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UNITED STATES PATENT OFFICE.

AUGtISTE --DE 'BERGUD

OF PARIS, FBANOE.

IMPROVEMENT IN BRAKES FOR LOCOMOTIVES

~ Specification _forming part of Letters Patent Nd; '?’-5,85713, dated March 24, 1863,

g

To all whom it ma; Y concern :

Be it known that I, AUGUSTE DE I)ER&UD
of Paris, France, ha;ve invented a new and Tm-
proved bompressed -Air Brake for Cars; and I
do hereby declare that the following is & full,
clear, and exact descrlptmn thereof, whmh w111
en&ble those skilled in the art to make and use
the same, reference being had to the accompa-
nying drawings, forming part of this specifica-
tion, in which—

Figure 1 is a side elevation of a locomotive
with my improvements attached. ¥ig. 2 1is a
horizontal section of the receiver. Fig. 3 is a
side elevation of anothel form of the same im--
provements. Fig. 4 is a plan of the same.
Fig. bis a detall front view of the air aditand
~ valves, Fig. 6 is aview of the rear end of'an

- engine, showmg the handles by which my im-
provements are operated and the rear of cer-
tain parts of said improvements. Figs.7and
8 are sectional views of another ftuanoement
of the air adit and valves.

Similar letters of reference 111chcate corre-
- sponding parts. |

The object of this invention is 130 ELI'lESt the
motion of railway-cars by the resistance offered
to the steam-pistons by compressed air, or the
friction of ordinary br akes actuated by com-
pressed air. -
~ The first method consmts in plovldmrr an
adit or air-passage for admitting air to the
piston when the latter is in motion, whereby
- the sald air 18 drawn into the cylmder at each
stroke of the piston and forced into a reser-
voir, where its accumulating tension finally
absorbs the momentum of the train by acting
| an&mst the pistons at each stroke of the latter.
The usual eduetlon or exhaust pipes are
jshown terminating in a vertical pipe, ¢, hav-
ing a reduced extension, d, Which dischar ges

the “exhaust- steam upwald into the smoke |

pipe ot funuel C, Fig. 1.
1 prowde an adlt & for external air, leading

| into this pipe a at any pomt above t]le bifar- |
.. cation of the eduction- -pipes,; and 1 also pro-

and closing the

vide a V&IVB, J, for opening

“"Wh eli the valve

'111t0 the cylinder it closes the passage of the
- _extension d, whereby smoke and carbonaceous
. particles are plevented from bemo drawn into

A the cylmder. ' |

fis 0pened to admit the air

pp—

| celver 9

In some suitable locality, as the top of the
boiler, I place one or more Ionﬂltudmal tubes,
J, to serve as reservoilrs for the compressed
alr. These reservoirs, Fig. 2, open into a re-
from, whenee extend the pipes.w,’
lea,dmn‘ to the steam-chests of the cylinders b.

‘These pipes are either stcam-induction pipes

when the locomotive i1s using i1ts steam as a
motive power, or air-eduction pipes when the
steam 1s cut off and the cylinders are working
air and compressing the same within the res-

ervoir j, for the steam escapes from the boiler -

through a pipe, ¢, leading into. the receéiver 7,

and thence through said pipes w to the cyhn

der b.

~ The valves ¢ ¢’ are disks, more ploperly of
brass, and are seated in the ends of the re-
ceiver #, as shown. ¢ is the valve which ad-
mits Ste:;Lm to the cylinders from the boiler
when the engine is in_ operation. ¢’ 1s the
valve which a,dmws air from the cylinders to
the reservoirsj when the cylinders are working

air only. These valves are partially-rotating
‘disks, having radial slots on their faces, which

are brought to coincide with. corresmndmg

'rf.mdml slots in the plates against which they
‘are in smooth contact when the said valve is

to be opened or turned off from such conei-

| dence when the valve is to .be shut, after the

manner of opening or closing the ordinary
circular stove-damper, This __,is one form only
of such valves. Other forms can be substi-
tufed if found desirable. - |

The mechanism operating the valves ¢ ¢'
consists of the rods ¢ ¢, connected with the
valves by any lever or Nink device, ag that
shown at k£ and &/. These valves me 80 set
that when the lever I, to which .the rods ¢ ¢
are connected, is pushed in one direction the
steam-valve i 1s shut and the air-valve oljened
and the reverse takes place when the lever is
pushed in the opposite direction. Thus the
valve g admits steam to the cylinder, and ¢
admits air to the reservoir j from the cylin-
ders, each one being closed when the other is
opened.

