
July 3, 1962 A. c. PETERSON 3,042,015 
HIGH OR LOW COMPRESSION INJECTION FUEL SYSTEM 

Filed June 20, 1957 3 Sheets-Sheet 1 



July 3, 1962 A. c. PETERSON 3,042,015 
HIGH OR LOW COMPRESSION INJECTION FUEL SYSTEM 

Filed June 20, 1957 3 Sheets-Sheet 2 



3,042,015 
HIGH OR LOW COMPRESSION INJECTION FUEL SYSTEM 

195 

July 3, 1962 A. c. PETERSON 

3 Sheets-Sheet 3 
77 
l Filed June 20, 

d. 

E f/z 

37 % 

60 

7/ 
7 

2 
/ 



United States , Patent 0 

1 

3,042,015 
HIGH 0R LOW COMPRESSION INJECTION 

FUEL SYSTEM 
Adolphe C. Peterson, 4623 Bruce Ave. S., 

Minneapolis, Minn. 
Filed June 20, 1957, Ser. No. 667,013 

13 Claims. (Cl. 123-119) 

My invention relates to fuel injection means for use 
either with high compression engines such as Diesel en 
gines, or low compression engines such as four cycle in~ 
ducted fuel mixture engines, and it is therefore desig 
nated as—~High or Low Compression Injection System. 
The principal objects of my.invent-ion are to provide a 

means for fuel injection to individual combustion units, 
which means shall be relatively simple in construction, 
and relatively efficient as an accurate fuel distributing 
system, and ‘which at the same time shall be relatively 
economical in manufacture and maintenance. A chief 
object of my invention, is to provide a fuel system which 
shall not have the extremely ?ne and very sensitive 
channels or passages in its construction, which are diffi 
cult to manufacture in such accuracy that the manufac 
ture is costly and sometimes, in the smaller engines, 
nearly impossible of attainment. Such means commonly 
depends on very ?nely measured means to procure an 
accurate division of fuel between combustion units, and 
my means dispenses with the means usually employed 
to secure such accurate division of fuel as is desired, and 
substitutes therefor, a system which necessitates only a 
single nozzle or atomizing element for delivery of fuel 
to the system and the additional means for the distribution 
of the fuel has no means Which requires such very high 
degree of accuracy although the system does require a 
more moderate degree of accuracy in construction. An 
object is to provide a system which provides for forcible 
injection of fuel either to intake valve passages of an 
engine or directly to engine cylinders or combustion 
chambers in a manner which will somewhat increase the 
power of an engine, as well as provide a desired degree of 
accuracy of fuel distribution. An object is to provide a 
system which may provide this relatively low cost sys 
tem either for engines with high compression automatic 
ignition engines, such as diesel type engines, or for en— 
gines of relatively low compression such as the customary 
four cycle spark ignition type of engine, especially such 
as used in automobiles, trucks and busses, or for the 
smaller type industrial engines. In general the object 
is improvement of such means for use with reciprocat 
ing piston type engines, and also for multiple combustion 
chamber or multiple injection turbine type engines. 
The principal devices and combinations of devices com 

prising my invention, are as hereinafter described and 
as de?ned in the accompanying claims. In the accom 
panying drawings, which illustrate my invention in several 
forms, like characters refer to like parts in so far as 
practicable. Referring to the drawings: 
FIGURE 1 is a view chie?y in vertical section and 

partly in side elevation, of an eight cylinder V type four 
cycle engine such as ordinarily used for carabureted air 
type combustion, the section being on the lines 1—1 of 
FIGURES 2 and 4, some parts broken away, notably the 
upper end of one cylinder block. 
FIGURE 2 is a view partly in end elevation looking 

from the leftward end of FIGURE 1, and partly in ver 
tical section on the lines 2——2 of FIGURES \1 and 4, 
the section showing chie?y the chief elements of the fuel 
injection inducing means. 
FIGURE 3 is a detail view in vertical section on the 
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lines 3—3 of FIGURES 1 and 4, to show chie?y one 
intake valve and cylinder and the association of the 
fuel passage or nozzle with it, this being illustrative 
of the form of each of the eight intake valve and cylin 
der unit of the engine. 
FIGURE 4 is a detail, chie?y diagrammatic illustra 

tion, to show the relation of the so-called conduit cir 
cuit to the intake valve chambers or passages thereto, 
this section being on the lines 4—4 of FIGURES 1 and 2, 
this view being on a scale approximately one-half the 
scale of FIGURES 1, 2, 3, 
FIGURES 5, 6», 7, are views of a modi?ed form, FIG 

URE 5 being a vertical section on the line 5-5 of FIG 
URE 6, FIGURE 6 being a horizontal section on the 
line 6—6,of FIGURE 5, each of these views being in 
part side elevation or in part full plan view, respectively. 

