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To all whom it may concern. . 
Be it known that I, GEORGE A. CHRISTEN 

SEN, a citizen of the United States, residing 
at San Simeon, in the county of San Luis 
Obispo and State of California, have in 
yented new and useful Improvements in 
Fluid Compressors, of which the following is a specification. 
Myinvention relates to a fluid compres 

sor, the principal object of my invention 
being to provide a relatively simple, practi 
cal and efficient compressor wherein the fluid 
compressing action is effected as a result of 
the generation of steam within a container 
and as a result of the hydrostatic pressure 
of the water from which the steam is gen 
erated. : 

Further objects of my invention are to pro vide a fluid compressor that is of relatively 
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apparatus; 
Figure 3 is a horizontal Section taken on 

the line 3-3 of Figure 1; 
45 

my 

simple structure, requiring no periodic me 
chanical manipulation of valves, and that is 
capable of being easily and cheaply pro 
duced, adaptable for a wide variety of uses 
and, further, to produce a compressor where 
in the same body of water is continuously 
used in compressing the air or other fluid. 
With the foregoing objects in view, my 

invention consists in the features of con 
struction and combination and arrangement 
of parts hereinafter more fully described 
and claimed, reference being had to the ac 
companying drawings, wherein : 

Figure 1 is a vertical section taken 
through the center of a fluid compressor of 

improved construction, showing the 
body of water in the heating chamber there 
of; 

Figure 2 is a vertical section similar to: 
Figure 1, showing the body of water ele 
vated by steam pressure so that it partially 
fills the fluid compressing chamber of the 

Figure 4 is a vertical section taken 
through the lower portion of a modified 
form of the compressor. 

50 
In the construction of the form of com 

pressor herein shown, 10 designates a hous 
ing, preferably cylindrical in form, and 
closed at its ends by heads 11 and 12. Ar 
ranged within the housing, and preferably 
at a point midway between the heads 11 and 
12, is a pair of horizontally disposed parti 
tions 13 that divide the space within the 
housing into a steam generating chamber 

ly thereinto under steam pressure. 

by 

Application filed January 21, 1922. Serial No. 530,894. 

14, a compression chamber 15 and a rela 
tively narrow intermediate chamber 16. A fluid cooling medium supply pipe 17 leads 
to chamber 16 and leading from said cham 
ber 16 upwardly through the compression 
chamber 15 is a series of fluid cooling me 
dium circulating pipes 18. The capacities of 
the chambers 14 and 15 should be equal so that at the beginning of the cycle of opera 
tions the entire space within the steam gen 
erating chamber is occupied by water, which 
volume of water should completely fill the 
compression chamber when forced ??ya: 

i lead 
ing from the head 12 that closes the upper 
end of the housing 10 is a compressed fluid 
outlet pipe 19 having a branch 20 in which 
is located an inwardly opening check valve 
21, and leading from pipe 20 to a suitably 
compressed fluid container (not shown) is 
a branch pipe 22 in which is located an out 
Wardly opening check valve 23. 

Leading upwardly from pipe 19 is a pipe 
24 in which is located a check valve 25, the 
size of the orifice of which may be varied by 
manipulation of a valve stem 26, and con 
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nected to the upper end of pipe. 24 is a con 
tainer 27 that is adapted to receive water 
for the purpose of maintaining a constant 
volume of water within the apparatus and 

85 

to replenish any water that may be carried 
out by the air or fluid compressed within chamber 15. 

If desired, the lower portion of the hous 
ing 10 or that portion surrounding the steam 
generating chamber 14 may be provided 
with double walls, as shown in dotted lines 
in Figure 1, and the space between said 
walls packed with a suitable heat insulating 
material and, if desired, suitable means may be provided for cooling the compression 
chamber 15. 

