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Patented May 8, 1928. 

UNITED STATES 
1,668,601 

PATENT OFFICE. 
ADOLPHE C. PETERSON, OF MINNEAPOLIS, MINNESOTA. 

CHARGE-PREPARING COOLING UNIT. 
Application filed May 6, 1924. serial No. 711,514. 

My invention relates to internal combus tion engines and particularly to an improved 
means embodying charge preparing features 
and cooling features wherefore it is called 
a charge preparing-cooling unit. - . 
The principal objects of my invention are, - on the line X X" of Figure 1 through one 

blade of the turbine rotor and one nozzle as to provide a means which will prepare a 
charge for an internal combustion engine in 
such manner that the charge will be clean, 
properly commingled with fuel, properly tion on the line XX of Figure 1. heated in the most acceptable manner to pro mote general engine efficiency, to provide a 
means which will thoroughly remove from 
the inspirated air any foreign particles of 
dust or other matter, to provide a means 
which will thoroughly segregate from a car 
buretted air stream the unvaporized parti 
cles or the particles which are not very finely 
atomized, to provide a means which will thoroughly vaporize the particles of fuel " . 4. 

segregated from the carburetted air stream, 
to provide a means which will prepare a 
thoroughly vaporized fuel admixture with 
air, to provide a means which will utilize the 
energy of the exhaust gases to thoroughly 
atomize and vaporize the fuel commingled 
with the air, to provide a means for cool 

30 

and more cheaply constructed than the 
usual, to provide in connection with air 
cleaning means also air cooling means, and 

40 

ing an engine which will be very simple in 
connection with the other means provided 
by the device, to provide in connection there 
with and for other independent use a novel 
radiator and cylinder assembly which will 
be simple, efficient and durable in service 

in general to provide an improved charge 
preparing and cooling means. 
The principal devices and combinations of 

devices comprising my invention are as 
hereinafter described and defined in the 
claims. . . . . 

In the accompanying drawings which 
illustrate my invention, like characters refer 

ing my device as it is applied to an engine 
of the multi-cylinder type, Some parts being 

to like parts throughout the several views. 
Referring to the drawings: - 
Figure 1 is a view chiefly invertical cross 

section on the line X X" of Figure 2 show 

shown in full side elevation and some parts 
being broken away. . . . . . . . . . . . . . . . . . . . . 

Figure 2 is a view 
cross section on the line XX of Figure 1. 

Figure 3 is a view in horizontal cross sec 
tion on the line XX of Figure 1, this view 

ture 1. - 

being a detail cross section of the air blower. 
Figure 4 is a view in horizontal cross sec 

tion on the line X X" of Figure 1 showing 
the cross section of the exhaust gas turbine 
rotor. 
Figure 5 is a view in vertical cross section 

located above it. . . 
Figure 6 is a view in horizontal cross sec 
Figure 7 is a view in vertical cross section 

through the axis of one of the cylinders 10 
On a plane at right angles to that of Fig 

Referring to the drawings, the numeral 1 
indicates the usual lower half of an inter 
nal combustion engine, whereon is secured by 
bolting or otherwise a so-called block-casing 
which is preferably cast of aluminum or 
other light metallic alloy or metal and em 

of the crankcase, that is the section 2, also 
a horizontal wall 3 wherein are holes 
through which the cylinder barrels are 
dropped, also an integral water or other 
fluid cooling casing which embodies on each 
of the long sides of the block-casing an in 
terior wall 4 and 5 respectively also on each 
side a lower radiator outlet passage 6 and 
an upper radiator inlet passage 
tangular opening between the passages 6 

wherein radiator cores 8 and 9 respectively 

60. 

