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To all whom it may concern :
Beit known that I, FREDERICK W. EAMES,
“acitizen of the United States, residing at Wa-

tertown, 1n the county of Jefferson and State of

New YorL haveinvented certain new and use-
ful Improvem entsin Vacuum-Brake A pparatus,
(Case E;) and Ido hereby declare thefollowing
to be a full, clear, and exact deseription of the
mvention, such as will enable others skilled in
the art to which it appertains to make and use
the same, reference being had to the accompa-
nying drawings, and to letters or figures of
reference marked thereon, which form a part
of this specification, the same having been pat-
ented to me by the government of Great Brit-
ain by Letters Patent No. 4,172, dated October
19, 1878.

My invention relates to vacuum-brake appa-
ratns; and 1t consists in the arrangement of a
series of vacuum-chambers in which a vacuum
18 constantly maintained, and having commu-
nication by means of a peculiarly-constructed
valve with a collapsible vessel or vessels used
to apply the brakes, and with an air-ejector
through acontinuous brake-pipe, the operation
of which1s such that after the vacuum-chamber
has been charged and the ejector notin action
thecommumeatwn between thecollapsible ves-
sel and the brake-pipe is kept open and con-
nection with the vacunum-chamber cut off, in
which condition the brakes are out of action.
When,however,itisdesired toapplythebrakes,
the air-ejector of the brake-pipeis set in action
to exhaust the air from the pipe, which action
closescommunicationmomentarily between the
brake-pipe and the collapsible vessel, whereby
a valve 1s unseated, throwing open commauni-
cation between the vacuum-chamber and the
collapsible vessel, and also with the brake-pipe,
when the air contained in the flexible vessel
rushesintothe vacunum-chamberand the brakes
are applied. Continued action of the ejector
of the brake-pipe will again serve to exhaust
the reservoir or vacuum-chamber, in readiness
to again exhaust the collapsible vessel, and
when air 1s admitted to the brake-pipe its ac-
tion is such upon the valve as to cut off connec-
tion with the vacuum-chamber and open com-
munication with the collapsible vessel, whereby
the brakes are taken off and the par tb areagain
in the same relative position first indicated.

My invention also eonsists in providing the
controlling-valve of the air-e¢jector with a de-
vice by means of which it can be operated by
the passengers or guard in any car of the train,
or upon the accidental severance or derailment
thereof, and at the same time without inter-
fering with the proper manipulation of said
valve by the engineer.

Figure 1 represents a side elevation of a lo-
comotive-engine and tender to which my 1m-
provements have been applied; and Ifig. 2, a
plan view of the same, the bodyof the tender
being removed. Fig.3 represents an ontside
elevation of the valve controlling communica-
tionfrom the brake-pipewith the vacuum-cham-
ber and collapsible vessel or vessels. Fig. 4
represents avertical centralsection of the same,
and Fig. 5 a horizontal section taken through
the line 1 2 of Fig.4. Iig. 6 represents an
elevation of the ejector and the device for turn-
Ing on steam auntomatically or by hand, and

Fig. 7 a top-plan view and partial section of

the same. TI'ig. 8 illustrates the arrangement
of brake-pipe, reservoir, valve, and operating-
vessels upon one of the cars.

In the drawings, A represents an air-ejector,
by which a vacunum or partial vacuum is pro-
duced, and 1s mounted upon the engine within
easy reach of the engineer. ‘The ejector here
shown 1S one heretofme patented to me; but
any air-ejector suitable for the purpose mzw be
employed, so that its valve-lever can be mhp_t,
ed to work in connection with my device for
tarning on steam independently of the control
of the engineer. In connectionu with this ex-
haust apparatus or air-ejector A 1s a brake-
pipe, B, which, by means of flexible couplings
between the cars, 1s made continuous through-
out the train. The pipe B of each car is fitted
with a valve, C, which 1s so constructed as to
open up apassage between pipe B and vacuam-
chamber D, and likewise to bring into connec-
tion with pipe B a pair of flexible vessels, I
K, to each of whichare connected the two pairs
of brake-blocks for acting upon the car-wheels.
The valve C, moreover, opeus communication

