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To all whom it may corncern: :
Be it known that I, ROBERT ‘GRUND
BROOKE, a subject of the Queen of Great
Britain and Ireland, residing at Blackpool, in
the county of Lancaster, England, have in-
vented Improvements in Injectors, (for which
I have obtained Letters Patent in Great Brit-
ain, dated May 26,1888, No.7,742; in France,
dated May 3, 1889, No. 197,959, and in Italy,
dated June 30,1889, Reg. Att., Vol. L, No. 457,)

of which the following is a specification.
This invention has reference to injectors of

* the type in which the steam nozzle is made
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longitudinally movable in relation to a fixed
combining nozzle and spindle and is 80 pro-
portioned and arranged in relation to the said
combining nozzleand spindle that an internal
area in said movable nozzle,and also the area
between the exterior of that nozzle and the
interior or the end of the combining nozzle,
will be simultaneously altered by longitudi-

-nal movement of said steam nozzle alone so

that regulation of both steam and water will
be effected simultaneously, as for examplein
an injector of the kind deseribed in the speoi-
fication of Letters Patent of the United States
granted to me dated May 10,1892, No. 474,361,

My present invention relates to modified
constructions of such an injector as will be
hereinafter more particularly described and
pointed out in the claims,

In the accompanying drawings, Figure 1.
shows in section so much of an injector as is-

necessary to illustrate the application of my
invention thereto. Fig. 2 is a similar view
illustrating a modified construction. ‘Fig. 3
is a detail view of part of the injector shown
in Fig. 2. .
Referring to Fig. 1, A is part of -the body
and casing of an injector of which @ is part
of the upper end of the combining nozzle. b

" is the steam nozzle screwed in the body at ¢
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and arranged so as to slide tightly in a bear-
ing d between the steam chamber ¢ and wa-
ter chamber f. In this arrangement steam
might if desired be admitted into the cham-
ber f and water into the chamber e. The
screwed part c of the nozzle b projects be-
yond the body of the injector so as to receive

‘a cap B. Forming part of the cap B is a

spindle C projecting down into that part of

the steam nozzle the diameter of which finally
determines the admission of steam (or other
fluid) through it into the injector. This por-
tion of the nozzle I will call ¢’ but its exact
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position in the nozzle depends upon the con- .

struction and shape of the nozzle. The spin-
dle C has a conical end ¢’ which projects
more or less toward or into the nozzle at ¢’
according to the position of the nozzle from
time to time. In the drawings the nozzle is
shown at a low point. The annular water
area o’ is shown at its least opening and the
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steam area c® at its greatest. ~This would be

the requisite position of the parts under the
circumstances where the steam pressure was
at the lowest point at which it was intended
the injector should work. The area of the
steam space c® when the steam nozzle is at
its farthest position from the end of the spin-
dle is made sufficiently large for the. lowest
pressure at which the injector is intended to

‘work. If a greater steam pressure than that

just referred to should be employed, then
more water and less steam would be required.
This eondition is attained by removing the
cap B and screwing back the nozzle b suffi-
ciently to give the increased water space re-
quired. - When thecap Bis replaced the spin-
dle C resumes its original position, but as the
nozzle b, and consequently its contracted part
¢/, has been moved toward the point of the
spindle, the conical end ¢’ of C becomes
farther inserted into ¢’ and so lessens the
steam area. In this way the requisite regu-
lation may be effected from time to time as
required.
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Bythetermssteam and water spaceis meant _

the area in a nozzle or between two nozzles
by which the quantity of steam, water or other
fluid entering through or between such noz-
zles for combination, is finally determined.
Figs. 2 and 3 illustrate an arrangement in
which the cap shown in Fig. 1 is not employed.

The steam cone b is serewed so as to move up

or down in the same manner as in Fig.1 and
the spindle C which is made hollow for part
of its length and formed with lateral inlets
for steam for a purpose well understood, has,
when in its place, a definite fixed position,
For this purpose it is placed in a recess as
shown so as to bear against the body of the
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injector. But instead of forming part of a
cap, the spindle is attached by means of arms
¢’ (see Fig. 3) to a circular ring C?, and the
steam passes through the spaces C® between
these arms into the, injector. The circular
ring provides the means for attaching the
spindleto theinjector. The parts correspond-
ing to similar parts in Fig.1 are similarly let-
tered.

Thus it will be seen that by moving the
steam nozzle longitudinally in a direction to
partly withdraw it from the combining noz-
zle, the water space will be enlarged and the
steam space lessened simultaneously by one
movement, and moving the steam nozzle in
the contrary direction has the effect of simul-
taneously enlarging the steam space and de-
creasing the water space.

The steam nozzle in each arrangement is
formed at its upper and outer end with a

square or other shaped hole b’ désigned.- to-

receive a.key by which it can be easily ro-
tated to effect its longitudinal adjustment.

The combining and steam nozzle may be
those of an ordinary injector, or of an auto-
matic self -starting injector as well under-
stood. '

What I claim is—

1. In aninjector,the combination of a com-

bining nozzle, a longitudinally adjustable

steam nozzle and a spindle capable of being
inserted in place and removed without mov-
ing said steam nozzle and having its inner
end terminating at a point within said steam
nozzle determined by the body of said in-
jector substantially as herein described.

_9. In an injector, the combination of a.com-
bining nozzle, a steam nozzle screwed within
the body or casing of the injector so as to be
capable of longitudinal adjustment therein,
and a separately removable spindle normally
fixed in a longitudinal direction but able to
turn independently of said steam nozzle while
being inserted in place and removed,and hav-
ing its inner end terminating within said
steam nozzle at a point determined by the
body of the injector casing substantially as

herein deseribed for the purpose set forth.
3. In aninjector, the combination of acom-
bining nozzle, a longitudinally adjustable !

spindle in a

steam nozzle, a spindle having its inner end
terminating within said steam nozzle, and an
annular screw-threaded holder whereby said
spindle is held in place and which normally
bears against a fixed part of the injector cas-
ing substantially as herein described for the
purpose specified.. ‘

4. In an injector,the combination of a com-
bining nozzle, a longitudinally adjustable
steam nozzle serewed within the body of the
injector and formed with lateral inlets for
steam, and a separately removable spindle
having its inner end terminating within said
steam nozzle, and its outer ‘end carried by a
holder capable of being serewed into place
and removed without moving said steam 1noz-
zle and the position of which is determined
by a fixed part of the injector casing when
said spindle is in position for use substan-
tially as herein described for the purpose
specified. .

5. In an injector, the combination of acom-
bining nozzle, a steam nozzle capableof rota-
tion and having an externally screw-threaded
part screwed into the body of the injector,
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and projecting outwardly beyond the same, -

and a spindle carried by a screw cap adapted
toserew on to the projecting end of said steam
nozzle and hold said spindle in adefinite fixed
position, substantially as herein described.

6. In an injector, the combination of acom-
bining nozzle, a steam nozzle serewed intothe
body of the injector so as to project beyond
the same and formed with a hole or device b’,
a bearing d located between the steam and
water chambers and through which said steam
nozzle can slide, and a spindle C carried by
a serew cap adapted to screw on to the pro-
jecting end of said steam nozzle and hold said
fixed position substantially as
herein described. ‘

In testimony whereof I have signed my

8o

85

90

name to this specification in the presence of .

two subseribing witnesses.
ROBERT GRUNDY BROOKE.
Witnesses: :
HAROLD ACKROYD,
EDwIN JONES,

Olerks with Richard Page, Notary Public,

Manchester.




