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SPECIFICATION forming part of Letters Patent No. 440,184, dated November 11, 1890.

Application filed July 26, 1889, Serial No, 318,743,
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To all whom it may concermn:

- Beitknown that I, HORACE B. MURDOCK, a
citizen of the Umted States, residing at De-
troit, county of Wayne, State of Mlchwan

5 have invented a cerfain new and useful Im-
provement in Injectors; and I do declare the
following to be afull, clear, and exact deserip-
tion of the invention,such as will enable oth-
ers skilled in the art to which it pertains

10 to make and use the same, reference being
had to the accompanying drawings, which
form a part of this specification.
- In the drawings, Figure 1 is a longitudinal
central section of an injector embodying my
r5 invention. FKigs. 2 and 3 are detail views,
partly in section, of a portion of the device
1llustrating a modified construction.
- My invention relafes, first, to the combina-
tion, with the delivery-tube, of a valve lo-
20 cated on the side thereof governing a large
overflow-opening, whereby when the injector
18 started water is prevented from backing
up to the top of the delivery-tube; second, in
joining the upper cnd of the delivery-tube di-
25 rectly with the exit end of the combining-
tube, whereby the establishment of a flow
through the injector to the boiler is more
quickly and readily accomplished; third, in
the provision of a perforated diaphragm be-
3o tween the overflow-chamber and the delivery-
chamber and an automatic valve adapied to
close said perforations or openings, the con-
struction beilng such that water passing
through the delivery-tube into the delivery-
35 chamber may find exit through this dia-
phragm and out through the overflow-cham-
ber until the current has become s0 well es-
tablished as to close the said valve by press-
ure from beneath; fourth, in the provision of
40 a peteock at the lower end of the injector,
whereby it may be thoroughly emptied to pre-
vent freezing when not in use, and whereby
a reacting pressure that would otherwise ex-
- istinthedelivery-chamber may berelieved in
45 starting the injector and so facilitate the es-
tabhshment of the current to the boiler.
~ In carrying out my invention, A is the case
of the injector.

B is the lifting or feed tubeﬁ towhich water

| jector or fed by gravity if employed as an ex-

haust-steam injector.

C is the steam-nozzle, made adjustable up
and down in the case by a serewengagement
thele‘mth or in any other convenient way. 55

- D is the combining-tube seated in the dia-
phragm D’.

E is the foree-tube or. delivery-tube, fitted

at e through the diaphragm F, and provided
with a flange ¢’, which seats up beneath the 6o

diaphragin F, the whole being held in place -
by the plug G, which screws up against it
from beneath, and by removing which the de-
livery-tube may be withdrawn from the case.

H is the delivery-chamber, which leads off 65
in the usual way through a check-valve (not
shown) to the boiler. The plug G is provided

with orifices ¢, affording free communication

Wlth the delwery-ehambel
- Iis the overflow-chamber, and I’ the over- 7o
flow-valve which permits the overflow water
to escape through the exit I°.
The upper end of the delivery-tube K is
filted within an opening d’ in the combining-
tabe or its diaphragm D’, there being suffi- 75

clent space above the end of the delivery-

tube to accommodate the expansion and con-
traction of the tube without binding.
E/ 18 a valve attached to the side of the de-

livery-tabe near its upper end and govern- 8o

ing alarge overflow-orifice e*in the side of the

[ tube.

E? is a lip which prevents the valve E’
from swinging out too far and so prevents it
from catching in the case when the tube is 83
being withdrawn.

e’ 18 the usual overflow-orifice at the re-
stricted throat of the delivery-tube.

e represents orifices which lead past the
diaphragm F and communicate between the go
overflow-chamber and the delivery-chamber.

e’ 18 an automatic check-valve adapted to
close the said orifices, but which remains
down and open by gravity when the 1n;|eetor
18 not in operation. 05

