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INJECTOR.

(Application filed May 16, 1898.)

(Model.) | 3 Sheets—Sheet 2.
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No. 606,766, Patented luly 5, 1898.
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INIECTOR.
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jector embodying my invention.

UNITED STATES

PaTeEnT OFFICE.

WILLIAM R. PARK, OF TAUNTON,

MASSACHURSETTS,

ASSIGNOR TO THE

IHHANCOCK INSPIRATOR COMPANY, OF BOSTON, MASSACHUSETTS.

INJECTOR.

SPECIFICATION formmg part of Letters Patent No. 606,766, dated July 5, 1898.

Application fled May 16,1893,

%euall‘ifo 680,794, (Model.)

To all whom it_ma,y CORCETTL: .'
Be it known that I, WIiLLiAM R. PARK, &

citizen of the United States of America, and

a, resident of Taunton, county of Brlstol and
State of Massachusetts haveinvented certain
new and useful Impr ovements in Injectors,
of which the following is a specification.

This invention relates to injectors of the

double-tube class, wherein a lifting-ejector
is employed to supply water to a forcing-in-
jector, which in turn operates to force and
feed the water supplied to it against counter-
pressure, such as that of a steam-boiler, and

is shown and described as applied in par-
ticular to that form of double-tube injector

wherein the several elementary parts are op-
erated by a single lever or equivalent device.

In the dmwmﬂ"s hereto annexed, Figure 1 |

is a vertical longit-udinal section of an in-
Fig. 2 is a
section of the injector shown in Fig. 1 at the
line 2 2, viewed from the boiler end of the
mJeetor Fig. 3 is a vertical longitudinal
section of part of the injector at the line 3 3
of IFig. 2, viewed from the right-hand side;
and Fig. 4 is a cross-sectional view corre-

~ sponding in location to the section of Fig. 2
of aninjectoremploying a positive mechanic-

ally-controlled intermediate overflow-valve.
Ifig. 6 i1s a vertical longitudinal seetlon at the
111:1@ 5 o of Kig. 4.

The strueture of the body of the m;;ector
and the operation of the steam-inlet valves,
the lifter and forcer tubes, and the final over-
flow-valve are shown and described in detall
in United States Letters Patent No. 492,944,

Marceh 7, 1898. Therefore for the most part
matters of detailed description will be omit-
ted herefrom, except such as relate in par-
ticular to the 1 impr ovements and inventions
which differentiate the structure here shown
from pr eemstmn' forms of double-tube in-
jectors.

The steam valve which ad mits steam from

pipe S to the lifter and forcer successively is
a double valve, the portion V' opening first
in response to the movement of the common
valve-stem V3 and admitting steam to the
lifter steam-tube L', which is provided with
a reducing-valve R operated by an external

over
| the usual manner.

valve-wheel R’. Thelifter-steam from steams-

tube L’ enfrains water from the water-sup-

ply pipe W into the lifter combining and de-

livery tubeL?, which delivers the l1ftel -water

to the lifter delwely- chamber L5, In the
lifter delivery-chamber 1° are located the
contiguously -associated ends of the forcer
steam-tube F' and the forcer combining-tube
F<,  The forcer delivery-tube F?® emerges into
the forcer delivery-chamber F4 The final
low-aperture O delivers the overflow in
The final overflow-valve
O' is operated by the movement of the lever
H through link II? bell-crank lever K?* K5,
which is pivoted to the standard K at K"
connecting-rod O3 and valve-stem OZ, which
passes through a valve-chest O%

The forcer steam-valve V? opens to admit
steam to the forcer after the lifter steam-
valve V' has admitted steam to the lifter and
started the water-supply, and by the contin-
uous movement of lever I the final overflow-
valve O'is gradually closed, so that the coun-
ter-pressure valve P is forced open when the
feed-jet from the forcer delivery-tube F® is
fully established.