Located within the steam generating 
chamber 14 is a vertically disposed substan 
tially semi-circular partition 28 that extends 
from the lower head 11 to the lower one of 
the partitions 13, and formed through the 
upper portion of this partition 28 is a series 
of apertures 29. Arranged within the up 
per portion of the chamber, that is, enclosed 

partitions 28 and just above the aper 
tures 29, is a horizontally disposed plate 30, 
and leading outwardly from the space be 
tween said plate and the adjacent portion 
of partition 13 is a vent pipe 31, 
A vertically disposed pipe 32 extends 
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2. 
through the central portion of plate 30 and 
through openings in the partitions 13, the 
lower end of said pipe terminating in a 
plane slightly above the bottom of plate or 
head 11, and the upper end of said pipe ter 
minating in a plane a short distance below 
the upper head 12. Positioned immediately 
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beneath the lower end of this pipe is a shal 
low pan shaped baffle member 33. 

Arranged beneath the lower head 11 and 
preferably at a point below the baffle nem 
ber 33 and pipe 32 is a burner 34. Extend 
ing from the lower head 11 upWardly 
through plate 30 and disposed about the 
pipe 32 is a series of flues 35 that convey the 
heat and products of combustion from the 
burner 34 upwardly into the space between 
plate 30 and the lower one of the partitions 
i3, said head and products of combustion 
finding exit through vent pipe 31. 

Depending from the upper one of the par 
titions 13 and on the side opposite from the 
side through which pipe 32 passes is the 
upper end of a vertically disposed pipe 36, 
the open lower end of which terminates ad 
jacent to the plate or head 11 at the botto in 
of the housing, and in a plane a short dis 
tance below the plane occupied by the open 
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35 
upwardly through pipe 36 and upwardly 
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eous fuel to burner 34 is a v8. 
sage way through which is controlled by the 

lower end of pipe 32. The open upper end 
of pipe 36 cominunicates with compression 
chamber 15. 

Located in the pipe 37 that conveys gas 
velive 38, the pas 

lower end of a stem 39, which latter extends 
through compression chamber 15. The up 
per portion of this stem bears in a guide 
40 that is suitably supported in the upper 
portion of the compression chainber, and 
the upper end of said stem carries a float 41. 

In the operation of my improved fluid 
compresser, chamber 14 is filled with water 
and when burner 34 is lighted the body of 
water within said chamber 14 is heated. 
thereby generating steam. The heat and 
products of combustion from the burner 34 
pass upwardly through flues 35, thereby 
very rapidly heating the water, and particu 
larly that portion thereof contained in the 
chamber enclosed by partitions 28. As 
steam is generated and pressure developed, 
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said pressure will gradually force the body 
of water downwardly through chamber 14. 

is and this water will be forced upwardly through pipe 32 into the fluid compressing 
chamber 15 and the air that previously en 
tered said compression chamber through 
pipes. 19 and 20, which latter is provided 
with the inwardly opening check valve 21, 
will be forced outwardly through pipe 22, 
past, check valve 23, into the tank or con 
tainer to which said pipe 22, is connected. 
As the pressure of the steam generated 
within chamber 14 increases, the water will 
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continue to be forced upwardly into cham 
ber 15 until the level of the water within 
the steam generating chamber reaches the 
lower end of pipe 32. 

Increased pressure of the steam will break 
the water seal at the lower end of pipe 82, 
thereby permitting a considerable volume 
of steam to enter the lower end of said pipe, 
and pass upwardly therefron, and this 
steam in passing upwardly through said pipe 
will displace a corresponding volune of 
water from the upper end of the pipe which 
water will be forced into the compression 
chamber 15 to mingle with the body of Water 
therein, which atter is considerably cooler 
than the relatively. Small volume of water 
within the steam generating chamber 14 and 
which difference in temperature is due to 
the fact that chamber 15 is entirely sepa 
rated from chamber 14 and said chamber 15 
is cooled by the surrounding atmosphere 
and , by a circulation of cooling medium 
through tubes 18. - 
The volume of water forced from the up 

per end of pipe 32 by the steam arising 
there from will disturb the equilibrium of 
the hydrostatic pressure within the com: 
pressor, and a corresponding volume of 
water will be forced out of the open lower 
end of pipe 36 into the lower portion of 
chamber 14, and this water being substan 
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tially cooler than the relatively small volume 
of water remaining within said chamber 14 
will exert a cooling effect on the body of 
steam within chamber 14, thereby condens 
ing said steam and permitting a considerable 
volume of the water from chamber 15 to 
flow back into chamber 14. During Such 
action, atmospheric air will be drawn past 
check valve 21 through pipes 20 and 19 into 
chamber 15. and this air will be compressed 
on the succeeding movement or flow of water 
from chamber 14 into chamber 15, which 
movement will be effected by the generation 
of steam and increase of pressure within 
chamber 14. 
As the water fills compression chamber 