65 

70 

bodies in one casting or unit the upper half 
80 

and a rec 

and 7 formed in the body of the block-casing . 
90 

may be mounted. Cylinder barrels 10 rig 
idly bolted at their upper ends each to the 
under side of a unit block head 11 are placed 
with their lower ends protruding downward 
through the holes in the wall 3, packing $5 
rings 12 being placed so as to form water 
tight jointure between the sides of the re 
spective cylinder barrels and the wall 3. 
idly upon the upper end of the block-casing 
as shown whereby an interior cooling liquid 
The unit block head 11 is bolted down rig 

... (3) 

space is formed all about the cylinder bar 
rels, the cooling space having communica 
tion freely by the upper and lower passages 
6 and 7 respectively with the radiator core 
members 8 and 9 on each side, whereby a 
free thermo-siphonic circulation may be 
had. 

chiefly in horizontal The block-casing has attached at its side 
wall at one end the charge preparing unit 
which consists principally two castings 
13 ind 14, the casting 13 being bolted to the 
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2. 
block-casing as shown and the casting 14 
being bolted to the casting 13, the two cast 
ings 13-14 having such form that between 
there is formed at the upper end a cham 
ber wherein two field magnets 15 of a dy 
namo-generator are located, immediately be 
low that chamber an air inspiration chamber 
having air ports 16 through which atmos 
pheric air may be inspired, immediately be 
low that chamber an air blower chamber 17, 
immediately below that chamber a Venturi 
chamber 18, immediately there-below a re 
tort-vaporizer chamber 19 within which a 
gas collecting hood 20 is formed and a central 
tube 21 having small inlet ports 22 and be 
ing open at its upper end as shown to the 
retort chamber, immediately therebelow a 
delivery chamber 23, immediately there be 
low an exhaust turbine rotor chamber 24, 
and immediately there below an exhaust de 
livery chamber 25. The two castings 13-14 
are so formed that when united they form 
between then the chambers described, and 
they also form about the Venturi-chamber 
1S a float chamber 26 and immediately about 
the retort chamber 19 an exhaust gas jacket 
chamber 27 having an inlet conduit 28 con 
ducting exhaust gas from the exhaust mani 
fold 29 in the block casing, also exhaust gas 
nozzles 30 in the lower part around the wall 
above the turbine rotor chamber 24, also 
heat flanges 31 and 32 extending vertically 
on the inside walls of the retort chamber and 
on the outside walls of the retort chamber, 
respectively. - 
A rotor shaft 33 is rotatably mounted in 

bearings between the castings 13-14 as 
shown so as to be rotatable upon a vertical 
axis, it being noted that ball bearings may 
preferably be used, and is so stationed be 
tween the castings 13-14 that units which 
it bears secured to rotate with it rotate as 
follows: an armature 34 rotatable in the dy 
namo generator chamber, having a commu 
tator and allied brushes 35; an air blower 
35" rotatable in the air blower chamber 17; 
a separator or segregator blower 36 rotat 
able as to part of its length in the lower end 
of the Venturi chamber 18 and as to the 
nethermost end of its length in the upper 
part of the retort-vaporizer chamber 19, and 
an exhaust turbine rotor 37 rotatable in the 
turbine rotor chamber 24 immediately be 
low the nozzles 30. 
The air blower 35" has such relation to the 

air blower chamber and the Venturi cham 
ber, and the air inspiration ports 16 have 
such comparatively large size (preferably 
comparatively larger than that as shown 

60 which is not necessarily to the most effective 
scale) that the air blower draws a compara 
tively large volume of air from the atmos 
phere and under centrifugal stress impels 

, the larger part of the air stream centrif 
ugally outward and through conduits 38-39 
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passing through casting 13 to ports 40-41 
admitting the air streams to spaces 42-43 
immediately within each radiator core men 
ber 8-9 such that the air may pass in small 
streams through the radiator core members 
to the atmosphere. However a small part of 
the air inspirated by blower 35 is drawn by 
the suction from the engine manifold 44 in 
ward and down from the lower side of the 
air blower 35 whereby that portion of the 
air stream is segregated from the major part 
of the air stream carrying the dust and other 
foreign particles, and that minor portion of 
the air stream then passes downward 
through the Venturi chamber 18 where it has 
Inixed with it liquid fuel or fuel emerging 
from the fuel nozzles 45-which receive fuel 
from the float chamber 26, and carries the 
fuel downward with it to the segregator blow 
er 36 where the unvaporized or larger fuel 
particles are by centrifugal stress segregated 
outward from the air stream or carburetted 
air stream and pass by the centrifugal 
stress radially outward to the inner side 
walls of the retort vaporizer chamber 19 
where they are immediately vaporized by 
the heat of the 'etort walls or flow down 
wai'd and are progressively heated and va 
polized by the heat flanges and walls and 
as Vapolized the vaporized gas then passes 
inward and under the gas-collecting hood 
20 through the ports 22 into the interior of 
he tube 21 where this vaporized fuel gas 
is then returned to and mixed with the 
air or carburetted air flowing downward 
through the tube 21 directly from the Ven 
turi chamber 18 through the segregator 
blower 36. The reunited stream of air or 
Carltiretted air and fuel gas then passes into 
the delivery chamber 23 and thence through 
conduits 46 which deliver to and through the 
conduit: 47 in the block casing to the inlet 
manifold and valve ports of the engine (the 
lattel' not shown) to the cylinders as neces 
say to secure the engine cycle operation. 
The exhaust gas from the engine manifold 

