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1o all whom it may concern:

Be it known that I, JoEN DESMOND, a citi-
zen of the United States, residing at Detroit,
in the county of Wayne and State of Michi-
gan, have invented certain new and useful
Improvements in Steam-Injectors, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
ing.

My invention relates particularly to new
and useful improvementsin automatic steam
injectors. _

The main object of my invention is to pro-
vide a steam injector of this kind with sim-
ple and efficient means for automatically
starting the injector, and for maintaining the
stream under extreme conditions of tempera-
ture of the feed water and pressure of the
steam. ‘ ‘

To this end my invention consists of an in-
jector having two separate overflow valves
automatically controlling the initial and the
secondary overflow respectively and adapted
to be reciprocally unseated by the pressure of
the initial overflow and seated at the proper
timeindependently of each other by the press-
ure of the secondary overflow.

My invention further consists in the novel
construction and arrangement of a valve for
regulating the quantity of the incoming water
solely in relation to abnormal pressures of
steam, and further in certain details of con-
struction, combination and arrangement of
pbarts, substantially as hereinafter fully set
forth and particularly pointed ont in the
claims. i

Intheaccompanying drawing my improved
injector is shown in vertical longitudinal see-
tional view.

A represents the casing of the injector
which i provided with thesteam inlet branch
A’, the water inlet branch A% the overflow
branch A%and the delivery branch A?toeach
of which is connected the respective pipe con-
neection (not shown) all constructed and ar-
ranged to operate as in the usual manner.

B is the steam inlet tube, C is the suction
tube and D is the combining and delivery
tube, all in suitable relation to each other and
secured in suitable partitionsin a shell, which
divide the casing into ‘a steam chamber E, a

water chamber F, an exhaust or overflow
chamber G and a delivery chamber H. The
steam inlet branch communicates into the
steam chamber E, the outer end of which is
closed by a serew plug I through which the
stem J of the valve passes. This stem is piv-
otally secured to a lever K which is fulerumed
at K’ to a vibratory link K? which is secured
in any suitable manner to the casing.

The steam tube B is provided with a tubu-
lar extension ¢ which forms a guide bearing
for the sleeve b of the valve. This sleeve is
secured tothe valve stem by means of a swivel
connection which affords a slight play for the
sleeve to be guided freely by the extension. o
in opening and closing the valve, and open-
ings c are formed in the sleeve for steam ad-
mission ports.

The water chamber F is provided with an
extension F’ into the water branch and com-
municates therewith through a valve con-
trolled opening L. The valve M controlling
said opening has one or more ports d and is
operated by a screw threaded spindle which
passes through asuitable plug and stuffing box
in the casing and carries on the outside a suit-
able knob or handle for turning the spindle to
seat or unseat the valve M. The overflow arm
whichextendsdownwardly fromtheunderside
of the casing communicates through lateral
openings N and O, formed on opposite sides
and inaxialline with each other with the valve
chambers N’ O’, the former of which com-
munieates with the overflow chamber G and
the latter with the delivery chamber H. The
openings N O intfo the overflow arm are con-
trolled by the horizontally sliding wing valves
P Q, which are in axial line with each other
and of different areas, the valve P having the
larger area. These valves are supported. in
position by suitable tubular guide bearings
e f formed around the openings for the wings
to slide on, and the stem of the valve Q ex-
tends in contact with or in such close prox-
imity to the valve P that the two valves act
one upon the other in unseating and seating
the valves. Thus in unseating the valve P

the valve Q will be unseated also, and in seat-
ing the valve Q the valve P will be seated

- also if not otherwise closed. -The valve P is
provided with a shoulder g which extends into
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the seat of said valve and thereby the valve
Ain seating the valve P will be held still open
some distance when the valve P is already
closed, thus closing the initial overflow in ad-
vance of the secondary overflow, The tubu-
lar guide bearing f extends toward the valve
P a sufficient distance to form a stop which
limits the opening of the valve P and when
thus open it obstructs the discharge of the
overflow through the opening O.

