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(Nﬂ medel }

To all whom it ma _; concern:
- Be it known that I, FREDERICK w. EAMES

a citizen of the Umted Statee of Watertown |

1n the county of Jefferson. and State of New
York, have invented certain new and useful
Improvementsm Ejectors for Vacuum-Brakes;;

‘and I do hereby declare the following to" Dbe

a full, clear, and exact description of the in-
Ventwn such as will enable others skilled in
the drt to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to letters of refer-
ence marked therepn, which forma p'utof this

- specification.

15

My present mventmn reletes to air- e]eeters
for vacuume-brakes..

Heretofore the emﬁlej inent of air-ejectors

fer exhausting a double line of brake- -pipes-has

" been attended by seriousdifficulties., Whether

20

- for their action upon the attendant engineer,
25
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. sary connections with the operative chambérs
~and reservoirs may be held under perfect.con:
-trol bya single valve operated bythe engineer.:

38
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antomatic in their action or not, it. was neces-
‘sary, in order to properly opcmte them, that:

they be provided with several valvesand valve-
handles, besides other contrivances dependent

and the risk of his not pI operh adjustmn' them
was considerable. -

Toremedy these defectsare the DbJ ects of m y
present invention; and it consists in the fol-

lowing constr uctlon and arrangement: ,whereby: |

a duplex line of brake-pipes and thelr neces-

Figure 1 represents a central vertical longi-

tudinal section of a device embodying my in-

If1g.2 representsacentral longitudi-
nalvertical section of the same, taken in a line
transverse to the line of section in Fig. 1.:. Hig.

- d represents a side elevation of my 1mpmvedz

Iligs. 4, 5, 6, 7, and 8 represent the

controlling-val 'ire in 1ts ﬂve different operative

vention.

device,

positions, they being respectively top - plan

~ views of the same.

45

To enable others skilled 1n the art to mahe
and use the same, I will proceed to describe it

in detail, here premlsmo that I wish it under-

stood. thet I do not confine myself to the exact
proportions or arrangement of the apparatus,
- a8 they obviously may be varied and yet be

o 50

the same in principle; or one or more parts of
the device mlght have substltuted for-it-a

o mere. equwalent

1 Inthe a,ceompa,nying drawian,in which the

same letters of reference indicate the same
parts, A represents the ejector-nozzle of the
larger ejector, the action of which, as well as
the smaller ejector B, is downwerd instead of
upward, as in my former p.etente This. con-
structmn I consider preferablein this case, for
the reason that any water of condensation that

through the steam and air casing C, thereby

preventing water from entering the brake-
pipes. and thelr connectlons, to their conse-

quent IDJ ury.

The inner end of the eJectm nozzle A terml
nates in a valve-box, D, and forms a spindle,
on whicha flat-faced shde—va,lve K, 1s mounted
loosely, so as fo turn freely thereon

Ings ¢ open up a cemmumeetmn with chamber
If below valve G, which valve normally closes

Said in-.
ner end of nozzle A is closed; but lateral open-

55
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‘may get into the passages of the apparatus
will gravitate downward into and pass off -

65

2 passage 161(]11]0 to valve E and its box, as

hereinafter setierl;h The bottom of valve- bOX
D is provided for the I'LCE'ptIOI’l of vacuum-
brake pipes H and I, (see I'ig. 2;) and itisone

alternately into OOH]DllllllG'Lth]‘t mth eJector

nozzle A.
Standing out from the periphery of the va]ve

75

of the purposesof valve K to brinﬂ* these pipes -

- 80

Kis a ha,ndle, ¢, which projects through the

| valve-box D, and suitable means are provided:
for preventmﬂ' the admission of air.into the
valve-box therethrough.

‘The handle.eis also
provided with e_epri,ng—stop, ¢/, which may en-
ternotched recesses d in a proj ectinglip formed
on the valve-box. This stop ¢ hasonlyalim-

ited bearing movement, and may be moved in
either d1reet10n egfmmst its {riction to the fall
limit of the throw of the valve E.

