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UNITED STATES

PaTeENT OFFICE.

ROBERT GRUNDY BROOKE, OF BLACKPOOL, ENGLAND.

INJECTOR.

SPECIFICATION forming part of Letters Patent No. 474,361, dated May 10, 1892.

Application filed November 16, 1889, Serial No. 330,682, (Model) Patented in England May 26, 1888, No, 7,742 in France
May 3, 1889, No. 197,959, and in Ttaly June 30, 1889, No, 457,

To all whom it may concern:

Be it known that I, ROBERT GRUNDY
BROOKE, a subject of the Queen of Great
Britain and Ireland, residing at Blackpool, in
the county of Lancaster, Kingdom of Great
Britain and Ireland, have invented Improve-

ments in Injectors, (patented in England May

26,1888, No.7,742; in France May 3, 1889, No.
197,959, and in Italy June 80, 1889, No. 457,)
of which the following is a specification.

My invention relates to injectors in which
it is necessary or desirable to effect regula-
tion of both steam and water.

To enable an injector to be adjusted from
time to time to work at different steam-press-
ures and different positions relative to the
feed-water supply, I construct it so that by
one movement the necessary regulation can
be effected of both steam and water passages
in the nozzles. For this purpose I employ a
spindle fixed in relation to the combining-
nozzle and placed in the interior of a mov-
able steam-nozzle, so as to serve for altering
the area of its outlet. The steam-nozzle is
movable longitudinally. The inner or for-
ward end of the spindle is so fashioned and
the spindle is fixed in such a way that as the
steam-nozzle is withdrawn from the combin-
ing-cone in order to increase the water-space
its narrowest internal diameter approaches
the conical or tapered end of the spindle, and
so the steam-exit is lessened. Moving the
steam-nozzle in the contrary direction has the
effect of enlarging the steam admission and
closing the water-space. By suitably propor-
tioning the alteration of area of the water and
steam spaces due to a given traverse of the
steam-nozzle the desired regulation is effected.
The nozzles may be those of an ordinary in-
jector or of an automatic restarting injector.
In all cases the end of the spindle may be of
any suitable shape, as circumstances may re-
quire. It may be explained that generally a
low steam-pressure requires less water and
more steam, while more water and less steam
are required as the pressure rises. In what
is known as a “single adjusting-injector,” in
which the adjustment is also accomplished
by one movement, the steam area remains the
same throughout if it is the water that is regu-
lated, or if it is the steam only that is regu-

lated, then the water area remains the same
throughout; but in no way is such single ad-
justment as efficient as the adjustment of
both steam and water.

Referring to the accompanying drawings,
Figure 1 shows in section part of an injector,
illustrating the application of my invention
thereto. Fig. 2 is a cross-section on the line
x «, but with the spindle C removed. Tig. 3
is a longitudinal section of a modified con-
struction of injector, and Fig.4 is an outside
view illustrating a modified construction.

Referring to Figs. 1 and 2, A is a part of

the body and casing of an ifjector, of which
o is part of the upper end of the combining-
nozzle, and b is the steam-nozzle arranged so
asto slide tightly in a bearing d between the
steam-chamber e and water-chamber f and
formed with a lateral inlet or inlets 0’ for
steam. The combining - nozzle may be di-
vided or be provided with outlets at some
point in its length for the purpose of render-
ing the injector an automatic self-starting in-
jector, as well understood.

C is a spindle 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 in-
jector. This portion of the nozzle I will call
¢’; but its exact position in the nozzle de-
pends upon the construction and shape of the
nozzle. The spindle C has a conical end,
which sometimes projects into the nozzle at
¢’ and sometimes does not, 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 small
and the steam area ¢’ fully open. This would
be the requisite position of the parts under
the circumstances, where the steani-pressure
was at a comparatively low point, at which
it was intended the injector should work.
The area of the steam-space ¢’ when the spin-
dle is entirely withdrawn therefrom is made
sufficiently large for the lowest pressure at
which the injector isintended 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 condi-
tion is attained by serewing back the nozzle
bsufficiently to give the inereased water-space
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required. As the nozzle b, and consequently
its contracted part ¢’,will then have been
moved toward the point of thespindle, which
does not move endwise, the conical end of C
becomes farther inserted into ¢’ and so less-
ens the steam area. In this way the requi-
site regulation may be effected from time to
time, as required. By the terms “steam?”
and “water” space I mean the area in a noz-
zle or between two nozzles by which the quan-
tity of steam, water, or other fluid entering
through or between such nozzles for combi-
nation is finally determined.

