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gp9 and A. Josis'Eon, of CatCAGO, ILLINOIs, ASSIGNOR, BY HIESNE ASSIGNMENTs, 
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CAREURETOR. 

Ágglication filed Rovember 6, 1916. Serial Ro. 128,838. 
To all via in if anay concei. 
Be it known that I, Edward A. JoHNSTON, 

a citizei of the United States, residing at 
Chicago, in the county of Cook and State of 

it's 

2. 

s 5 

inois, have invented certain new and use 
ial improvements in Carburetors, of which 
the following is a full, clear, and exact 
spacification. . . . . . 
This invention... relates to carburetors. 
One of the objects of the invention is to 

inprove and simplify carburetors for use 
in connection with relatively heavy fuels, 
stich, for example, as kerosene. 
Another object is to render more efficient 

the barring of heavier hydrocarbons. 
Another object is to provide a carburetor 

readily responsive to varying load condi 
tio;:3 adapted to neet all of the requirements 
for successful commercial operation. 
These and other objects are accomplished 

by providing a novel carburetor structure 
having, among other elements, primary and 
secondary supply passageways, means for 
sapplying fuel through one of them con 
tinuously during the operation of the en 
gire, and means whereby fuel is supplied 
through the other one in variable quantities 
is accordance with engine load conditions. 
The invention is illustrated on the accom 

paying sheet of drawings, in which 
figure 1 is a fragmentary side elevation 

of a four cylinder vertical engine equipped 
with ray improved carburetor; 

Figure 2 is a vertical sectional view taken 
through the carburetor, showing the pri 
Inary and secondary fuel supply passage 
ways, fuel supply means, and control means 
associated with one of the passageways; 

:: 
Figure 3 is a fragmentary plan view of 

{he carbureter showing the primary and sec 
ondary fuel passageways and the constant . 

; and 
gtire 4 is a fragmentary side elevation 
he hot air connection from around the 

exhais, pipe to the carburetor. 
e various novel features of my 

i fuel, supply chamber associated there 

inven 
tiosi will be apparent from the following 
description and drawings and will be par 
ticulairly pointed out in the appended claims. 
The problem of efficiently utilizing or 
arting the relatively heavy hydrocarbons, 

such as kerosen, for power purposes, has, 
for a consideraible length of time, confronted 

ears and designers in a Serious mail 

ner. The problem is more serious where the engine, which is supplied with heavier 
grades of fuel, is subjected to rapidly vary 
ing load conditions, such, for example, as 
where the engine is installed in a tractor for 
drawing plows and the like. The same thing 
holds true where the engine is subjected to 
motor truck service, in which case variable 
speed conditions are also encountered to a 
considerable degree. In most carburetors 
there is but a single fuel supply passage 
way. One objection to such a carburetor 
is that the speed of the mixture is not suf 
ficiently high on light loads to prevent an 
accumulation of the heavy fuel in the form 
of a deposit on the walls of all passageways 
leading from the carburetor to the cylinder. 
Under such conditions, when the throttle 
valve is opened and there is a heavy suc 
tion produced, this mass of accumulated 
fuel is drawn into the cylinder, having a 

s 

fouling effect. The question of mixture or 
fuel speed, therefore, is a material one, espe 
cially where the heavy fuels, are employed. 
To obtain and maintain the desired mixture 
speeds. I have chosen to employ a plurality 
of fuel passageways of proper dimensions, 
one of which passageways conducts the fuel 
Supply for idling and light load conditions 
and another of which assists in accordance 
with other engine load conditions. 

I have chosen to disclose my carburetor 
10 in connection with a four cylinder ver 
tical engine 11 having the usual exhaust 
pipe 12 common to all cylinders. In so far 
as the supply of fuel to the cylinder is con 
cerned, the cylinders are arranged in pairs 
so that the two left-hand cylinders, as 
shown in Figure 1, will receive their sup 
piy of fuel through a short passageway 13, 
and the two right-hand cylinders, as shown 

5 

98 
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in Figure 1, will receive their supply of fuel 
through a short passageway 14. These pas 
sageways are formed in oppositely arranged, 
downwardly extending portions 15 and 16 
of a main casting or manifold 17, said por 
tions being suitably secured to the top of 
the cylinder structure in any suitable man 
ner. The passageway 13, at the left-hand 
side and the passageway 14 at the right 
hand side form terminations of longitudi 

0. 

