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FREDERICK W. EAMES, OF WATERTOWN, NEW YORK.

VACUUM-BRAKE APPARATUS.

SPECIFICATION forming part of Letters Patent No. 241,330, dated May 10, 1881.

Applieation filed October 20, 1880. (NoO modecl.) Patented in Eneland Jannary 20, 157

To all whom it may CONCErn :

Beit known that I, FREDERICK W. JUAMIES,
a citizen of the United States, residing at
Watertown,in the connty of J efterson at d State
of New York, have invented certain new and
nseful Improvements iu Vacnum-Brake Appa-
ratus, (Case IT;) and Idohereby declare thetol-
lowing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which itappertains tom ake
and use the same, reference being had to the
accompanying drawings, and to letters or [1g-
nres of reference marked thereon, which formy
a part of this specitication, the same being pat-
ented to me by the government of’ Great.Brit-
ain by Letters Patent No. 2295, dated Jannary
20, 1879. | |

Figure 1 represents a top-plan view of a car
and car-truck to which my present improve-
ments are shown applied, and illastrates the
general arrangement thereof., Tig. 2 repre-
sents a side view of the same. Iig. o repre-
sents an outside elevation of avalve and vaive-
box having my improvements, through which
communication is made with the brake-pipes,
the vacuum-reservoir, and with the air vessels
or chambers and their pneumatic levers. g,

4 represents a central vertical section of the
tsinternal construetion and ar-

same, showing

rangement., If1g. o representsa side elevation

of a modification of my im proved interposed |

valve arrangement, and ¥ig. 6 a central ver-
tical section of the same. Fig. 7 represents
an outside elevation of the cut-off valve adapt-
ed to be arranged at each end of each, scetion
of rigid tube or brake-pipe, and T'ig. S a cen-
iral vertical section of the same. Iig. Y rep-
resents a plan view of the coupling for uniting
IFig. 10 18
a plan view of the same, the body of the tender
being removed.

My invention relates to the pheumatic sys-
tem of brake apparatus, and for this purpose
consists, first, in providing a railroad - train
with a duplex line of continuous brake-pipes,
in one of which a vacuum is, and in the other
of which a vacuum 18 not, antomatically main-
tained; sccond, a duplex line of continuous

brake-pipes provided with a vacuum chamber

or chambers, their connection therewith being |

controlled by a novel arrangement of valvalar

| apparatus; third, a double line of brake-pipes,

line of pipes, whereby one S

are set in action by air bemg

1y one of which a vacuum is constantly main-
tained by a continuously-operating ¢jector or
air-exhaust; fourth, a double hne of brake-
pipes, in one line of whicha vacuum is continu-
ously maintained, the brakes being ordinarily
applied by creating a vacuum in the other line
of pipes; fifth, a daplexline of brake-pipes hav-
ing communication with a reservoir, 1 one
line of which and the reservoir a vacuum 18
continuously maintained, to. be there held in
resorve as an additional power in cases of
emergency, where a more effective and instan-
taneons application of the brake is required

than under ordinary circumstances; sixth, in

combination with a double line of brake-pipes
having connection with themselves and with
a storing-reservoir by means of a valve device
of novel construction, aseries of vacunum-cham-
bers having direct communication with but one
rstem of pipes 18
cnabled to be ased independently of the other
seventh, in combination with & brake-pipe In
whicl the brakes are applied by a reduction
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of vacuum-pressure within the pipe, a hose- -

coupling uniting the brake-pipe sections be-

tween the cars, each half of which 1S SO con-
I stracted as to keep the snap-valves open upoil

the accidental severance of cars, derailment,
or from any other cause; cighth, an interposed
automatic valve device connecting the double
line of _brake-pipes and the storing-reservoir,
whereby theaction in the line of pipes,in which
he vacnum is constantly maintained, exhausts
or stores the reservoir with reserve power, and

the destraction of the same opens communica-

tion with the reservoir and the other line of

hipes, thereby causing the application of the
brakes; ninth, a double line of brake-pipes,
cach having communication with a gseparate
independentejectoror exhauster; tenth,1n pro-
viding the end of each section of rigid brake-
pipe with a cut-off’ valve, which comes 1nto
action to close the end of the pipes when this
latteris exposed or when a fracture of the pipe
beyond this point takes place; and, eleventh,
conmecting the flexible vessels on the engine
and tender which actuate the brakes directly

withror to the line of pipes ordinarily employed

when the brakes

to brake the train, whereby,
admitted to the
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other line of pipes, the brakes of the cars are
first put on before the brakes are applied to
the locomotive and tender.

