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SPECIFICATION forming part of Letters Patent No. 550,558, dated November 26, 1895.
Application filed April 22, 1399, Serial No._ 546,733, (Model.)

To all whom tt maly COncermn: o

Be it known that I, LovrREN E. IIOGUE, a
citizen of the United States, residing at Green-
ville, in the county of Mercer and State of
Pennsylvania, have invented new and useful
Improvements in Injectors, of which the fol-
lowing is a specification.

This invention relates to that class of steam-
injectors having means for opening the ex-
haust-ports of the lifting-tube on starting the
injector and for closing the same when a vacu-
um is created around the inner end of the
combining-tube for the purpose of prevent-
ing overflow of the injector and enabling the
latter to start automatically at any suitable
pressure. Ithasheretofore been proposed to
open the exhaust-ports of the lifting-tube on

starting the injector and to close the same

when a vacuum is created around the inner
end of the combining-tube through the me-
dium of a conoidal sleeve-valve seating on a
separate casing surrounding the combining-

tube in such manner that when steam first
passes into the lifting-tube the ring or band
will be raised and the steam pass out into the

overflow-chamber, thus raising the overfiow-

valve and producing a vacuum, which causes
suction, and when the vacuum 1s created the

ring or band closes down over the apertures
in the lifting-tube and the overflow is shut ofl.

The objects of my invention are toimprove
the prior construction of injectors of the char-
acter alluded to; to provide a perfect air-

tight overflow-chamber at the upper end of

the combining-tube for effectually preventing

the entrance of air into the combining-tube
after the injector starts, and also to exclude
hot water from gaining access into the upper
end of the combining-tube when the injector
is working and water is flowing through to
the boiler, and to provide means whereby the
overflow-valve of the injector can be rigidly
held seated, so that steam can be forced
through the injector into the tank and pipes
of a locomotive-engine to prevent freezing of
the same. |

The invention consists in the combination,
in an injector, of a combining-tube having its

upper end formed with upper and lower per-

forations and a surrounding chamber con-

structed with separated upper and lower

oround valve-seats, which are inclined or bev-

eled, and a _veftieal’_ly-movable valve-sleeve

having its upper and lower end portions '
formed with internal beveled or inclined 55

oround valve-faces to accurately fit the sepa-
rated upper and lower ground valve-seats of
said surrounding chamber for the purpose of
sealing the upper and lower ends of the valve-
sleeve air and water tight, and thus etfectu-
ally prevent the entrance of air and water

when a vacuum has been created and the in-
jector is working to force water into a boiler.

The invention also consists in the combi-
nation, with the overflow-valve of an engine,
of a lengthwise movable spindle adapted to
bear against and hold the overflow-valve rigid
on its seat and a set-screw for holding the
spindle in a fixed position.

Figure 1 is a vertical central sectional view
of a steam-injector constructed in accordance
with my invention; and Fig. 2 is detall sec-
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tional side elevation showing the combining-

tube, the lifting-tube, and the vertically-mov-
able valve-sleeve.

~ In order to enable those skilled in the art

to make and use my invention, I will now de-

seribe the same in detail, referring to the

drawings, wherein-— _

" The numeral 1 indicates the casing of the
injector, which is preferably a casting formed
integrally with branches 2, 3, and 4. The
branch 2 is provided with a coupling 5 to con-
nectwith a steam-supply pipe, and the branch
3 is provided with a coupling 6 to connect
with the liquid or water supply, while the
branch 4 contains the overflow-valve 7 and 1S
provided with an overflow-outlet 8.

The lower end of the injector-casing is pro-

vided with a coupling 9, designed to connect
with the boiler which is to be supplied with

water when the injector is working.
~ The upper end of the injector-casing is pro-

vided with an inserted steam-jet 10, having a

valve-seat in its upper end adapted to be
opened and closed by a valve 12, carried by
a valve-stem 1.

The valve-stem 13 is con-

75

30

QO

95

nected by links 16 with a hand-lever 14, piv-

oted, as at 15, to the upper end of the injector-
casing, so that by operating the hand-lever 14
the valve 12 will be opened or closed to con-
trol the flow of steam into the steam-jet 10.

The interior of the injector-casing is con-
structed with a diaphragm 17, having a screw-
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threaded orifice, into which is screwed the
upper end of the lifting-tube 18. The bore
of the lifting-tube is tapering and its widest
upperend receives the lowerend of the steam-
jet 10. The lower end of the lifting-tube is
laterally expanded to provide a chamber 19,
having lateral ports 20. The bottom wall 21
of the chamber 19 is constructed with a screw-
threaded or
portion 22 near the upper end of the combin-
ing-tube 23. The screw-threaded portion 22

of Lhe 001]1b11'1111_g'-t11be 1s located between two
sets of lateral perforations 24 and 25, formed
1 the upper end portion of the combining-
tube, so that the bottom wall 21 of the cham-
ber 19 1s located between said sets of perfo-

rations 24 and 25.
The lower end portion of the hftmn*-tube

which forms the chamber 19, is comeal or
tapering externally, and this ekter al,conical,

or tapering portion is formed with upper and -
lower accurately-ground circular valve-seats
| upper and lower separated

26 and 27, which, as clearly shown in Fig. 2,
are of different diameters and are beveled or
1nelined.

between the valve-seats.

seats 26 and 27.

fectly air-tight joint is obtained and it is im-

possible for air or liquid to enter from the .
| adjustable device, (30118181311‘1 2, as hereshown,

overflow -chamber 29 into the chamber 19,

which surrounds the upper end of the com-
| screwed into or upon the bl'a,nch 4 of the in-

bining-tube.

