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SPECIFICATION forming part of Letters Patent No, 516, 387, dated March 13 1894
- Apphcetwn filed December 11,1893, Serial No. 493,346. (Medel) |

To all whom it may concerwn:
Be it known that I, EDWIN J. YOUNG, a citi-
zen of the United States residing at Wa,ds-

“worth, in the county ot Medina and State of

Ohlo,ha,ve mvented a certain new and useful
Improvement in Injectors, of which the fol-
lowing is a full, clear, and exact description.

As 18 well known an injector is a machine

for forcing water into a boiler against boiler

pressure, end an ejector is a machine for
raising or lifting water. The two machines

oftentimes, it net commonly, are combined 1n

one apparatus which takes the single name
» Tt is well known also that
such injectors require a valve for controlling
the amount of steam for raising the Water

‘into the apparatus, and another valve for con-

trolling the overflow and another valve for
eontrollmcr the direction of the steam carry-

ing the water into the foreing apparatus,
whereby it is directed to the b011er and an-

other valve interposed between the b01ler in-
let and the overflow, and that these four

valves ordinarily have been provided with
independent means for operating them, al-
theun'h it is not uncommon to prewde eXx-
terne,l means for operating two or more of
them mmulteneously Ordinarily the steam
used in ejectors is in the form of a solid col-
umn, the center of which exerts little if any
feree in raising the water, and, because of its
p051twe detriment in

“cool state for condensing and other purposes.
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In my invention as apphed to ejectors, pure
and simple, I employ a metallic eylinder or
rod extending through the steam jet and lift-

“ing tube, Whereby the steam is spread out in

the form of a hollow cylindrical column 80
as to increase its working area with a smaller
quantity of steam for a given work and to re-
duce its heating eepeclty

My invention een31sts also in arranging ell.

of the four valves before mentioned as com-

‘mon to injectors upoin a single operating
‘stem or spindle, which stem is erranﬂ*ed with-

~ in and not outside of the apparatus

.50

The invention also consists in certain de-
tails of parts and combinations of parts as
hereinafter more partleulerly set forth and

claimed.

Having thus stated the prineiple of my in-
vention, I will proceed now to describe the
best mode in which I have contemplated ap-
plying that principle, and then will particu-

larly point out and distinctly elaim the part
{ or improvement which I claim as my inven-

tion.

55

In the eeeompa,nvmo‘ drawings 1llustrat1nn' |

my invention, in the several ﬁgures of whlch
like parts are similarly designated, Figure 1

is a longitudinal section of an eJeeter em-

bodying my invention. Fig. 2 is a side ele-
vation of my combined ejector and injector
or double injector. Kig.31s an end elevation
thereof. Fig. 4 is a cross-section taken in the
plane of hne 4—4, Fig. 5; and Fig. 5 1s asub-
stantially central lonﬂ'ltudmel seetlonal ele-
vation of the double m;]eetor |

The simplest form of my invention is its

application to ejectors or devices for raising

or lifting water without regard to the use te
which such water is to be epphed An illus-

60_

tration of this useisshownin Fig. 1, wherein—

A is a sbell of suitable eonstruction, and

containing a steam jet or tube B and a lift-

ing tube C such, for example, as are com-
monly employed in the lifting ‘portion of an
1n3eetor but somewhat la,rfrer in order to re-
ceive the rod or eyvlinder presently described.
D is a steam pipe snitably connected to the

‘shell A to admit steam to the jet B, and E is

a valve in said steam pipe for contr ellmﬂ'the
admission of steam to the shell. -

F is a round rod or true cylinder of metal,
arranged within and passing. through the

steam JetB and lifting tube C and supported
stationarily within the shell and centrally

within the tubes B and C by means of any
suitable supports G and H. .

I is the nipple for connection W1th the wa-
ter supply and K is a delivery nipple. If,
now,the water connection be made and eteem
be admitted to the shell, the steam will pass
through the tubes B e,nd C and be spread out
by and around the rod F in the form of a hol-
low column, and driving the air before it, will

| exhaust the shell and its tubes of air end SO

lift the water. Since the rod or cylinder

passes through both the steam jet and the
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lifting tube, the steam is preserved in the -
i form of a ‘Thollow column until its work is ac-
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“ently described.

complished. Bythusspreading out the steam |

through these tubes in the form of a hollow

column, less steam is required to effect the
raising of the water, and moreover, the water

18 freed from the heat that it would derive
from the solid column of steam were that
used, and hence the water is delivered cool
and in a fit state to use for condensing pur-
poses. Not only does the use of a hollow col-
umn of steam effect a saving in steam but it
also quickens the action of raising the water,
since its expulsive force is distributed over a
larger area.

