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To all whom it QY CONCETrN, :

Be it known that I, Louls P. LAWRENCE,
of the city of Pessele county of Passaic, and
State of New Jersey, ‘have invented certain
new and useful Improvements in Air-Ejectors
for Vacuum-Brakes, of which the followingis
a specification.

This invention has reference to animproved
air-ejector for vacuum-brakes, which has the
advantage that a high degree of vacuum is ob-
tained in the cyhnder connected thereto, and
that the water of condensation is conducted
from all parts of the ejector by its natural grav-

ity tothe drip-valve, and the discharge-pipear-

ranged at the lower part of the ejector, where-
by it i prevented from entering the air-pas-
sage and exhaust-pipe.

The invention consists of an air- eJector for
vacuum-brakes, the body of which is cast in
one pilece with an interior steam-induction
channel, steam-expansion chamber, and air-
chamber and with channelsfor eonduetmﬂ off
the water of condensation. Thelive steam en-
ters through a sunply -valve at one side of the
ejector- bod ~and is then conducted by the up-
wardly- slautmn* induietion-channel into the ex-
pans'iou-ehember arranged around the central

alr-exhaust pipe.

- operated by an eccentrie,which bears uponan

30

40,

45

anti-friction roller of a forked extension of the
steam-supply valve. A drip-valve for the
water of condensation is arranged at the low-

ermost part of the ejector, and connected with
a discharge-pipe and by interior channels with
the stefbm exhaust pipe, and by a valveonthe
stem of the eccentrie with theinduction-ehan-

nel, so as to drain the ejector as soon as the
steam- supply valve 1s closed. An air- cham-

ber having an air-exhaust valve is 'Lrlanﬂed |

vertically belew the central air-pipe of the
ejector, the air-exhaust valve being seated on
aQ rmsed seat, and of inverted cup shfupe SO a8
to shed the water of condensation into the
channels arranged for the same. An equi-
librium-valve is arranged at the rear of the
air-chamber below the air-valve, so as to re-

establish the pressure in the bml{e-eylinder.

The equilibrium-valve 1s held in closed posi-
tion by means of a spring-actuated lever,
which is fulerumed to the handle of the equi-

i tudinal section of the same.
tail section of the equlllbrlum-vmlve on line &

The steam-supply valve 1s

' center of the valve, so as to keep the same

tightly closed on its seat. A peculiar con-
struction of the air-exhaust pipe enables the
establishment of a high degree of vacuum in 55
the vacuum-cylinders connected to the gjector.

In the accompanying drawings, Figures 1
and 2 represent, respectively, a front and a
rear view of my improved air-ejector for

vacuum-brakes. Fig. 3 is a vertical longi- 60
Kig. 418 a de

v, Fig. 3; and Fig. 5 is a detail of the forked
extension of the steam-admission valve. -

Similar letters of referenee mdleete corre- 65
Spondmg parts.

Referring to the drawings, A represents
the body of my improved air-¢jector for vacu-
um-brakes. The body A. is provided at the
lower part with a seat, ¢, and a conical steani- 7o
supply valve, B, the valve-chamber B’ of
which is serewed or otherwise conneeted to

| the lower part of the body A, and connected

by a suitable coupling with the steam-supply
pipe B’. The stem b of the steam-valve B 18 75

i gnided in central bearings, ?', of the valve-
| chamber B’, while the 1nner end of the valve
B 18 provided with a forked extension, % car-

rying an intermediate anti-friction roller, 0. _
The forked extension )° pfmssesfalongsme of 8o
the shank F’, over an eccentric, F, on said
shanl, which eccentric bears upon the anti-
friction roller 0°, and moves the steam-supply
valve B either away from the seat « into open
position, or into closed position against the
same, according as the shank I is turned by

1 a level H*, epplled to its outer end in one or

the 0pp051te direction. The forked exten-
sion &* prevents the steam-supply valve B
from turning on its axis in-either direction,
and secures the contact of the anti- frletlen
roller. 0* with the face of the eccentric F.
The steam-induction channel B3* extends from
the supply-valve B in an upwardly-slanting
direction to an annular steam - expansion
chamber, B, which is arranged around the
air-exhaust pipe’ G, that is serewed into an
opening at the bottom of the steam-expansion
chamber B,

To the upper part of the e‘{pfmsien -cham-
ber B'is screwed the steam-pipe B°’, and to

Q0

librinm-valve, and adapted to press upon the | the upper end of the ejector-body A the exte-
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rior exhaust-pipe A’, which are both a,rrfmged
concentricallyto the air-exhaust pipeG. The
annular space formed between the exterior
exhaust-pipe A’ and the steam-pipe B’ is con-

nected by a channel, ¢, extending along the.