- In the valve-box D is an opening; J, cored
out through said box, preferably from su;le to.

side, to the outer air. Its inner end forms

| port K. for the admission of air to the appara-
tus, which port is cut oft by valve E: from con-

nection with the vacuum-pipes when they are
required to be sealed.

sages ¢ with the valve-box D, (valve G, open-

ing downward, merely serving as a check-valve

9o

95

The center of the main .
ejector A is always in communication by pas-

I0G

to prevent the back-pressure and the destruc-
tion of any vacuum which may be desired te.-}_

be held.)
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The annular steam-jet of the ejector receives | pipe H is secured by the constantly blowing

steam from a pipe, L, leading from the boiler
into a passage, M, cored out throu gh the valve-
box. .

N and O are Opblllll”b made 1n \alw E of
the configuration shown in the top-plan uew*
of the valve. They serve to bring either of
the vacuum-pipes H or I into communication
with port K, leading to the outer atmosphere,
and also to brmﬂ‘ elther of said pipes H or 1
in connection with port P, leading to the main
ejector, as belore stated.

Leading fromport O of valve Ii 1sa short seg-
ment-shaped channel, b, cat in the upper face
of the valve, and of the depth shown In cross-
section, Iig. 2. The length and armngemeut
of channel b areshownby Figs. 4, 5, 6, 7, and 8.
Beyond channel b,and within the smne radius,
is another channel, ¢, illustrated "in the same
figures, and at its end farthest from port O

and nearest port N is formed a small port, ¢',

- cut vertically through valve E.
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Leading from port O, also, 1s another chan-
nel, 7, cut in the line of a dlftelent radius.from
channels b and ¢, but whose other end, /7, is
curved, so as to end within the same radmb as
sald channels b and ¢. In the line of these
three channels is a small port, ¢, cuat through
the valve-box cover, the position of which is
indicated by dotted lines in each of the top-
plan views of valve Ii. This port g connects
with tube ¢/, which communicates with the air-
box IR of a pneumatic lever, Q. This lever
is operated through its connection with dia-
phragm S, the other end of which 1s attached
to the spindle of the steam-supply valve 1’ In
such a manner as to insure of the valve T re-
maining shut while a vacuum is maintained in
a1r box or chamber R, and to admit of its open-
ing when air is admltted to chamber R.

The- small ejector B 18 constantly blowing,
and its air-nozzle is in direct connection with
pipe H by means of connecting-tube £, and said
ejector receives its steam from pipe Lithrough
pipe 4, independently of any action of valve T,
and 1t discharges steam and alr 1nto the mam-

ejector casing C below or beyond the annular
jet thereof,

Pipe H ends in the appar a,tub b} port U and
vacuum-pipe 1 by port W.

The operation of my mvenmon is as follows:
It will be understood, in connection with the
deseription of the opemtlon of my invention,
that in the continuons brake-pipe H a vacuum
is constantly maintained and held, excepting
in cases of emergency, where a more efiective
and instantaneous &ppllcamon of the brakes
is required than is necessary for the ordinary
stoppage of trains, in which case the vacuum
is destroyed in pipe H, which acts through-au-
tomatic valvualar apparatus under each car of
the train, opens up communication with:their
respectwe operating-chambers of reserve vac-
uum-reservoirs, and the brakes are instantly

) place

small ejector B in direct connection theremth
In ordinary usage, however, the brakes are ap-
plied by ereatmg a. vacuuin in pipe I.

In the normal position of the apparatus the
position of controlling-valve D 1s that shown
by Fig. 4, and the brakes are off. In this po-

sition the handle e of the valve D lies in the di-
rection of the dotied radial line 1n the figure,

and the spring ¢ would be in notch d. Small
port ¢/ of steam-channel ¢ being directly over
port U of pipe H, whicli, 1t will be remems-

bered, 1s kept const-antly exhausted by ejector
B, and said port ¢’ also being in conjunction
with port ¢, which connects with ar-chamber

70

30

R through pipe ¢/, it is evident that a vacuum

will be produced in said chamber R. This will
have the effect of raising diaphragm 5 and op-
erating lever Q, thereby forcing the steam-sup-
ply valve T onto its seat and shutting off the
steam, and no action of the ejector will take
At-the same time port W has been un-
covered by air-passage O of the valve B, and
connection is made therewith with the open
air through port K and passage J.