Referring ?rst to FIGURES 1, 2, 3, 4, the eight cylin 
der, four cycle, internal combustion engine there shown, 
with my injection system applied thereto, has crank case 
1, crank shaft 2, engine pistons 3, connectingrods 4 
(two only shown in dotted lines) engine cylinders 5 
(eight in number as are also the engine pistons 3), 
spark plugs 6, intake valves 7 with springs 8 and seated 
on inlet ports 9, exhaust valves 10 with springs 11 (these 
shown only diagrammatically as used with exhaust ports 
as customary but not shown) cam shafts 12 having earns 
13 and driven at one-half crank shaft speed through 
gears ‘14 and gears 15 by crank shaft 2 only one of such 
cam shafts and its drive being in full the other being 
similar, air manifold 16, throttle valve -17 having lever 
18 and any link means 19 by which the throttle is ac 
tuated on its axis. The parts as designated are as usually 
‘used in a four cycle eight cylinder V type engine of the 
reciprocating piston type, the crank shaft being only dia 
grammatically shown by its ends, it being understood that 
the crank shaft is as such crank shafts usually are con 
structed in such eight cylinder V type engines, which 
have two cylinder, blocks with its pistons actuating one 
crank shaft, as the crank shaft 2. 
With the parts as above speci?cally designated there 

are incorporated the elements of my injection system, and 
this comprises a centrifugal air blower or pump means 20 
having vanes 21 on one side of the disk and vanes 22 
on the opposite side, a vertical shaft 23 to which the cen 
trifugal blower or pump means 20 is affixed by any key 
means 24 or otherwise, a pair of bevel gears 25 by which 
the pump means 20 is driven at a speed preferably sub 
stantially higher than the speed of the crank shaft 2 and 
is driven by crank shaft 2, a diffusion chamber 26, a 
diffusion chamber 27, a conduit circuit 28, and a plural 
number of relatively small passages or conduits, there 
being at least one such passage 29 to each intake passage 
30 of the cylinders 5. 
The small passages 29 are in the nature of nozzles but 

are relatively large since they do not discharge liquid 
fuel only and each should be as short as possible, and each 
discharges ?uid borne fuel to one of the intake passages 
30, each of the latter delivering air plus the received fuel 
through the associated intake port 9 as controlled by its 
associated valve 7, the latter being actuated for opening 
of the ports 9, by the cam shaft 12 associated once for each 
two rotations of the crank shaft 2 as in four cycle engines 
customarily. 
The conduit circuit 28 is in circuit with the blower 20 