The prompt and certain establishment of
an unbroken feed-jet in and from the forcer

depends on the thorough immersion of the

water-entraining apertme of the forcer com-
bining-tube. To the end that the forcer com-
blnmw—tube should be supplied with water,

the 111ve11131011 shown and deseribed in Letters

Patent No. 492,944 aforesaid was directed.

The herein- -described improvement still fur-
ther insures the prompt and certain action of
the injector and removes wholly the Possibil-
1ty of ‘failure in operation through inexperi-
ence, lack of skill, or cmelessness on thepart
of the operator.

A passage G, formed in the wing-casting
M, Kig. 2, forms a path of eommumca‘mon be-

tween the lifter delivery-chamber 1.3 and

forcer delivery-chamber F*. This passage in
the structure shown begins with an aperture
G',which is situated in the inclosing wall of
the lifter delivery-chamber L3ata pomt above
the entraining end of the forcer combining-

tube, so that water passing through the said

aperture G’ thoroughly floods the forcer- tube.
The passage G continues from aperture G’
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2 606,766

down to an aperture G Iig. 3,wherethrough |

It communicates with the forcer delivery-
chamber I, IFig. 2. An automatic check-
valve adapted toclosein response to pressure
from the forcer delivery-chamber is placed in
this passage. As shown, this valve G3 seats

1tself over aperture G~ and is held in opera-
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tive position by a plug G Figs. 2 and 3.
From aperture G~ the water from the lifter
delivery-chamber flows to the final overfiow-
outlet O. | -

The operation of theinjector controlled by
a single steady movement of the lever H is
asfollows: Thelifter-water first fills the lifter
delivery-chamber 17, floods the entrance of
the forcer combining-tube I, passes through
the aperture ', and then, instead of taking
a short cut to the final overflow-valve, fills
the passage G and emerges in a stream from
the aperture G*, from which it finds its way
to the final overflow-outlet O. Then when
the forcer-steam is admitied and goes to work
the pressure in the foreer delivery-chamber
tends to reverse the current of water flowing
through the passage G. With an injectorcon-
structed so that the passage G constitutes
only a direct short cut from the lifter deliv-
ery-chamber to the {final overflow- aperture
the reversal of pressures and current tends

to disturb the immersion of the forcer com-

bining-tube, except so far as checked by an

intermediate valve, and the jet may break or

fail to be established; but with a tortuous

passage, such as the passace G, there isa re-
o o )

servesupply of forcer-combining-tube-immer-
sion water, and beflore the forcer combining-
tube can by any accident be deprived of its
surrounding water valve O’ closes the final
overflow and the established jet performs its
appointed worlk.

The employment of an intermediate over-
[low-reservoir passage serves to correct the
errors of operation to which inspirators hav-
Ing a positive mechanically-controlled inter-
mediate overflow-valve have been found lia-
ble. Valve connections such as shown in
Figs. £ and 5 have herctofore heen employed
1 injectors of this general type, hut with in-
different success. The employment of posi-
tive connections which force the intermediate
overflow-valve to its scat at a rigidly-prede-
termined instant in the succession of opera-
tions controlled by the hand-lever limits the
performance of the injector to a relatively
narrow range of conditiong, an intermediate
valve properly set for operation under one
condition of steam-pressure being ill adapted
to operation under another condition; but if
the auxiliary reservoir of lifter-water is pro-
vided the positively-controlled intermediate

overflow-valve may be employed successfully

with greater variation in conditions than it
can sustain without sueh reservoir, for the
presence ol an emergency supply of water for
Immersing the foreer combining - tube re-
moves the danger otherwise to be apprehend-
¢d trom ill-timed closure of the intermediate