Jis a petcock adapted to draw off drip-
water at the bhottom of the injector to pre-
vent freezing when the injector is not in use.
It may also be employed in starting the in-

so may be lifted if employed as a live-steam in- | jector to relieve any pressure which would ro0
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otherwise accumulate within the dehvery
chamber to retard the establishment of the
current to the boiler.
Kisacaporplugeovering an orifice throu oh
which a suitable tool may be inserted to en-
gage with notches %, whereby the steam-noz-

zle may be turned and so adjusted toward or

fr on the combinin ﬂ*-tube

j represents a fm which may be turned in |

around the stem of the petcock, as shown in
Fig. 3, and so prevent the la,ttel from becom-

ing unscrewed and lost.
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The operation of this device is as follows:
Steam enters through the steam-nozzle in the
usual way into the chamber B, and entering
with the water into the combmmn‘-tube D
the water is forced down into the dellvery-
tube.
causes 1t to overflow at €% but as soon as ac-
celerated past this point the valve E’ closesby
suction. The escape continues ate® until the
flowis estabhshed and sufficiently accelerated
past this point. In the meantime the water
flowing from the bagse of the delivery-tube

escapes upward through the conduits e, and

with the other overﬂow water finds exit
through the overflow-valve. Soon, however,

the ﬂow becomes so rapid down thlouo*h the“-
mouth of the delivery-tube that the rush of {
water back through. the orifices e* lifts the-
- check-valve ¢, thus closing the said orifices
and compellmﬂ' the water to seek its exitinto-

the boiler. - This free escape from the ‘deliv-

ery-chambermay, if desired, beaided by open- |

ing the petcock until the wa,tel has become
sufﬁmently accelerated through the delivery-

tube. .

What I claim is—
1. The combination, in an 1n,]ect01 of a

fixed delivery-tube e?tendmﬂ' from - the de--

livery-chamber into the merﬂow chamber,

conduits upon its exterior commumcatlnn -
from one chamber to the other, and an auto--
matic valve adapted to close: the lower ends
of sald conduits,substantially as and f01 the |

purposes-deseribed.

2. In an injector, the combination of its (- |

The resistance to the flowof the water

|
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delivery-tube extended from the delivery-
chamberup through thedividingwall or flange
into the overﬂow-ch&mber condults exterior
to the tube commumcatmﬂ* between the two
chambers, a valve adapted to close the lower
ends of the conduits, and a petcock communi-

cating with said delivery-chamber, substan-

tmlly as and for the purposes described.
3. In an injector, the combination, with its
case, of a delivery-tube projecting from the

delivery-chamber up into the overflow-cham-

ber and adapted to close the opening between

| the two chambers, conduits exterior to the
‘boreof the dehvery-tube communicating from
one chamber to the other, a valve adapted to
close the lower ends of said conduits, and a
perforated plugadapted to serew into the case
from beneath and hold the deliver y-tube in

place, substantially as described.

4. In an injector, a delivery-tube provided

50

55

with an orifice e*at one side of the same, and

a swinging valve E’, journaled to said tube

and ada,pted to cover said orifice, substan- 7o

tially as and for the purposes described.

9. The combination, with the delivery-tube -

provided with the openinge? and hinged valve:
‘K, of the lip E?, sub&tantmlly as and for the
_purposes deseribed.

The injector consisting of case A, the
-comblmnﬂ‘ tube, a delivery-tube extendlnﬂ'--
from the delwery—-chambel up through the,

overflow-chamber into a cawty at the base of

the combining-tube, and in connection there--

with the va lve B, omﬁees e*, valve e°, retain-
ing-plug,
seribed.

7. In an injector, the combmablon, with a

petcock at the bottom thereof, of afin j, turned
1n:toward its stem and adapted to prevent.
the unscrewing and loss of the petcock, sub-
stantially as descrlbed

In. testimony whereof 1 sign this specifica-

tlon in-the presence of two mtnesses |
HORACE B. MURDOCK
Witnesses:
W. H. CHAMBERLIN,
L. A. DOELTZ.

and petcoc,k all qubsmntmlly as de-
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