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Ne. 759,162,

"UNITED STATES

~ Patented May 3, 1904,

PaTeENT OFFICE.

'JOHN DESMOND, OF CINCINNATI, OHIO, ASSIGNOR TO THE WM. POWELL
- COMPANY, OF CINCINNATI, OHIO, A CORPORATION OF OHIO. -

_STEAMHNUECTOH.

SPECIFICATION fmmmg part of Letters Patent No. 7 59, 162 dated May 3, 1904
| Apphmtmn filed December 24 1902, Serial No. 136,&33. (Wo model.)

To altl mlmm Lt mMmaly COncermn.:

Be it Lnown that 1, JorN DEsMOND, oi Cin-
c:mnatl in the countv of Hamilton and State
of 01110 have mvented certaln new and useful

5 Impr ovements in Steam-Injectors; and I do
hereby declare the following to be a full, clear.,

and exact description of the IHVBI]thIl such

as will enable others skilled in the art to whlch

1t appertains to make and use the same.
10 The primary object of this invention is to
- provide an automatic restarting lifting and

forcing injector which may be Worhed under -

a maximum range of steam-pressure, enabling
the water and steam to be so thor OH'D“ﬂIY mixed
‘15 beforereaching the combining- -Jet of the forcer
that a less quantity of steam IS necessary to
resist the boiler-pressure in forcing the col-
umn of steam and water to the boller .'

A further object is to overcome all dificul-
20 tles heretofore occasioned by the presence of
lime in the water; and a further objeet is to
greatly raise the standard of eﬂiclencv of open
overflow-1njectors.

The invention will be hereinafter fully set

25 tmth, and pmtlculfuly pointed out in the
claims. | -

In the accompanying dr awmgs Flﬂ*me lis

a ver tical tongitudinal sectional VIPW Fig.
2 1s an end view. Fig. 3 is a plan view of the
30 two series of jets 01? the lifter and forcer re-
111oved from thecasing. Fig. 4isan enlarged
view of the steam- contlollmﬂ* valve or mlve%
Fig. 51s a cross-sectional view on line 5 5, Fig.
4. Figs. 6, 7, and 8 are respectively Cross-
35 sectional Vlews on lines 6 6, 7 7, and 8 8,

Kig. 1.

Re‘rer ring to the dl awmws 1 deswna,tes Lhe'

casing; 2, the steam-1nlet; 3 the water-inlet:
4, the boﬂer--outlet and 5 the overﬂow-—openﬂ-

steam-chamber 6 and to the forcer steam-cham-
ber 7 is controlled by a double valve 8. This
valve, whose handled stem 9 projects thr ough

one end of the casing, 1s equipped with two

45 disks 10 and 12, the former controlling the
| admission to the lﬁtex steam-chamber a,nd the

latter the admission to the forcer steam-cham-
ber.

extends through

The admlssmn of steam to the lifter

b.Y a winged portion.} and the disk 12 is mov-

able in an opening in a wall whose thickness 50
1s greater than that of the disk, so that while
the valve may be turned sufficiently to unseat
disk 10 disk 12 will continue to keep closed
the opening into the forcer steam-chamber: |
but a further turning of the valve will unseat 55 -
such disk and allow steam to pass to both
chambers. The admission of steam to the
lifter steam-jet 13 may bemguhted by a thr 0L-
tle-valve 14. :

The lifter combining-jet 15 is s mounted ina 6o
wall 16, separating the suction or water cham-
ber 17 from the overflow and condensing cham-
ber 18. * Communication between Lm%e two
chambers 17 and 18 may be had through ports

19 in the flange of jet 15, such por tE: being 63

closed in the initial lifting of the water by a
sliding valve 20, which VELIVB 1s drawn away
from :lts seat bs‘r the vacuum created within
the condensing-chamber after the column is.
established. "Thisfeature is fully disclosed by 7o
my application for Letters Patent filed. No-
vember 29, 1902, Serial No. 133,178. _

The forcer steam- jet, 21 1is mounted i in the
wall 22 of the forcer 5team_ chamber in line
with the: httel combininge-j -Jet, the space be- 75
tween 1t and the latter fort ming a relief-open-
ing through which the mltif;:l steam will es-

cape and leatel the water, such escape being
into the chamber 18. Th],s forcer steam-jet
the forcer steam-chamber 8o
and well into the mouth of the forcer combin-
ing-jet 23, which latter is mounted in the sec-
ond wa]l% of the forcer steam-chamber, there
being no opening to the atmosphere dt the
mouth of such forcer combining-jet nor be- 85

tween the latter and the dellvmy end of the

forcer steam-jet. By means of this arrange-
ment I am enabled to force the water right mt{) :
the forcer steam-jet, effecting a complete mix-
ture of the steam and water, Wlth the resultthat go
the forcing steam which 61‘113(}1 sthe forcer com-
bining-jet from around the outside or exterior

of the for cer steam-jet is proportionately less
than would otherwise be required to resist the
boiler-pressure. Hence the water can be de- 95

The two disks are connected together ! livered to the boiler at a temperature so low
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sufficiently to automatically restart.

tion of the vacuum i1n chamber 17.

as to absolutely overcome all dlﬂieultv from
the presence of lime.

The usual spill-openings 25 are between the
forcer combining-jet and the forcer delivery-

jet 26. The outer end of the latter 1s nor-
malls‘r closed by the ordinary check-valve 27.
The overflow-opening from chamber 18 1s con-
trolled by an overflow-valve 28.