Another useful form of my invention is
shown in Figs. 2 to 5, wherein a combined
ejector and injector is shown. In these fig-
ures, the casing ¢ may be made as one cast-
ing with the lifting or ejector portion ¢’ and
the foreing or injector portion ¢?; the steam
inlet nipple &, the water inlet nipple ¢, and
the overflowd. The boiler connection ¢ may
be made as a separate piece tapped into the
end of the lifting portion a’; and the other
end of the lifting portion is provided with a
hub or bonnet f, which may be supplied with
the gland or stuffing box ¢, and one end of
the foreing portion a? is screwthreaded inter-
nally and closed by means of the removable
screw plug A. The steam inlet b surrounds
the forcing portion and is cored out at b’, b’
around such foreing portion, and this cored-
out portion is open at {* into the lifting por-
tion of the apparatus. - |

% is the steam jet, and 7 the lifting tube in
the ejector, which may be of usual construe-

tion, excepting as hereinafter described and

correspond with parts B and C in Fig. 1.

 is the steam jet in the ejector, and ! the
forcing tube therein; and this forcing tube
opens Into a passage m, which leads to the
boiler through the boiler coupling e, past the
overflow. The steam jet ¢ is provided with
an annular recess or groove ¢/, which formsa
steam passage, access to which steam passage
¢+’ is had through longitudinal holes<?, and op-
positethesaid holes 7*the said steam jet forms
a valve seat for the duplex steam valve pres-
The steam jetzis provided
with wings or lugs ¢° and thelifting tube j is
provided with wings 7’,and the steam jet /X is

also provided with wings %/, and the tube [ is

alsoprovided with wings /', whereby, by means
of ahollow wrench, the said jetsand tubes may
be serewed 1nte place and removed at pleas-
ure. The duplex steam valve is composed of
an annular tuben having transverse ports n’
opening into its hollow interior. This valve
floats upon a hollow valve stem o, which is
provided with a valve 0/, and the said valve
n 1s secured to the hollow valve stem o by
means of an annular nut »® The valve 0’ is
provided with wings or ribs 03 which project
into the opening of the valve 7z to sustain the
said valve nin the variousmovements of the
valves n and o’ with relation to one another.
The valve stem o is screwthreaded at o to en-

516,387

net 7, and to the end of this valve stem o is
applied, in any suitable manner, the operat-

ing hand-wheel p, which is closed steam-tight 7o

by a screw plug p’. Within the hollow stem
o 18 arranged the valve spindle, stem, or rod
q, and this rod passes through the steam jet
and lifting tube and ports 7, ' in the over-
flow, and there its inner end is supplied in
any suitable manner with the valves s and Z.
The valve s is supplied with a eylindrieal
projection s’ and the wings s%. The valve s
and itseylindrieal projection control the over-
flow port»and the wings s® fitting in the port
7 guide the stem ¢ in the further movement
of the same, while the valve ¢ controls the
overflow port 7. A port wcommunicates be-
tween the forcing tube and the steam groove
or chamber 2" in the steam jet 7, and port

opens communication between the lifting

portion or ejector and the forecing portion or
injector for the passage of water from the
ejector to the said injector. '

The rod g and the stem o0 are connected so
as to move together by means of a washer ¢’
and the ecross-pin g% orthey may be conneected
in any other suitable manner. -

The operation is as follows: When the in
jector is not in operation, the wheel p will be
turned so as to move the valve n down upon
its seat on the steam jet 7, thereby closing the
ports ¢* as well as closing the steam jet, and

the valve o’ will be seated upon its seat n%in

the valve n, thereby closing the portsn’, and,
at the same time, the valves s and ¢ will be
moved to uncover the ports » and 7’ in the
overflow. In this position of parts, steam
fills the chamber, covering the valves n and

o', and hence no valve is required in the

steam pipe to operate the injector. If now

the wheel p be turned and raises the valve o’

from its seat, steam will enter the hollow

valve n and hold the latter to its seat while

the steam passes through the said hollow
valve and outof said hollow valve around the
valve stem ¢, and thence through the steam
jet and the lifting tube in the form of a hol-
low column in the manner and with the effect
described with relation to the construetion
shownin IFig.1. Thesteam exhaustsatvalve
s"until the water is raised and then the wheel
1s turned far enough to draw the portion s’
of said valve s into the port », and thus di-
vert the water through the passage v into the
forcer; and, at the same time, or immediately
thereafter, the valve n is lifted from its seat
and steam is admitted through the holes 42
into the steam way 4/, and thence into the
forcer through the port u, whereby the in-
jector is put into full operation, excepting
that the valve ¢ still allows the forced water
to escape at the overflow until the velocity is
tully established, and when that oceurs, then
the wheel p is turned until the valves s and ¢