When it is deswed to stop the train already
in motion the engine-man will, by the action
of the lever [ and ifs connectlons shut off the -

‘steam from the cylinders by the valve ¢, (a,t

the same moment opening the air-valve ¢’,)

| and, acting upon a rod, Wlll open the air-adit




valve f, Fig. 1, which closes the extension d [ on the wheels without

i the smoke-funnel, as shown by the dotted
outline of the valve. Direct communication
1s now opened between the cylinders and the
external air. He next reverses the steam
slide-valves of the cylinders by the ordinary
reversing-gear found in all locomotive -engines.
The result is as follows: The air is admitted
into the cylinders by the vacuum created by
the continued motion of the pistons, and is
forced into the reservoirs 7, where it becomes

more and more compressed as each stroke of |

the pistons delivers the cylinders’ measure of
airinto the said reservoir, and the resistance of
this element, thus presenting an elastic and in-
creasing tension against the piston, finally
brings it to rest, and thus stops the train by
a gradual absorption of its momentum. The
action of the pistons while working air may
be expressed as an air-engine working in-
-versely to the air, the stoppage of the engine
taking place by a continuous and increasing
resistance, which diminishes the motion of the
train in a ratio greater than a geometrical
ratio. |

My improved brake thus destroys the mo-
mentam, not in the abrupt manner of clamp-
Ing the trucks with a friction-surface, as here-
totore used, but with a continuous and increas-
‘ing resistance, thus avoiding the facets formed
on the trucks, as when they are clamped and
Leld rigidly by the brakes heretofore em-
ployed, which prevented the trucks from turn-
ing, and caused the momentum of the train to
be absorbed by their friction on therails, which
friction produces facets on the trucks—a re-
sult to be avoided. The brakes are thus un-
der the direct control of the engine-man, who
1s properly the first one to disecover any cause
tor stopping the train.

A device for utilizing the air thus com-
pressed, to operate as an auxiliary frietion-
brake, is shown in Fig. 1, where n is a pipe
leading from the air-reservoir to a cylinder, 0,
having a piston working within it, which is
connected to a bell-crank lever, P, as shown.
This lever actuates the brake-block ¢ in the
manner common to ordinary brakes. A spring,
$, removes the block ¢ from contact with the
truck or wheel when the brake isin operation.
This brake is to be operated by the engine-
man, who opens a cock which admits the
pressure of the compressed air upon the pis-
ton in the cylinder 0. These auxiliary brakes
Inay be applied to the engine, tender, or any
vehicle in the train.

To limit the friction of the block ¢ so that
1t shall not completely stop the revolution of
the truck, a spring escape-valve, m m, 18 pro-
vided in a chamber communicating with the
air-reservoir,as shown at I'igs. 1 and 2. * This
valve is furnished with a spring, &, which is
determined by calculation or trial with refer-
ence to the area of the piston of the auxiliary
cylinder o, to permit the escape of the air when
at a certain tension, the said tension Deing
such as will just admit of the brakes ¢ acting

-rangements shown.

stopping them com-
pletely, which prevents the formation of fa-

“cets, as hereinbefore mentioned.

A lever-handle, &/, is connected with the

valve m m, for permitting, at will, the exit of
the compressed air from the reservoir when
the train has stopped.
1 will now describe another modifieation of
the apparatus for accomplishing the compress-
ing of air, and employing the tension thus
produced to stop the motion of railway-trains
by 1ts reaction against the piston. This mod-
ification I consider the better of the two ar-
The principle is identical
with that previously shown, but the arrange-
ment of the parts is different. :

The Figs. 3, 4, 5, and 6 reprezent the modi-
fication; and similar letters in these figures
indicate like parts. |

Here the longitudinal reservoir is replaced
by a vertical one, E, communicating, by a
pipe, I, with a slide-valve, D, within a cham-
ber, as shown. This valve is operated by a
rod, 70, and its bell-crank connecting it with
the valve D, as shown at Fig. 3. This rod is
pivoted to the lever 2’ within ecasy reach of
the engine-man. | |
- The valve D is at once a throttle-valve for
admitting steam to the ecylinders, or an air-
valve for admitting air from the cylinders to
the reservoir I, upon the same principle as
that set forth in Figs. 1 and 2, and admifs the
alr and shuts off the steam, or the reverse, ac-
cording as it is moved up or down.