15 and the level of said Water reaches a 
plane near the top of said chamber, float 
41 will be elevated, thereby correspondingly 
elevating stem 39 and partially closing or 
cutting off the supply of gaseous fuel to 
burner 34. This arrangement saves fuel 
during the reverse motion of the liquid in 
the compression chamber and when the 
liquid has discharged from the upper cham 
ber the float drops and valve 38 is completely 
opened to again supply the full volume of 
gaseous fuel to burner 34. The lower por 
tion of valve stem 39 operates through a 
gland that prevents the flow of water into 
the valve 38. This float and fuel control 
valve is not essential to the successful opera tion of my in proved compressor. although 
the addition of such fuel control is effective 
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he cycle of operations just described will 
continue as long as burner 34 is in operation, 
and the same volume of water is continu 
ously used for the generation of steam and 
for exerting pressure on the air that is in 
termittently drawn into the compression 
chamber. ', ..., 

the cost of operation of the ap 

Each time a volume of compressed air is 
expelled through pipe 22 a certain per 
centage of moisture is carried out with said 
compressed air and to compensate for this 
intermittent loss of moisture the container 
27 and inlet check valve 25 having a varn 
able orifice are provided, and thus with each 
condensation stroke of the apparatus a small 
jet of water is drawn into the chamber 15 
from the supply within container 27 to main 
tain the required volume of water in said ap 
paratus. In Figure 4 I have illustrated a 
construction wherein the compressor may 
be operated by a steam supply from a sep 
arate generator such as a boiler, the steam 
being carried to the apparatus by a pipe 
50 in which is located a valve 51, the open 
ing through which is controlled by the lower 
end of a valve stem 52, and the upper end 
of the latter is provided with a float that is 
located in the top of the compression cham 
in exactly the same way that it does in the 
self-contained apparatus except that where 
the float and valve arrangement is employed 
the incoming steam supply is controlled in 
stead of the fuel supply. 
The compressor of my improved construc 

tion is comparatively simple and may be ad 
vantageously employed wherever fluid pres 
sure is desired. - 

It will be understood that minor changes 
in the size, form and construction of the 
7arious parts of my improved fluid compres 
sor may be made and substituted for those 
herein shown and described without depart 
ing from the spirit of my invention, the 
scope of which is set forthin the appended claims. 

I claim as my invention: 
1. In a fluid compressor requiring no 

periodic mechanical manipulation of valves, 
a container having a steam generating cham 
ber and a compressing chamber, said com 
pressing chamber being disposed entirely 
above the steam generating chamber and 
spaced therefrom, and a conduit leading 
from the lower portion of the steam gener 
ating chamber into the upper portion of 
the compressing chamber. 

2. In a fluid compressor, a container hav 
ing a steam generating chamber and a com 
pressing chamber, said compressing cham 
ber being disposed above the steam generat 
ing chamber, a conduit leading from the 

erating chamber and a fluid compressing 

ber into the upper portion of the compress 
ing chamber, and nears for heating water 
within the steam generating chamber. 

s 

3. In a fluid compressor, a container hav 
ing a steam generating chamber and a 

said compressing. compressing chamber, 
chamber being disposed above the steai 
generating chamber, a conduit leading from 
the lower portion of the steam generating 
chamber into the upper portion of the coln 
pressing chamber, and a conduit leading 
from the lower portion of the coin pressing 
chamber down Yardly into the lower portion 
of the steam generating chamber. 

4. În a fluid compressor, a container hav 
ing a steam generating chamber and a com 
pressing chamber, said compressing chain 

so 

ber being disposed above the steam generat 
ing chambel, a conduit leading froin the 
lower portion of the steam generating cham 
ber into the upper portion of the compress 
ing chamber, means for heating water with 
in the steam generating chamber, and a con 
duit leading from the lower portion of the 
compressing chambei downwardly into the 
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lower portion of the steain generating 
chamber. 