In Fig. 1 the spindle ¢ is prolonged and
taken through a stuffing-box to the outside of
the injector, where by means of a handle or
key it may be rotated. Thespindleisformed
with a serew-thread ¢*, that works in a corre-
spondingly-formed screw-thread in the nozzle
b, which is prevented from turning by a key
C, carried by the nozzle and arranged to slide
in a slot C?in the casing when the nozzle
moves longitudinally. By this construction
when the spindle is rotated the nozzle is

forced by means of the screw-thread C* to

move endwise, so as to produce the differen-
tial regnlations previously deseribed. 'The
spindle itself does not move longitudinally,
and is provided with a collar & or any other

efficient equivalent to prevent any such mo-
tion. In the interior of the steam-nozzle the

spindle has webs ¢® near its conical end,in
order to insure its being central., By making
the spindle C of such a length that its inner
or forward end terminates when the injector
is at work at a point within the steam-nozzle,
as shown, the steam after passing this end
can expard and issue as a solid jet as com-
pared with a hollow or annular one before
coming in contact with the water to be raised
and forced, so that the injector will work
much more reliably as a self-starting and auto-
matic restarting injector having double ad-
justments-—viz., for water and for steam.

To utilize the action of the steam as far as
possible for the purpose of starting and auto-
matic restarting, the outlet- passage of the
steam-nozzle can advantageously be made in
my improved injector of gradually increasing
cross sectional area from the contracted part
¢’ outward, as shown, that the jet of steam,
alihough of annular form, as it passes the
spindle can gradually expand as it issues and
fill the outlet-passage before coming in con-
tact with the water.

Figs. 3 and 4 show an arrangement similar
to Figs. 1 and 2. These figures also show an
application of my invention in combination
with one of the well-known arrangements for
making an ordinary injector lift its feed-wa-
ter. The spindle, which in its most forward
position is constructed to fit closely into the
throat ¢’ of the steam-nozzle, is provided with
a central hole o, through which a jet of steam
is admitted as soon as the seat at b? on the
steam-nozzle b leaves the valve v. By means
of this small jet a vacuum is created and the

474,361

injector caused to lift its water, as is well
known. ’

In combination with the arrangement for
moving the steam-nozzle (illustrated in Figs.
3 and 4) there is shown a method of indicat-
ing the working position of the spindle for
different pressures in injectors made accord-
ing to my invention. By making the steam-
nozzle with a quick-pitched serew it can be
arranged to move the requisite distance for
complete regulation by one turn of the spin-
dle, and the various steam-pressures suitable
for the various positions of the spindle dur-
ing this one turn are marked on the ring 7,
which may either be separate or a part of the
injector. On the drawings it is shown sepa-
rate. This ring r is divided to form a “ press-
ure-index,” showing the position of the spin-
dle for different pressures. Should the in-
jector have to lift its feed-water a consider-
able height it would atany given steam-press-
ure require a greater water-space than if the
water-supply ran to it. The point of regula-

tion as given on the pressure-index would

not therefore be correct under all circum-
stances. I therefore provide in some casesa
second or “position” index 7/, stating different
“lifts” and “heads” of feed-water, and I set
the point marked “zero” on the pressure-index
to the point or figure on the position-index
corresponding to the lift or head of water the
injector has when fixed to work with. Sup-
pose the injector had to lift-its water ten feet
and the steam-pressure was one huandred
pounds, the ring » would be set considerably
to the left in order to bring its position in
line with the mark on the position-index cor-
responding to ten-feet-lift, and the spindle-
pointer would accordingly have to be carried
so much farther to the left to bring it up to
the “one-hundred-pounds” mark on theringr.

Consequently there would be greater water-

space than would have been the case had
there been no lift. The position of the spin-
dle is determined by the pointer 7° being
brought opposite to the figure on the press-
ure-index representing the boiler-pressure, or
as near that point as may at the moment be
desirable. :
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My above-described improvements can be -

equally well applied to water lifters, eleva-
tors, &e., worked by steam or other condens-
ing fluid, and also to air ejectors and injectors,
liquid-fuel sprayers and injectors, or any jet
apparatus where double adjustment is desir-
able.