in such manner that ?uid from one end 28a of the con 
duit circuit is discharged by means of the passage 31 and 
the port 32 (of somewhat restricted size or flow capacity) 
to the annular intake port 33 of the blower vanes 22, and 
so that ?uid is discharged from the diffusion chamber 26 
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to the other end 28b of the conduit circuit 28, and so that 
?uid as discharged from the diffustion chamber 27 through 
the small port 34 to the diffusion passage 26a for mix 
ture with ?uid therein, and so that atmospheric air in 
ducted by atmospheric air intake port 35 is injected by 
the blower vanes 21 to the diffusion passage 26a, and so 
that fuel discharged and somewhat atomixed as discharged 
from nozzle 36 is mixed in the port 34 with the ?uid 
?owing therethrough (or in the diifusion passage 26a). 
This circuit of the conduit circuit 28 with the blower or 
pump 20 by means of the two blower sections the vanes 
21 and the vanes 22 procures not only an injection of 
additional air continuously, as received from atmosphere, 
to the conduit circuit 28, but also procures a forced con 
tinuous moving ?ow of ?uid from the one end of the 
conduit circuit to the other end of the conduit circuit, so 
that by this induced ?ow, the ?uid in the. conduit circuit is 
forced into a very rapidly circulating movement about 
the circuit which includes not only the part thereof desig 
nated as 28, 28a, 28!), but also the passages in association 
with the blower unit 20, so that as this continuous cir 
culation is effected, there is also simultaneously and con 
tinuously an induction and injection of additional atmos 
pheric air into the ?uid ?owing in that circuit, and there 
is also a continuous injection of atomized or sprayed fuel 
from the fuel nozzle 36 which latter receives fuel con 
tinuously from the fuel pipe 37 as the latter receives it 
from the liquid or other fuel pump 38. The fuel pump 
38 has plungers or other means 39 actuated by eccentric 
rods 40 or other means by the shaft 23. The fuel pump 
38 has a by-pass 41 from its discharge manifold 42 which 
may discharge fuel back to the fuel supply or intake mani 
fold 43v which receives fuel from the fuel supply pipe 44, 
and this by-passing of fuel is controlled by a by-pass 
needle valve 45 normally seated in port 46 and moved to 
open the port 46 by pressure responsive piston or member 
47 attached to needle valve 45, according to the pressure 
of air in the pressure chamber 48 from pipe 49 and 
thereby from the engine air intake manifold 16, the 
pressure responsive piston 47 being on its other side sub 
ject to atmospheric pressure of air by means of port 50 
to atmosphere. The piston 47 is normally yieldably seated 
by the coil spring 51 which has such pressure on the 
piston 47 that its movement may be in accordance with 
the pressure or vacuum existing in the air intake mani 
fold 16, to which atmospheric air may enter by intake 52, 
as controlled, however, by throttle valve 17. 
The by-pass control means, as above described, effects 

a diminishment or increase of fuel ?ow to nozzle 36 and 
thus to the ?uid in the conduit circuit and ?ovw'ng thereto, 
proportioned according to the vacuum or pressure in in 
take manifold 16 and thus in accordance or in propor 
tion to the ?ow of atmospheric air into the intake mani 
fold 16 and that is in accordance with the control of the 
throttle 17, manually or otherwise. 
The ports (not shown) controlled by exhaust valves 10 

discharge combustion products to the exhaust manifold 
53, as in four cycle engines. 
The general operation of the device described is now 

explained. The engine crank shaft 2 is ?rst given initial 
rotation by any means as generally used with such en 
gines, and when so rotating the fuel pump 38 will pump 
fuel, as gasoline or kerosene or any other suitable- fuel 
which is ?uid, from any supply not shown, by the pipe 
44, and the rotation of the shaft 23‘ drives the blower 20 
with its vanes 21 and 22 at a substantially high speed, so 
that atmospheric air is inducted by port 35 and discharged 
to diffusion chamber 26, and so that air or ?uid in the 
conduit circuit 28 is withdrawn therefrom and passed by 
the blower vanes 22 to the diffusion chamber 27. Simul 
taneously air is inducted by the reciprocating engine pis 
tons 3 from the intake manifold 16, passing through the 
intake passages 30 in eight individual streams, as the 
valves 7 are periodically and cyclically opened. Fuel is 
continuously discharged from nozzle 36 and mixed with 
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4 
the air ?owing in passage 34 and in passage 26a, so that 
a mixture of air and fuel is continuously formed and 
passed through the end 2812 of conduit circuit 28 and 
through conduit circuit 28 to its end 28a for readmixture 
with new air and fuel entering the circuit. This rotation 
of the air and fuel mixture is very rapid as the blower 
speed is such and the passages are so restricted in their 
?ow capacity that such rapid circulation is obtained, and 
this rapid rotation or circulation results in a very thorough 
admixture of the air and fuel so that the mixture is very 
uniform in fuel and air proportions, so that the fuel is 
well atomixed and disseminated, and this mixture, even 
in characteristics passes along each of the ejection pas 
sages 29 in its circulation and therefore at each such 
ejection passage a quantity of the mixture passes to the 
air in the intake or inlet passage 30 of each engine cylin 
der 5 and that quantity is substantially equal in quantity 
and bears an equal quantity of fuel to each passage 29 
during each cycle of operation of the inlet valves 7. 
Each charge to an engine cylinder 5 is ignited, as in 