The parts being thus constructed and ar-
ranged as shown and deseribed they are in-
tended to operate as follows: As shown in
the drawing no steam is admitted to the in-
jector but on opening the steam admission
valve by means of the lever K the steam will
be admitted into the interior of the injector.
The water is admitted into the water cham-
ber from the water branch through the ports
d (although the valve L may be closed) and
it is drawn up and into the suction tube as
soon as a vacuum is created by the flow of
steam-into the injector. The valves Q and P
areeitheropen when thesteam entersorwill be
opened by the first impulse of steam or steam
impelled water on account of there being a
larger pressure on the larger valve P against
a smaller pressure against the smaller valve
Q, thus unseating the valve P which also
forces open the valve Q. The water drawn
through the suetion tube C will in the first
stage of the operation mainly escape into the
overflow chamber G and from there out
through the initial overflow opening N into
the arms A3 and hold the valve P open, but
as the foree of the stream increases and ear-
ries the water into the delivery chamber, the
secondaryoverflow will be established through
the opening O’, and the tubular bearing f
(aided by the wings of the valve Q) will di-
rect the overflow against the valve I> (which
is in its way) and thus tend to close it against
the force of the initial overflow, With the
increasing force of the stream the secondary
overflow increases in force while the initial
overflow correspondingly decreases and thus
the valve I’ is moved to close at the proper
time by the preponderating force of the sec-
ondary overflow acting directly upon it. The
valve P is thus adapted to be closed by the
force of the secondary overflow independent
of the valve Q and if it is not fully closed in
this way it will be closed as soon as there
is a wvacuum created in the chamber G.
The valve Q when fully open is virtually bal-
anced and thus it can remain open while the
valve P ig elosing. It is closed at the proper
time by the frictional forece of the escaping

- overflow along the wings of the valve which

6o

foree at the proper time overcomes the fric-
tional resistance of the valve on its bearings
anddrawsittoitsseat and thereby establishes
the stream into the boiler. Hach valve is
thus adapted to be closed by the secondary
overflow at the proper time one after the
other and independently of each other. At

the same time should the valve P from any
cause not close of its own accord thevalve Q
reciprocally closes the valve P, but on account
of the shoulder ¢ the valve P mnevertheless
closes in advance of the valve Q and the lat-
ter cannot close uuntil the proper conditions
for seating it have been established. This
relation of the valves provides for the auto-
matie workingof theinjector under different
conditions. Thus if a very copious overflow
should take place in the chamber G by reason
of very hot feed water for instance, the valve
P would at the proper time be forced to close
by the valve, Q, and the stream would thus
be established into the delivery chamber and
thence into the boiler and the boiler pressure
acting on the valve Q would keep the valve
P closed by said pressure and hence the in-
jector is enabled to work with very hot feed
water which it could not do if the valve P
were not so held. On the other hand the
closing of the valve P may be independently
effected at the proper time solely by the foree
of the secondary overflow,and thus the vacu-
um in the chamber G is quickly established
if the proper conditions exist.

The valves P and Q are horizontally slid-
ing valves and thus the action of gravity
does not constitute any factor which governs
their automatic operation and to distinguish
this specific feature of the valves from other
valves which are acted on by gravity, I will
distinguish them as “ fioating valves” mean-
ing thereby valves which float with the car-
rent of steam or water. Thus while the valve
P is adapted to unseat the valve Q and hold
it open by the force of the initial or primary
overflow, the valve Q is adapted reciprocally
to seat the valve P and hold it closed by the
force of the secondary overflow. At the same
time both valves are adapted to be seated at
the proper time independent of each other by
the force of the secondary overflow.

The specific arrangement of the valves P
and Q in relation to the overflow arm and to
the casing is important in one particular,
namely, should the check valve in the con-
nection with the boiler become leaky and
hot water thus leak into the injector, it can-
not find its way into .the water branch A?but
has a chance to escape freely from the over-
flow chamber G through the valve chamber
N’ and by forcing the valves P and Q open
out into the overflow arm.

I will now explain the peculiar advantage
of the valve M, by supposing the injector to
be used on a locomotive. Here the pressure
of the steam varies within large limits and
therefore the quantity of water which the in-
jector can take care of varies considerably.
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In the useof an injector on a stationary boiler -

the engineer can readily detect by watching
the overflow whether hisinjector has enough
water or too much and can thereby regulate
the quantity of water admitted by an ordi-
nary valve. On locomotives this is different,
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There the overflow pipe carries the water away
to a place below the foot board (as a measure
of necessary protection) and the engineer
therefore cannot see it. Therefore I arrange
the valve L in such a manner that when
closed, the ports d admit enough water for
any variation of steam pressure between fixed
limits say between twenty-five pounds and
one hundred and twenty-five pounds. Should
the steam gage therefore indicate a pressure
above one hundred and twenty-five pounds
he would know that he has not enough water
(without consulting the overflow) and must
open the valve. Suppose now he knows that
by giving the valve one half turn he admits

a quantity of water of whichthe injector can-

take care of, say between a pressure of sev-
enty-five pounds and two hundred pounds.
He has all the provision he needs to regulate
the water supply without consulting the over-
flow and he needs only to distinguish between
the closed position and a fixed open position
of the valve M (which may be made visible
by a suitable mark or index on the handle).