outside of the e*cp&nsmn -chamber B* to an an-

nular gutter,a’, arranged around theraised and

beveled seat e of the alr-valve I. The gutter
a’is connected by asteam-channel, ¢’ , arranged
below the steam-induction pipe B? t0 a drip-
valve, N, which is arranged at the lowermost
part of the ejector-body “below the shank of
the eccentric I' and the seat . The water of
condensation passes from the extermr exhaust-
plpe A’ through the channel ¢’ to the ﬂ‘utter
«’, and from the same through the channel a’
to the drip-valve N, where it is collected and
discharged throun*h the pipe N’ below the
drip-valve N.

The steam-induction channel B" the steam-

expansion chamber B!, the channels ¢ and ¢’ for

conducting off the Watel of condensation, the
enlarged air-chamber D, together with the
valve-seats «a, ¢, and f of the steam-supply

valve B, the air-valve I, and the drip-valve.

N, are made in one castmg, and form all inte-

gral partsof the ejector-body, asshownclearly
in longitudinal section in Fig. 3. By casting

the ejector-body in the manner described it
is adapted for attaching the different parts of
the ejector convemenﬂ} thereon, so that my
1mproved ejector ecan be manufactured at a
considerably lower price than the air-ejectors
for vacuum-brakes heretofore in use.

The steam-pipe B? valve-chamber B, the

valve-seat a for the sbeam valve B, ‘md the

- lower part of the induction-channel B are ar-

O

'5

ranged in line with each other, so that the

steam 18 conducted in a natural and unob—_

structed manner from the steam-supply pipe
B’ to the induction-channel B, and by the up-

wardly-slanting portion of the Jatter into the

expansion- chamber B*, - The shank F of the
eccentric I'1s guided in bearings of the e¢jector-
body A near the seat for the steam-valve, the

upper part of the shank being enlarged, so as
to form a guide-cylinder, F°, which is packed ,

by a gland to the body of the ejector. Above
the gland an arch, C, is formed, which sup-
ports the adjustable set-serew I, that presses

upon the upper end of the shank I, for. the

purpose of holding the lower part of the cyl-
inder I tightly on its seat of the body A

The guide-cylinder ¥ is lubricated by means

of oil-passages that extend through the set-
screw L and cylinder BE* to the seat of the same
on the body A, as shown in Figs.1and 3. The
operating-lever handle EF” of the eccentric F is
secured tothesquare exteriorend of the shank
F, and retained securely thereon bya screw-

nut. The handle E” is curved and extended

across the front part of the ejector towards the

right-hand end of the same below the vacuum-

gage V,showninTig. 1. Theshank F’ ofthe ec-

centric I 1s provided at its lower part witha

disk, f’,which rests on aseat atthe lower end of

the steam-induction channel B° of the body A,

'|
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sald seat being pI’OVIded with recesses at its
inner edge. The disk f’ has at one point of
its circumference a recess, f?, through which 70
the water of condensation collected at the
lower part of the steam- mductlon channel B’
is drained off into the channel ¢’, and thence
to the-discharge-pipe N'. The stem f* of the

‘drip-valve N is guided in a central perforation 7=z

of the lower end of the shank F of the eccen-
tric F. The discharge-pipe N’ is secured to
the body of the ejector by a gland, H, which
i1s provided with interior prO]ectwns, f"‘ that
form rests for the drip-valve N, when the latter 8o
1S not drawn up against the seat f at the end of
the channel @’ by ‘the operation of the ejector.
The air-valve E is made of 1uve1ted cup
shape, and guided by a stem, €, in a central
bearing, ¢’, below its raised seat ¢, a8 shown 8g
clearly in Flg 3. The convex upper surface
of the air-valve K sheds the water of conden-
sation into the gutter a* and channel
At the rear of the air-chamber D 18 ar-
ranged an equilibrium-valve, D', through go
which air is admitted to the diﬁ’erent vacuum-
cylinders below the cars of the train after they