four cycle engines, and the rotation of the crank shaft 
2 reaches a normal speed, and with such speed the rapid 
circulation of the fuel-air mixture in conduit circuit 28 
continues, air and fuel being continuously added to main~ 
tain the mixture quality and proportion. The vanes 21 
are so proportioned with relation to vanes 22 that a 
slightly higher compression pressure is attained by the 
vanes 21 than by the vanes 22, so that continually there is 
induction of air to replenish the air supply in the circuit. 
At the same time the vanes 22 have such a relation to the 
passages in the circuit that there is continuous movement 
of the ?uid mixture from the end 28a to the end 28b of 
the circuit, in such manner as to procure rapid circula 
tion. This rapid circulation is such as to ensure that the 
fuel is continually carried in the air stream and not de 
posited or accumulated at any particular location of the 
circuit. The port 32 is su?iciently restricted so that a 
minimum or su?icient pressure is maintained in the cir 
cuit 28 and so that this pressure is substantially the same 
at all locations of the circuit, thus procuring an even flow 
of the ‘mixture through each of the ejection passages 29. 
The blower means and its speed and all passages must 

be so proportioned in any construction, according to its 
size and the power characteristics of the associated en 
gine, so that the circulation and even distribution, as 
above de?ned, will be secured. The circulation means 
for the conduit circuit should be so proportioned that there 
will be a considerable number of rotations of ?uid in the 
circuit during each cycle of combustion in the engine cyl 
inders 5, it being noted that generally speaking, the more 
rapid the circulation in the conduit circuit, the more thor 
ough and evenly will be the distribution of fuel in the 
mixture and thus to the engine cylinders. There may, in 
any construction, be any or a slight variation in the flow 
capacity of the ejection passages, as will facilitate the 
maintenance of equality of distribution of fuel but such 
variation is not contemplated to be necessary if the rapid 
ity of circulation of fuel mixture is sufficiently high. 

Referring now to the modi?ed form shown in FIG 
URES 5, 6, 7, this is in general similar to the ?rst form 
shown, but differs espectially in that the fuel mixture 
from the conduit circuit 28 is ejected directly into the en 
gine cylinders 5, and differs also in that the engine is a 
two cycle, three cylinder engine, associated with the de 
vice, and that the air induction and circulation means 
is limited to one blower vane means which performs the 
functions of both the vanes 21 and 22 in the ?rst form. 
The engine cylinders 5 have in their heads, fuel mix 

ture inlet valves designated 54, these being somewhat 
different since they do not admit the. main air supply but 
only the fuel mixture supply. The valves 54 control ?ow 
from the fuel mixture chamber 55 and this receives fuel 
mixture by passages 29‘, these being supplied as in the 
?rst form by the conduit circuit 28, there being two pas 
sages 29, one on each side of the fuel mixture chamber 
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55, that is there are two passages 29 for each mixture 
chamber 55, all receiving the mixture from the conduit cir 
cuit 28. The conduit circuit 28 is formed in the engine 
cylinder head 56 and by pipe 57 mixture passes to the 
annular intake chamber or port 58 and this also receives 
atmospheric air by passage or port 59 from atmospheric 
air as controlled by manually adjustable valve 60. This 
intake chamber 58 also receives fuel from the fuel nozzle 
36 which receives fuel as pumped through pipe 37 from 
the fuel pump 61 which may be of any type, vane, gear 
or plunger, and has the by-pass fuel regulation by by 
pass 41, which in this form is controlled manually by the 
hand valve 62, for fuel regulation. 
The mixture or ?uid drawn from intake chamber 58 by 

the vanes 22a passes therefrom by way of pipe 63 to the 
opposite end of the conduit circuit 28. The rotor blower 
20 hearing vanes 22:: is rotated by a radial inward ?ow 
turbine 64 which is on shaft 23a which drives also thereby 
the air charging blower 65 of centrifugal type, the latter 
inducting air through port 66 and passing it by pipe 67 
to the cylinder inlet ports 68, as in two cycle engines, gen 
erally. The cylinder exhaust ports 69‘ pass exhaust gases 
at some pressure through exhaust manifold 70 to the 
annular chamber 71 where it passes by nozzles or guide 
blades 72 to the turbine 64 to drive that turbine. The 
shaft 23a may at start be driven by electric motor 73 
by current supplied by any source. 
The mixture inlet valves are actuated by cam shaft 