‘between the vacuum-chamber D and flexible

vessels K 'H, and 1t 1s by the opening of this
communication that the brakes are applied.
Thevalve C is constructed with an annular pas-
sage, which communicates laterally with the
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exhaust or vacuum chamber D by a pipe, d. |
The upper part of thisannular passage is open,
and its lips are inclined, so as to form a seat for
an annular double coned valve, ¢, and above
¢ the valve the exhaust-pipe b commaunicates
therewith. The stem ¢’ of this valve is hollow,
and it is provided with feathers, which serve
to guide it in its vertical motion, and forms
air-passages on the outside of the valve-stem.
10 Overthe hollow valve-stem is fitted a cover, ¢?,
which is formed with holes. This cover forms
a guide for alight pendent disk-valve, ¢*, which
serves to cover the lower end of the valve-stem.
Below this hollow valve-stem the valve com-
13 municates by a pipe, e, with the flexible or col-
lapsible vessel or vessels E E. The annular
valve ¢ is, by preference, faced with india-rub-
ber to secure an air-tight fit, and its normal
position is upon its seat, as shown in IKig. 4.
20 Thelightdisk-valvec®,on thecontrary,whennot
in action, leaves open an air-passage through
the valve-stem to the exhaust-pipe B.
In Figs. 6 and 7 are represented, on an en-
larged scale, the device used for turning on
25 steam to the ejector by the passengers, train-
men, or through accidental severance or derail-
ment of any one of the cars.
The supply of steam to the ejector Is regu-
lated by a valve attached to a spindle, I¥, which
30 carries at its upper end a hand-lever, G; and
for the purpose of working this ejector auto-
matically, or without the assistance of the en-
gineer, 1 provide the hand-lever G with a tail-
piece extension, Figs.6and 7. Trom this tail
3¢ end projects a pin, that enters and is free to
play within a slotted horizontal link, H, which
is jointed to the upper end of a vertical rock-
lever, I, where it is capable of a limited hori-
zontal oscillating movement. Thisrock-lever
4o I has for its fulerum a pin projecting from the
ejector-casing. This lever I receives through
its shorter arm, from a coiled spring, J, a tend-
ency to pull upon the link H, and thereby to
open the valve and admit steam to the ejector.
45 To prevent this action a spring-latch, K,1s pro-
vided, which serves to lock the lever I and hold
it back against the pressure of its spring. Op-
posite this spring-latch K is mounted a verti-
cal lever, 1, (see Fig. 1,) formed with a pro-
co jection which bears against the latch K, and
when drawn forward will press the spring-latch
out of action and allow the spring J to rock
the lever I and turn on the steam. Thislever
L is pivoted to any convenient point, and its
¢t free end is connected with a cord, M, which1s
led along the train from car to car to the end
of the train, where it is secured. At the end
of the train a large reservoir may be located,
if desired, stored with vacuum-power, and com-
6o municating with the pipe B by a valve. This
valve may be attached to the cord M, whereby,
in case of dismemberment of the train accident-
= ally,the cord M will shift both the steam-valve
of the ejector A and the valve of the reservoir
65 at the rear of the train, whereby a vacuum or
partial vacaum will be created in both sections |

of the dismembered train, such as will be suf-
ficient to operate valve C so as to open com-
muanication between chamber D and vessels E
E, as before described. This vacuum -cham-
ber at the rear of the train is more particularly
pointed out in another application for a patent
now pending.

B’ represents a brake-pipe adapted espe-
cially to apply a system of brakes to the wheels
of the locomotive-engine. This pipe B’ com-
municates with the ejector A at one end and
with the flexible vessel E/ at the other, and 1s
provided at its junction with the ejector with
a valve, by means of which connection with
the ejector can be closed or opened at pleas:
ure by the engine-driver. The flexible vessel
E/, which actnates the locomotive-brakes, 1s op-
erated, in the usual way, by being exhaasted
directly from the ejector.