In the accompanying drawings,in which the
same letters of reference indicate the same
parts, A represents one line of the double line
of continuous brake-pipes and B the other line.
These lines of pipes run throughout the length
of the train and are connected between the
cars' by suitable flexible hose-couplings, and
the brake-pipes are each connected at one end
with a suitable air ejector or ejectors. Pipes
A and B have communication with each other
under certain conditions, and with the storing-
reservolr U through a valve-box and valve ap-
paratus, D, of novel construction and arrange-
ment. This valve connects at its lower end
with the flexible vessel or vessels E, which
move the brake-levers thirough the pipe B.

Fitted to the upper part of the valve-box D
and Immediately below an air-space having
connection with the tube B, is a flexible dia-
phragm, b, to which is attached a hollow rod,
¢, furnished with a flange at its upper end,
which forms a valve-seat. This hollow rod or
spindle forms a communication by lateral pas-
sages d with the spaces above and below the
diaphragm. | |

¢ represents a pipe leading from one of the
vacuum-chambers C and communicating with
the space below the diaphragm . The bottom
of this space is provided with a partition,
through which is pierced a central opening,
which forms a seat for an inverted puppet-
valve, f, carried by the hollow rod ¢. The
opening in this partition is formed sufliciently
large to receive wings projecting from the rod,
which form between them passages for the ex-
hausted air when the valve 7 is open. Fitted
to the upper end of thishollowrod cis a winged
valve-stem carrying a valve, ¢, for closing the
central opening in the hollow rod.-

Below the lower partition of the diaphragm-
chamber, upon which the pendent puppet-valve

45 J 18 seated, is another partition, upon which
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rests another or second puppet-valve, /., which
closes the opening leading to the flexible air-
vessels If and the brake-pipe A. |

To facilitate access to the interior of the
valve-box D it may be found desirable to far-
nish the box with a detachable cover, as shown
In Ifigs. 3 and 4. 1In this case the pipe B will

have its connection with the valve-box below

the cover, and the diaphragm b, instead of be-
ing held in place between the box and cover,
will be held to an annular flange by a claimp-
ing-ring. The cover is secured in place in any
suitable way. |

If represents a cut-off valve arranged so as
to be within reach of .the passengers or train-
men, or the valve-lever may have a cord at-
tached leading to the car above. This valve
1s held oft its seat by a cam-lever, 4, pivoted to
the outer end of the valve-spindle and bhear-
ing on top of the valve-case. The stem of this
valve is provided with a cushioned disk, j3,

241,330

‘which, when the valve is open, bears against

the inner face of the valve-box, thereby form-
Ing a stuffing-box to the valve-spindle. By
tripping the cam-lever ¢ the valve seats itself
and closes the end of the pipe, thus cutting oft
the defective portion of the brake apparatus.
A similar contrivance may be applied to the
outlet of each of the flexible vessels I and for
the like purpose, the cam-levers being oper-
ated by an inspection when the train is sta-
tionary.

G represents the coupling for attachin o the
euds of the pipe-sections between the cars.
This form of coupling forms the subject of a
patent heretofore granted to me, and is well
known; but in order to render it effective in
connection with my present invention in the
event of the severance of the train and pro-
vide for the admission of air to the pipe B, I
provide the coupling with a spring-cateh, £k,
which holds the valves of the coupling open
against the pressure of their closing-springs
and allows air to enter pipe B to destroy the

‘vacuum and apply the brakes.

It has been found desirable in operating a
brake apparatus that the brakes of the cars
come into action before the brakes on the en-
gine and tender in order to secure this result.
I modify the arrangement of the brake appa-
atus on the engine and tender by dispensing

with the storing-reservoir and the Interposed

tabular device connecting the brake-pipes and
secure the flexible vessels orchambers directly
to the brake-pipe A. This arrangement in-
sures that the air admitted to the pipe B shall,
through the action of the valve apparatus D,

| first put on the car-brakes, and in the act of

so doing thus bring the pipe A intoconnection
with the vacuum-chambers on the engine and
tender, whereby their brakes will be set in ac-
tiomn.