12a and that is driven by gears 14a and 15a b-y crank 
shaft 2. The port 32 somewhat restricts ?ow from the 
one end of the conduit circuit, and there is always some 
induction of air by way of the port 59, so that, as in the 
?rst form, there is continuously induction of air to the 
circuit, and also rapid circulation of air in the conduit 
circuit to maintain equality of mixture and stability of 
the mixture. In this form the fuel mixture admission is 
timed by valves 54 and their actuation to be according 
to the timing as diagrammatically shown in FIGURE 7, 
where the chord between radii a and b is the expansion 
period, that ‘between radii b and c is the air charging and 
exhaust period, and that between radii c and d is the fuel 
mixtures injection period from the fuel mixture cham 
her and the conduit circuit, this period being immediately 
after the air charging period, that is before there is more 
than a moderate compression in the engine cylinder. 

It should be noted that the form shown in FIGURES 
5, 6‘, may be used for higher compression engines by use 
of any other form of compressor for the induction to the 
conduit circuit of air, and that then the mixture ad 
mission may 'be at any higher pressure point of the cycle 
as at maximum compression in the cylinder. The form 
of induction as in either form may be used in the other 
form, interchangeably, according to the construction. The 
direct injection form may be used in diesel engines, the 
‘air pumping means being also a high pressure means 
of any kind. The compression means shown is repre 
sentative of any form of air compression means. 

In the ?rst form described, since that is in association 
with a four cycle engine, the air pressure in the conduit 
circuit 28 may be only say ?ve to ten pounds since the 
air in the manifold is usually no higher than atmospheric 
pressure and at lesser pressures in less than near maximum 
loads. In the second form described, FIGURES 5, 6, 
the fuel distribution is described as occurring immediately 
after closing of exhaust and air inlet ports, and therefore 
the ?uid fuel injection or ejection from chambers 55, 
need not be more than say ?fteen or twenty pounds or 
as much more than that, as is desired, and the air pres 
sure in the conduit 67 for scavenging of the cylinders need 
not be more than say ?ve to ten pounds. The fuel spray 
ing or atomizing pressure may in either type be as high 
as is desired for ef?cient spraying or atomizing of the 
fuel as ejected from fuel nozzle 36. In the event that 
the direct fuel injection is used, with a two cycle engine, 
as in FIGURE 5 and FIGURE 6, there may be a dual 
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6 
type of compression means as in FIGURES 1 and 2, 
and the induction of fuel and compression, illustrated 
as by blower vanes 21, may be by any type of air com 
pression means ‘such as any reciprocating piston com 
pression means, although the ?uid circulation, illustrated 
as by vanes 22, may be by the same type, namely 
centrifugal blower or rotor means, the ?uid in the circuit 
being, however, at ‘a pressure as high as may ‘be neces 
sary, say even as high as one thousand to two thousand 
pounds. 
The passages 29 of either form are passages which pass 

a fuel mixture of air and fuel atomized therein and to 
some extent vaporized therein and they are designated in 
the speci?cation as ejection passages. They may other 
wise be called fuel mixture discharge passages—refening 
to the discharge from the conduit circuit, or alternatively 
they may be called-fuel mixture inlet passages-referring 
to the inlet therefrom to associaed combustion units. 
The use of the term fuel mixture is descriptive of the mix 
ture of air and fuel injected thereto and circulated there 
with in the conduit circuit, and it may be noted that this 
mixture should have a proportion of air which is con 
siderably less than sufficient for combustion of the fuel 
included, ‘but this proportion of air should have at least 
a su?icient proportion of air or a carrier gaseous ?uid 
which is su?icient as a carrier for the atomized fuel car 
ried thereby. This proportion may in any case be [as is 
determined to be best and most effective for a particular 
construction. The rotative ?uid impeller 20 should have 
such relatively high speed that a very rapid circulation 
of ?uid is maintained so that there may be at least several 
or a number of circulations of ?uid during the time of 
each cycle of the associated engine, in the latter’s opera 
tion. 

