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This invention relates to improvements in gas 
ejector apparatus. 
An important object of the invention is to pro 

vide improved ejector apparatus having provision 
for conducting combustion, for employment of 
hot gaseous products of the combustion as motive 
fluid for the ejector and also for employment of 
the combustion products to operate a compressor 
for Supplying gas to support the combustion. 
Other objects of the invention will appear 

from the following description and the accom 
panying drawing: 
In the drawing, 
Fig.1 is a vertical longitudinal sectional view 

of an ejector apparatus embodying the invention; 
and W 

Fig. 2 is a view similar to Fig. 1 showing a 
modified form of the apparatus. 
The ejector apparatus shown in Fig. 1 includes 

a tubular member which forms a relatively 
Small combustion chamber. At one end thereof, 
this chamber bears a jet nozzle 2 defining a re 
stricted discharge port for the chamber. A burn 
er 3 for fluid fuel is mounted within the chamber 
and is Supplied with fuel through a pipe 4. The 
burner is directed axially of the combustion 
chamber and toward the discharge nozzle 2. Any 
suitable means may be employed for igniting the 
fuel at the burner, a Spark plug 5 being indicated 
for that purpose in the present instance. 
A casing 6 forming a gas chest surrounds the 

jet nozzle 2 and has an inlet nozzle at its under 
side. A pipe 8 is connected to the chest nozzle 7 
for flow of air or other gas to the chest. An 
entrainment nozzle or "diffuser' 9 is mounted 
in axial alignment with the jet nozzle to receive 
the jet discharged from the latter. In the present 

2 
turbine type, through coupled shafts 2. The 
compressor f2a has an air inlet 3 at one end 
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thereof and an air outlet 4a at its opposite end. 
Said outlet is in delivery connection, through an 
elbow union f, to one end of a tubular com 
bustion chamber 18 having a fluid fuel burner 
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instance, the entrainment nozzle is of the Wen 
turi type, being flared from a medial point out 
wardly to its opposite ends. Its form may be 
varied, however. The receiving end of the diffus 
er projects into the chest 6 through an aperture 
in the latter and has a flange fo Secured in 
sealed connection with the chest, around said 
aperture. Similarly, the jet nozzle 2 and the 
adjacent end portion of the combustion chamber 

project into the chest through an opposite 
aperture in the chest, and the chamber has a 
flange Secured in Sealed connection with the 
chest around Said aperture. 
Air under pressure, together with gaseous prod 

ucts of combustion, is Supplied to the combustion 
chamber by means of a compressor f2a. In the 
present instance, the compressor is of a turbine 
type and it is driven by a motor 20 of a gas 

40 

50 

55 

9 mounted therein and directed toward the op 
posite end of the chamber. Said opposite end 
Of the chamber is in delivery connection with 
the inlet of the power turbine 20, and the outlet 
of the power turbine is in delivery connection 
With the combustion chamber through a pipe 
f5 and an elbow connection 6. Thereby, an 
air delivery path is established from the com 
preSSOr to the combustion chamber . The burn 
er 9 within the combustion chamber 8 leading 
from the compressor is supplied with fluid fuel 
through a pipe 9a. A spark plug 5a is indicat 
ed for igniting the fuel at the burner. 
Combustion at the burner 9 energizes the 

air within the chamber 18, and the hot air and 
products of combustion pass to the turbine 2) 
and Operate it to drive the compressor 2a and 
then pass to the combustion chamber of the 
ejector. The air SO Supplied supports combustion 
Within the chamber and the compressor is 
operated to deliver air in amount in excess of 
that required for combustion so that the excess 
air, together with the gaseous products of com 
bustion will Serve as the motive fluid of the 
ejector. The propulsive force of the air will be 
greatly increased by the combustion heat so 
that a powerful jet of the motive fluid will be 
discharged through the nozzle 2 and the diffuser 
9. The jet will entrain air or other gaseous 
media. Within the chest and the pipe 8 and dis 
charge it through the diffuser. The pipe 8 may 
lead from a confined Zone and the ejector may 
be employed for evacuation of gaseous media 
or for other purposes. 

Fig. 2 shows a modification of the means for 
supplying motive fluid to the ejector. A cham 
ber 22 is substituted for the combustion chamber 

of Fig. 1 and bears the nozzle 2. Within its 
Outer end, the chamber 22 has a gas power tur 
bine 23. An air compressor f2 has its outlet in 
delivery connection, through an elbow union 24, 
with one end of a tubular combustion chamber 
25. A burner 26 is mounted within the chamber 
25 adjacent said end and directed toward the 
opposite end of the chamber, and the chamber 
is in delivery connection at said opposite end 
thereof with the inlet of the turbine 23. 