When, however, it is. desired to apply. the
brakes in ordmary cases, the valve is shifted
to the position shown in Ifig. 9, the valve-lever
¢ lving in the direction of the dotted radial
line Whlch passes through notch d’/. In this
position channels ¢and c’ have passed beyond
port ¢, and channel b, communicating with pas-
sage O and the oufer air, now registers with
said port ¢g. Air through said channel and
port now enters chamber R, thrusting out the
diaphragm S, and through lever () opens the
steam-valve T. At the same time valve-pas-
sage N has brought port W of pipe I and port
P of ejector A into communication, and the
valve T being opened, as above, the rapid ex-
haunstion of pipe I will ensue, the valve (G open-
ing by the exhaustion behind it against the
pressure.of its closing-spring. The exhaustion
in pipe I sets the brakes, and when 1t is de-
sired -to. hold the brakes set the- valve Ii-is
shifted to the position shown in. Fig. 6, the
valve-lever being in noteh d’. 1n this case the
channel b is moved to the right out of register
with port g, and an end of channel ¢, which
has port ¢/, is brought in conjunction with port
q, Whereby chamber R is again exhausted and
the steam-valve T’ held shut. Kjector A will
then have no further action, but the vacuum
in pipe-I will still be held, as it has no outlet
except when the brakes are released. (Fig. 4.)

In cases of emergency, as an approaching
danger, where a more instantaneous and et-
fective application of the brakes than 1s neces-
sary in ordinary usage is desired, the valve-
lever is shifted to the rlght to the limit of its
throw, which is the position shown by the dot-
ted I‘&dl%ﬂ line, Fig. 7. This movement brings
port U of pipe H into connection with port K,
leading to the outer air, thereby destroying the

6c set in action with great power, as before set | vacuum therein. This destruction of the-vacu-
forth. This eonstqnt]y maintained vacuum in | um will have the effect of opening up reserve

Q0
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Vaclum-reservoirs under the several cars of | structed and arranged as to ada,ptlt to exhaust

10

of the vacuum.
off when ’tpp]led in this way, and also to re-

“the train with the operating- -chambers by au-
tomatic valvolar apparatus.

Port ¢ also com-
municates with the outer air, which will have
the effect of raising valve ’]_‘., as before ex-

plained, and the e]ector A will be set in action |
‘to exhaust pipe I at the same time, thereby

adding to theeffective power and com pleteness
In order to take the brakes

enforce the action of the small ejector B, and
thereby exhaust the reservoirs rapidly, (after

the crisis has passed,) the valve B is thrown
to the left-hand limit of its movement,

this movement the end f” of channel 1 is made

to register with port ¢, and as this channel

~opens into valve-passage O, and thence to the

20

25

outer air, it is evident the bteam valve
still be Open Valve-passage N hasalso brought
port U of pipe H and port P of ejector A into
connection, when 1t is obvious both ejectors A

and B will exhaust pipe H, and which will be

effected very rapidly. Pipe Iatthe same time
Is 1n communication with the outer air. Thus

it will be seen the apparatus is again re‘uly

for action in setting the brakes.
1 may find it convenient to fit onto the valve-
box a free reed, which will serve to indicate

- totheengineer when exhaustion istaking place

30
35

40

in the pipe I through leakage of the steam-
valve, or when air l:ns been withdrawn from
such pipe by the train-men in order to apply
the brakes. This reed will also allow of the
admission of air into pipe I and destroy all
tendency of the brakes to creep into action.

I am aware that E{]ectors have been con-
structed having communieation with a double

line of brake-pipes controlled by a single valve-

lever; but in such apparatus it was necessary
to pmﬂde anl independent valve and lever op-

‘erated by hand for the admission of steam to

~ the ejector for the purpow of exh‘mstmg it

when desired.
Having desm ibed my invention, wha,tI claim

ig—

1. An alr-ejeutor ::‘oppamtus provided w1th

‘an automatie steam-valve, and having connec-
tion with a doubleline of brake -pipes, and con-

trolled by a single valve and its lever substan-
tially as and for the purpose set forth

2. An air-ejector apparatus provided with
an automamc steam-valve, and ha,vmg connec-

“tion with a duplex line of brake-pipes, in one

55

line of which a vacuum is automatically main-

tained and controlled by a single valve and its

~ lever, substantially as ‘md for the purpose set
_ forth

- paratus provided with an automatic steam-
. 6o

3. An automatically - operatmg brake ap-

valve, and an air-ejector having connection
with a duplexlineof brake-pipes a,nd controlled
by a single valve and its lever, substantmllv

‘as and for the purpose set forth.