nally extending passageways. 18 and 19, , 
which are formed in the same casting 17. 
The passageway 18 is considerably smaller 
than the passageway 19, and cominunicates . . . . . . . . . . . . ; 
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with what choose to cali the primary sup 
ply passageway 20 of the carburetor. Ad 
jacent the primary supply passageway 20, 
and properly separated therefrom by a suit 

is able partition 21, is a secondary supply pas 
sageway 22, which communicates with the 
relatively, large passageway 19. The wall 
of the primary passageway is provided with 
a shoulder 23 to properly locate a Venturi 
tube 24, and in a similar manner the wall of the secondary passageway is provided with 
a shoulder 25 to properly locate a Venturi 
tube 26 therein. 

Liquid fuel is supplied to the primary 
fuel passageway 20 and secondary fuel pas 
sageway 22 through nozzles 27 and 28, re 
spectively, projecting into the narrowest 
parts of the Venturi tubes, the fuel being 
supplied to said nozzles from a constant 
level fuel chamber 29, which is used in com: mon by b8th of the passageways. This fuel 
supply chamber is formed on one side of the vertically arranged passageways 20 and 22 
in a citing which is common to the body of 

28 
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nected to the other casting 17. Fuel is sup 
plied to this chamber 29 it, a float cham 
ber 30. 
The supply of fuel through the primary 

fuel supply nozzle 27 may be regulated by 
a hand control’ needle valve 31 turning 
above the gauge 31", and likewise the sup 
ply of fuel through the secondary fuel sup 
ply nozzle 28 may be regulated by a needle 
valve 32. It will be noted that the verti 
cally arranged primary supply passageway 
20 is without a valve, so that when the en 
gine is running this furnishes a free pas 
sage of air and liquid fuel; or, rather, a 
mixture of the two therethrough. On the 
other hand, the secondary passageway is 
provided with a poppet valve 33 which is 
ressed upwardly against or toward its seat 
y a spring 34, one end of which presses 

against the widened portion of the valve it 
self and the other end of which presses 
against a collar 35 secured to a threaded 
member 36 screwed into the lower part of 
the carburetor. This threaded member may 
be adjusted to vary the tension of the spring 
34 and locked in adjusted position by a 
winged nut 35°. The valve 33 is provided 
with a sleeve 37 which is slidable over a 
smooth portion of the threaded member 36, 
so that the valve may be freely reciprocated. 
Located in the E. 13 and 14, re spectively, are butterfly throttle YE 
and 39, which are mounted upon suitably 
connected rocker shafts 40 and 41, which in 
turn are connected to the governor of the 
engine through a link 42. These rocker 
shafts are preferably connected by means 
of a coupling havizig two elements 40 and 
41' securely fastered to adjoining ends of 
the shafts 40 and 41, respectively. The 
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the carburetor and which is suitably con 
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coupling elements are held in yielding coal 
tact by means of the spring 4 vhich acts 
through the collar 41 and the shaft 4i on 
the coupling element 41. . . . . . 
The air which is supplied to the passage 

ways 20 and 22 is heated in a hood 43 lo 
cated around and secured to the ghaust 

a 

pipe 12 and which is connected to said pas sageways through a vertically &raged con 
duit 44 of the hood and through a cap Enem 
ber 45 which fits over the to of the carbu 
retor and is secured thereto by suitable bolis 
46. Priming cups 15 are placed on the ver 
tical portions 15 and 16 of the intake mani 
fold which provide an easy way of getting 3 
gasoline into the cylinders for stering. 

In operation, when the engine is idling 
or running on light loads, the supply of air 
is drawn through the hot air supply connec 
tion, through the primary Wenturi tube 24 
and past the primary fuel supply nozzle 27. 
In view of the fact that this primary pas 
sageway is small, and especially 80 at the 
small part of the Wenturi tube, at , which 
point the liquid fuel is drawn into the pas sageway, 8, relatively high speed oil the 
heated air past the fuel nozzle is attained 
which atomizes liquid hydrocarbon form 
ing an explosive mixture which passes in 
opposite directions through the senal pas: 
sageway 18, then down through the passage 
ways 13 and 14 into the four cylinders of 
the engine. It is to be noted that this pri 
mary fuel path is stinail throughout its 
length to maintain the high speed of the 
mixture. While the terminating passage 
ways 13 and 14 are somewhat larger, it will 
be noted that the latter are arranged ver tically, gravity thereby assisting in prevent 
ing deposits of liquid fuel at these sections. 
in passing through the passageways 13 and 
14, the fuel supply is controlled by the throt 
tle valves 38 and 39, which under no lead 
and light load conditions are open a rela 
tively small amount. As above indicated, 8 
under no load and light load conditions, all 
of the fuel which passes into the engine 
passes exclusively through the primary fiel 
supply passageway 20; that is to gay, yo 
fuel whatsoever passes through the second- 39 
ary passageway 22. However, just as soon 
as the engine load increases, he poppet, waive 
33 is drawn downwardly due to the in 