If from any cause the working of the injec-
tor should be interrupted, the steam instead
of lowing through the suction or water cham-
ber to the tank will find an outlet thr ough the
space between the jets 15 and 21 into chamber
18, and thus prevent heating the suction-pipe
and allow of automatic restar ting.

Inpractice valve 8isturned euﬁielently toun-

seat disk 10 to admit steam to the litter steam-
chamber, and such steam in passing through
the jets of the injector and the chamber 18 upon
reaching the overflow will effect the lifting ot
waterinto chamber 17. This wateris taken up
by thelifter combining-jetand forced into the
forecer steam-jet and combining-jet, the pas-
sage-way through ports 19 being closed by the
seatmo" of Valve 20 consequent upon the crea-
- As soon
umn is established valve 8 is further
turned to unseat disk 12, allowing steam to
pass 1nto the forcer steem—ehembel and pass
from around the forcer steam -jet into the
forcer combining-jet, effecting the forcing ot
the column through the latter and the delivery-
jet and on to the boiler.
ing to the atmosphere between the mouth of
the forcer combining-jet and the forcer steam-

jet, water can be forced into the latter under

pressure, thus effecting a complete mixture of
steam and water before the same reaches the
forcer eombmmg-Jet. The steam required for
forcing isdelivered on the outside of the water-
column but by reason of the thorough inter-
mixing of the steam and water bemﬁ' effected
before the same reaches the forcer c*embmmcr—
jet it 1s not necessary to use amaximum guan-

tity of steam to resist the boiler - pressure.
Hence the forcing steam does not drive as

many units of heat into the water as 1s re-
quired in injectors as heretofore constructed,
with the result that water is delivered to the
boiler at a sufficiently low temperature to en-

able me to successfully overcome all difficul-

ties from the use of water containing lime,
which, as is well known, constitutes eueh a

injectors. Through the space between the

lifter eomblmnﬂ'—Jet and the forcer steam- Jet_

steam in starting will find outlet to the over-
flow-chamber 18 as will also the initial sup-
ply of water. In the event of a break in the
column thissame space forms a relief or blow-

off, enabling the injector toexhaust 1ts steam
This

would not be possible were the steam capable
of blowing back into the suction or water

‘There being no open- ;

759,162

chamber, and thereby heating the suction- 6;

plpe.
I claim as my invention—

1. An automatic restarting lifting and fore- _

ing injector having the fOI'(‘E}l steem-jet open-
ing into the forcer eombining—jet, walls of the

casing preventing _eommunieatien with the
atmosphere at the mouth of the combining-

jet, forcing steam being admitted to the es-

tablished column of water at the outside there-

of, and an overﬂew—ehamber into which said

forcer steam-jet 1s open at its receiving end,

as set forth.

70

75

9. In an automatw restartmﬁ' lifting and |

forcing mJeeter the forcer eembmlmr jet
mounted in one wall of the forcer Stea,m-eham—
ber, the forcer steam-jet being mounted in the
other wall of such chamber and opening at
one end directly into said combining-jet, the
steam from such chamber entering the com-
bining-jet from the exterior of the forcer
steam-jet, and an overflow-chamber into which
said forcer steam-jet is open at its other end,

as set forth.

3. The eembinetion with the steam-cham-

bers of the lifter and forcer, and the overflow-

chamber, of the lifter-jets and the for cer-jets,
the lifter combinin g-Jet emptying direct into
the forcer steam-jet, such latter jet extending
through the forcer steam-chamber and open-
ing dlreet into the forcer combining-jet, the
space between the lifter comblmnﬂ-Jet and
the forcer steam-jet opening into said over-
flow-chamber, as set forth.

4. An automatic restarting lifting and fore-
ing injector having the forcer steam-jet in line
with, but spaced apart from, the combining-
jet of the lifter, the steam and water belng
forced into such forcer steam-jet under heavy
pressure, the forcer steam-chamber for sup-

plylng steam to the column of water from the

outside of the forcer steam-jet, and the over-
flow-chamber into which the space between
the lifter combining-jet and the toreer steam-
jet opens, as set forth.

5. The.combination with the casing havmg
separate steam-chambers for the litter and
forcer, of the lifter-jets, the combining-jet of
Wthh ismounted in a wall between the water

and overflow chambers, the forcer steam-jet

and forcer combining-jet mounted 1n opposite
walls of the forcer steam-chamber and in line
with the lifter-jets, said forcer steam-jet at
its receiving end being spaced apart from the
lifter eomb1mn0'—-3et and at its other end ex-
tended through the forcer steam-chamber and
into the mouth of the forcer combining-jet,
said wall of the forcer steam-chamber where-
in the forcer combining-jet i1s mounted : pre-
venting any communication being had with
the atmosphere at the mouth of such forcer
combining-jet, steam being supplied to said
forcer combining-jet from around the outside
of the forcer steam-jet, as set forth.
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6. Anautomaticrestarting-injector, having | through the forcer steam-chamber and into
a water-chamber, an overflow-chamber, and a | the forcer combining-jet mounted in the other
torcer steam-chamber, the lifter combining- | wall of such latter chamber, as set forth.
jet being mounted in the wall between the In testimony whereof 1 have signed this
5 water-chamber and the overflow-chamber, the | specification in the presence of two subserib- 13
forcer steam-jet being mounted in one wall of | ing witnesses. "

the forcer steam-chamber and spaced apart at JOHN DESMOND.
its receiving end from said lifter combining- | Witnesses:
jet, such space opening into said overflow- Avcusr WICKE,

1o chamber, said forcer steam-jet being extended - W H. SCHWEIKERT.
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