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5 Claims. (Cl. 230-108) 

This invention relates to an improved compressor for 
compressing air, gas and other gaseous ?uids and is par 
ticularly, but not exclusively, applicable for compressing 
air for driving rock drills, jack hammers and like pneu 
matic tools or machines. For convenience only, refer 
ence will hereinafter be made to air only as the ?uid to 
be compressed and must be considered to include gas or 
other gaseous ?uids. 
An object of the present invention is to provide an air 

or like gaseous ?uid compressor wherein pistons and like 
reciprocating parts, which are subject to excessive wear 
and which require continual maintenance, are eliminated 
while a greater e?iciency is obtained. 

According to the present invention the air compressor 
consists of a driven liquid pump, a pressure tank and a 
liquid jet injector with which an air inlet is associated 
all being connected together in that order to form a 
closed circuit through which a liquid is circulated, said 
liquid, during its passage through the jet injector, taking 
up air which with the liquid is forced into the tank by 
the pump and in which tank the liquid and air separate, 
the liquid collecting in the bottom of the tank under the 
air which is compressed in the top part of the tank while 
said liquid is forced by the pressure of the air into an 
end pipe leading to the liquid jet injector. 
The liquid in the tank is forced through a nozzle to 

produce a jet which is directed into a Venturi tube by 
the pressure under which the liquid is contained in the 
pressure tank. The liquid jet evacuates the air from the 
space between the Venturi tube and the nozzle and such 
evacuated air is drawn into the Venturi tube by the jet 
and is pumped with the liquid into the pressure tank in 
which the air separates from the liquid. 
Any suitable pump of the positive type, capable of 

pumping the air and liquid separately may be employed 
but should preferably be of the rotary kind capable of 
building up pressure to force the liquid through the 
nozzle of the jet injector. By way of example such pump 
may consist of a gear pump, multi-stage centrifugal pump, 
turbine pump or the like. 
The nozzle is preferably of a kind having an axial 

aperture which is ?ared at the rear end whereas the Ven 
turi tube provides a restriction in its front part and a con 
stant bore intermediate part extending between said 
restriction and a rearwardly diverging conically shaped 
passage. The air inlet or suction pipe communicates with 
the space between the nozzle and Venturi tube so that 
the liquid jet may evacuate the air from such space. 
The rear end of the Venturi tube of the jet arrange 

ment is connected to the suction connection of the pump 
while the delivery connection of said pump is connected 
to the pressure tank by means of a pipe at a position 
above the liquid level. The liquid is drawn from the 
tank at the bottom of the latter while the compressed 
air is drawn off at the top end of the tank at which posi 
tion the usual gauges and safety valve are also mounted. 
Any suitable liquid with no, or very little frothing 

qualities, e. g. water, may be employed in the apparatus, 
while a plurality of jets, arranged in parallel with one 
another, may be used instead of a single jet. If desired 
two or more pumps may be employed. The pump or 
pumps is or are driven by any suitable motor or engine. 

In order that the present invention may be more clearly 
understood reference is now made to the accompany 
ing drawings in which like reference numerals refer to 
like parts throughout the several views. Further fea 
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tures of the invention will be apparent from the follow 
ing description. 

In the drawings: 
Figure l is a sectional elevation of an air compressor 

according to the present invention particularly suitable 
as a small capacity portable or mobile compressor; 

Figure 2 is a diagrammatic representation of a com 
pressor according to the present invention, incorporat 
ing a plurality of jet injectors and suitable for a large 
capacity plant; 

Figure 3 and Figure 3 continued are longitudinal cross 
sections of the nozzle and venturi tubes for use on the 
apparatus shown in Figure 1; 

Figures 4, 5, 6 and 7 are outlines of four modi?ed 
forms of venturi tubes for use on compressors accord 
ing to the present invention; and 

Figure 8 is a cross-section of a simple form of con 
struction of a venturi tube. 

Referring to Figure 1 of the drawings the pressure 
tank is denoted by reference numeral 1 and the pump 
by numeral 2. The delivery end 5 of the pump 2 is pro 
vided with a tube 3 which extends into the tank 1 and 
terminates at a position above the liquid level 4 in the 
tank 1. The intake end 6 of the pump 2 is connected 
to a tube 7 mounted on the outside of the tank 1 and 
has connected thereto end pipe 8 extending into the 
tank 1 to terminate at a position close to the tank bottom 
and well below the liquid level 4. 
The tube 7 is provided with a branch tube connecting 

unit 9 intermediately of its ends whereby the air intake 
tube 10 is connected to said tube 7. The tube 7 forms 
the housing or mounting for the discharge nozzle 11 and 
venturi tube 14 as is clearly shown in Figures 3 and 3 
continued. 
The discharge nozzle 11 presenting preferably a slightly 