‘are fully seated in their ports » and 2" and

the overflow thus completely closed, when the

water goes directly through the forcer to the

gage a corresponding screwthread in the bon- ! boiler. It will be observed that by means of
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the onevalve rod g,the four valves neeessery
to operate this form of injector are given
their respective movements at the proper
- times for raising the water, diverting 1t from
5 the ejector into the forcer or 1n;|eet01 and
thence foreing it into the boiler. The rod
which effects thls movement of the valves is
wholly inclosed within the apparatus and thus
is out of danger of being broken or distorted,

10 a8 SO frequently occurs with those m;eetore |
where the valve-operating devices areexposed
on the outside of the apparatus. Instead of |
operating the valve rod ¢ by means of a hand-
wheel and screw, it might be operated by

15 means of a lever in the ordinary manner, but
I prefer the screw and hand-wheel.. |

Obviously, my invention of applying to |
valves a single operating device concealed
within the apparatus is applicable to other

2o forms of injectors than that herein specifi-
cally described and illustrated, whether the
valve rod, stem or spindle is passed through
the lifting tubes or not, with but slight ob-
vious mechanical changesin the construction

25 of such apparatus; and I mean to include as
within my invention the application of this
valve-operating mechanism to any and all
forms of double injectors and other equiva-
lent injectors.

30 By the construction of 1n;ject01 deseribed,
the apparatus is rendered very simple in op-
eration and is easily econtrolled, is very quick
to raise the water and to establish flow to
the boiler, and may be very economically pro-

35 duced; its parts are all readily accessible

| w1thout breaking the boiler connection, and
hence repairs may be quickly made and de-
fects or injuries remedied.
- What I claim is—

iy

40 1. In a steam water raising or lifting appa- |

ratus, a steam jet or-tube, a lifting tube and

a round rod or eylinder arranged within and

passing through bothto spread out the steam

in the form of a hollow cylindrical column

45 thereby giving a large working area with a

small quennty -of steam and red neing its heat- |

ing capacity, substantially as deeerlbed ,

2. The combination with an injector or

forcer, of an ejector mechanism, comprising

50 a steam jet, a lifting tube, and a reund rod or

cylinderarranged withinand passing through

both to spread out the steam in the form of a

hollow cylindrical column thereby giving a

~ large working area with a small quantity of

55 Steam and reduemn* its heating eapeuty, sub-
stantially as deserlbed

3. An injector or forcer, in combination

with an ejector mechanism eomprising a steam

jet, a lifting tube, and a cylinder or rod passed.

6o through the said steam ;|et and lifting tube |

to spread out the steam in the form of a hol-

low cylindrical column thereby giving a large !

working area mth a small quantity of steam

“and reduemg its heating capacity, and the

steam and water controlling valves applied to

3.

05

and operated by said rod substeutlelly as de-

seribed.
4. In an injector, the combma,tlon of a lift-

ing steam jet, a lifting tube,an overflow, and

a fercmﬂ' apparatus, of four valves for con-
trolling the course of the steam and the course
of the water, and a single spindle, rod or
stem, upon which gaid V&IVGS arearranged, the
said Spmdle rod or stem being arranged with-
in the apparatus and extendlnﬂ' thmuﬂ'h the

ereted from outsule, substeutlelly as shown
and described.

5. In an m;metor,eduplex steem valve com-
posed of a floating hollow valve, a positively-
movable valve errenged within the same and
having its seat within said floating valve and
edapted by further movement to seat the

| said hollow valve, and the steam-jet having

a seat- for said hollow valve provided with

ports leading into a steam passage which.

opens into the forcing apparatus for forcing
the water to the boiler, substantially as de-
scribed.

6. In an injector, the combination with the
lifting apparatus and the forecing apparatus,
of a duplex steam valve, an overflow having

\ ports on the lifting side and on the forcing

side of said apparatus, valves arranged in
said ports, and a spindle, rod or stem com-

‘mon to the said overflow valves and duplex

steam valve, for controlling the admission of
steam both to the lifting and to the foreing
mechanisms, and whereby the movements of
said valves are controlled substentially as

B deseribed.

7. The combinationin asingle ehell or case,

70'

75

lifting steam jet and the llftlllﬂ‘ tube, and op-

8o

e

93

100

of a water lifting mechdnlsm and a wa,ter '

forcing mechanism, a duplex steam valve for
controllmg the mltlal admission of thesteam
to the lifting mechanism and thereafter to
admit the steem to the forcing mechanism,
a water-way between the 11ft1nﬂ' mechanlsm
and the forcing mechanism, and an overflow
interposed between the two mechanisms and
provided with ports opening into the said

overflow from the lifting side and the fore-

ing side, valves a,lra,ncred in the said overflow
ports, and a valve stem rod or spindle com-
mon to the duplex steam valve and the two
overflow valves, and arranged within the ap-

paratus, substantially as described.

In testimony whereof I have hereunto set

| my hand this Sth day of December, A. D.

1893.
| EDWIN J. YOUNG.
Witnesses: -
W, H. FINCKEL
- HARRY Y. DAVIS.
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