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UNITED STATES PATENT OFFICE , 
2,321,097 

AIR 0R GAS- COMPRESSOR 

Edward Cecil Mills, Camborne, England 
Application December 30, 1941, Serial No. 424,910 

In Great Britain December 23, 1940 ' 

8 Claims. (01. 123-119) 

This invention relates to air or gas compressors 
driven by internal combustion engines. 
One object of the invention is the provision, 

in a simple way, for e?icient cooling of the layout. 
Another object is the provision of a simple way 

of means for supercharging the engine and/or 
the compressor. 
Other objects and advantages will appear here 

inafter. 
According to the invention the cylinders of the 

engine and compressor are cooled by a current of 
cooling ?uid produced by a fan or other pump 
driven by the engine, the current of fluid being 
led through ducting by which the correct pro 
portions are supplied to the respective cylinders. 
The invention further resides in the arrange-' 

ment that air for supercharging the engine or the 
compressor is supplied by a fan (which may be 
the same fan as the above) driven by the engine. 
In order that the invention may be more clearly 

understood a portable layout of a compressor 
driven by an internal combustion engine in ac 
cordance with the invention will now be described, 
reference being made to the accompanying draw 
ings,wherein— 
Figure 1 is a side elevation of said layout. 
Figure 2 is an end view of the same looking 

from the right of Figure 1. 
Figure 3 is a plan of the same. 
Figure 4 is a section on the line IV-IV of Fig 

ure 3. 
Figure 5 is a section on the line V—V of Fig 

ure 1. ‘ 

Figure 6 is a section on the line VI—VI of Fig 
ure 3. - ' 

Figure 'I is a side elevation sectioned in such 
a way as to. show the flow of air to supercharge 
the engine and compressor cylinders. 
Figure 8 is a side elevation sectioned in such 

a way as to show the passage of air from the low 
pressure to the high pressure stage of the com 
pressor through the intercooler. 
Referring to these drawings, the portable lay 

out is the same as that described and illustrated 
in my co-pending application Serial No. 424,909, 
?led December 30, 1941 (corresponding to British 
patent application No. 18,034/40) and comprises 
an air or gas compressor having a vertical cylin 
der l and an internal combustion engine having 
vertical cylinders 2 and 3 for driving said com 
pressor. The compressor and motor have a com 
mon crank shaft indicated at 4a, or the two crank 
shafts are coaxial and directly coupled together. 
The compressor is of the single cylinder two 

stage, double acting type, and an intercooler 4 is 
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provided, the air after the ?rst stage of compres- , 
sion ?owing as best shown Figure 8, from the 
upper' end of the cylinder I way of a conduit 5 
to the upper end or the lntercooler 4 and from 
the lower end of said intercooler‘ by way of a 
conduit 6 to the lower end of said cylinder I for 
the second stage of compression. Said inter 
cooler is arranged as shown alongside the cylin 
ders 2 and 3 of the engine. An aitercooler l is 
also provided, the air, after the second stage of 
compression, passing as best shown in Figure 4, 
from the lower end of the cylinder i, by way of 
a conduit 8, to the lower end of the half of the 
aitercooler tubes nearest the cylinder, and from 
the upper end of the said half of the aftercooler 
tubes by way of a conduit 9 to the upper end of 
the other half of the after-cooler tubes, and from 
the lower end or the said other half of the after 
cooler tubes, by way of a conduit 9a to the point 
of use. Said aitercooler is arranged as shown in 
Figure 3 at the side of the cylinders remote from 
the intercooler, and at a position about between 

v the cylinders l and 3. 

30 

35 

40 

45 

50 

55 

The compressor, intemal‘combustion engine, 
intercooler and aftercooler may be of conven 
tional design and no i'urther description or them 
is deemed necessary. The present invention is 
primarily concerned with the cooling of the en 
gine, compressor, intercooler and aftercooler, and 
also with the supercharging both of the engine 
and 01 the compressor with air at a little above 
atmospheric pressure. 
For this purpose a centrifugal fan III is mount 

