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To all whom it ma J Conceri:
Be it known that I, WALTER HAGUE, a 01t1-

zen of the United States of America, resu:hnn‘ |

at Allegheny, in the county of Allegheny and
State of Pennsylvania, have invented certain
new and useful Improvements in Injectors;
and I do hereby declare the following to be a

full, clear, and exact description Lhereof ref-
elenee bemﬂ' had to the accompanying draw-

ings, which form a part of this specification.

My invention relates to certain new and
useful improvements in injectors, and has for
one of its objects to provide a steam-jet tube
which may be either fixed or movable, with a
long projecting discharging end for pro,]ect-

ing 1111:0 the water-space in the first vacuum-

chamber for the purpose of obtaining an in-
creased steam - condensing surface, theleby
producing a much belter vacuum, and thus
using the steam more expansively by flowing
into a more perfect vacuum, thus giving the

steam an increased velocity and striking force

by which sixty-five per cent. additional wa-
ter i1s driven throu#h the same dlemeter com-
bining-tube. L

The invention furt,her aims to ]_)IOVIde &

second water-inlet which may be located
either on the top, bottom, or sides of the en-

-~ larged portion of the 1n;|ecl:0r casing for the
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purpose of admitting additional Weter into

saild second vacunum- ‘chamber and dischar oe-
tube, which water is admitted in such a posi-
tion as will cause it to strike the combining-
tube, thus preventmw the said water from
striking the primary water-jet at right angles
and deﬂectmg it from its course. .The sec-
ond supply-wateris about thirty-five percent.

of the total amount put into the boiler, more |
or less, according to pressure of water in the |-

second supply-pipe. There is also provided

tion of said water entering therein,

The invention has for another of its ob,]ectef

to take water in through the second water-
supply pipe as hot as water can be made
when supylied under pressure; also, to util-
ize whatever pressure there may be in the
second water-supply pipe eud to llft Water

of the collar-locking ring.
oblong water-inlet in the top of the 1njector,

;ber

ply-pipe; also, to use the injector as an ejec-
tor, and, further to make it a never-iailing
eta,rter at the first attenipt and a never- break—
ing jet when started as long as there are sup-
phed steam through the steam -jet tube and
cold water bhroueh the first supply-pipe.
of the abov e-mentmned objects are accom-
plished by this injector in actual use.

With the above and other objects in view
the invention consists of the novel combina-
tion and arrangement of parts to be herein-
after more fully deseribed, and speelﬁeally
pointed out in the claims.

In deseribing the invention in detail refer-
ence is made to the accompanying drawings,

-forminga part of thisspecification,and where-

in hke numerals of reference mdlcate corre-
sponding parts throughout the seveml views,
in which—

Figure 1 is a side elevation of my 1mproved
injector, showing the same in an operative
position asit appears in actual use.
a longitudinal sectional view of the m;]eetm

Fig. 3 is an end sectional view taken on the
Fig. 4 is a longitudinal

lme 33 of Fig. 1.

view of the steam-Jeb tube Fig. 5 is a simi-

lar view of the cone-shaped eombmmﬂ'-tube

Fig. 6 is a like view c¢f the dlseharﬂ'e tube.
Fig.7is an end view thereof.

view of the pinion. Fig.9is a top plan view

whleh communicates with the second vacuum-
chamber. Fig. 11 is an end sectional view

through the 1n;|ect01 at the second vacuum-

chamber and water - intake on line X X of

Fig. 1.

In the drawings the reference numeml 1

indicates the steem inlet to the injector 2.
a discharge-tube ha,vmﬂ' an enlarged internal |

diameter for the purpose of reducmﬂ' the f1 1c-

3, Fig. 2, indicates the ﬁlSt vaeunm Gh‘lnl-

4 indicates the second vacuum—ehamber

5, Fig. 1, represents the first water- supply-
'p1pe, eonnectlnﬂ* the tank 1’ with the injector.

-6 indicates t,he second water-supply pipe,
connecting the tank 2’ with injector, said pipe
having a valve 6’ thereon.