overflow-valve. Thus if the valve G°, Ifigs.
4 and 5, 1s positively controlled by connec-
tions Iv* K® K°, corresponding to conncetions
O* O” of the final overflow-valve, the valve
G° may be set in proper adjustment for a low,
even the lowest probable, operating pressure
and yet not be unduly out of adjustment for
higher pressures, for between the time when
the valve G* ought to close if in perfeet ad-
justment and the time of ils actual closure a
short interval only eclapses, which is insuffi-
cient to permit the auxiliary reservoir of wa-
ter to be wholly emptied. The foreer-tubes
thus can establish the jet under favorable
conditions. The passage  thus constitutes
an emergency reservoir of water between the
forcer combining-tube and the forcer deliv-
ery-chamber. This reservoir requires an ap-
preeciable time to be emptied by back pres-
sure. During that time the foreer combining-
tube 1s fully supplied with water and an in-
sured opportunity is afforded for establishing
the jet. If this condition is fulfilled, the
shape and course of the passage G may be

varied without materially interfering with its

function.

YWhat I claim, and desire to obtain by Let-
ters Patent, is as follows: |
- 1. In a lifting and forecing double-tube in-

jector, the combination of a lifter, a lifter

delivery-chamber, a forcer, a forcer delivery-
chamber, a final overflow from the forcer de-

passage from the lifter delivery-chamber to
the forcer delivery-chamber, the said passage
provided with a reservoir-chamber interme-
diate between the lifter delivery-chamber and
the forcer delivery-chamber, an intermediate
overflow-valve controlling the said passage,
the lifter delivery-chamber and intermediate
overilow-passage constituting a conduit from
the lifter delivery-tube to and past the en-
training end of the forcer combining-tube,
through the passage and reservoir to the
forcer delivery-chamber, substantially as de-
scribed.

2. In a lifting and forcine double-tube in-
jector, the combination of a lifter, a lifter
delivery-chamber, a forcer, a foreer delivery-
chamber, a final overflow from the forecer de-
livery-chamber, an intermediate overflow-
passage from the lifter delivery-chamber to
the forcer delivery-chamber, a valve control-
ling sald passage, a reservoir in said passage
between the said valve and the lifter deliv-
cery-chamber, the forcer combining-tube De-
ing located in the lifter delivery-chamber be-
tween the lifter delivery-tube and the en-
trance to the intermediate overflow-passage,
substantially as deseribed.

5. In a lifting and forcing double-tube in-
jector, the combination of a lifter, a lifter
delivery-chamber, a foreer, a forcer delivery-
chamber, a final overflow from the forcer de-
livery-chamber, an intermediate overflow-
passage having a reservoir therein, leading

| from a part of the lifter delivery-chamber

livery-chamber, an intermediate overflow-
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606,766 . 3

‘_above the forcer combmmﬂ‘-tube into the
~ forecer delivery-chamber, and an.intermedi-

IO

ate overflow-valve controlling the said pas-
sage, substantially as descrlbed -

4. In a lifting and forcing double-tube in-
jector the combmatmn of a lifter, a lifter

‘delivery-chamber, a forcer, a forcer dehvery-

chamber, a final overflow from the forcer de-
livery - ch&mber an Intermediate overflow-

passage, havmfr a reservoir therein, leading

from a part of the lifter delivery- chamber
above the forcer combining-tube into the
forcer delivery-chamber, and an Intermedi-
ate automatic check-valve controlling said
passage, adapted to close in response to pres-
sure from the forcer delivery-chamber, sub-
stantially as deseribed.

5. In a lifting and forcing double-tube in-

jector, the combination of a lifter, a lifter

delivery-chamber, a forcer delivery-chamber, 20

a final overflow from the forcer delivery-
chamber, an intermediate overflow-passage,
having a reservoir therein, leading from a
part of the lifter delivery-chamber above the

forcer combining-tube to a point in the forcer zg -
delivery-chamber below the forcer delivery-

tube, and an intermediate overflow-valve
controllmﬂ* the sald passage, substantially as
described.

Signed by me at Boston this 99th day of 3o

Apm] 1898.
WVILLIAM R. PARK.
Witnesses: -
- ODIN B. ROBERTS,

JOSEPH VW ARREN.
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