ed on the shaft 4a (secured for example to the 
engine ?y wheel 30) at the end remote from the 
compressor. Cooling air is sucked in an axial 
direction into theian casing H as indicated by 
the plain arrows in Figures 1, 3 and 7. From the 
left-hand side of the fan casing II (as seen in 
Figure 2) duct for cooling air extends ?rst up 
wards at it’, then turns longitudinally horizon 
tally at l3 (Figures 1, 3, 7 and 8), then turns 
horizontally inwardly at l4 (Figures 2, 3, 4 and 6), 
embracing within itself the intercooler 4 as shown 
and continues inwardly embracing within itself’ 
the cylinders 2 and '3. These cylinders are pro 
vided with vanes i5. ' Thus the cooling air ?owing 
along this duct cools the intereooler 4 and the 
cylinders 2 and 3. a 
This duct is built up of plating and is gen 

erally of rectangular cross-section as shown. The 
roof of said duct is seen to terminate at l6 (Fig 
ures 3 and 6) short or the axes of the cylinders 
2 and 3. The ?oor of'the duct is constituted by 
the top of the crank case. The‘right-hand wall 



2 
of said duct (as seen in Figure 3) terminates at 
the point I‘! beyond the axes of said cylinders. 
The other wall l8 (Figures 3 and 4) proceeds be 
yond said cylinders for a purpose which will here 
inafter appear. 
This wall I8, which passes between the cylin 

ders I and 3 is louvred as indicated at 18a, at the 
region beyond the intercooler I to enable the cor~ 
rect proportion of cooling air to ?ow through, as 
indicated by the plain arrows in Figure 3, for 
the purpose of cooling the cylinder l and after 
cooler 7. This cooling air leaving the louvres is 
guided by further ducts to ?ow round the cylin 
der I and its vanes l9’, as shown in Figures 3 and 
4, said further ducts consisting of side plates 20 
and a top plate terminating at 2| (Figure 3), the 
bottom of the duct being constituted by the top 
of the crank case. A branch of the same cooling 
air in the correct proportion is guided to ?ow 
over the aftercooler '! by means of further ducts 
consisting of side plates constituted respectively 
by the extension of the aforesaid plate l8 and by 
a plate 22 (Figures 3 and 4) and corresponding 
top and bottom plates. 

It will be noted that the conduits 5 and 6 ex 
tending between the cylinder 3 and the inter 
cooler 4 run close to the ducts guiding the cooling 
air to the intercooler, which arrangement fur 
ther increases the cooling effect. 
The system is also provided with an oil cooler 

23 in the form of a vaned sump, and additional 
ducting 24 (Figures 1 and 5) extends from the fan 
casing H to and around this vaned sump, guiding 
the air over the vanes thereof. 
Some of the air from the cooling fan III is also 

used to supercharge both the engine and the 
compressor . To this end a conduit 25 branches, 
at the region l3, as best seen in Figure 7 
from the top of the duct leading from the fan 
casing to the intercooler 4, and leads to the inlet 
26 of the compressor cylinder I; and, from this 
conduit 25, branches a conduit 21, which forks 
and leads to the inlets 28 and 29 of the cylinders 
3 and 2 as indicated. 
Although the air pressure at the fan discharge 

will be but a few inches of water, it will super 
charge slightly both the engine and the com 
pressor and also ensure a supply of the coolest 
available air. 

Structural details are deemed su?icientlyclear 
from the drawings. _ 

It will be appreciated that the cooling system 
described provides. e?icient cooling with simplicity 
of design, permitting complete elimination of the 
usual radiation and water cooling system. ‘ 
What I claim and desire to secure by Letters 

Patent is: - 

1. A gas or air compressor driven by an inter 
nal combustion engine, comprising, in combina 
tion with a crank shaft, a compressor cylinder 
and a plurality of combustion engine cylinders, 
pistons in said cylinders connected to said crank 
shaft, an air duct embracing said combustiton 
engine cylinders for cooling same, a fan carried 
by said crank shaft for circulating cooling air 
above atmospheric pressure through said duct, 
louvres in said duct adjacent said compressor 
cylinder for directing air upon said compressor 
cylinder to cool same, and branch conduits lead 
ing from said air duct to the inlets of said com 
bustion engine cylinders and said compressor cyl 
inder for supercharging same. 

