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*This invention relates to carburetors for
liquid fuels, and refers more particularly to
carburetors designed for use with internal
combustion engines, and it has for its object

5 to provide improved means to proportion-
ately retard the delivery of fuel to form the
high speed mixture as the speed increases.

‘According to the present ‘invention, sup-

plementary air is supplied at such a point
~ with respect to'the point: of issuance of the
fuel from the jet, that when the vacuum
within the choke or induction tube changes
as a result of changes in engine conditions,
the consequent changein the rate of flow of
5 the supplementary air will act to control the
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rate of flow of the fuel from the jet, in such

a manner that the fuel-air ratio may thereby
be maintained constant for all engine condi-

.. tions and positions of the throttle, or, the

% device may be set to give either a progres-
sive increase:or decrease in fuel-air ratio
with increasing choke vacuum. Lo

According to one form of ‘the invention,

4 tube is provided for the supply of the sup-

=2 plementary air, said.-tube being so arranged

as to admit the said air at a point adjacent
the-discharge orifice of the. jet. Provision
is preferably made for initially adjusting

... the size of the air outlet to the tube. The

* arrangement is such that the direction of flow
of the incoming air is more or less opposed
to that of the fuel as it issues from the jet.

In the arrangement referred to.the air

; inlet tube is so arranged and constructed that

its inner end more or less shrouds: the exit

:

for the fuel from the jet. Provision may be-

made whereby the position of the shroud
may be adjusted with respect to the end
40 of the jet. . - S
In order that the invention may be the
better understood; reference is had to the
appended drawing in which :— o
Fig. 1 is a front elevation of one form
5 gf carburetor according to the present inven-
ion. i :
Fig. 2 is a side elevation.
. Fig. 8 is a plan.

50 Fig. 2.

Fig. 4 is a sectional elevation on line A—A

Fig. 5 is a sectional view along line B—B,
Fig. 3. ) _
Fig. 6 is a plan of a carburetor embodying
a ‘modification.
~~ Fig. 7 is a section on line C—C Fig. 6.
Fig: 8 is a section on line D—D of Fig. 6.
Fig. 9 is a fragmentary view showing a
further modification. o o
- Fig. 10 is a vertical section on line E—E,
Fig. 9. : ' . %0
Fig. 11 is a sectional plan on line F—F,
‘Kig. 12 is a sectional view showing a modi-
fied detail of construction. o
Fig. 18isaplan. SRR LB
Fig. 14 is a sectional view showing a fur-
ther modified -detail. ~ co
- Figs. 15.and 16 are views showing modified
forms of jets and supplementary air supply
ducts arranged in accordance with the pres-
ent invention. " o
- Referring to Figs. 1 to 5 of the drawing,
1 indicates the choke or induction tube of the
carbureter, and 2 the throttle valve which is
operated in the usual manner by means of a @
control -member attached to the lever 8, any
suitable form of float, not ‘shown, and dis-
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~posed within the float chamber 4, being pro-

vided.

Located within the choke tube is a fuel
jet 5, which is at its lower end screwed into
the tube 6, which is formed integral with the
choke tube, and into which tube the fuel flows
from the float chamber by way of a tube 7
formed integral with the said float chamber,
and connected to the tube 6 by means of a hol-
low bolt 8 through which the fuel also passes
in its passage to the tube 6. ' A

Formed upon the choke tube at a point .
diametrically opposite to the point at which
the tube 6 is formed is a boss 9 into which
is screw threaded a tube 10, the lower end
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“of ‘which extends into the choke tube and is

disposed in close proximity to the exit end of
the jet 5 or shrouds the same, according to the
manner in which the said tube 10 is adjusted,
the bore of this latter tube at its lower end-
being coned, and of a slightly larger diameter
than the outer diameter of the upper end of .
the said jet. 100
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*% ing the tube 10 in the manner just described,

9% air increases when the pressure within the

40
‘0 out a small controllable range as-compared to

€0

2:

The tube 10 extends upwardly beyond the
boss 9, and at its upper end is provided with
a plain portion upon which is formed a hori-
zontally disposed hollow boss 12, the bore of
which is screw threaded and communicates at
its inner end with the upper end of the bore of
the tube 10.