I am aware that it is not broadly new to
form an injector with two overflow chambers,
which are controlled by automatic valves.

What I claim as my invention is— .

1. In an injector, the combination with the
casing provided with separate chambers for
the initial and secondary overflows, of sepa-
rate valves controlling the discharge of the
overflow from said chambers and operating
automatically and in their turn one npon the
otherto unseaf by the force of the initial over-
flow and to seat by the force of thesecondary
overflow, substantially as described.

2. In an injector, the combination with the
casing provided with separate chambers for
the initial and secondary overflows, of sepa-
rate valves controlling separate discharge
openings from said echambers and operating
automatically and in their turn one upon the
other to unseat by the pressure of the initial
overflow against the valve controlling said
overflow and to seat independently of each
other by the pressure of the secondary over-
flow against each valve, substantially as de-
scribed.

3. In an injector,the combination with the
casing provided with separate chambers for
the initial and secondary overflows of sepa-
rate valves controlling separate discharge
openings from said chambers and operating
automatically and in their turn one upon the
other to unseat by the force of theinitial over-
flow and to be seated by the force of thesec-
ondary overflow, the valve controlling’the ini-
tial overflow being provided with a shoul-
der, substantially as described.

4, In an injector, the combination with the
casing provided with separate chambers for
the initial andsecondary overflow, of two sep-

.arate floating valves controlling the discharge

of the overflow from said chamberg and oper-
ating automatically by the force of gaid over-

flow acting reciprocally upon said valves to
unseat and seat the same at the proper time
said valves being adapted to unseat and seat
one another, substantially as described.

5, In an injector, the combination with the
casing provided with separate chambers for
theinitial and secondary overflow, of two float-
ing valves controlling the overflow from said
chambers and operating automatically one
upon the other and in their turn to unseat by
the pressure of the initial overflow against
the valve controlling said overflow and to be
seated by the secondary overflow upon one or
both of said valves, the valve controlling the
initial overflow being of largersize and having
a shoulder, substantially as described.

6. In an injector, the combination with the
casing, provided with separate overflow cham-

bers for the initial and secondary overflow, of

an overflow arm provided with lateral over-
flowopenings on opposite sides through which
said chambers communicate into said over-
flow arm, horizontally sliding wing valves of
different area controlling said overflow open-
ings, tubular guide bearings formed around
said overflow openings in which the wings of
said valvesare slidingly supported, and valve
chambers intermediate between the overflow
openings and the overflow chambers in the
casing, substantially as described,

7. In an injector, the combination with the
casing provided with sepatate chambers for
the initial and secondary overflow, of an aver-
flow arm having lateral openings on opposite
sides through which said chambers commu-
nieate into the overflow arm, floating valves
automatically controlling the discharge of the
overflow from said openingsinto the overflow
arm and valve casings intermediate between
thedischargeopeningsandthe overflow cham-
bers, said valve casings, overflow openings
and overflow arm being located below the
overflow chambers in the casingsand adapted
to earry off theleakageintothe injector, sub-
stantially as deseribed. ‘

8. In an injector, the combination with the
casing provided with separate chambers for
theinitial and secondary overflow, of the hori-
zontally sliding valves P and Q controlling
separate overflow openings from said cham-
bers and adapted to operate automatically
one upon the other to unseat and seat by the
pressure of the initial and secondary over-
flow and the tubular guide bearing f around
the stem of the valve Qextending in proxim-
ity to the valve P, substantially as deseribed.

9. In an injeetor, the combination with the
casing provided with the overflow chamber G
and delivery chamber H, of the overflow arm
A®, the lateral openings N, O, through which
said chambers dischargeinto the overflow, the
horizontal sliding wing valves P Q of unequal
area controlling the said openings and oper-
ating automatically one upon the other to un-
seat and seat by the pressure of the inmitial
and secondaryoverflow respectively,the valve
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chambers N’ O’ intermediate between the
openings N O and the overflow chambers re-
spectively, the tubular guide bearings e f
around the openings N, O, and the shoulderg
on the valve P extending into the tubular
guide bearing ¢, allsubstantially as described.

10. In an injector, the combination with a
casing and water chamber formed therein, of

-a water inlet branch communicating with the
1o chamber through afixed portand a valvein-

513,559

terposed between the inlet branch and cham-
ber for inereasing the flow from the branch
into the chamber, substantially as described.

In testimony whereof Laffix my signature in
presence of two witnesses.

JOHN DESMOND.

Witnesses:
M. B. O’'DOGHERTY,
N. L. LiNxDOP.