While I have shown particular devices and combina 
tions of devices in the illustration of my invention, I con 
template that other detailed devices and combinations of 
devices may be used in the realization of my invention 
without departing from the spirit and contemplation there 
of. I have shown the fuel distribution device as used 
with a reciprocating piston engine, but it is intended and 
contemplated that this distribution means for fuel may 
be used with any engine having combustion units each 
including a combustion chamber and an intake passage 
thereto for fuel bearing ?uid, and such units may be used 
for reciprocating or turbine engines. 
What I claim is: 
1. In a fuel distributing means for combustion engines 

having a plural number of combustion units each unit 
including a combustion cylinder, a reciprocable piston in 
the combustion cylinder, a means for supply to the com 
bustion cylinder of the main charge of air for combustion, 
and an exhaust from the combustion cylinder; a conduit 
circuit for fuel mixture circulation therein; a plural num 
ber of fuel mixture discharge passages discharging from 
said conduit circuit all of restricted and substantially equal 
?ow capacity; each of said combustion units having dis 
charge of fuel mixture thereto from said conduit circuit 
by at least one of said passages; a ?uid impeller means 
interposed in said conduit circuit for actuation to induce 
circulatory movement of fuel mixture in said conduit 
circuit; a means in association with said ?uid impeller 
means to continuously introduce air from atmosphere to 
said conduit circuit under pressure exceeding pressure in 
said conduit circuit and having capacity to maintain pres 
sure exceeding atmospheric pressure in said conduit cir 
cuit; a means to continuously introduce fuel to said con 
duit circuit under pressure exceeding pressure in said 
conduit circuit; means actuating said ?uid impeller means 
to maintain rapid circulation of fuel mixture in said con 
duit circuit. 

2. In a fuel distributing means for combustion engines 
having a plural number of combustion units each of which 
includes a combustion chamber and a main air intake pas 
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sage thereto by which a main charge of air is inducted to 
the combustion unit; a conduit circuit for fuel mixture cir 
culation therein; a plural number of fuel mixture passages 
discharging from said conduit circuit and of which pas~ 
sages at least one is associated with each of said com 
bustion units to permit ?ow of fuel mixture to the com 
bustion unit from the conduit circuit; a rotative ?uid 
impeller means interposed in said conduit circuit to re 
ceive fuel mixture from one adjacent part of the conduit 
circuit and pass it to the other adjacent part of the con 
duit circuit; means included with said rotative ?uid im 
peller means to continuously induct atmospheric air and 
to introduce such inducted air to said conduit circuit at 
a pressure exceeding pressure in said conduit circuit; a 
fuel pumping means and pump discharge therefrom to the 
inducted atmospheric air entering the fuel mixture in the 
conduit circuit and means driving the fuel pumping means 
to procure introduction of fuel to such inducted air. 

3. The device as de?ned in claim 2, and: the said main 
air intake passages to said combustion units and said fuel 
mixture passages providing ?ow from said conduit circuit 
being each associated one passage from the conduit cir 
cuit with one main air intake passage; and valve means 
in each ‘said main air intake passage to cyclically control 
movement therethrough, and means cyclically actuating 
said valves. 

4. The device as de?ned in claim 2, and: the means 
driving said fuel pumping means procuring drive of the 
fuel pumping means at speed substantially proportionate 
with the speed of cyclic charging and combustion in said 
combustion units. 

5. The device as de?ned in claim 2, and: the means 
driving said fuel pumping means procuring drive of the 
fuel pumping means at speed substantially proportionate 
with the speed of cyclic charging and combustion in the 
said combustion units per unit of time, and means for 
regulating the ?ow of fuel from said fuel pumping means 
in accordance with the air volume in said combustion 
unions in cyclic combustion phases. 

6. In a fuel distributing means for combustion engines 
having a plural number of combustion units each said unit 
including a combustion cylinder and a main air intake 
passage thereto and a piston reciprocable in the combus~ 
tion cylinder; a conduit circuit for circulation of fuel 
mixture therein; a plural number of fuel mixture 
passages each of restricted and substantially equal ?ow 
capacity and associated with said combustion units to 
provide conduction of fuel mixture from said conduit 
circuit independently to each of said combustion units by 
at least one said fuel mixture passage; a rotative fluid im 
peller interposed in said conduit circuit for actuation to 
induce circulatory movement of ?uid in said conduit cir 
cuit; a fuel pumping means and means driving it; a com 
pressor means to induct atmospheric air and discharge it 
into said conduit circuit under pressure exceeding atmos 
pheric pressure and having capacity to maintain pressure 
exceeding atmospheric pressure in said conduit circuit; a 
conduit from said fuel pumping means to inject fuel to 
the air stream entering into and circulating in said conduit 
circuit; and means actuating said rotative ?uid impeller 
and said compressor means. 

