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To all whom it may concern - |
Beit knownthat I, JOEN LOFTUS, of Albany,
. county of Albany, .a,ndStateof NewYork have
invented certain new and useful Improvements
5 in Injectors, of which the followmg 18 a full,
clear, and exact. description, reference bemg
had to the accompanying drawings, and to the
~letters of reference marked thereon
My invention has relation to that class of
10 devices employed for raising and forcing lig-
uids or fluids, and (Jr]:'dmamljr known as ““in-
Jectors. ) These devices are most commonly
used for feeding water to steam-boilers, but
may be employed for any analogous-pur pose.
15 The object of my invention is to produce a

simple, compact, durable, and efficient inject-

or of few and simple parts wherein steam may

. be employed economically to raise hot or cold
- water and deliver it-in an unbroken current
20 at the desired point with certainty and rapid-
ity of action, wherein the parts are not liable

to become disarr anged by any ordinary usage,
which may be employed as-a-heater of feed-
water or as an ejector of liquids or fluids, as

25 occasion may demand, wherein all the parts

are easy of access, “and wherein the quantity

‘and pressure of the outwomg liquid or fluid

-and the quantity of the incoming water may
be accurately. controlled. To accomplish all

30 ofthis, myimprovementsinvolve certainnovel

~and useful peculiarities of:construction, rela-
tive arrangements or combinations of parts,
and 1)1111011)165 of operation, all of which will

be herein first{ully descrlbed, and then pointed

25 oub in the claims.
- Intheaccompanying drawings, formmw pmt

of this specification, Figure11s a central ver-
‘tical section of an apparatus constructed and
arranged for operation in accordance with my

40 mventmn and Fig. 2 is an elevation or exte-
rior view ‘of the same. Fig. 3 is an end ele-

vation of the crank employed for adjusting

the regulating-nozzle applied upon the steam-
inlet; and Fig. 4 is a front. elevation of the

A5 nozzle, showmrr the groove or slot therein for

the reception of the crank- -pin. |
In all these fizures like letters of reference,

wherever they cccur, mdlmte corresponding
parts

' ratus, made of auy su1table mateual prefer-

ably of brass.

Bis a plug threaded 111130 the top of the shell
the same having a central perforation, and ter-
minating in a Stem, a, of small diameter, form-

ing the 1nlet for steam. Upon the top of this.
.plun* is'a coupling, CD, of any character suit-

able for conneebuw w1th a steam-conduit.

Eistheinletfor thel arranged to be coupled '

with a water- condult bv any smt Lble couplmg,
as F G o

"H is a cone, ’Wlthln whlch steam 1S pr Q]eeted
from the inlet- tube, and this cone terminates
in a small tube, 0, called-the ‘‘suction-tube.’’
- Tisthe bottom plu ‘having a tapering open-
ing therethrough,-as Shown “at ¢, arranged to
be coupled, as by the coupling K L, with any
conduit leading to the point of delwely and
constituting the delivery outlet or discharge

from the apparatus. Upon this plug is sup-

ported a short section of pipe M, reaching up
to or nearly to the bottom of the suction- tube
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perforated substantially as shown, and. hav-

ing overflow-outlet openings, as d d.

" N is the overflow- outlet from the appalatus

through which any -excess of water 1S ¢on-
ducted away to any desired point. -
At eis a regulating-nozzle, made to move
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up and down easily upon the steam-inlet @,

and arranged to enlarge or contract the wa-
ter way or passage between the bottom of ¢ and
the top of the cone or the suction-tube. This

80

nozzle is prowded with a groove at one side, .

as at f, Fig. 4, in whicli groove rides a crank-
pin, g, apphed upon a ﬂth disk, A, the latter

having a shaft, ¢, projecting bhrmwh a plug,

k; tapped through the side of the jacket or
she]l and having a thumb-plece, {, by which
it may be cmwemently revolved. The disk 2

is pressed against its seat upon the inner end 90 '

of plug & by a suitable spring, m, so that at
this pomt there can beno leakage- of steam or
water. By turning the thumb-piece ! the noz-
zle e is raised or 10W61 ed, and the amount of
water: flowing into or from theapparatus thus

perfectly 1enulated This means of adjusting
the area of “the water-inleb is simple, cheap,

and not likely to get out of order. -
Connected with the stem of the disk is an
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50 Al is the shell or main body of the appa | mdlca’om -pin, My in full view of the operator, Ibo
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~ the under side of valve o, will raise that valve,

15
20

s

30

33

- will cause this tube to rise, thas automatically |

4.0

' rings, as shown—one to abut against the nar- !
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‘the suetion-tube will cause that tube to rise, |

By noting the position of this pin the opera-
tor can readily defermine the exact position
of the regulating-nozzle within, and can thus |
accurately gage the supply of water to the ap-
paratus.

- 018 a check-valve, made to move smoothly
up and down upon the suction - pipe b, and |
resting at bottom upon the top of pipe M.
When steam is turned on, it expands after es-
caping through the stem «, and, pressing upon

affording a free opening for the escape of
steam iInto the chamber surrounding the com-
bining - cone, from which chamber it passes
off through the overflow outlet or passage. |
When the water is raised, the steam is con-

densed, so that the proper volume of steam
and water is forced through the combining-

cone, and at this time the valve will drop upon

1ts seat upon the upper end of the combining-

cone, SO as to prevent entrance of water from

the chamber surrounding the cone. Water
finds admission to this surrounding chamber
through the ordinary overflow-openings, d d,

before the steam-pressure is sufficient to force |
the column of steam and liquid against the |
boiler-pressure; and if valve o did not close at

the proper time, water would continue to eir-
culate through the chamber and combining-

cone without entering the boiler.