?ared discharge end 12, is adjustably ?xed in the front 
part or wall 13 provided in the connecting unit 9, while 
the venturi tube 14 having a restricted throat is secured 
concentrically with the nozzle 11 in the rear end of said 
unit 9 in spaced linear coacting relationship to the nozzle 
11. The adjustment of the nozzle 11 is in respect of 
its spacing from the front end of the venturi tube 14 
and for this purpose is preferably screw-threaded and 
engageable in a correspondingly screw-threaded hole in 
the part 13 of the unit 9. 
The pump 2, which may consist of a gear pump, tur 

bine pump or any other suitable, but preferably rotary 
pump capable of building up a pressure, is driven by 
electric motor 15 while a pressure trip switch 16 is pro 
vided for stopping the motor when a desired maximum 
pressure has been developed in the tank 1. A ?lter 17, 
pressure gauge 18, controlled air outlet 19 and safety 
valve 20 are all mounted on the tank 1 as is common 
practice on air compressors. 

In operation the air pressure on the liquid in the tank 
1 forces the liquid through the nozzle 11 to create the 
jet for drawing in air into the venturi tube 14 while the 
liquid and air, discharging from said tube 14, are forced 
by the pump 2 into the tank 1 where air separates from 
the liquid, the latter remaining in the bottom of the 
tank where it is available for recirculation. For better 
separation of the air from the liquid the pipe 3 dis 
charges into a cup-like element or ba?ie 21, rigidly 
mounted in spaced relationship across the discharge end 
of said tube 3. 
The space around the nozzle 11 and the front end of 

the venturi tube 14 communicates direct with the atmos 
phere through tube 10. The lower end of said tube 10 
is preferably contained in a cup shaped container 23 
which receives liquid leaking past the pump bearing 
glands in order to be drawn back into the circuit. Said 
container 23 is connected to the pump 2 by a tube 24 for 
leading the leakage liquid to the container 23. A uni 
directional valve 25 is provided on the tube 10 to prevent 
excessive ?uid discharge when the apparatus is stopped 
and a back pressure becomes ‘effective through the pump 2. 
The adjustment of the nozzle 11 during operation of 

the apparatus is conveniently effected by a rotatable and 
axially slidable member 26 which extends outwardly of 
the tube 7 through a gland or the like. The inner end 
of said member 26 may be brought in engagement with 
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notches or slits 27 in the nozzle whereby thelatter may be 
screwed towards or away from the venturi tube for setting 
it in a position for maximum e?iciency of operation. 

In, Figure ,1 the tank 1 is horizontally disposed but this 
location is for convenience only and may, if desired, be 
mounted vertically. ~ - 

Referring to Figure 2 an v, arrangement for a large 
capacity compressor is diagrammatically illustrated. In 
this arrangement the tank 1 is vertically disposed and 
is providedlwith a cooler 28 through, which the liquid 
is circulate'dby-pump 29., The tankvl may be provided 
internally with, ba?le plates 30 to facilitate the separation 
of the air and liquid and also ‘to prevent air turbulances 
from carrying liquid to the air discharge in the top of 
the tank. 

10 

In the event of ‘one nozzle beinginsu?icient to supply , 
a required volumeof .air a plurality of nozzles, each 
having a venturi tube, may be'provided and associated 
with two manifolds 31.and 32. Each nozzle 11 and its 
co-acting venturi tube 14 is housed within a housing tube 
7a provided with an air inlet 33. Said tubes‘ 7a are 
preferably mounted vertically with the nozzles 11 in their . 
upper regions while the upper manifold 31 is connected 
by tube 8a to the lower region of the tank 1. The lower 
manifold is connected to pump 2 by tube 34 and the 
tube connection 34 between the lower manifold 32 and 
pump 2 may be in the form of a venturi tube for more 
e?icient operation of the apparatus. 
For large compressors, where it is not practicable to 

stop the motor or engine when the desired maximum 
pressure is obtained, an automatic cutout or by pass 
valve arrangement is provided comprising a tube 35, 
having a unidirectional valve‘ 36, connecting the tank 1 
with the lower manifold 32 so that when the maximum 
pressure is reached, the valve 36 opens and the pressure 
on both sides of the pump is thus equalized and as a 
result of which the pump 2 may operate under “no-load” 
conditions. The back pressure in the venturi tubes 14 
stops the action of the nozzles while unidirectional valves 
25, provided on the air intakes 33, prevent the escape 
of air through the air inlets. The valve 36 may be loaded 
by spring 39 or other means, preferably adjustable, and 
may be of any known construction. The tube 35 and 
valve 36 must be suf?ciently large to provide for su?icient 
air to pass'in order to stop the ?ow of the ?uid through 
the nozzles. 
The air may be introduced into the air intakes under 

increased pressure and for this purpose a supercharger 
(not shown) of known construction may be provided. 