The inlet of water into the injector is regu- .
lated through the medinum of an automatic
sprnmmressed valve 30, having a cylindrical
stem 351, entering and adap‘ued to move verti-
32 In a scerew- .
| position, thereby rigidlyholding the overflow-
‘valve on its seat and enabling steam to be
; passed through the injector into the tanks
| and pipes of the locomotive to prevent freez-

cally in a cylindrical bore
threaded spindle 33, working in a stuffing-
bhox 34.
provided with a suitable handle 35, prefer-
ablyin the form of a hand-wheel, and’ a spring

30, of any suitable Lonstructmn 1s arranged -
between the valve 30 and the lower end of The ;
spindle 33, so that by adjusting the spindle .
| engines.

35 the tension of the spring can be varied.

The valve 30 is adapted to open and closein-
| I claim is—

dependent of any movement of the spindle 33,

and in the practical operation of the 1n;|ector' |
| combining-tube havingits upper end formed |

| with upper and lower perforatmns 24 and 25,

the spring resists the opening of the valve 30,
and t]ms offers resistance to the mﬂowmﬂ
water, so that the passage of water into the
1njector is graded or graduated.
30 11011]:1&113? stands closed or nearly closed,

and the passage of steam through the steam-
jet 10 creates a vacuum, Whereby the valve
| with internal ground valve faces adapted to

30 is more or less opened to permit water to
flow Into the injector,

1fice to receive a screw-threaded

Thevalve-seatsareseparated from | v
each other and the lateral ports 20 are located
The ports 20 are
adapted to be opened and closed through the :
medium of a conical or tapering valve-sleeve | jectoris working to force water into the boiler.
28, having its upper and lower end portions By this means I effectually prevent overflow-
aceumtely ground to provide internal upper
and lower inclined valve-faces to fit air- -tight |
against the upper and lower separated v alv__e-—
1The valve-seats 26 and 27
are ground, and likewise the upper and lower
ends of the valve-sleeve are groundinternally, !

so that when the valve-sleeve 1s seated a per-

The upper end of the spindle 33 is

The valve
| lower ground valve seats 26 and 27, and a ver-

The variations in the

2 : ' 550,558

steam - pressure will more or less open thé
valve, and consequently the quantity of wa-
ter delivered to the injector is Increased or

‘diminished according to the conditions re-

quired by variations in the pressure of the
steam or foreing fluid, all substantially as de-

“sceribed in Letters Patent No. 515,683, issued.

to me IFebruary 27, 1894.
In the operation of the injector the steam

flowing through the steam-jet 10 and lifting-

| tube 18 enters the chamber 19, raises the

valve-sleeve 28, and flows into the chamber
29, thereby creating a vacuum, which starts
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the water through the injector, and instantly

the valve-sleeve closes and tightly fits the
upper and lower circular valve-seats 206 and
27, thereby effectually preventing the en-

{ trance of air and hot water from the cham-

ber 29 into the chamber surrounding the up-

| per end of the combining-tube.

The provision of the chmnbe]' around the
upper end of the combining-tube, with the
&1?6 Seats acceu-
rately fitting the upper and lower ends of the

valve- sleeve 28, effectually seals the upper
end of the comblmnfr—tube against the en-
trance of air and w&ter from the chamber 29
after a vacuum has been created and the in-

ing of the injector and enable the latter to
stm't automatically at any suitable pressure.

In the useof an injectorin connection with
a locomotive-engine it is desirable to pass
steam through the injector into the tank and
pipes of the 1ocom0t1ve to prevent the latter
freezing, and to accomplish thisthe overflow-
valveshould be held seated. I hold theover-
flow-valve seated through the medium of an

of a spindle 37, Workmg Lhrouﬂh a -cap 38

jector-casing. Thecap 338 is provided with a

set-screw 89, and the construction is such

that the spindle 87 can be thrust inward
against the overflow-valve 7 and the set-
screw turned toclamp the spindle 37in a fixed

ing thereof. Thisconstruetion makes a frost-
cock: out of the overflow-valve and is a very
desirable featurein an injector forlocomotive-
Havmn thus desceribed my invention, what
1. The combmm;lon in an injector, of a
and a surrounding chamber constructed with

separated, bﬁveled or inclined upper and

Lwally movable sleeve valve 28 hamno* its
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upper and lower end portions con&trueted

fit air and Water tight against the said bev-
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eled or inclined upper and lower valve seats,
for the purpose of sealing the upper and lower
ends of the valve sleeve air and water tight
when a vacuum has been created and the in-
jector is working to force water into a boiler,
substantially as descmbed
2. The combination in an injector, of a
combining-tubehaving its upper end portion
provided Wlth a surrounding chamber con-
structed with upper and lower beveled orin-
clined ground valve seats 26 and 27 of differ-
ent chamete1 and lateral perforations 19 be-
tween sald valve seats, and a vertically mov-
able, conical valve sleeve having 1ts upper
and lower end portions constructed with in-
ternal valve faces adapted to fit air and wa-
ter tight against the said upper and lower
valve seats for sealing the upper and lower
ends of the Valve~sleev air and water tight
when a vacuum hags been created and the in-
jector is working to force water into the
boiler, substantially as described.

. The combination with the overflow valve

of an engine, of a lengthwise movablespindle

adapted to bear aﬁ'amst and hold the over-
flow valve rigid on ifs seat, and a set screw

for holding the spindle in a fixed position,

| substa,ntlally as described.

4. The combination with aninjectorhaving
a pivoted, swinging overflow valve, of a
lengthwise movable smooth spindle adapted
to shde lengthwise in a bearing in theinjector
casing amd a device carried by the injector

casing 'and adapted to bind against the sur-

face of the said smooth spmdle for holding
the latterin a fixed position, substantially as

described. |
In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-

nesses. _
. LOYREN E. HOGUE.
Witnesses: | S
ALBERT H. NORRIS,
THOS. A. GREEN.
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