The numeral 7 indicates a T sheped pipe

Fig. 10 shows the

' Where there is no pressure in said second sup- 50 |
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~ between and communicating with the injector |
and check-valve 8, The reference-numeral
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J indicates a waste-pipe communicatin g with
the said T-shaped pipe 7, the said waste-pipe
9 being provided with a waste-controlling
valve 10. The injector proper is formed of a

cylindrical outer casing having an enlarged |

central portion 11, said enlarged portion car-
rying a central partition 12, (see Fig. 2,) hav-
ing formed therein a screw-threaded open-
ing 13,

14 indicates a serew-threaded end of the in-

_Jector-casing at the steam-inlet 1 for the pur-

pose of coupling to a suitable su pply-pipe.
15 1indicates the opp

~coupled to the said T-shaped pipe 7.
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65 thus transformed into water while moving at |

16 represents the steam-jet tube, arranged

‘in the injector-casing at the intake end, said

jet-tube being provided with teeth 17, which
are adapted to engage with the toothed pinion

ing 19, which is formed upon the injector-cas-

a cone-shaped pinion-stem 21, which is held

in position by means of the collar 22 and the

screw-threaded ringor jam-nut 23. The said
steam-jet tube 16 (see Fig. 2) is provided with

- aconverging interior opening 24 and an ex-
ternal tapering end 25, the latter being adapt-

ed to operate and project into the converging
receiving end 26 of the combining-tube 27.
The combining - tube is rigidly secured by
means of screw-threads 28, which are formed
within the partition-wall 12 of the central
casing, said combining-tube have a cone-
shaped interior opening 29.

30 represents the discharge-lube, which is
likewise provided with a converging receiv-
ing end 31, into which the discharging end of
thecombining-tubeextends. This discharge-
tube is provided with exterior serew-threads
32, by which it is secured in the end of the
injector-casing 15.

In operation when starting, the steam from

the steam-jet tube, on its way through the
combining-tube, discharge-tube, and waste-

pipe into the atmosphere, drives the air from.

the first and second vacuam-chambars by
friction therewith in passing through the
smallest parts of the combining and dis-
charge tubes, thus producing a vacuum in
both the tubesand vacuum-chambers. Then
the cold water in the first water-su pply pipe
1s driven by the atmospheric pressure into
the combining - tube, where the steam and
water come in contact with each other, the
steam being thereby rapidly condensed, thus
producing a vacuum into which the incom-
Ing steam in the steam-jet tube expands up
to its highest limit and flows with a pro-
portionately-greater velocity than it would
flow into the atmosphere with the same
amount of pressure, and when the steam is

osite end of the injector

This pinion is suitably secured in a cas- -

Said pinion-casing is provided with a
cone-shaped opening 20 (see IFig. 3) to receive

688,412

such a high V.elocity the said water thus ob-
tains an increased velocity, and consequently

an increased striking force, and by its kinetic

energy acls upon and mingles with the water

from the first supply- pipe and drives it

through the combining-tube, forming a wa-
ter-jet as it escapesintoand through the sec-
ond vacuum-chamber.
mitted through the second supply-pipe into
the.second.vacuum~chamber, 1t strikes the

combining-tube and passes all around itand

moves along the second vacuum-chamber to-

ward and into the discharge-tube, where it

comes in contact with the water-jet and is
moving in nearly the same direction. The
sald water-jet by its kinetic energy acts upon

water-supply pipe and drives it through the
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When water is ad-
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and mingles with the water from the second

discharge - tube and check-valve when the

waste-valve is closed.

- Having thus fully shown and deseribed my
invention, what I claim as new, and desire to
secure by Letters Patent, is— .

1. An injector of the class described, com-
prising in combination a casing having a vacu-
um and water chamber formed near the in-
take end thereof, a steam-jet tube at said in-

90 -

take end, a second vacuum and water-intake

chamber in said casing adjacent to and sep-

‘arated from said first chamber, a combining-

tube extending from said first chamber into
sald second chamber to the recelving end of

‘tho discharge-tube, said discharge-tube hay-
‘ing 1its smallest internal diameter about

twenty-oneone-thousandthsof aninch agreater
In diameter than the smallest internal diame-
ter of the combining-tube.

2. An injector of the elass described, com-
prising in combination an injector - casing
having a vacuum and water-intake chamber
formed at the intake end thereof with a.steam-
jet tube having along projecting end extend-
Ing therein, a second vacuum and water-in-
take chamber formed in said casing adjacent
to and separated from
combining - tube extending from said first
chamber into said second chamber to the re-
ceiving end of the discharge-tube, said steam-
jet tube being of such.length as to give anin-
creased steam-condensing surface u p to such
limits at.which the casingsurroundin gthe dis-
charge end.of the steam-jot tube is raised to
a temperature of about 100° Fahrenheit, said
discharge-tube havingits smallestinternal di-
ameter about twenty-one one-thousandths of

an inch greater.in. diameter than the smallest,

internal diameter of the combining-tube.

In testimony whereof I have hereunto. af-
fixed my signature in the presence of two.sub-
scribing witnesses.

WALTER HAGUE.

Witnesses:
JOHN GROETZINGER,
II. K. BECKER.

said first chamber, a
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