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To all whom tt may concerw:
Be it known that I, Wirtiam T. M]:S&IN-

of MwsSachusetts have invented an Improve-'
ment in In] eetors of which the following de-
Scllptlon in connection with the acecompany-
ing drawings, is a specification, like letterson
the drawings representing like parts. ]

My 1]1ve11t1011 relating to injectors, has for
its object 1o ploduee an injector that is cer- |

_ple and inexpensive 1n construction.

The invention is embodied in an injector

) hzwmﬂ* three nozzles or cones in line with one
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- movement of the valve opens the first steam-
cone, and the said valve is operated by a

"threaded stem similar to that of a common

Dbining tube having its inlet-passage around

-intermediate or combmmn* tubeornozzle. In ;

sary to raise the water before fmcmo 1t into

¢one, and requiring a considerable 10]121t11£11-
nal movement therein before the steam. is ad- |

zmother the intermediate one of which com-

mumcates with the water-supply, and the |

other two with the source of steam, the one at
the forward end of the 111telmedmte or com- |

the S&ld jet or tube, and thus being connected
with the same steam-chamber or supply of |
steam as the steam-nozzle at the rear of.the

case it 18 not necessary to raise the water from
a lower level, the injector consisting of threé
tubes thus constructed 18 sufhcmnt 1t being
employed either with or without the usml over- f
flow-chamber. When, however, 1t 18 neces:

the boiler, it is desirable in first settmﬂ* the1in-
jector 1n opemtlon that the rear stewm eone
should be first open and allowed to operate a
sufficient time to exhaust the second cone and
water-inlet passage of air, causing it to bé
filled with water before steam is admitted to
the second or forward steam-cone. ‘The inlet-
passage to the second steam-cone is cylindri- |
cal, inclosing the whole or a portion of the
other two cones, and a valveis employed hav-
ing a portion Seatlnﬂ‘ within the first steam--
cone, and a piston- like portion operating with-
in the cyhndncal inlet to the second Steam-

mitted into the second steam-cone. The first

‘section on 11116 Y., I‘w 2.

globe-valve, so that its longltudinal move-

50 ment is qmte slow, and the first steam- -jet 1s

- of tlme to exhaust the water-in

thus permitted to ol)era,te g, sufficient length
let passage of |

.'J;"':"
o

air before the second steam-inlet is opened- in
the last part- of the movement of the vaive.
The first steam-nozzle extends into the rear

end of the water-delivery nozzle, the effective

area of which thus depends on the distance to
which the first steam-jet is inserted therein;

and in the samé manner t.he‘watel*-delivery
nozzle extends into the rear end of the second
or front steam-delivery nozzle, and determines
its effective area by the d1stfmce to which itis
inserted therein. The three nozzles are made
in separate pieces, and it is thus possible with
pieces or castings of exactly the same size to
make injectors varying wulely in capacity by
adjusting the distance to which each nozzle is
inserted into the one in front of it in putting
said parts together. 'When, however, the
parts are put ’ron ether, they are intended tore-
main fixed rel&twe to one another, there be-

paratus, which therefore does not depend in
any degree upon skill on the part of the oPp-
erator.

Flﬂme 1 is a longitudinal section of an in-
JthOI embodying this invention; and Kig. 2,
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ing no adjustment in the oper ation of the ap- -
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a longitudinal section of a Slmplel form of in-

Ject(n showing the construction used in mak-

ng the Smallel sizes and where it 18 not nec-

essary to raise the water to be delivered from
a lower level. TFig. 3 is a transverse section
on the line x «, I‘iﬂ 1; and Fig. 4, a transvel se

The injector consists of a first or rear steam-

nozzle, «, an Intermediate nozzle or compii-

ing- tube b having an inlet-passage, ¢, near its

- base, connected with a water- supply, and a sec-

ond or foremost steam-nozzle, d, having an in-
let-passage, e, extending alonﬂ ‘the outside of
the second nozzle, b, into the rear end of which
the first ste&m—nozzle a, 18 inserted and: held,

as by serew-threads.
zle b and. its inlet- -passage ¢ are made in a Sin-
ole piece, with an outer casing or cylinder, f,

-between Whlch and the 0111:511:16 of the nozzle b

8o

QO

The water-recelving Nnoz-

o5

is formed the 1nlet- -passage ¢ for the seeoud |

steam-nozzle, d.

