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UNITED STATES PATENT OFFICE. 
ROBERT GRUNDY BROOKE, oF MACCLESFIELD, ENGLAND. 

INJECTOR. 

967,717. Specification of Letters Patent. Patented Aug. 16, 1910. 
Application filed July 22, 1907. Serial No. 385,032. 

To all whom it may concern: 
Be it known that I, RoBERT GRUNDY 

BROOKE, a subject of the King of Great 
Britain and Ireland, residing at Maccles 
field, in the county of Chester, England, 
have invented Improvements in Injectors, 
of which the following is a specification. 
This invention relates to steam injectors 

of the type wherein a gap or supplementary 
overflow between two portions of the com 
bining nozzle is automatically closed on the 
starting of the injector by a closing device 
that is free to slide on the lower or i. 
portion of the combining nozzle and the 
main overflow outlet is provided with a sep 
arate main overflow valve. 
In the accompanying illustrative draw 

ings, Figure 1 shows in longitudinal central 
section, an injector embodying the present 
invention. Fig. 2 is a detached view of a 
portion of the injector showing a slight 
modification in the construction of the over 
flow chamber. Fig. 3 is a similar view to 
Fig. 2 showing a further modification, and 
Fig. 4 is a cross section on the line AA of 
Fig. 3. Fig. 5 shows the invention applied 
to a slightly modified construction of in 
jector. - . . . . . . . 

a is the Water inlet branch, b the steam 
nozzle, 6 and d the two parts of a divided 

p the delivery nozzle 
of the injector. - - - - 

i is a tube, mounted to fit closely and slide 
endwise upon the part d of the combining 
COrle, 

In the examples shown, the injectors are 
arranged to work horizontally but they may 
of course be arranged to work vertically. 
Arranged between the lower or forward 

part d of the combining nozzle and the de 
livery nozzle e and within the injector cas 
ing is an overflow chamber f, the upper or 
rear wall g of which has extending there 
through holes or passages h, which may be 
arranged parallel to the line of flow of the 
jet of water and steam flowing through the 
injector, as shown in Figs. 1, 2 and 3, or be 
slightly inclined to the axis of such jet, as 
shown in Fig. 5, the total cross sectional 
area of the holes or passages h, being less 

chamber f. The upper or rear surface of 
the wall 9 of the said chamber may, as 
shown, be in the form of a flat seating, or 
it may be otherwise shaped, and on or 
against which the tubei can rest when the 

the adjacent flanged end of the tube. 

injector is not operating. The said tube is 
free to slide on while closely fitting the por 
tion d of the combining nozzle and is pro 
vided at its opposite ends with flanges l; 
and l. The flange closes the openings h 
in the overflow chamber f when the tube is in its lowered position, or in the position 
farthest away from the supplementary gap 
or overflow m, and the other flange i, is 
forced into close contact with a single seat ing a to close the gap or Supplementary 
overflow in when the injector is started and 
the tubei raised or moved by the action of 
the overflow water passing through the said 
passages h. and impinging against its adja 
cent flanged end . The seating in may be 
formed either on the end of the parta of the 
combining nozzle, as shown in Fig. 1, or, When a special partition is employed for the 
tube to abut against, as shown at n' in Fig. 
5, the seating may be formed on such parti 
tion. The part d of the combining nozzle 
upon which the tube i slides is quite plain, 
that is to Say, is without any shoulder or 
collar against which the said tribe could abut when moving into its closed position. 
The action is as follows:- On starting the injector, the steam passing from the nozzle 

b through the part d of the combining nozzle and escaping through the supplementary 
Overflow m, first forces the sliding tubei 
away from the said sppleriently overflow. 
On the formation of a combined jet of 
steam, and water in the combining nozzle 
c, d, the overflow from the overflow chamber 
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fis directed through the openings J. against 
the adjacent flanged endl of the said tube i 
and operates the latter to close the supple 
mentary overflow m. The vacuum caused 
by the jet, when the latter is established, 
holds the said tube in the last mentioned 
position against the seating in, and in the 
case of a vertical injector, overcomes the 
force of gravity which tends to cause the 
tube to leave the seating. 
If desired, the overflow chamber f may 