7. The device as de?ned in claim 6, and: the said main 
air intake passages of said combustion units having each 
an air intake valve associated therewith to cyclically per 
mit ?ow through the intake passage to the associated 
combustion cylinder, the said intake passages of said 
combustion units providing for intake of atmospheric air 
for combustion in said combustion cylinders to supple 
ment the air delivered to said conduit circuit with the 
fuel borne thereby. 

8. The device as de?ned in claim 6, and: the means 
driving said pumping means procuring drive of the fuel 
pumping means at speed substantially proportionate with 
the speed of the cyclic charging and combustion in said 
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combustion cylinders; and means for regulating the ?ow 
of fuel per cycle from said fuel pumping means to said 
conduit circuit and a pressure responsive means sub 
jected to pressure in said intake passages and controlling 
said means for regulating the flow of fuel to effect di 
minishment of that ?ow of fuel in proportion to the 
diminishment of pressure in said intake passages and to 
effect increase according to increase of pressure in said 
intake passages. 

9. In a fuel distributing means for combustion engines 
having a plural number of cylinders each cylinder having 
a piston reciprocable therein and each cylinder having a 
main air intake port thereto for introduction of a main 
air charge from passage means therefor; a conduit circuit 
having fuel mixture discharge passages each of restricted 
flow capacity and each of substantially equal volumetric 
capacity and each fuel mixture discharge passage deliver 
ing from said conduit circuit to an associated one of said 
air intake ports; an air compressing means inducting air 
from atmosphere and delivering to said conduit circuit; a 
rotative ?uid impeller interposed in said conduit circuit 
to induce circulatory movement of fuel mixture therein; 
means for actuating said air compressing means and said 
rotative ?uid impeller; a fuel pumping means driven at 
speed substantially proportionate to the speed of recip 
rocation of said pistons and delivering fuel to the air en 
tering into and circulating in said conduit circuit for ad 
mixture with the air ?owing thereto and therethrough. 

10. The device as de?ned in claim 9, and: the said ?rst 
named passage means for receiving main air supply having 
a throttle means therein; a pressure responsive means re~ 
sponsive to pressure in said passage means for receiving 
atmospheric air between said throttle means and said air 
intake ports, said pressure responsive means having in 
actuatable interconnection with it a fuel regulation means 
for diminishment or increase proportionately of the'fuel 
delivered by the fuel pumping means to said conduit cir 
cuit by admixture with air ?owing therethrough from said 
air compressor means. 

11. The device as de?ned in claim 9, and: the means 
driving said air compressing means and rotative ?uid 
impeller being more particularly de?ned as a driving in 
terconnection between them and said pistons of the com 
bustion engine. 

12. In a fuel distributing means for combustion engines 
having a plural number of engine cylinders each having a 
piston reciprocable therein and each having means for 
entry of a main supply of air thereto for combustion 
therein and each having means for exhaust of gases there 
from; a plural number of fuel mixture inlet ports at least 
one to each engine cylinder for supply of fuel mixture 
thereto; a conduit circuit having passages therefrom at 
least one to each injection port, the said fuel mixture inlet 
ports and said passages providing for restricted and sub 
stantially equivalent ?ow from said conduit circuit to each 
of said engine cylinders under pressure exceeding atmos 
pheric pressure; a rotative ?uid impeller interposed in 
said conduit circuit to induce circulatory movement of 
?uid in said conduit circuit; a compressor means actuable 
to induct atmospheric air and deliver such air to said con 
duit under pressure exceeding pressure in the conduit 
circuit; means for actuating said rotative ?uid impeller 
and said compressor means; a fuel pumping means driven 
at speed substantially proportionate to the speed of re 
ciprocation of said pistons in said engine cylinders and 
delivering fuel under pressure exceeding pressure in the 
conduit circuit to the air entering from the compressor 
means and circulating in the conduit circuit. 

13. The device de?ned in claim 12, and: the said con 
duit circuit and fuel mixture inlet ports and passages 
thereto being further de?ned as including, for each fuel 
mixture inlet port, two passages associated one such 
passage discharging from one side of the conduit circuit 
to a fuel mixture inlet port and another such passage dis 



3,042,015 

charging from an opposite side of the conduit circuit 1,612,377 
to the fuel mixture inlet port. 1,625,997 
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