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UNITED STATES

HARRY HOLDEN AND ROBERT GRUNDY BROOKE, OF SALFORD, COUNTY
LANCASTER, ASSIGNORS TO GEORGE TREDERICK GLASS HOOPER,

WESTMINSTER, ENGLAND.

PaTENT OFFICE.

OF
OF

INJECTOR.

SPECIFICATION forming part of Letters Patent No. 419,047, dated January 7, 1890.

Application filed Angust 81, 1887,

To all whom it may concern:

Be it known that we, HARRY ITOLDEN and
ROBERT GRUNDY BROOKE, subjects of the
Queen of Great Britain and Ireland, both re-’
siding at Salford, in the county of Lancaster,:
Kingdom of Great Britain and Ireland, have
invented Improvementsin Injectors, of which-
the following is a specification.

This invention has reference to injectorsor
apparatus of the kind described and claimed
in the specification of an application for Let-
ters Patent of the United States filed June
17, 1887, Serial No. 241,670,in which both ex-
haust or low-pressure steam and high press-

" ure or live steam are used to impart velocity

to water, the jet of water produced by the ex-
haust or low-pressure steam in an exhaust-
injector having subsequently imparted to it
an increased velocity and consequent pene-
trating power by high-pressure or live steam
in a supplementary injector, the supply of
such high-pressure or live steam being auto-
matically controlled for starting and stop-
ping the supplementary injector by pressuare
of water produced by the action of the ex-
haust or low-pressure steam. According to
this invention the exhaust or low-pressurein-
jeetor and the high-pressure or live-steam in-
jector (hereinafter respectively called “the
exhaust-injector” and “the supplementary
injector”) are combined in one apparatus,
forming a compound injector.

In the accompanying two sheets of draw-
ings, Figure 1 is a vertical section of a com-
pound injector according to this invention.
Fig. 2 is a similar view illustrating a meodi-
fied construction.

In Fig. 1,1 is a casing containing the ex-
haust and supplementary injectors.

First considering the exhaust-injector, a is
the steam-cone; ¢’, the water-nozzle and com-
bining-cone; b, the delivery-cone, and ¢ and d,
overflow-passages. The passages ¢ and dare
in communication, respectively, with the over-
flow-openings e in the cone ¢’ and the over-
flow-space f between the said cone o’ and
the cone b, and with an outlet-passage g. 1
is a valve hinged at 7#’. It normally closes

the overflow-passage ¢ by the action of its

Serial No, 248,403, (No model.)

weight, but will nevertheless move from its
seat to allow of the overflow from e escaping
to the outlet ¢.

7 is a passage for exhaust-steam. It is in
communication with the interiorof the steam-
cone a, and is controlled by a throttle orother
suitahle valve j. % is a passage for water. It
is in communication with the nozzle ¢’, and,
by way of the interior of a plug valve or
cock [ with a water-supply. The valves j
and [ are connected, as shown, so that when
the valve j is turned by its spindle m,to ad-
mit or to cut off the supply of exhaust-steam
to or from the cone ¢, the valve [ will simul-
taneously admit or eut off the supply of wa-
ter to or from the nozzle a’.

In the supplementary injector 2 is the
water-nozzle; 3, the combining-cone; 5, the de-
livery-cone, and 5° the delivery-passage. 6 is
a passage in communication with the over-
flow 4 and with the outlet g. 7 is a piston
that works in a chamber formed in a casing
12, which for convenience is made separate
from but secured to the casing 1. Instead
of a piston 7, a diaphragm may be used in
the manner hereinafter deseribed, and as de-
seribed and shown in the hereinbefore-men-
tioned former specification. 8 is a valve con-
nected to and operated by the piston 7, (or
diaphragm.) 9 is a passage in communica-
tion with the interiorof the delivery-nozzle
b, (or with a chamber that may be situated
between the said nozzle and water-nozzle 2,
or in any other convenient place,) and with
the space beneath the piston 7, (or dia-
phragm.) 10* is a passage for steam from the
passage 10 to an annular space 11 between
the water-nozzle 2 and combining-nozzle 3.
It is arranged to surround the passage 9. 14
is a pin or spindle connecting the piston 7
with the valve 8, and serving to guide these
parts vertically. 16 is a leak-hole to prevent
accumulation of pressure on top of the pis-
ton 7 (or diaphragm) in case of leakage past
the pin or spindle 14 or past the piston 7. 17
17 are overflow-chambers connected by pas-
sages17*. Theyaresituated between the over-
flow-opening 4 and the overflow outlet-pas-
sage 6. 181is a valve weighted as required
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by an adjustable spring 19. Itserves for con-
trolling the outlet from the chambers 17.
The valve 8 may or may notbe provided with
a spring, according to circumstances. In the
example shown it is provided with a spring 20.