s 
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creased suction of the engine, whereupon a supply of air also passes through the passage- is 
way. 22. When this increased load is slight, 
no liquid hydrocarbon is drawn into the sec 
ondary fuel supply passageway 22, but only 
the secondary supply of sir which acts in a 
manner to increase the volume and slightly as 
dilute the mixture passing through the pri. 
mary passageway at this time, the fuel stap 
ply from the primary passageway and the 
air from the secondary passageway 22 meet 
ing at the top of the termisting passage- 888 
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ways 13 and i4 which lead into the engine. 
As the load increases, the throttle valves 
38 and 39 are opened more and more, through 
the action of the engine speed governor, and 

5; the effective vacuum increases in like pro 
portion to increase the opening of the pop 
pet valve 33, whereupon the supply, of fuel 
is not only continued through the primary 
passageway 20, but fuel is also drawn into 

as the secondary fuel passageway 22, this in 
creased volume of fuel being supplied past 
the throttle valves 38 and 39 and into the en 
gine to meet the increased demand. In this 
present carburetor, therefore, two relatively 

jail passageways are provided to obtain 
ind maintain high speed of the mixture and 

presert, it in thoroughly atomized and va 
porized condition to the cylinders of the 

20 engine. As the load on the engine is in 
creased the engine speed decreases slightly 
temporarily, the throttle valves 38 and 39 
open a corresponding amount, and the pop 
pet valve 33 is drawn further open to occa 
sion an additional supply of fuel through 
the secondary passageway which is neces 
sary over and above the supply which 
passes through the primary fuel supply pas 
sageway 20. When the engine is operating 
at full load the throttle waives 38 and 39 
are substantially in wide open positions, 
the poppet valve 33 is maintained a consid 
erabie distance from its seat, and a large 
quantity of fuel is supplied at high mix 

33 
ture speed. If the load increases during any part of the range, the speed of the engine de 
creases temporarily and the openings of the 
valves are inereased, an increased volume of 
fiel being thereby supplied to bring the en 
girie up to normal speed and handle the 
load. The poppet valve.33 in opening and closing, or in varying the opening of the 
secondary passageway 22, takes care of the 
fuel supply for changes in load. All the fuel required for the engine during idling 
and light ioad conditions passes through the 
primary passageway. When a heavier load. 

8 

is placed upon the engine, all additional fuel 
necessary is supplied through the second 
arly passageway. . 

y means of my carburetor, heavier hy 
drocarbons, such, for instance, as kerosene, 
may be utilized efficiently to s very high de 
gree, meeting all the requirements under 
varying loa 
are encountered in commercial operation. 

It is apparent that there may be various 
imodifications of the invention other than 
that here particularly shown and described, 
and it is my intention to cover all such 
modifications which do not involve a depar 
ture from the spirit and scope of my inven 
tion as set forth in the following clains. . . 
What I claim as new is: 
l. In a charge forming device for internal 

combustion engines, the combination of an 
engine cylinder having an intake, a car 
buretor having a plurality of mixing cham 
bers, a plurality of adjacent horizontal pass 
sageways connected therewith and terminat. ing in a single downwardly extending pas 
sageway connected to the cylinder intake and 
a throttle valve in said downwardly extend ing passageway. 

2. In a charge 
cylinder engines, the combination of a plu 
rality of cylinders, a carburetor having a plurality of vertically arranged mixing 
chambers automatic means controlling dhe 
of said chambers dependent on the load on 
the engine, a horizontally extending mani 
fold having a plurality of passageways com 
municating intermediate their ends with the 
respective mixing chambers, a downwardly 
discharging passageway at each end of the 
manifold communicating at its lower end 
with a cylinder and at its upper end with the 
parallel passageways, and a throttle valve in 
each of said downwardly discharging pas 
sageways. 

In testimony whereof I affix my signature. 

EDWARD A. JOHNSTON. 
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forming device for multi 
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