4. An air-ejector having connection with a
duplex line of brake-pipes controlled by a sin-

By

T will |

either one or both lines of pipes-at the same

“time, bubst%ntldllv as and for the purpose set
Hforth. - - -

5. An air- eJu*tm flppala,tus having eonnec-
tion with a duplex line of brake-pipes and op-
erated by a single valve and valve-lever, and
the ports so constructed and arranged as to
adaptit to continuously maintain a vacuum in
one line of pipe as a reserve power, and to cre-

‘ate a vacuum 1n the other line of pipe when it

is ordinarily desired to apply the brakes.

- 6. An air-ejector apparatus provided with
an automatic steam-valve, and having-connec-
tion with a double line of brake-pi pes, consist-

Ing of two ejectors controlled by a single valve
| :Lnd valve-lever, as set forth. |
. An air- ejer_,tor apparatus having connec-

| tlon with a double line of brake-pipes, consist-

ing of two ejectors of different comparative
sizes and capacities, controlled by a single
valve and its lever, substantially as specified.

70
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S. An air-ejector apparatus controlled by a -

smgle valve and 1ts lever, consisting of two

ejectors, one of which has commumcatmn with
but one line of pipe, and the other ejector of

which has communication under certain condi-
tlons with one or both lines of pipes at the
same time, substantially as set forth.

9. An air-ejector apparatus having connec-
tion with a double line of brake- -pipes “and con-
trolled by a single valve, consisting of two
ejectors of com paratwely different sizes and ca-
pacities, one of which has connection with but

QO

95

100 .

one line of pipe, and the other ejector of which

has connection under certain conditions w1t]1
one or both lines of pipe.

10. An air-ejector controlled by a single
valve operated by hand or otherwise, and pro-

vided with an automatically-operating steam-

supply valve,and having connection with a du-
plex line of bra,ke plpes, in one line of which a
vacuum 1s automatwally maintained, as speci-
fied. |

11. An air-ejector controlled by a

10§

I1I0

single

valve operated by hand or: otherwme havmw o

conneetion with a double line of brake- -pipes,

and provided with an antomatically- operating
steam-supply valve, whereby a vacuum is au-
tomatically and eontinuously maintained in one
line of pipe as a reserve power, and a vacnum
created 1n the other line of pipe when it is or-
dinarily desired to apply the brakes.

[15.

12. An air-ejector apparatus consisting of r20
two ejectors controlled by a single valve oper- .

ated by hand or otherwise, and having an au-
tomatically-operating steam- -supply valve, sub-
stantially as set forth.

13. An air-ejector apparatus consisting of 125

two ejectors of different comparative sizes a,nd

capacities, cortrolled by a single valve oper-

ated by haad or otherwise, and having an au-
tomatically- -operating stedm-supply valve, sub
stantially as set forth.

14. The controlling-valve of an alr*e‘]ector,_

130

gle valve 'md its lever, a,nd the ports S0 con- | 80 constructed and arranged as to prowde for .
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the automatic action of the steam-snpply valve,
in the manner set forth.

15. The controlling-valve of an air-¢jector,
so constructed and arranged as to provide for
the automatic action of the steam-supply valve,

and having ports for establishing communica-

tion from either of the brake-pipes with the
ejector or with the onter air, in the manner set
forth.

16. The valve D, having ports N and O, in
combination with ports K, U, W, and I, ar-

forth.

17. The valve D, having ports N and O and
channels b, ¢ ¢/, and f, adapted to register with
port g, for the purpose described, in combina-
tion with ports K, U, W, and P, all arranged
in the manner set forth.

—

ranged in the manner and for the purpose set |

18. The valve D, having ports N and O and

channels b and ¢ ¢/, in combination with ports 2o

K, W, and P, arranged in the manner and for

‘the purpose set forth.

19. The combination of valve D, substan-
tially as described, and valve T, connected by

the pneumatic lever QQ, for the purposes set 25
forth.

In testimony that I claim the foregoing I
have hereunto set my hand this 28th day of
July, 1879.

FREDERICK W. EAMES.
Witnesses:

I*. W. SPICER,
CHAR. D. BINGHAM.
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