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UNITED STATES

PaTENT OFFICE,
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MANUFACTURING COMPANY, OF SAME PLACE.

INJECTOR.

SPECIFICATION forming part of Letters Patent No. 536,922, dated April 2, 1895,
Application filed January 12, 1895, Serial No, 534,661, (Model.)

Zo all whom it may concern: :

Be it known that I, JOHN DESMOND, a citi-
zen of the United States, and a resident of
New York, county of New York,and State of

5 New York,haveinvented certain new and use-
ful Improvements in Injectors, of which the
following is a specification. :

My invention relates in the main, to injec-
tors, provided with two overflows. One of

- 10 these, which I will term the “ primary ” over-
flow, is located in the usual overfiow or vac-
uam chamber of the casing of the injector,
while the other, which I will term the “ sec-
ondary” overflow, is located in the delivery

15 Orpressurechamber of the instrument, which,
by means of proper pipe connections, com-
municates directly with the boiler which is

to be supplied with water by the injector.

Each of these two overflows is provided with

zo valves. It is well known to those skilled in
the art, that by closing these valves against
the atmosphere, the range of an injector may
be widened very materially. The injector

- will work at higher pressures, and with feed

25 water of a higher temperature, than would an |

~instrument, in which these overflows (more es-
pecially the “secondary” overflow) are open,
or kept closed only by atmospheric pressure,
as against the partial vacuum produced in
30 the overflow chamber by the action of the in-
Jjeetor. My invention in this direction has re-
lation to automatically restarting injectors or
injectors in which the overflow valves are ar-
ranged to automatically open and close at the

35 broper time.

Tamwellaware of the fact that itis not new,
broadly speaking, to close the overflows of an
injector automatically and to keep them
closed, while the instrument is in operation,

40 by means of steam pressure, spring actuated
valves, or by the pressure of the steam-forced
water, which is about to be injected into the
boiler, but the means heretofore used for this
purpose have proved inadequate and unreli-

45 able. '

One of the objects, therefore, of my inven-

tionis to provide simple, effective and reliable

means toward that end, means which at the
same time are to be darable and inexpensive.
50 A further object of my invention is to pro-
duce a movel, simple and effective starting

mechanism, for the admission of the operat-
ing steam into the instrument in place of the
usual lever or serew attachments, this mech-
anismbeing applicable toan injector whether 55
of the particular construction hereinafter de-
scribed, or not. . ’

With these endsin view, myinvention con-
sists in certain features of construction, and
combination of parts which will be found de-
scribed hereinafter, and more particularly
pointed out in the accompanying claims.

The invention may be more fully under-
stood by reference to the accompanying draw-
ings, forming part of this specification, in 65
which—

Figure 1 is a longitudinal section of the 1u-
jector. Fig. 2 is a cross section of the casing
on line 2—2 of Fig.1,omitting all other parts.
Fig. 8 is a cross section of the casing on line 7o
3—3 of Fig. 1, omitting all other parts.

In the drawings, A represents the casing or
shell of the injector. B, C, and D, are the
usual threaded necks for the proper steam,
water and delivery pipe connections. 75

B is the steam nozzle; F, the lifting nozzle;

G, the condensing and delivery nozzles com-
bined. . :

H is the primary overflow opening between
the lifting and the condensing nozzle; H’, the 3o
cup or plunger - shaped primary overflow ’
valve, controlling the overflow passage H2.

I is the secondary overflow valve, control-
ling the overflow passage I’.

Both of the overflow passages unite in a 85
common chamber K, and have their final out-
let in a common overflow branch K’. The
primary overflow valve H’ is provided with .
wings H?, to the top of which isattached a pis-
ton H% by means of a stud and nut. The sec-
ondary overflow valve Iis provided with wings
I%, to the top of which is attached piston I3,
which I make of larger area than the bottom
disk of valve I. These pistons move and are
guided in extensions L, and L’ of the over- g3

6o

90

‘| Aow chambers H? and 1",

M is a passage, by means of which I estab-
lish communieation between the top of piston
I? and the vacuum chamber M’. '

M? represents the delivery chamber. _

N is the usual check valve between the

boiler and the injector, and N’ the usual wa-

100



10

I5

20

25

3c

35

40

45

50

55

6o

65

i

ter valve, to regulate the admission of the feed
water into the injector.