have one or more additional openings o (see 
Figs. 2 and 5) extending in a direction or 
directions other than that of the opening 
or openings h through which the overflow 
that actuates the tube passes, so that a por 
tion only of the overflow is directed against 
case, the said opening or openings o may be 
restricted in area to insure the passage of 
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openings h to actuate the tube. If desired, 
the tubei can be divided transversely into 
two portions f, i' (see Figs. 2 and 5) each 
of which may be free to move independently 
of the other when in certain positions. The 
part d of the combining nozzle C-d and 
the delivery nozzle e may also be made in 
separate parts and arranged in such a man 
ner in relation to each other, as shown for . 
example in Figs. 3 and 4, as to provide a 
series of slot-like apertures p together ap 
proximating to a single annular opening 
between the external diameter of the coni 
bining tube and the internal diameter of 
the overflow chamber on, but of less cross 
sectional area than the said chamber. The 
overflow chamber may be formed in one 
piece with the delivery nozzle e, as shown 
in Fig. 3, or be attached to such nozzle, as 
shown in Figs. 1, 2 and 5. 
The construction and arrangement above 

described, enables a long tube i to be em 
ployed that closely fits the part d of the 
combining nozzle so as to more effectually 
prevent air or vapor from passing between 
these parts than heretofore. 
What I claim is:- 
1. In a steam injector of the kind herein 

referred to having separate main and Sup 
plementary overflow outlets, and a main 
overflow valve, a fluid ejecting device sur 
rounding and in communication with the 
main overflow outlet between the combining 
and delivery nozzles and a device adapt 
ed to open and close the supplementaly 
overflow outlet, said outlet opening and 
closing device being arranged wholly ex 
ternal to and independent of said fluid eject 

40 
ing device but capable of being moved into 
a position to close said supplementary over 
flow outlet by the action of fluid issuing 
from said fluid ejecting device. 

2. In a steam injector of the kind herein 
referred to having separate main and Sup 
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plementary overflow outlets and a main 
overflow valve, a fluid ejecting device com 
prising a chamber Surrounding the main 
overflow outlet between the combining and 
delivery nozzles and a relatively long slid 
ing tube adapted to open and close the Sup 
plementary overflow outlet, said tube being 
arranged wholly external to said chamber 
and having one end adapted to close the 
supplementary overflow outlet and its other 
ES enlarged and arranged to be acted upon 
by jets of fluid issuing from the perforated 
rear side of said chamber for the purpose 
specified. - 

3. In a steam injector of the kind herein 
referred to having separate main and Sup 
plementary overflow outlets and a main 
overflow valve, of a sliding tubular device 
having enlarged ends one of which is adapt 
ed to close the supplementary overflow out 
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ing the main annular overflow outlet be 
tween and combining and delivery nozzles 
and having in its rear Wall an aperture that 
can be closed by the other end of said tubu 
lar device and through which fluid from 
the main overflow outlet can issue against 
the said closing device which is at all times 
outside of said chamber and is adapted to 
be moved by the issuing fluid into a position 
to close the said supplementary overflow 
outlet. 

4. In a steam injector of the kind herein 
referred to having main and supplementary 
overflow outlets and a main overflow valve, 
a supplementary outlet closing device con 
sisting of a relatively long tube flanged at 
each end and arranged to slide freely on 
the exterior only of the combining nozzle of 
the injector, and a main overflow chamber 
surrounding the main overflow outlet be 
tween the combining and delivery nozzles 
and having a fluid exit directed toward said 
closing device, said closing device being ar 
ranged external to said chamber and oppo 
site the water exit therein, as set forth. 