In the operation of the apparatus shown in 
Fig. 2, combustion within the chamber 25 of 
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fluid fuel supplied through a pipe 26a to the 
burner 26 energizes the air; and the hot air and 
products of combustion operate the turbine 23 
which, in turn, drives the compressor 2 through 
coupled shafts 21. After passing through the 
turbine 23 the hot air and combustion products 
are discharged from the chamber 22, through the 
nozzle 2 and form the motive fluid jet. 
In both of the disclosed forms of the invention 

both the supply and the energization of the mo 
tive fluid are accomplished in a simple manner 
solely by combustion of fuel within the appa 
ratus itself; no extraneous equipment is needed 
for generating and supplying the motive fluid. 
Thereby, substantial economy in equipment, 
operation and servicing is obtained. 
While two satisfactory embodiments of the 

invention are disclosed, the apparatus is sus 
ceptible of further modification of details. It 
will be understood therefore, that the disclosure 
is merely illustrative and in nowise limiting and 
that the invention comprehends such modifica 
tions as will fall within the scope of the appended 
claims. 

Having thus fully described my invention, 
what I claim as new and desire to secure by 
Letters Patent is: 

1. Ejector apparatus comprising a diffuser, a 
constantly open jet nozzle disposed adjacent one 
end of said diffuser to discharge a jet of motive 
fluid into the diffuser, conduit means constructed 
and arranged to conduct to Said end of the 
diffuser fluid to be entrained and exclude entry 
of other fiuid, a combustion chamber from which 
said jet nozzle opens directly, a burner for fluid 
fuel within said chamber, a conduit for Supply 
ing combustion-Supporting gas to Said chamber, 
a compressor connected to Said Conduit to force 
said gas therethrough, a burner for fluid fuel 
disposed for combustion within Said Conduit at 
a point between said compressor and said cham 
ber, a turbine connected to said conduit at a 
point between the second-mentioned burner and 
said chamber and adapted to be driven by gas 
flow through the conduit, and an operative con 
nection between said turbine and said compressor 
for driving the latter to supply the combustion 
chamber with said gas for continuous combustion 
and continuous discharge of the hot gaseous con 
tents of the chamber through said jet nozzle as 
the motive fluid. 

2. Ejector apparatus comprising a diffuser, a 
constantly open jet nozzle disposed adjacent 
one end of the diffuser to discharge a jet of 
motive fluid into the diffuser and entrain an-e SS 
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4. 
other fluid, a combustion chamber from which 
Said jet nozzle opens directly, a burner for fluid 
fuel within said chamber, a conduit for Supply 
ing combustion-supporting gas to said chamber, 
a compressor connected to said conduit to force 
said gas therethrough, a burner for fluid fuel 
disposed for combustion within said conduit at a 
point between said compressor and said chamber, 
a turbine connected to said conduit at a point 
between the second-mentioned burner and Said 
chamber and adapted to be driven by gas flow 
through the conduit, and an operative connec 
tion between said turbine and Said compressor 
for driving the latter to supply the combustion 
chamber with said gas for continuous combustion 
and continuous discharge of the hot gaseous 
contents of the chamber through said jet nozzle 
as the motive fluid. 

3. Ejector apparatus comprising a diffuser, a 
constantly open ejector nozzle disposed adjacent 
One end of Said diffuser to discharge a jet of 
motive fluid into the diffuser and entrain another 
fluid, a conduit in gas delivery connection with 
Said nozzle, a compressor connected to Said Con 
duit to deliver combustion-supporting gas thereto 
and force gas through the conduit, a burner for 
fluid fuel disposed for combustion within Said 
conduit at a point between said compressor and 
the jet nozzle, a turbine connected to Said con 
duit at a point between said combustion point 
and the jet nozzle and adapted to be driven by 
gas flow through the conduit, and an operative 
connection between Said turbine and Said Com 
pressor for driving the latter to supply the con 
duit with combustion-Supporting gas at Said 
combustion point and CauSe a Continuous delivery 
of hot gas through the conduit to the jet nozzle 
and continuous discharge of the hot gas there 
from as the motive fluid. 

GEORGE A. WORN. 
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