Irrespective of the starting mechanism for
the admission of steam into the instrument,
whieh I shall deseribe later, the operation of
the injecior is as follows: The natural posi-
tion of the overflow valve is shown in Fig. 1,
valve I’ seating by gravity,and valvelopen-
ing by gravity. Steam beingadmitted to noz-
zle B, by means of the starting mechanism,
as illustrated, or by any other suitable means,
passes through nozzle T and escapes partly
through opening H, lifting the valve II’, and
passes around through passage II? into over-
flowbranch K’. A portion of the steam shoots
through nozzle G and through overflow braneh
K’ into the atmosphere. The steam also
passes upward into passage M, exerting a
pressure on top of piston 13 The area of
this piston I® being larger than the bottom
disk of valve I, this valve I will be kept open
at this stage of the operation of the injector.
The steam thus finding a free outlet into the
atmosphere exhausts the air from the water
inlet chamber C’ and chamber M’, and the
water will be drawn into the instrument even
from a considerable depth. As long as the
jet is not properly establisled, the water will
pass through the same channels as did the
steam before, and no higher than atmospheric
pressure can prevail in the delivery cham-
ber, since this chamber is in open commu-
nication with the atmosphere through the
open valve I. When the jet is finally estab-
lished, a vacuum will form in chamber M/,
and valve H' will drop to its seat. A vacuum
will also arise in chamber M, and above the
piston 1% producing a differential pressure as
between the top of this piston I3 and the
bottom of valve I, sufficient to raise valve I,
and thus to close the communication be-
tween theatmosphereand the delivery cham-
ber. -Now the jet will have attained suffi-
cient force and veloeity to open check valve
N and to enter the boiler, while valve I
will be kept on its seat by the full boiler
pressure now prevailing in chamber M2
Should the jet be broken, for example by an
interruption of the water supply,the vacaum
in chamber M’ will be destroyed, and steam
pressure, then prevailing in chambers M and
M’, will open valves H’ and I, and re-estab-
lish eommunieation with the atmosphere.
The instrument will pass through the same
process as in starting, and the jet will re-es-
tablish itself antomatically, as soon as the
water is again within reach of, and supplied,
to the instrument.

I give a plunger-like shape to valve I’, so
that, in restarting, the steam shall exert
pressure on top of piston I3 before valve I’
is fully open. The plunger form will also
cause valve H’ to close down gradually, al-
lowing the jet the necessary time to properly
establish itself. The piston on top of valve
H’ will act as a cushion, or dash-pot, in open-
ing and closing.

536,022

Thestarting mechanism consists of aspring-
actuated piston O, to which is attached (by
means of a pin P) a valve R, seating on the
steam nozzle E. This piston O moves in a
casing S, which, back of the piston, commu-
nicates with the atmosphere by means of pas-
sages J and J’. Passage J is controlled by
a valve U, which is provided with screw-
threads and a suitable handle to manipulate
it. The spring is just strong enough to help
re-seating the valve R, when necessary, but
is not to be of sufficient strength to resist
even the lowest steam pressure,at which the
injector is expected to operate. The area of
the piston is slightly larger than that of valve
R. When valve U is open, the pressure be-
tween the piston and the back of the casing
8, and caused by the lsakage of steam past
the piston and into the space at rear between
the piston and the casing S, will be relieved,
and steam pressure from B will force back
the piston, open valve R and admit thesteam
to nozzle E. On closing valve U, and thus
allowing steam pressure to accumulate back
of the piston, the spring will re-seat valve R,
and stop theadmission of steam to the instru-
ment, sinee the pressures in front and at the
back of the piston will then be equalized.

. The last above - described feature is de-
seribed in connection with an automatically
restarting injector, but, as hereinbeforestated
it is equally useful with, and applicable to,
other types of injectors. I have also shown
the particular construction preferred by me
for carrying my improvements into effect, but
it will be evident, that the same may be va-
ried, more particularly in the direction of the
construction and arrangement of the several
valves, without thereby departing from the
spirit and scope of my invention. For this
reason I do not desire to limit myself strictly
to the construction herein set forth, but

What I claim as new, and desire t6 secure
by Letters Patent, is—

1. In an injector, a primary overflow valve
located in the vacuum chamber of the instru-

‘ment, opened by the force of the primary over-

flow and closed by atmospheric pressure, when
the jet is properly formed, a secondary over-
flow valve located in the pressure or delivery
chamber, and a by-pass or communicating
passage between the vacuum chamber and a
space above the said seeondaryoverflowvalve,
whereby the latter will be opened by the force
of the primary overflow, closed by the press-
ure of the steam forced water on the bottom
of the valve, aided by the vacuum above the
valve, substantially as and for the purposes
set forth.

2. In an injeector, a primary overflow valve,
opened by the force of the primary overflow
and closed by atmospheric pressure, when the
jet is formed, and a secondary overflow valve

-opened by the force of the primary overflow,

and closed by the pressure of thesteam foreced
water, the two valves being disconnected and
separate from one another, located in sepa-
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rate chambers, and operating entirely inde-
pendently of each other, substantially as set
forth.

3. In an injector, the combination with the
vacuum and pressure chamber and primary
and secondary overflow valves, of an open
passage between the vacuum chamber and
the top of the secondary overflow valve, sub-

stantially as and for the purposes hereinbe-

fore set forth.

4. In an injector, the combination with the
vacuum chamber of a plunger-shaped pri-
mary overflow.valve H’ having a piston H%

- which acts as a cushion, preventing the too

15

20

sudden opening or closing of the valve, sub-
stantially as described.

5. In an injector, the combination with the
pressure or delivery chamber, of a secondary
overflow vaive, having a piston I of larger
diameter than the valve-disk, and a passage

between the vacuum chamber of the injector

and the top of said piston, as and for the pur-
poses set forth. '

6. Inaninjeector, the combination, with pri-
mary and secondary overflow valves, and the
pistons attached thereto, of the cylinder ex-
tensions L and L’ {o serve as guides for the
pistons, substantially as specified.

7. In a starting mechanism for injectors,
the combination with the piston O, of a valve
R of smaller diameter, a spring, relief open-
ing T and valve U, substantially as deseribed
and specified.

In testimony whereof I have hereunto set
my hand this 10th day of January, 1895,

JOHN DESMOND.

Witnesses:
CHARLES JUDGE,
ADOLPH BARGEBUHR,.
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