‘have been exhausted by the ejector whenever
the ordinary atmospheric pressure 18 to be re-

established therein. The equilibrium-valveD’ g5
is provided with alever, D", that is fulcrumed

to projecting ears d on the 1)10(313;r of the ejector
and securely retained in closed position when

not in use by means of a locking-lever, D,
which is fulerumed to the lever of the equi- roo
librium-valve D', and acted upon by a spiral
spring, d', at its Tear end, so that its pointed
front end isfirmly pressed on the concave cen-

| ter portlon of the equilibrium-valve 1), as -

shown in Fig. 4. The pressure of the 5pr1ng_- 105
actuated lever D® upon the equilibrium-valve

| D" retains the same tightly in proper position

on its seat, s0.as to close the air-chamber per-
fectly air- tlght until the equilibrinm-valve 18
opened and the air admitted into the air- 110

chamber and the vacuum- cyhndels connected

thexewmh

The air-exhaust pipe G 18 auanged WIth a
number of suction-cones, G', the lowest cone
being a part of a pipe, Gr2 that incloses the 1 5
lower part of the air-pipe, as shown clearly in
Fig. 3. The air-pipe G communicates by
openings ¢ with the annular spaces between
the cones. The upper end of the air-pipe G

. | 18 enlarged by an .outwardly- flaring conical 120

part, G*, and then contracted by an inwardly-
flaring eone G*, the opening of which is con-
mderably smaller than the. opening of the air-
exhaust pipe G at its base. DBy means of the
suction-cones a more effective action of the 125 -
ejector and a higher degree of vacuum are ob-
tained, while the contracted end of the air-
exhaust pipe prevents the steam from enter-
ing at the exit end of the air-pipe and exert-
ing a so-called ¢‘ back action’’ thereon. 130
By admitting steam to the steam-valve I3 |
the same passes through the induction-chan-
nel B’ into the expansion- chamber B*, where
it encireles entirely the air-pipe G, and passes
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valve I and produces a vacuum inthe air--

‘upward - 1n the form of a tubular column
through the annular-space- between the air-
- pipe G and the steam-pipe G’. . As the steam
18 passed infto the end of the Steam-plpe G at
-nearly its initial velocity, it lifts the air-inlet

pipe & and the vacuum-cylinders: eonnected
therewith.

The drip-valve N is closed, so that the at --
mospheric air is prevented from entering into
The air is conse- -
quently exhausted steadily from all the pipes-
and vacuum-cylinders to the ejector, and
drawn in upward --and outward direction

10
the ejector at any point.

through the exhaust- -pipe until the required
degree of vacuum that is required for apply-
ing the brakes is obtained. Asthe steam en-
bers the body of the ejector at a considerable
~ distance below the lower end of the air- -pipe,
20 and is then conducted in an upwardly-curved
induction-channel into the expansion-cham-
ber, where it obtains a direction parallel to the
alr-pipe, it encircles the air-pipe entirely, and
passes 1n an unbroken column through the an-
nular space between the air-pipe and the
steam-pipe, so as to exert its full effect in the
most natural manner, and produce almost in-
stantly a very high degree of evacuation in
the vacuum-cylinders and a quick and effect-
ive application of the brakes. When the
brakes are to be released, the steam-valve is
closed by the handle of the eccentrie, and the
equilibrinm-valve D" opened, so that the ab-
mospheric pressure is re- estabhsh ed in the en-
tire brake system. |
The drip-valve N is dropped in the seats of
its gland, and the valve of condensation
dropped by its own gravity and connected off
through the discharge-pipe N’. No part of
the W‘l,tel of condensatmn can be carried along
by the air when the ejector is exhausting, ow-
ing to the raised seat of the air-valve and to
the shape of the channels that connect it down-
ward to the drip-valve at the lowermost part
of the ejector, as stated. By this natural and
simple arrangement the water of condensation

‘15
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1s drained off after each operation of the

ejector, so that it can accumulate neither at
the interior of the injector-body nor be car-
ried off through the exhaust-pipe, so as to soil
the adjoining palt of the locomotive.

Having thus described myinvention, I claim
as new and desire tosecure by Letters Patent——
- 1. In an air-ejector for vacuum-brakes, the

55 body A, having-an upwardly-slanting Steam -
mducbmn ehfmnel B? an interior Steam eX-
pansion chmmbel, B dmp channels &’ ¢*, and
an enlarged air- chambel D, all made inte-
gral in one casting, Substantla,lly as set forth.

2. In an ailr-gjector for vacuum-brakes, an

gjector-body, A, having .a slanting steam-in-
duction channel, B’ a steam. expansion chamn-
ber, BY, drip- channels «’, an air-chamber,
D, and valve-seats a, ¢, and f, all cast mteﬂ‘ml
65 in one piece, substantially as described.

| 3. In an air-ejector for vacuum-brakes, the

60

slanting steam-induction channel, B’ and a
steam - expansion chamber, B with an air-
exhaust pipe, G, and a stea,m -pipe, B°, secured
tothe expansion-chamber, and a steam supply -
valve.arranged at one end of the ejector-body
and at some distance below the air-exhaust
p1pe, substantlally as set forth.