In larger- sized In] ectms the passage e May
be made by an annular core surrounding the
water-conesd; butinthe smaller sizes, 1n whm]l
it would be dlfﬁcult to make such a core, the
metal may be cast solid from the interior of
the tube o to the exterior of the eyhnde1 7,
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and a series of passages, ¢/, will then be bored | ployed. An ordinary stop-cock or valve, 7,

through the said metal, as shown in Figs. 2
and 4. The cylinder f is provided at its for-
ward end with suitable threads or a coup-

ling device to receive the nozzle d, which is |

shown in Fig. 1 as opening into the usual
overtflow-chamber, ¢, connected thereto by a
coupling, .. The rear end of the cone ¢ pro-
jects from the cone d within the end of the eyl-
inder f, so as to enable it to be easily engaged
by a wrench and turned into the said cone b.
The cylinder f is connected by a coupling or
screw-thread with a steam-chamber, 4, shown
in Kig. 1as cylindrical in shape, and having
a steam-inlet passage, k, entering at the side
of its rear portion. The steam-chamberand
passage £t form a common inlet to both the
steam-nozzles ¢ and d. A valve, m, controls
the admission of steam to the nozzle a, the
said valve having a eylindrical stem, z, fitting
in the rear cylindrical portion, «', of the noz-
zle a, and having longitudinal passages
through it, as shown in Tigs. 1 and 3. The
sald stem 2 is provided with a piston, o, hav-
ing a working - fit in the ecylindrical steam-
chamber 4. so that while in the said chamber
1t prevents the passage of steam therethrough
to the torward steam-nozzle, d, although the
steam can then pass through the passages #/
into the cone « and through the said cone,
except when the valve m is seated therein, at
the end of its extreme forward movement, as
shown in dotted lines, Fig. 1.

The valve m, its stem #, and piston o thus
constitute a steam-inlet- controlling device
which is operated by means of the threaded
rod or stem p, like a globe-valve of ordinary
construction, the longitudinal movement of the
sald inlet-controlling device thus being some-
what slow, as it requires alarge number of ro-
tations of the said stem p.

When desired to set the injector in oper-
ation, the said controlling device being in its
extreme forward position, (shown in dotted
lines, ) it 1s moved backward by the operator
rotating the stem p by means of its handle,
and in the first movement the valve m is un-
seated from the cone «, thus permitting the
steam to flow through the passage #»' and the
said cone, although the piston o prevents the
steam from flowing into the passage ¢ and cone
d. The injector thus operates for a consider-
able length of time with the steam flowing only
through the cone ¢ and operating to exhaust
the air from the cone O and connected inlet-
passage ¢, to raise the water intheusual man-
ner, and it is not until the piston o is removed
from the cylindrical chamber 4, as shown in
full lines, Fig. 1, that steam is admitted to the
second steam-nozzle, d,by which time the water
will have begun to flow through the nozzle b,
combining with the steam from cone «. "When
1t 18 not necessary to raise the water from a
lower level to the injector, both the steam-
cones may receive steam simultaneously, the
injector at once beginning to operate; and in
this case the devices m and o need not be em-

281.285

in the steam-pipe leading to the injector, as
shown in Fig. 2, is then sufficient.
It will be seen that after the valve m has

70

moved a short distance the effective area of

theorifice of the firststeam-cone, ¢, is fixed and
determined; but the area of the passage for
water to the orifice of the cone b depends on
the distance to which the nozzle « is inserted
into the rear of the said cone b, the effective
orifice being smaller the farther the nozzle «
thus enters the nozzle . In asimilar manner
the effective area of the orifice of the nozzle
d depends upon the distance to which the
nozzle b 18 inserted into the rear end thereof,
or, in other words, the distance to which the
piecedisscrewedinto the end of the eylinder/.