G- 1s a chamber provided with valves H and
L. The first is the safety-valve, arranged to
open at a given pressure, and the second is an
exit-valvefor the compressed air, and is opened
by the engine-man. This lattervalve is opened
by a rod and crank-handle, J. This chamber
G communicates with the reservoir IE by means
of a short pipe, as shown in Figs. 3 and 4.

A are the adit-valves for admitting or shut-
ting out the external air through the adit B.
These valves are operated by a rod connecting
with the lever C, which Iatter is moved by a
tappet, ¢/, on the rod w, whereby the adit-
valve 1s opened simultaneously with the move-
ment of the slide-valve D when it is displaced
to shut off the steam to and admit the air from
the c¢ylinders. _

A single door-valve may be provided to
close the extension d,leading upward into the
tunnel, and also to close the air-adit B; or
separate valves for the air-adit and exhaust-
pipe may be used. Such valves are shown at
Iigs, 3, 4, and 5, and are operated Dy a rod,
R, and wheel R/. (Shown in Figs. 3,4, and 5.)

Ifigs. 7 and 8 exhibit sections of the smoke-
funnel having the air-adits and valves differ-
ently arranged from the foregoing. The adits
(see Iig. 7) are arranged laterally, having

-conical terminations M opening into the pipe

d, which are closed by slide-shutters u a, piv-
oted at one side. (See I'ig.8.) The valves A

close by bringing their upper edges in contact,
as shown. |
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In order that the steam-cylinders may not
- become heated by the rapid friction of the
| '_.--plstons after the steam has been shut off and
“the air enteled therein, 1 provide a cock open-
- ing into the cylmder for admitting a jet of
steam into the same to lubricate 1t°_, interior

| smface, that the plstcm may not be subjected
. towear or friction.

This is an important fea-
ture, which I desire to claim especially. The

Fe _.h'mdle and rod operating this cock are shown

~at N, Figs. 4 and 6.
T Fig. 3 the valve D is shown in section.
It Opemtes to shut off or open communication
- between the air-reservoir I and the cylinders

by means of the air-pipes If and ¢, which the

~ ports of the valve connect or disconnect, ac-
cording as the valve is lowered or raised. The

position, and 1s admitting the air from the
ylmders to the reservoir E, for the section

~ of the pipe which connects the. valve with the

- pipe ¥ is shown at n. A section of the same
~pipe is again shown on the end of the pipe I,

- for this plpe n passes down laterally on each

side of the pipe ¢, the two branches joining

- the pipe F, the section of which Junctlou 1S

shown at the end of the pipe.

I am aware that the employment of steam
to destroy the momentum of railway-trains by
reversing the valves is a common expedient,

- and do not desire to be understood as 1efel-

ring to such means in this application. It
is also known to me that compressed air for

 actuating railway-brakes is an old expedient,

- and therefore do not refer to such devices

- broadly; but

-- thmt I claim as new, and desire to Secme
| by Letters Patent, 1s—-_ |

.1, The CO]Ilblll’lilO]l of the external air -adit
]3 and reservoir K with the motive-cylinder

-
R
......
......

L

!

. valve,as shown in the drawing, is in its lower |

F

and piston of a locomotive, substantially as

‘deseribed and specified.

2. The combination of the rod N with the
motive-cylinder, whereby to introduce a jet of

steam to lubricate the interior surface of the

cylinder while steam 1s shut off and while air

1sin the cylinder, substantiallyas herein shown

and described.

3. The combination of the external air-adit
B with the exhaust-pipes, funnel, and cylinder
of alocomotive, substantially as (165(31 ibed and
specified. |

4, The &mannement of the air-reservoir E,

_- substantlally as shown and described, with

the motive-cylinders of a locomotive, wher eby
to receive and retain the complesse(l air, as
set forth.

6. The escape-valve H, substm:ntmlly as .

shown and descmbed in combmatmu with the

alr-reservoir K and motive- cylinders of a loco-
motive, whereby to permit the escape of the
:zur, as bet forth.

6. The exit-valve I, when combined with the
air-reservoir 1t and motwe cylinders of a loco-

‘motive, substantially as shown and described.

7. The arrangement of the valve D, sub-
stantially as shown and described, with pipes
¢ and It and opening n, whereby the motive-
cylinders of a locomotive are rendered availa-

ble in compressing the air, as set forth.

8. The arrangement of the pipe n with rela-
tion to the air-reservoir i, supplementary air-
cylinder and piston o, friction-brakes ¢, and
arm p, substantially as herein described and
specified.
- A. DE BERGUE.
Witnesses:
~ JAMES HAND,
DEMOS,
A. GUION.
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