flows through the heating jacket allout the 
retort vaporizer chamber 19 and thence 
through E. exhallst gas nozzles 30 in small 
strealms directly tangentially against the 
blades 48 of the turbine rotor 37 thereby 
driving it and its rotatably related air blow 
er 35 and segregator blower 36 at a high 
rate of speed to secure the functioning de 
scribed. The float chamber receives fuel as 
governed by the float 49 from a fuel supply 
conduit 50. The float 49 is preferably con 
structed in two halves whereby it may be 
hore readily assembled with the halves of 
the unit, such two-part construction of the 
float being not shown however in detail as 
it is a mere constructional detail. 
An electrical heating unit 51 having a sub 

stantially circular form is placed about the 
tube 21 near its lower end but just above the 
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inside bottom of the retort vaporizor cham 
ber 19 and is adapted to be heated by any 
electrical current supply means (not shown) 
for initial heating of the segregated flow of 
liquid fuel in starting of the engine from 
cold. Such electrical heating means is mere 
ly auxiliary and need not be used after start 
ing or at all depending on the conditions of 
operation and the fuel, and it is to be noted 

10 that instead of such electrical auxiliary or 
initial heating means any initial heating 
means may be used. . 
The inlet manifold and exhaust manifold 

and induction and exhaust means of the en 
15 gine is merely diagrammatically shown in 

part only as it is contemplated that the novel 
means be merely connected to operate as 
shown with any induction or exhaust means. 
It is to be noted that the dynamo-generator 

2015-34 may be used as a motor to drive the 
shaft 33 and its other rotatable parts in 
initial driving of the shaft 33 in starting to 
secure better starting but that it need not 
be so used, and also that the dynamo-gen 

35 erator 15-34 may be omitted altogether 
from the construction as a part of the ro 
tational elements revolvable by shaft 33. In 
some constructions other blower means for 
furnishing the cooling air current may be 

30 provided, or auxiliary power means may be 
provided to drive the shaft 33, that is to 
assist in its driving, depending on the vol 
ume of air desired and number of units em. 
ployed with the shaft 33. It is to be noted 

35 also that the novel charge preparing means 
may be used without the novel cooling means 
shown, and the novel dust eliminating means 
may be used without the using of the sur 
plus air for cooling means as shown. It is to 

4t be noted also that I intend the device, in practical use to be used particularly with 
a novel form of exhaust drive rotator or 
made and efficient but which is the subject 

45 particularly of another application for 
patent, 

of my invention, I contemplate that other 
50 detailed devices and combinations of devices 

may be used in the realization of my inven 
tion without departing from the scope and 
spirit of my invention. 
What I claim is: 

55 1. A rotor adapted to be driven by the 
exhaust gas from an internal combustion en 
gine, an air blower driven by the exhaust gas 
driven means and moving a comparatively 
large volume of air, and a conduit leading 

60 from the blower whereby a smaller volume 
of air is drawn from the stream moved by 
the air blower in such way that the smaller 
volume is free of foreign particles or dust 

65 particles, and means whereby the smaller 

volume air stream is passed to the cylinders 
of an internal combustion engine. 

2. A rotor adapted to be driven at high rotative speed and having means blowing. 
a large volume of air, means whereby a por 
tion of the air passes from the blowing 
means and carries foreign particles with it 
and passes through an internal combustion 

70 

engine cooling means, means whereby a vol 
ume of air is drawn from the blowing means 
in such manner that the foreign particles 
are expelled from it with the volume passing 
to the cooling means and whereby the 
cleaned volume of air passes to an internal 
combustion engine cylinder. . . . . . 