Disposed withiii'the hollow boss 12 is the
inner end of a screw threaded body 13, the
thread of which engages with the thread with-
in the boss, and the outer end' of which is
provided with a milled knob 14, whereby the

body may be screwed inwardly to cause its

inner extremity to enter the bore of the tube
10 to the desired extent to thereby adjust the
vate of flow of air down. this tube, a' milled
lock nut 15 being provided for locking the
body- 13-in its adjusted position.

From the foregoing, it will be readily seen

. thats the tube 10 may be adjusted vertically

with respect to the fuel jet by screwing: the
tube up or down. the boss 9. In order to lock
the tube 10 in its adjusted position:a milled
locknut 16:is provided thereon.. By adjust-

it is possible to alse adjust the fuel-air ratio
of the mixture.

The action of the carburctor during the
normal running of the engine is sucht that

#: the low pressure within the choke tube. 1,

in addition to-causing:fuel to be drawn from
the jet 5 in the usual m#nner, also causes a
stream. of air to be drawn' in through the
tube 10, the rate of flow of which stream of

choke tube drops as a result of a change of
engine condition, the result of this being that
the pressure immediately around the point at
which the fuel leaves the jet varies-through-

the wider range of pressure variation within
the choke tube for various engine conditions.

This form of construction provides the in-
cidental advantage that by reason of the sup-

" plementary air and petrol streams flowing in

from diametrically opposite points of the
choke tube and: along: the same’ axis-or diam-
eter; a very complete atomization of the fuel

takes place.

Tor the purpose of permitting of the idling
of the engine when the throttle is closed, a
bye-pass duct 17 is formed within a lateral
extension 18 cast along one side of the choke
tube, the said duet communicating at one

~end with that portion of the choke. tube de-

signed. to be located between the engine in-
take manifold and the throttle valve 2, by
nreans of: a- port 19, and at the other end com-
municating with the portion of the cheke
tube adjacent the jet by means of a port 20,
Figs. 3,4 and 5.

Screwed within the port 20 and extending
to within close proximity to the jet 5 is a noz-~
zle 21, which 1s so arranged as to be capable

" of adjustment toward and away from the
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jet, a suitable lock nut 22 being provided to
lock the nozzle in its adjusted position, the
arrangement being such that when the throt-
tle is closed a slow running charge is drawn
into the nozzle, through the duct 17, port 19,
into the forward end of the choke tube and
then into the engine.

Fronythe foregoing, it will be readily seen
that by adjusting the distance of the nozzle
21 from the jet b, control of the slow ranning
{ueliair ratioiseffectedi-

For the purpose of effecting the adjust-
ment of the speed of slow running, an ad-
justing screw 23 is provided, which is of such
length as to permit of its inner end being
serewed: into- the duct and thus-in effect re-
stricting, its-bore, a. lock: nut: 23* being pro-
vided- to loek.this-adjusting. serew in:the de-
sired: position. :

According to the form of construction:

shown in-Ifigs. 6, 7 and 8, instead of the choke
tube being provided. with. a by-pass;. such- as
above deseribed, an. auxiliary chcke or in-

duction tube 24 is:provided, the inner end

of which-is-in communication with that part
of the choke tube 1 which is on: the engine
side - of the'throttle valve 2.