5. In a fluid compressor, a housing pro 
vided with a compressing chamber and with 
a steam generating chamber, means for con-9 
veying steam from the lower portion of the 
Steam generating chamberto the upper por 
tion of the compressing chamber, and a con 
duit leading from the lower portion of the 
compressing chamber to the lower portion 
of the steam generating chamber. 

6. In a fluid compressor, a housing pro 
00 

vided with a compressing chamber and with 
a steam generating chamber, means for 
conveying steam from the lower portion 
of the steam generating chamber to the 
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upper portion of the compressing chamber, 
and a conduit leading from the lower portiori 
of the compressing chamber to the lower por 
tion of the steam generating chamber, said 
compressing chamber being provided with 
a valve controlled inlet and with a valve con 
trolled outlet. 

7. A fluid compressor having a steam gen 
chamber, said steam generating chamber be 
ing adapted to contain a body of water, 
means for heating said water to generate 
steam, and means for utilizing the pressure 
of the generated steam to force the water 
from said generating chamber into the com pressing chamber. 

8. A fluid compressor having a steam 
generating chamber and a fluid com 
pressing chamber, said steam generating 
chamber being adapted to contain a body 
of Water, means for heating said Water to 
generate steam, means for utilizing the pres 
sure of the generated steam to force the lower portion of the steam generating cham- Water from said generating chamber into 
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the compressing chamber, and means for 
utilizing the cooling effect of the water with 
in the compressing chamber to condense 
the steam within the steam generating chain 
ber. 9. In a fluid compressor, a container hay 
ing a si eam generating chamber and a com 
pressing chamber, said compressing chamber 
being disposed above the steam generating 
chamber, a conduit leading from the lower 
portion of the steam generating chamber 
into the upper portion of the compressing 
chamber, means for heating Water within 
the Steam geRerating chamber, means actu 
ated by the height of the water in the com 
pressioi chamber for controlling the heating 
means, and a conduit leading from the io wer 
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portion of the compression chamber down 
wardly into the lower portion of the steam 
generating chamber. - 10. A fluid compressor having a steam 
generating chamber and a fluid compressing 
chamber, said steam generating chamber be 
ing adapted to contain a body of water, 
lineans for heating said Water to generate 
steam. means actuate he height of the team, tuated by the height of ti 
Water in the compression chambe for con 
trolling the heating means, and means for 
utilizing the pressure of the generated steam 
to force the water from said generating 
chamber into the compressing chamber. 

11. A fluid compressor having a steam 
generating chambe’ and a fluid compressing 
chamber, said steam generating chamber be 
ing adapted to contain a body of water, 
means for heating said Water to generate 
steam, means actuated by the height of the 

name to this specification. 
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Water in the compression chamber for con 
trolling the heating means, means for uti 
lizing the pressure of the generated stean 
to force the water from said generating 
chamber into the compressing chamber, and 
means for utilizing the cooling effect of the 
water within the compressing chamber to 
condense the steam within the steam gener 
ating chamber. i2. A fluid compressor having a stean 
generating chamber and a fluid compressing 
chamber, said steam generating chamber be 
ing adapted to contain a body of water. 
means for heating said water to generate 

ing chamber, and means automatically sup 
plying additional water to the volume of 
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steam, means for utilizing the pressure of . 
the generated steam to force the water from 
said generating chamber into the compress 55 

water within the compressor to compensate 
for the water drawn from the apparatus by 
the fluid compressed therein. 

í 3. in a fluid compressor, a container hav 
ing a steam generating chamber and a com 
pressing chamber, the capacities of which 
chambers are practically equal, a conduit 
establishing communication between the 
lower portion of the generating chamber and 
the upper portion of the compressing cham 
ber, and a conduit establishing communi 
cation between the lower portion of the com 
pressing chamber and the lower portion of 
the generating chamber. In testimony whereof I have signed my 

GEORGE A. CHRISTENSEN. 
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