3. A rotor adapted to be driven at high 
rotative speed and having means blowing 
a large volume of air, means whereby a por 
tion of the air passes from the blowing 
means and carries foreign particles with it 
and passes through an internal combustion 
cooling means, means whereby a volume of 
air is drawn from the blowing means in such 
manner that the foreign particles may pass 
away from it with the volume of air passing 
to the cooling means, and whereby the 
cleaned volume of air passes through a car 
buretting means to the cylinders of an in 
ternal combustion engine. . 

4. In an internal combustion engine, a 
block casting comprising a crank case por 

5 

80 

85. 

90 

95 

tion and a casing wherein cylinders may be 
located and having side depressions in each 
of which radiator members may be stationed 
and connect with cooling spaces within the 

of the block casting into individual cylinder 
apertures to the crank portion. 

5. In an internal combustion engine, a 
tion and a casing wherein cylinders may be 
located and having side depressions in each 
of which radiator members are stationed and 

- - - - " . - - - - - - connect with cooling space within the block 
While I have shown particular devices and c 

combinations of devices in the illustration 
casting, and a cylinder head attachable to 

100 

block casting, and a cylinder unit attachable 
to the head of the block casting and having 
individual cylinders depending in the casing 

105 

'' . . . . . . . n . . . . drive rotator or block casting comprising a crank case por 
turbine construction which may be cheaply - 

110 

the head of the block casting and having at 
tached to the cylinder head individual cylin 
ders depending into the casing of the block 
casting and through apertures in the wall of 
the casing to the crank portion interior. 

6. In an internal combustion engine, a block 
casting comprising a crank case portion and 
a casing wherein cylinders may be located 
and having side depressions wherein radiator 
members are located and connect with the 

and attached to the head of the block cast 
ing, and a charge preparing unit attached to 
the end of the block casting and having 

5 mounted therein at right angles to the engine 
and the larger volume stream carries the dust crankshaft a revolvable shaft bearing an air 

impeller, passages whereby air drawn from 

space within the block casting, a cylinder 
head bearing attached individual cylinders. 

25 
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the atmosphere by the impeller is directed in 
part. So as to carry solid or dust particles 
with it through the radiator members as 
cooling air and whereby the remaining por 
tion of the air freed from the solid or dust 
particles is directed through a carburetting 
chamber of the charge preparing unit to an 
inlet manifold delivering to the engine cylin 
ders. 

7. In an internal combustion engine, a 
block casting comprising a crank case por 
tion and a casing wherein cylinders may be 
located and having side depressions wherein 
radiator members are located and connect 
with the space within the block casting, a 
cylinder head bearing attached cylinders de 
pending downwardly into the block casting, 
the cylinder head attached to the head of the 
block casting, and a charge preparing unit 
attached to the end of the block casting and 
having mounted at right angles to the engine 
crank shaft a revolvable shaft bearing an 
impeller whereby air is drawn from the at 
mosphere and passages whereby part of the 
air is directed so as to carry solid and dust 
particles with it through the radiator mem 
bers as cooling air and whereby the remain 
ing portion of the air is directed through a 
carburetting chamber receiving fuel therein 
and thence through a chamber wherein un 
vaporized fuel particles are directed into a 
heating chamber and thence through a con 
duit whereby the fuel particles vaporized are 
restored to the carburetted air stream and 
directed to a manifold delivering to the en 
gine cylinders. 

8. A centrifugal air blower having the 
form and size to move a comparatively large 
volume of air, a means driving the blower 
at high rotative speed, a conduit leading 
centrally from the blower whereby a smaller 
volume of air is drawn from the larger vol 
uline stream moved by the air blower in such 
way that the smaller volume stream is free 
of foreign particles or dust and the larger 
volume stream carries the dust particles, and 
means whereby the smaller volume stream 
is passed to the cylinder's of an internal con 
bustion engine. - 

9. A passage having an air inlet and an 
air outlet, a centrifugal blower in the pas 
sage adapted to move a counaratively large 
volume of air, a means driving the blower at 
high rotative speed, a conduit leading from 
the vortex formed by the blower whereby a 
smaller volume stream may be drawn from 
the larger volume stream loved by the blow 
er in such manner that the smaller volume 
stream is free of foreign particles or dust 
and the larger volume stream carries the 
dust particles, and means whereby the 
Smaller volume air stream is passed to the 
cylinders of an internal combustion engine. 