What I claim is—

1. Inaninjector, the combination of a fixed
combining - nozzle, a longitudinally-movable
steam-nozzle, and a spindle the inner end of
which terminates at a point within said mov-
able nozzle, which is so proportioned and ar-
ranged in relation to said fixed nozzle and
spindle that an internal area in said movable
nozzle and also the area between the exterior
of that nozzle and the interior or thé end of
the second nozzle will be simultaneously al-
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tered by longitudinal movement of said mov-
able nozzle alone, substantially as herein de-
scribed.

2. In an injector, the combination of & com-
bining - nozzle, a longitudinally - movable
steam-nozzle formed with a valve-seat, and a
spindle able to rotate but fixed in a longitudi-
nal sense and formed with a valve, said parts
being so proportioned and arranged that ro-
tation of said spindle will cause said steam-
nozzle to move longitudinally and open or
close a passage for steam between said valve
and valve-seat, substantially as described.

3. In an injector, the combination of a com-
bining-nozzle divided or provided with ount-
lets at some parts of its length in such a
manner as torender the injector self-starting
with steam fully on,a longitudinally-movable
steam-nozzle, and a spindle able to rotate but
fixed in a longitudinal sense, as herein de-
scribed, for the purpose specified.

4. In an injector, the combination of a fixed
combining-nozzle, a longitudinally-movable
steam-nozzle closed at its outer end and
formed with a lateral inlet for steam, and a
central spindle able to rotate but fixed in a
longitudinal direction and capable of causing
longitudinal movement of said steam-nozzle,
substantially as herein deseribed, for the pur-
pose specified.

5. In an injector,the combination of a fixed
combining-nozzle, a longitudinally-movable
steam-nozzle, and a spindle able to rotate but
fixed in a longitudinal direction and ecapable
of moving said steam-nozzle endwise, said
spindle being made hollow from its free or
forward end outward for part of its length
and formed with an inlet for passage of steam
to its hollow portion, substantially as herein
described, for the purpose set forth.

6. In an injector, the combination of a fixed
combining-nozzle, a longitudinally -movable
steam-nozzle, and a spindle able to rotate but
not to move longitudinally with said steam-
nozzle, said spindle having its inner or for-
ward end terminating at a point within said
steam-nozzle and provided with an externally-
serew-threaded enlarged part adapted to en-
gage with a correspondingly serew-threaded
portion of said steam-nozzle and said steam-
nozzle having lateral inlets for steam located
at the forward end of the serew-threaded part
of said spindle, and a seat that bears against
the enlarged part of said spindle when the
nozzle is at its outermost position, substan-
tially as herein described for the purpose
specified.

7. In aninjector,the combination of a fixed
combining-nozzle, a steam-nozzle capable of
sliding longitudinally and having an outlet of
gradually-increasing size, and a spindle made
hollow for part of its length and formed with
a steam-inlet, said spindle being fixed in a lon-
gitudinal sense independently of said steam-
nozzle but capable of rotating and of effect-
ing endwise movement of said steam-nozzle,
said spindle and sliding nozzle beiug so rela-
tively constructed and arranged thatsaid slid-
ing nozzle by its sliding movement will cause
the opening or closing, as required, of a pas-
sage through said spindle and at the same
time will open, close, or alter the area of a
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passage between itself and the spindle, sub-

stantially as deseribed, for the purpose speci-
fied.

8. In an injector, the combination of a fixed
combining-nozzle a, a movable steam-nozzle b,
contracted at ¢’ and arranged to_ slide longi-
tudinally in the injector-casing but not to ro-
tale, and a spindle C, able to be rotated from
the exterior of said injector but not to move
longitudinally with said steam -nozzle and
having its inner or forward end terminating
at a point within said steam-nozzle,said spin-
dle being formed with a screw-threaded part
adapted to engage said movable nozzle and
move the same endwise when rotated, and
said steam-nozzle having lateral steam-inlet
holes located at the forward end of its screw-
threaded part, substantially as herein de-
seribed, for the purpose specified. -

9. In an injector, the combination of a fixed
combining-nozzle a, a movable steam-nozzled,
arranged to slide longitudinally in the in-
jector-casing but not to rotate, having an out-
let of gradually-increasing cross -sectional
area and provided with an internal screw-
thread, and a spindle C, capable of being ro-
tated from the exterior of the said injector
butfixed in alongitudinal direction independ-
ently of said steam-nozzle, having its inneror
forward end terminating at a point within
said steam-nozzle and provided with an ex-

ternal screw-thread that engages the screw--

thread in said nozzle, substantially as herein
deseribed, for the purposes specified.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

ROBERT GRUNDY BROOKE.

Witnesses:
~ EDwiIN JONES,
W. WARDLE.
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