4. In an-air-ejector for vacuum-brakes, the

-comblnatlon of -the ejector-body A, havmcr'
-an exhaust-pipe, A’, and interior drip- chan.

nels ¢’ a'; and a gutter, «’, around the raised
seat -of the -air-valve, with a drip-valve, N,

5. In an air-ejector for vacuum-brakes, the

| combination of the ejector-body A, having a

seat, ¢, a steam - supply valve, B, having a
forked extension, 6°, and an anti - friction
roller, &°, and an eccentric, I, having an ex-
terior lever, F* for opening or closing the
steam-supply valve,substantially as described.

6. In an air-ejector for vacuum-brakes, the
combination of an ejector-body, A, having a
valve-seat, a, a steam-supply valve, B, hav-
ing a for ked extensmn 0, and an antl fuctlon
rollel ’, an eccentric, I‘ having a shank, I,
gmde cylinder I, and lever F"’, yoke C, ‘and
set-screw I, substantmlly as set forth.

7. In an air-ejector for vacuum-brakes, the
combination of the ejector-body A, having a
steam - induction channel, B’ team - SUpply

valve B, an eccentric, F, for 1ctuat1ng sald
valve, and 2 recessed valve-disk , f’, secured to
the shank of said eceentric and ‘itted to a re-
cessed seat at the lower part of the induction-
channel B’, substantially as described.

8. In an air-ejector for vacuum-brakes, the
combination of the ejector-body A, having a
drip - channel, ¢’, and a valve-seat, f, at the
lower end of the same, a drip-valve, N, hav-
Ing a stem, f*, guided in the lower end of the
shank F’, and discharge - pipe N’, provided
with a gland, H, hamno' rests 17, substantlally
as spectfied.

9. The combination of an eJector body, A,
having a steam-supply valve, B, a steam- 111-
duction channel, B’, and a drlp channel, &,
an eccentrice, F, aetuatmn* the steam- mlve B
a recessed drip-valve, f ", secured to the shank
of the eccentric, a drip-valve, N,

lower Dart of the ejector body, substantnl]y
as specified.

10. In an air-ejector for vacnum-brakes, the
combination of an ejector-body, A, havmw an
enlarged air-chamber, D, with an ethbrmm
V&IVG D', naving a lever, D? and a spring-
aetllatlng lockmg lever D7, fulcrumed on the
lever D? and pressing upon the center of the
valve, substfmtmlly as set forth.

11. In an air- gjector for vacuum-br akes, the

| combination of an ejector-body, A, having a

slanting steam-induction channel, ]33 and an
annular steam-expansion chamber B‘-" a steam-
supply valve, B, at the lower end of the in-
duction- channel B’, a steam-pipe, B°, at the

- combination of an ejector-body, A, hew_ing a | upper end of the expansion- chamber an ex-

ouided by
| said shank, and 2 discharge-pipe, N" at the

70

75

and’ discharge-pipe: N’ at the lower part of So
‘the ejector-body, substantially as set forth.,

90

100

103

110

115

120

125 _-

130



10

4 ' 300,876

11aust-pilje, A’  at the upper end of the €] ector-

body, an air - exhaust pipe secured to the
lower end of the expansion - chamber and
passing through the same,and the steam-pipe,
and an air-chamber, D, having an exhaust-

valve,E,and an eqmllbrlum Valve,D" substan-
tml]y as set forth.

12. The combination of the ejector- bodyA
having a steam-induction channel, B’ and an
expansion-chamber, D', a ste‘un-plpe B°, an
alr-exhaust pipe, (x, having openings g g, 1
series of suction- ,cones, G, attached to the air-

- exhaust pipe, and a pipe, G"", surrounding the

L5

lower part of the air-exhaust pipe, substan-
tially as specified.

13. The combination of an ejector-body, A,

having a steam-induetion channel, B’ and. an

expansion-chamber, B*, a steam- plpe, 135 and.

an air-exhaust pipe, G, the latter having 0pen-
ings ¢ g, suction- cones G/, and a comcally en-

.larged and contracted end portion, G* G*, sub-

stantially as described.

In testimony that I claim the foregoing as
my invention I have signed my name 1n pres-

ence of two subscribing witnesses.
~ LOUIS P. LAWRENCE.

YVanesses
Wi C. CLIFI‘ORD
SIDNEY MANN.
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