' 2'. A gas or air compressor driven by an inter 
nal combustion engine, comprising, in combina 
tion with a crank shaft, a compressor cylinder 
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and a plurality of combustion engine cylinders, 
pistons in said cylinders connected to said crank 
shaft, an air duct embracing said combustion en 
gine cylinders for cooling same, a fan carried by 
said crank shaft for circulating cooling air- above - 
atmospheric pressure through said duct, louvres 
in said duct adjacent said compressor cylinder for 
directing air upon said compressor cylinder to 
cool same, and branch conduits leading from a 
region of said air duct in advance of said com 
bustion engine cylinders and connected to the in 
lets of said combustion engine cylinders and said 
compressor cylinder for supercharging same with ' 
cool air. 

3. A gas or air compressor driven by an in 
ternal combustion engine, comprising, in combi 
nation with a crank shaft, a two stage compressor 
cylinder and a plurality of combustion engine 
cylinders, pistons in said cylinders connected to 
said crank shaft, an intercooler connected be 
tween the two stages of said compressor cylinder 
means including an air duct embracing said com~ 
bustion engine cylinders and said intercooler for 
cooling same, and branch conduits leading from 
said air duct to the inlets of said combustion en 
gine cylinders and said compressor cylinder for 
supercharging same. . 

4. A gas or air compressor driven by an inter 
nal combustion engine, comprising, in combina 
tion with a crank shaft, 3, two stage compressor 
cylinder and a plurality of combustion engine 
cylinders, pistons in said cylinders connected to 
said crank shaft, an intercooler connected be 
tween the two stages of said compressor cylinder, 
an aftercooler connected to the second stage of 
said compressor cylinder, means including an air 
duct embracing said combustion engine cylin 
ders and said intercooler for cooling same, and 
means associated with said duct for directing a 
portion of the air therein upon said compressor 
cylinder and said aftercooler for cooling same. 

5. A gas or air compressor driven by an inter 
nal combustion engine, comprising, in combina 
tion with a crank shaft, a two stage compressor 
cylinder and a plurality of combustion engine 
cylinders, pistons in said cylinders connected to 
said crank shaft, an intercooler connected be 
tween the two stages of said compressor cylinder, 
an aftercooler connected to the second stage of 
said compressor cylinder, means including an air 
duct embracing said combustion engine cylinders 
and said intercooler for cooling same, means as 
sociated with said duct for directing a portion 
of the air therein upon said compressor cylinder 
and said aftercooler for cooling same, and branch 

' conduits leading from said air duct to the inlets of 
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said combustion engine cylinders and said com 
pressor cylinder for supercharging same. 

6. A gas or air compressor driven by an inter 
nal combustion engine, comprising, in combina 
tion with a crank shaft, a two stage compressor 
cylinder and a plurality of combustion engine cyl-* 
inders, pistons in said cylinders connected to said 
crank shaft, an intercooler connected between‘ 
the two stages of said compressor, an aftercooler, 
connected to the second stage of said compressor 
cylinder, an air duct embracing said combustion 
engine cylinders and said intercooler for cooling 
same, a fan carried by said crank shaft for circu-, 
lating cooling air above atmospheric pressure 
through said duct, louvres in said duct adjacent? 
said compressor cylinder and said aftercooler for 
directing air thereover to cool same, and branch 
conduits leading from a region of said air duct in 
advance of said combustion engine cylinders and’ 
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connected to the inlets of said combustion engine 
cylinders and said compressor cylinder for super 
charging same with cool air. ) 

'7. A gas or air compressor driven by an inter 
nal combustion engine, comprising, in combina 
tion with a crank shaft, a compressor cylinder 
and a plurality of combustion engine cylinders, 
pistons in said cylinders connected to said crank 
shalt, an oil sump beneath‘ said crank shaft, 
means including an air duct embracing said com 
bustion engine cylinders for cooling same, means 

‘ associated with said duct for directing a portion 
of the air therein upon said compressor cylin 

' der for cooling same, branch conduits leading 
from said air duct to the inlets of said combus 
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tion engine cylinders and said compressor cyl 
inder for supercharging same, and a branch con 
duit leading irom. said air duct to said oil sump 
for cooling same. 

8. A gas or air compressor driven by an inter 
nal combustion engine, comprising, in combina 
tion with a crank shaft, a two stage compressor 
cylinder and a plurality of combustion engine cyl 
inders, pistons in said cylinders connected to said 
crank shaft, an intercooler connected between the 
two stages of said compressor cylinder, and means 
including an air duct embracing said combustion 
engine cylinders and said intercooler for cooling 
same. 

EDWARD CECIL MILLS. 