The operation of my invention is as follows:
When it is desired to put on the brakes the
exhaust apparatus or ejector A is set in action.
This will cause the air to be drawn through
the pipe e from the collapsible vessels E K, in
connection with the brakes; but immediately
this action is felt the disk-valve ¢* will be closed
and the annular valve ¢ will rise from its seat.
This rising of the annular valve will bring the
collapsible vessels into direct communication
with the vacuum-reservoir D, the air from ves-
sels I8 passing up outside the hollow stem into
the annular passage before mentioned, and
thence by the pipe d to the exhaust-chamber D,
the effect of which will be to apply the brakes

instantly, and the continued action of the ex-

haust apparatus will restore and maintain the
vacuum in the chamber D. The like effect will
be produced simultaneously in the brake ap-
paratus of each car of the train. Ifor throw-
ing off the brakes it will only be necessary for
the engine-driver to admit air to the brake-
pipe through a valve, b, for that purpose, and to
stop the action of the air-ejector. The annu-
lar valve C will then drop onto its seat, thereby
cutting off communication between the cham-
ber D and vessels I K, and air will pass down
the hollow stem ¢’ of the valve to the vessels
E E. Supposing, now, the engine, through the
breaking of a coupling or other cause, to part
from a portion of the train, tension will there-
by be put upon the cord M sufficient to draw
back the spring-latch K and release the lever
I with its slotted link H. The lever I being
pnow free to follow the impulse of its spring J,
it will through the link act upon the hand-
lever G, before described, and set the ejector
in action, thereby bringing the brakes of those
cars which are still attached to the engineinto
contact with the running wheels. The like ef-
fect will be produced when tension is applied
to the eord by a passenger or the guard who
wishes from any cause to arrest the progress
of the train.

Instead of employing the flexible vessels L,
a cylinder and piston might be substituted.

Having described my invention, what 1
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claim as new, and desire to secure by Letters |
| valve-stem ¢/, having longitudinal air-passages

Patent, 15—
1. In a vacudin-brake apparatus, the combi-

nation of chamber D, vessel or vessels H, pipe
B, and valve C, so arra,nged with respect to
each other that in the normal condition of the

apparatus pipe B and vessels i communicate

with each other and the chamber D is cut off,
but upon the creation of a vacuum or partlal

vacuum in pipe B it will serve to open com-

munication between chamber D and vessels H,
for the purpose substantially as set forth.

2. In a brake apparatus, valve ¢, hollow
valve-stem ¢’, and valve ¢’, arranged for oper-
ation in the manner and for the purposes set
forth.

3. In a brake apparatus, valve C, consisting
of valve ¢, seating downward, covering the an-
nular passage leading to thepiped, zmd provid-
ed with a hollow valve- stem, ¢/, ]m*mﬂ longi-
tudinal air-passages on the outmde and 11151(16
thereof, and the valve ¢, seating upward and
covering the passage thron oh the valve- stem,
substantially as set forth.

!‘

4. In a brake apparatus, the valve ¢, hollow

on the inside and outside thereof, and valve ¢,
in combination with pipes B, d, and e, where-
by the passages to said plpes are controlled in
the manner substantially as set forth.

5. In a brake apparatus, the device for turn-
ing on steam to the ejector apparatus, consist-
ing of hand-lever G, link H, lever I and its
spring J, latch K, ‘md cord 1\/I substantially
as speclﬁed

6. In a brake apparatus, the device for turn-
ing steam onto the ejector apparatus, either
automatically through the severance or derail-
ment of the train or by the act of the passen-
gers or train-men, consisting of hand-lever G,
link H, lever 1 and 1ts sprmn'J lateh K, le
ver L, and cord M, substantially as qpecmed

In testlmony Whereof I affix my signature in

presence of two witnesses.
FRED. W. EAMES.

Witnesses:
CHAS. D. BINGHAM

. D. EAMES.
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