The action of the compound injector is as

follows: When the spindle m is turned to

open the valves j and [, exhaust-steam and

water are simultaneously admitted through

the respective passages ¢ kto the steam-cone
a and water-nozzle and combining-cone o/,
and the exhaust-injector thereby started.
The pressure of water that will then be set
up in the delivery-cone b and water-nozzle 2
will be transmitted to the piston 7 (or dia-

phragm) by way of the passage 9, and willbe

sufficient to lift said piston (or diaphragm)
againstthe pressureof steam (and of the spring
20,if used) on valve 8. The valve 8 will thusbe
lifted, and high-pressure or live steam will
pass through passage 10* and space 11, and,
mingling with the water-jet passing through
the nozzle 2, will impart to it the required ad-
ditional velocity. If the exhaust-injector
be stopped by closing the valves j and [, the
pressure below the piston 7 (or diaphragm)
will cease, the valve 8 will be closed against
its seat, and the high-pressure or live steam
automatically cut off from the supplement-
ary injector, '

The overflow from the exhaust and. sup-
plementary injectors that takes place before
these injectors are fairly at work escapes to
the outlet g through the openings and pas-
sages e f ¢ d and 17 16, respectively.

In the modified arrangement shown in Fig.
2 the exhaust-steam cone ¢ is fitted with a
spindle a? and the exhaust-delivery cone b,
overflow-space f, passage d,and supplement-
ary water-nozzle 2 (shown in Fig. 1) are dis-
pensed with, the exhaust eombining-nozzle
a’ entering the combining-nozzle 3 of the sup-
plementary injector and constituting the wa-
ter-nozzle thereof, through which the water
passes direct from the one to the other; also,
inlieu of a piston, a diaphragm 7 is employed,
which carries aring 12, of metal or other suit-
able material, that surrounds a guide-pin 13,
fixed to the diaphragm and entering a recess
in the pin or spindle 14, (that serves as a pis-
ton,) attached to the valve 8. The ring 12
servestolimitthe movementof the diaphragm
7, and also as a valve to prevent steam pass-
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ing the piston 14 by seating itself against a
faced surface 15, the arrangementbeing simi-
lar to that described in the hereinbefore-
mentioned former specification.
ure of water set up in the delivery-cone 5 and
passage 5* of the supplementary injector by
the exhaust-injector is transmitted through
the passage 9 to the under side of the dia-
phragm 7 for actuating the same. In other
respects the construction and action of this
modified arrangement of compound injector
are similar to those hereinbefore described
with reference to and shown in Fig. 1, and is
similarly lettered. It will be obvious thatin-
stead of the exhaust and supplementary in-
jectors having a common overflow-outlet ¢
they may each have a separate outlet; also,
that the piston 7 (or diaphragm) may be actu-
ated by fluid-pressure set up by the exhaust-
injector in a chamber or space other than
those hereinbefore referred to.

What we claim is—

In a compound injector, the combination
of a casing 1, an exhaust-injector having a
steam-cone a, a water-nozzle and combining-

The press-

55

6o

65

70

cone o', a delivery-cone b, overflow-passages -
H b gl

¢ d and openingse f, outlet g, hinged valve
h, passages ¢ and k and combined valves j
and ! for controlling said passages, a supple-
mentary injector having a nozzle 2, combin-
ing-cone 3, overflow-opening 4, overflow cham-

ber or chambers 17, valve 18 and passage 6,.

delivery-cone 5 and delivery-passage 5%, a
chamber or space in the compound injector,
wherein fluid-pressure is set up when the ex-
haust-injector is at work, a passage 9 in com-
munication with said chamber or space and
with one side of a piston 7, (or diaphragm,) a
casing 1%, a valve 8, with or without spring
20, passages 10 10* and space 11 for high-

‘pressure or live steam, and a leak-hole 16,

all substantially as herein described, for the
purposes specified.

In testimony whereof we have signed our
names to this specification in the presence of
two subseribing witnesses.

HARRY HOLDEN.
ROBERT GRUNDY BROOKE.

‘Witnesses:

JAs. Epwp. BOND,

ARTHUR S. BRADBURY, _
Both of 19 Dickinson Street, Manchester.
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