As an injector of this construction will oper-

ate with widely-different proportions of steam

and water, it is possible to greatly vary the
capacity of an injector without changing the
shape or size of the pieces of whichitismade,
the capacity being regulated by the distance
to which each nozzle is inserted into the one
in front of it. This ean be accomplished by
merely screwing one piece a greater or less
distance into the other; but in order to defi-
nitely regulate this distance and to permit the
piece to be serewed up tightly, it is desira-
ble to employ washers or packing, as shown
at {, for determining the relative position of
the cones and the consequent area of theorifice
b and d.

It 1s not 1ntended to vary the relative posi-
tion of the cones or the effective area of the
orifices while the apparatus is in operation,
and consequently the operation of the injector
does not depend upon the judgment of the
person in charge.

The herein-described injector may be used
either with or without the usual overflow, ¢.
When the said overflow-chamber is omitted,
the nozzle d may be fitted to serew into an or-
dinary T-fitting, ¢’, one of the other openings
of which is provided with a stop-cock, u,
while the third is connected directly with the
pipe leading to the boiler or point to which it
18 desired to convey the liquid. In operation,
it 18 merely necessary to open the cock u, and
afterward open the valve r or steam-control-
ling device m n o, as before described, after
which, when the combined jet is properly
formed, the stop-cock u is closed. |

By making the passages e or ¢ in the annular
space between the cylinder £ and the tube or
cone ), the said passages, as well as the pas-
sagesn, leading tothe first nozzle,are so narrow
as to operate eifectually to arrest any solid
particles which might otherwise pass through
and clog the orifice, although the aggregate sec-
tional area of thesaid passages is much greater
than the orifice to which they lead, so that
portions of the said passages might be clogged
by solid matter thus arrested without appre-
ciably affecting the operation of the injector.

When the inlet-controlling device m n o is
omitted, as shown in Fig. 2, a perforated plug,
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~ n%, may be inserted in the end of the cone a, to |
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“When an. overflow-chamber is employed, it is
‘desirable to use a union-nut at the junction of

arrest the solid particles, as just: described.
Any particles small enough to pass through
the said inlet-passages would also pass freely
through the smallest portion of the orifice.

the said chamber with the nozzle of the injec-
tor, so that the direction of the overflow-open-
ing may be readily changed at. any time by
loosening the said nut without changing the
relative position longitudinally of the different
nozzles.

It is obvious that any suitable means may be
employed for connecting the parts together
and with the water, steam and delivery pipes,
ordinary screw- threads or coupling-nuts hav-
ing been shown as a simple and eonvemeut
means of accomplishing this. -~ |

The relative size, shape, and mper of the
nozzles can be ﬂre&tly varied without depart-
ing from this invention, and the injectors may
b_e employed for feeding boilers or-elevating
and injecting ore) ectinﬂ fluids, or for any pur-
pose for wluch such 11]9.t1"uments may be ap-
plied. : -

I claim—

1nelosing the other two

1. In an Injector, the three conceutl ic noz-

281,385 o ;

zles, the first of which enters and closes the rear
or base of the second, which enters the base or
rear of the third, combined with a c¢ylinder
connected with the base of the third nozzle and
, the space between the
sald cylmdel and - second nozzle forming the
inlet-passage for the third nozzle and commu-
nicating with the first nozzle, whereby an in-
let-pipe connected with the said cylinder af-
fords a common supply for the first and third
nozzles, substantially as described. |

9 The three nozzles and steam-inlet cham-
ber communicating with the first and third,
combined with the Stemm-ml(,t controlling de-
vice, consisting of a valve seating 1n the first
1102:{1@ a plston operating in the said inlet-
chm1ber and a4 stem connecting the said valve
and - plston and provided Wlﬂl passages

through which steam 18 admitted to the first.
1]0?7]6 as soon as the valve 18 unseated Sllb

stantially as described. .

In testimony whereof T have signed my name
to this specification 111 the plesence of two
subscribing witnesses.

| WM T. MESSINGDR

- Witnesses:

J 08. P. LIV]]R”V[ORD
B. J. NOYES,
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