The operation of my present Improvements
Is simple and easily understood and is as fol-
lows, here premising thatit will be understoo
that ordinarily the brakes will be applied by
creating a vacunum in the brake-pipe A and its
attached air-vessels of the pneumatic levers by
an air-exhauster having communication there-
with: In the line of brake-pipes B and in the
reservolr C a vacuumisconstantly maintained
by a supplementary air-injector, which I pre-
fer to construct of comparatively small diame-
ter and keep it constantly blowing. This ac-
tion of the ejector exhausts the air from the
pipe B, and, through its connection with the
valvular device D, causes the valve g, seated on
the flange of the hollow rod, to rise, and the air
below the diaphragm b will passupward until
the exhaustion is complete in the vacuum-res-
ervoir, the valves /" and & closing to prevent
any communication with the pipe A or the flexi-
ble vessels E. In this condition the brakes
are off, and under ordinary circamstances, as
before mentioned, the brakes will be puton by
creating a vacuum in pipe A and the flexible
vessels connected therewith. When, however,
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the pipe A will be supplemented Ly an ex-
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tially as and for the purpose set forth.
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an instantaneous application of the brakes is
required, as in cases of emergency, air is ad-
mitted 130 the brake-pipe B, and the open valve
mounted 1n the hollow rod of the flexible dia-
phragm will drop onto its seat, thus closing
communication between the pipe B and the
under side of the diaphragm. The diaphragm
will now fall, carrying with itthe hollow pend-
ent puppet- valve 7. An opening will thus be
established between the vacuum-reservoirand
the space immediately above the puppet-valve
h, the effect of which will be to lift that valve
and exhaust the flexible vessels of the brake
apparatus through the pipe A, and thereby
put the brakes in action. This exhaustion of |

hauster attached thereto operating automati-
cally or by the act of the engine-driver. Itwill
be understood that this action takes place si-
multaneously under every car thronghout the |
train, and 1s caused either by the accldental
sevemncb of the train or by the act of the en-
gineer or passengers. In order to take the
brakes ott it will only be necessary for the en-
gine-driver to admit air to the pipe A. |

Having deseribed myinvention, whatI e¢laim
18—

1. A double vacuum-brake pipe in one line |
of which a vacuum is, and in the other line of
which a vacuum is not, antomatically main-
tained and arranged for operation substan-
tially as and for the purpose set forth.

2. A double vacuum-brake pipe, in combi-
nation with reservoir C and valve D, arranged
tor operation substantially as and fm the puar-
pose set forth.

3. The double vacuum-brake pipes A B, in
which a vacuum is continuously and antomadti-
cally mamtained in one line of pipe by a con-
stantly-operating c¢jector, as and for the pur-
pose set forth.

4. A double vacnum-brake pipe A B,inone
line of which a vacuum is continuouslv main-
tained, the brakes being ordinarily applied by
creating a vacuum in the other line, substan-

o. The double vacnum-brake pipes A B and

reservoir U, in the pipe B and reservoir C of
which a vacuum 18 continuously maintained,

the brakes being 01d11]ar11y applied by creat-

ing a vacuum in the pipe A, substantially as
set forth.

0. The combination of the double brake-
pipes A B, reservoir C, valve D, and flexible
a,11 -vessel E &.ubst&ntlally as Set forth.

. The valve device D, connecting-pipes A
B, and reservoir C, Whereby a vacuum con-
stantly maintalned in the pipe B exhauststhe
reservolr and closes communication with pipe

A, and the destruction of the vacuum closes

conuectlou with pipe B and reservoir C and
opens comwmunication with said reservoir and
pipe A, thereby applying the brakes, c;ubs«;‘[an
tially as set forth.

8. The double vacunum-brake pipe A B, each

‘having communication with a separate ejector,

arranged for operation as and for the purposes
set forth.

9. The cut-off valve I, arranged at the end
of each section of rigid brake -pipe, substan-
tially as and for the purpose set forth.

10. A double line of brake-pipes A B, hav-
ing the flexible air-vessels so arran n*ed apon
the engine and tender that upon the brakes
being apphed the brakes of said engine and
tender will not come 1nto action until after the
brakes of the cars have been applied, substan-
tially as set forth.

- 11. The valve device D, consmtmﬂ' of dia-

phragm b, hollow spindle ¢, with lateral open-

ings, and valves g and f, substantial]y as and
for the purposes specified.

12. A brake apparatus having a double line
of pipes, one line communicating with the res-
ervolr and the other with the flexible chambers
or pistons, snbstantially as and for the purpose
set forth.

In testimony whereof I affix my signature in
presence of two witnesses.

FRED. W. EAMES.

Witnesses:
CHAS. D. BINGHAM,
E. D. EAMES.
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