5. In a steam injector of the kind herein 
referred to having main and supplementary 
overflow outlets and a main overflow valve, 
the combination with separate combining 
and delivery nozzles of a main overflow : 
chamber surrounding the overflow outlet be 
tween said nozzles and carried by said noz 
zles, and a tubular device arranged to slide 
freely on the exterior only of the combining 
nozzle and close the supplementary outlet 
therefrom, said overflow chamber having a 
fluid exit on its rear side adjacent to and 
directed toward one end of said tubular de 
vice which is arranged wholly outside of 
said chamber, substantially as described for 
the purpose set forth. 

6. A steam injector of the kind herein re 
ferred to having a combining nozzle made 
in two parts with a gap or supplementary 
overflow outlet between such parts, one of 
said parts of the combining nozzle having an 
annular flanged portion concentric with the 
other part of the combining nozzle and 
adapted to form an annular seat, an over 
flow chamber arranged between and carried 
by the second portion of the said combining 
nozzle and the delivery nozzle independently 
of the injector casing and having fluid exit 
outlets in its rear wall, and a tube arranged 
to slide on the second portion of the combin 
ing nozzle and having its ends adapted to 
bear respectively against the perforated rear 
wall of the overflow chamber and the seat 
ing surrounding the supplementary over 
flow outlet and formed on one part of the 
combining nozzle. 

7. A steam injector having a combining 
nozzle made in two parts with a gap or 
supplementary overflow outlet between such 
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70 

90 

() () 

l 05 

10 

20 

25 

130 



10 

20 

30 

967,717 

tween the second portion of the said com 
bining nozzle and the delivery nozzle and 
having one or more fluid exit outlets in its 
rear wall, and a supplementary outlet clos 
ing device comprising two tubes arranged 
end to end and mounted to slide on the 
second portion of the combining nozzle and 
having the ends that are remote from each 
other adapted to bear respectively against 
the perforated rear Wall of the overflow 
chamber and a seating surrounding the Sup 
plementary overflow outlet. 

8. A steam injector having a combining 
nozzle made in two parts with an annular 
supplementary overflow outlet between such 
parts, a main overflow chamber arranged 
between the second part of the combining 
nozzle and the delivery nozzle and formed 
with two sets of overflow openings, one set 
extending through the rear wall of the said 
chamber, and a tube mounted to slide on 
the second part of the combining nozzle and 
flanged at each end, one of the flanged ends 
being adapted to seat itself against the per 
forated rear wall of the overflow chamber 
and the other against a seating around the 
supplementary overflow outlet. 

9. A steam injector having a combining 
nozzle made in two parts with an annular 
supplementary overflow outlet between such 
parts, one of said parts being screwed into 
the body of the injector and the other being 
enlarged at its forward end and screwed 

3. 

to the rear end of the delivery nozzle and 
adapted to form therewith a main overflow 
chamber having fluid exit apertures through 
its rear wall, and a tube flanged at each end 
and mounted to slide on the second part of 
said combining nozzle, between the perfo 
rated wall of the overflow chamber and the 
Supplementary overflow outlet. 

10. A steam injector having a combining 
nozzle made in two parts one of which is 
carried by the injector body and has a for 
wardly extending circular rim arranged co 
axial with the other part of the combining 
nozzle and forming therewith an annular 
supplementary overflow outlet, a main over 
flow chamber arranged between and carried 
by the second part of the combining nozzle 
and the delivery nozzle independently of 
the injector casing and having fluid exit 
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apertures through its rear wall and a tu 
bular opening and closing device flanged at 
its ends and mounted to slide upon the sec 
ond part of said combining nozzle between 
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the forwardly extending circular rim and 
the perforated rear wall of the main over 
flow chamber. 

Signed at Manchester, England this tenth 
day of July 1907. 

ROBERT GRUNDY BROOKE. 
Witnesses: 

ERNALD SIMPSON MoSELEY, 
MALCOLM. SMETHURST. 
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