In Figure 2 the plurality of nozzle housing tubes 7a 
are arranged parallel and adjacent one another in a 
plane, but any other parallel arrangement of such tubes, 
such as for instance in a circle, may be employed if de 
sired. Such tubes may bearranged vertically or hori 
zontally. 

Various kinds of venturi tubes may be employedwhich 
vary as regards their lengths and shapes according to 
varying operating conditions. The arrangement shown 
in Figures 3 and 3 continued have provided satisfactory 
results on small compressors. In this arrangement the 
section A of the venturi tube 14 has a straight central 
part. The next section B provides a straight and con 
stant bore passage of the maximum venturi rear end di 
ameter, and the third section C provides a restricted 
throat of a reduced diameter and having a conical re 
duction part c in its front end, while thetail section D 
is of outwardly diverging or ?ared shape having a mini 
mum aperture equal to the diameter of the passage in 
the adjacent section. 

Figures 4, 5, 6 and 7 illustrate other arrangements 
which have proved satisfactory. 

However, good results have been obtained with a 
venturi tube provided at its front end with a straight 
parallel section and diverging rearwardly either along 
gradual curves or in stepped formation. In Figure 8 a 
cheap construction of stepped formation is shown con 
structed from a plurality of reduction sockets 37 and 
short pipe lengths 38. The largest pipe length 38 ex 
tends into a pressure box 40 from whence the ?uid is 
pumped by pump 2 to the tank 1. 
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Where limited space prevents the use of a venturi 

tube having a straight axis, the tube may be compacted 
by constructing it in the form of one or more helical 
convolutions. 

Compressors constructed according to the present in 
vention may be driven by engines or electric motors and, 
as they are no load starting units, no special starting pro 
visions need be made. 
What I claim is: 
1. An air compressor comprising a ?uid pump, a single 

pressure tank for holding liquid and air under pressure, 
a tube connecting the output end of the ?uid pump to 
the pressure tank; an intake pipe connected to the in 
take end of said pump and which pipe is provided with 
an end pipe extending into the tank and terminating below 
the level of the liquid in said tank, a ?ared discharge 
nozzle concentrically secured within the intake pipe, said 
discharge nozzle comprising a liquid jet forming nozzle, 
and a venturi tube arranged in line with said nozzle hav 
ing a coacting restricting throat, an air inlet communi 
cating with the intake pipe at a position between the 
nozzle and the venturi tube, said liquid jet entrains air 
from said air inlet when the liquid is forced by air 
pressure from the pressure tank through the nozzle, such 
air entrained liquid being directed into the intake end 
of said pump which in turn forces such air entrained 
liquid into the pressure tank against the pressure exist 
ing in such tank and in which tank the liquid separates 
from and collects under the air while the liquid is forced 
by the pressure of the air into the end pipe. 

air compressor comprising a ?uid pump, a 
pressure tank for holding liquid and air under pressure, 
a delivery tube connected by one end to the output end 
of the ?uid pump and having the opposite end in ?uid 
communication with the pressure tank at a position above 
the level of the liquid in said pressure tank, an intake 
pipe connected by one end to the intake end of said pump 
and provided at the opposite end with an end pipe dipping 
below the level of the liquid in said tank, a ?ared dis 
charge nozzle concentrically secured within the intake 
pipe, said discharge nozzle comprising a liquid jet forming 
nozzle and a venturi tube arranged in line with said 
nozzle having a coacting restricted throat followed in 
spaced relationship by a coacting restricted throat section, 
said venturi tube and said restricted throat section being 
in axial alignment with one another, and an air inlet pipe 
having a unidirectional valve therein which pipe commu 
nicates with the intake pipe at a position between the jet 
forming nozzle and the venturi tube, said discharge nozzle 
having a ?ared opening facing the direction 'of the end 
pipe, said liquid jet ejected from said discharge nozzle by 
the air pressure in the tank entrains air from said inlet 
pipe and such air entrained liquid is directed into the 
intake end of said pump which in turn forces such air 
entrained liquid into the pressure tank against the pressure 
existing in the tank where the liquid separates and collects 
under the air while the liquid is forced by the pressure of 
the air into the end pipe. 

3. An air compressor as claimed in claim 2 wherein 
the said ?ared discharge nozzle is axially adjustable to 
control the position of said nozzle with respect to the said 
air inlet pipe and said venturi tube. 

4. An air compressor as claimed in claim 2 wherein 
the intake pipe comprises a plurality of spaced housing 
tubes, an upper manifold and a lower manifold to which 
the said housing tubes are connected, each housing tube 
being provided with a ?ared discharge nozzle and a ven 
turi tube, and an air inlet having a unidirectional valve. 

5. An air compressor as claimed in claim 4 wherein 
a tube connects the lower manifold to the upper region 
of the pressure tank and an automatic cut-out valve in 
said tube which is operative to open at a predetermined 
air pressure in the pressure tank. 
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