
names to this specification in the presence of
two subseribing witnesses.

JOHN HARDY. -
. JOHN GEORGE HARDY.

Wltnesqes to the si gnature of John Hardy:

I, PAvurL,

Laxenburg gerstrasse, 2, Vienna.
Y. VIERTHALERN,

Laxenburg Je?'stmsse , Viennda,

Witnesses to the swnatme of John George

D. M. YEOMANS,
69 Upper Th ames Street, London.
K. G. ATKINSON,
11 Rue Oalombes, Asnieres,
Seine, France.
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