The suction-tubeisshown asloosely mounted
1n 1ts seat, so that when the valve o drops any
excessive back-pressure in the chamber sur- |
rounding the combining-cone (which would
result from an excessive overflow through d @) |

contracting the area of the inlet for water, and
consequently regulating the supply thereof to
the apparatus, as may be required for its |
proper working. The top of the valve o is |
provided with two separate bearing faces or

row ledge on the suction-tube and the other

to bear upon the stationary seat or guide for |

sald tube. When the valve o is down, water: |
pressure upon the under side of the ledge upon

as above explained. When the valve o is |

- ralsed, as 1t is by steam -pressure, it closes
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other parts.

against the stationary seat or guide for the
suction-tube and also against said tube, thus
preventing steam - pressure from raising the
suction-tube to any such degree as to mate-
rially reduce the inflow of water, as will readily
appear from a consideration of the construction |
shown. The suction-tube might be made sta-
tionary without interfering with the action of |

!

(

Upen or in connection with the outlet is a
check-valve, P,which should be made to stand
vertical or nearly 8o, in order that it may op- |
erate by its own gravity. This has a seat, p,
at top and a similar but smaller seat, ¢, at bot- |}
tom, and will prevent outflow of liquid or
fluid until displaced from its seat. Until the
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valve, (before which the apparatus will not
force water,) steam cannot escape pastit, and
will therefore be compelled to enter the feed.-
pipe. This makes 1t convenient to employ

the steam for heating the feed-water instead

of wasting 1t through the overflow, as hereto-
fore. |

In many situations—as, for instance, upon
locomotives—the 1njector is located below the
level of water in the tank. In such cases the
valve P operates also to automatically arrest
the outflow of water from the tank through
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the injector when steam is shut off or the in- .

jector not in operation. The valve P has a
central perforation and a hollow stem project-
ing slightly below the lower bearing-surface
or seat, the purpose of which is to allow for
an escape of any steam or water which may
enter the chamber surrounding the top of the
valve. This valve may be located at any con-
venient pointinthe overflow-pipe. When the
carrent of steam and current of water are
properly combined in the combining-tube,
they are projected through the delivery-ori-
fice, after the manner in steam-injectors now
In use. .

- With the device above explained, instead
of employing steam to raise and force water,
1t may force air or any liquid or fluid for any
useful purpose; or any fluid or liquid under

| pressure may be employed for the motive

agent and caused to move any other liquid or
fluid. Instead of injecting liguids or fluids,
the improved device may be employed pri-
marily as an ejector—as, for instance, to ex-
haust any vessel of liquid or fluid. .

The device constructed and arranged as
above explained is found in practice to work
well 1n connection with hot or cold water, not
subject to breakage or interruptions of the col-
umn of water within the apparatus after the
same 1s started, to start automatically after
the supply has been interrupted, (as upon
steam-vessels, ) and generally to admirably an-
swer the several purposes or objects of the in-
vention, as previously stated.

Having now fully described my invention,
‘what I claim as new, and desire to secure by
Letters Patent, is—

1. In an apparatus ol the character herein
set forth, the suction-pipe having the conical
mouth or inlet and the cylindrical stem, the
latter being provided with a movable valve,
substantially as shown and desecribed.

2. The steam-inlet pipe having the cylin-
drical stem, the movable nozzle applied there-
on, means, substantially as explained, for rais-

ing and lowering said nozzle from the exte-
| rior of the apparatus, and the suction-pipe

provided with a gravitating-valve, these sev-
eral parts being arranged and combined sub-
stantially as shown and deseribed. |

3. In an injector, the hollow plug tapped
through the wall or jacket, the nozzle, the disk
carrying the crank-pin and mounted upon a

- pressure of steam is sufficient to raise this | shaft projecting through said plug,andaspring
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“inner end of the plug, combined and arranged
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for 1naintainiﬁg the disk in contact with the

substantially as shown and deseribed.

4. In combination with the shaft projecting

through the hollow plug upon the side of the

injector, provided with a spring and carrying ]

a disk and crank-pin for operating the regu-

‘lating-nozzle, the indicator-pin projecting from

said shaft, substantially asand for the purposes
set forth. |
5. In an injector, the loose check -valve

mounted upon the lower end of the suction-

tube, and arranged to automatically close the
space betweenthe lower mouth of the said tube
and the upper mouth of the combining-cone,
the parts being combined and arranged sub-
stantially as shown and desecribed. |
6. In an injector, the -combining-cone hav-

| 'ing a check-valveresting upon its upper mouth

20

and overflow-outlets near its base, the same be-

ing combined with the suction-tube, delivery- |

tube, and overflow-tube, substantially as and
for the purposes explained. R
7. In an injector, the suction-tube arranged

to be adjusted automatically by back-pressure 25
upon its under surface, the same being com-
bined with a check-valve and the combining-
cone, substantially as and for the purposes set
forth. . |

8. In combination with the overflow-tube of 30
an injector, an automatically-operating valve
having the-upper and lowerseats,as explained,
and adapted to operate, substantially as and
for the purposes set forth. S
9, Theherein-described injector,’having the 35
regulating - nozzle, means for operating the
same, a check-valve applied upon the suction-
tube, the combining-cone, delivery-tube, and
overflow-tube provided with an antomatically-
operating valve, the whole arranged and com- 40
bined substantially as shown and described.

In testimony that I claim theforegoing Lhave
hereunto set my hand in the presence of two
witnesses. ~

JOHN LOFTUS.
- Witnesses: ..
JOHN BUCKLE, -
WORTH OSGOOD.
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