10. In an internal combustion engine, a 
block casting comprising a crank case por 
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tion and a casing wherein cylinders may be 
located and having side depressions wherein 
radiator members are located and connect 
With the space within the block casting, a 
cylinder head bearing attached individual 
cylinders and attached to the head of the 
block casting, and a charge preparing unit 
having mounted therein a revolvable shaft 
bearing an air impeller, passages whereby 
air di'awn from the atmosphere by the im 
peller is directed in part so as to carry Solid 
or dust particles with it through the ra 
diator members as cooling air and whereby 
a portion of the air freed from the solid or 
dust particles is directed through a carbu 
retting chamber of the charge preparing 
unit to an inlet manifold delivering to the engine cylinders. 

11. In an internal combustion engine, a 
block casting comprising a crank case por 
tion and a casing wherein cylinders may 
be located and having side depressions 
wherein radiator members are located and 
connect with the space within the block 
casting, a cylinder head bearing attached 
individual cylindel's and attached to the 
head of the block casting, a charge pre 
paring unit having mounted therein a re 
Volvable shaft bearing an air impeller and 
a separator impeller, and passages whereby 
the air impeller draws a large volume of 
air from the atmosphere and whereby a por 
tion of the air is directed through the ra 
diator members carrying solid or dust par 
ticles with it and whereby another portion 

70 

75 

90 

95 

00 
of the air freed from the solid or dust parti 
cles is directed through a carburetting cham 
ber receiving liquid fuel from a fuel nozzle 
therein and thence through the separator 
impeller from whence unvaporized or large 
fuel particles are thrown into a vaporizing 
the large fuel particles as vaporized are re 
turned to the stream and thence through an 
inlet manifold to the engine cylinders. 

12. A charge preparing unit comprising 
a revolvable shaft bearing an air impeller 
and a separator impeller, a means revolving 
the revolvable shaft, a carburetting chamber 
having a fuel nozzle and a related liquid fuel 
Supplying source, a vaporizing chamber hav 
ing related heating means, a conduit deliv 
ering to internal combustion engine cylin 

chamber and thence through a passage where 

10 

ders, an atmospheric air port and a dis 
charge port whereby the air impeller may 120 
receive air from the atmosphere and dis 
charge to the atmosphere carrying Solid and 
dustparticles with the air to the atmosphere, 
and a passage whereby a portion of the air 
moved by the air impeller is drawn from the 
air impeller approximately at a central lo 

125 

cation respecting its path of rotation and 
directed through the carburetting chamber 
thence through the separator impeller from 
whence unvaporized or large fuel particles 30 



5 

5 
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are thrown into the vaporizing chamber and 
thence to the conduit delivering to the inter 
nal combustion engine cylinders, and a pas 
Sage whereby vaporized fuel may be deliv 
ered from the vaporizing chamber to the 
conduit delivering to the internal combus 
tion engine cylinders. 

13. A charge preparing unit comprising 
a revolvable shaft bearing an air impeller 
and a separator impeller, a means revolving 
the revolvable shaft, a carburetting chamber 
having a related liquid fuel supply source, 
a vaporizing chamber having a related heat 
ing means, an internal combustion engine 
having related radiator cooling means and 
an inlet manifold, passages related to the air 
impeller whereby a large volume of air is 
drawn from the atmosphere and directed 

5 

through the radiator cooling means draw 
ing with it solid or dust particles and 
whereby another portion of the air drawn 
from the atmosphere is drawn from the air 

20 

impeller approximately at a central location 
respecting its path of rotation and directed 
through the carburetting chamber and thence 25 
through the separator impeller from whence 
unvaporized fuel particles are thrown to the 
vaporizing chamber and thence to the en 
ine manifold, and means wherebv vapor 

ized fuel may be delivered from the vaporiz 30 
ing chamber to the stream passing to the 
engine manifold. 

In witness whereof I have hereunto set 
my hand this 4th day of May, 1923. 

ADOLPHE C. PETERSON. 

  