The choke tube 24 1s-provided: with a fuel
jet and supplementary air supply tube con-
structed: and arrvanged. in a: similar manner
to- that: within- the main choke tube and in-
dicated by corresponding reference numer-
als, this cheke tube; jet. and. supplementary
air supply tube; however, being of somewhat
smaller dimensions-than.the main choke-tube,
jet and supplementary air supply tube re-
spectively, the fuel for this jet being fed from
the float chamber by way of a:tube25. This
auxiliary cholke tube is provided: with a bolt
24* whereby the speed: of slow running may
be controlled,.a. lock nnt 24 being provided
for locking the-said bolt inits adjusted posi-
tion:

According to the modification shown in:

Figs. 9, 10 and 11 instead of an auxiliary ~

jet or by-pass being provided, the main jet
and supplementary air supply tube, instead
of being arranged so that their cominon axis

intercepts the longitudinal axis of the choke:
tube 1, are arranged at one side of the said ™

longitudinal axis and in closer proximity to
the throttle valve 2, which is provided with
a small tube 26, which extends through the
throttle valve, and when the latter is closed

the outer end of this tbe becomes located in =~

close proximity to the jet; and thus permits
of a sufficient supply of mixture to be drawn
into the engine to perimit of its idling when
the said valve i closed.

For the purpoese of permitting the tube 26

to be initially adjusted, this tube is provided
with a screw thread, as shown in Figs. 10 and
11, which engages with a ecorresponding
thread within the valve 2. N

From the foregoing it will be readily un-
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derstood that adjustment of ithe body. 13
causes an adjustment of the petrol-air ratio
of the normal running mixture; while ad-
justment of the distance of the tube 26 from
the jet controls the slow running ‘fuel-air
ratio. ‘ : :
The slow running devices illustrated in
Figs. 1 and 9, dispense with-the necessity
for a fine bore pilot jet with its well known
tendency to choke up. It must be under-
stood, however, that the jet scheme described
in’ ‘this “specification” can: be used with any
of the ordinary types of pilot jet. =
According to a further modification shown
in Figs. 12 and 13, the hollow boss upon the
upper end of the tube together with the body
13-1s dispensed with, and:screwed upon the
upper end of the tube 10 is.a hollow perfo-
rated body 27, mounted by means of a screw
28 within the upper portion of which body is
an aneroid barometer disc 29 carrying upon
1ts underside a needle valve 30 designed to co-

" act with the air entry orifice at the upper

40

)

end of the tube, the arrangement being such
as to automatically reduce the amount of air

entering the tube as the carburetor is moved

to higher altitndes, and thus cause the ‘mix-
tureto become richer: -~ - . © :

The arrangement shown in Fig. 14 is de-
signed to automatically cause the mixture to

me weaker with s-of altitude, and:
beco aker with increases of altitude; and

instead of a needle valve being employed, a
poppet :or mushroom valve:81 is employed
this valve cooperating with a seat 32 formed

around the underside of an air inlet orifice

33 formed within a boss 34 which at its lower
end connects the body 27 to the tube 10.
These latter arrangements are particular-
ly advantageous when the carburetor is uged
upon air-craft engines, as they dispense with
the necessity of employing a manually op-
erated air bleed valve or body such as 18, pre-
viously described. - i :
In Figs. 15 to 18 are shown alternative
constructions and arrangements of jets.and
supplementary air supply tubes..
If desired, the invention miay be applied
to carburetors having submerged jets. ‘
For fuel testing work, for which the car-
buretor is found to be particularly suited,

the jet or jets, as the case may be may be sup-.

plied from constant level fuel cups, one or
other of which can be connected to the jet or
jets by means of a suitable two way cock or

similar device, the various controls and ad--
justable parts being suitably marked or cali-

brated to permit of comparative tests to be
readily made between two kinds of fuel.
Although in the particular forms of the
invention above described, the jets and sup-
plementary air supply tubeés have been ar-
ranged with theit longitudinal axes disposed

at right angles with "respect to the longitu--

dinal axes of the choke tubes, it is not de-

sired to limit the invention to this arrange-

3

ment, as obviously, if desired, the said axes
of the jets and supplementary air supply tubes
may be inclined with respect to the said axes
of the choke tubes. : o
Furthermore, if desired, the longitudinal
axes of supplementary air supply tubes may
be arranged: at any desired angle with re-
spect to the longitudinal axes of the jets.
~ Should it be desired the carburetor may be
provided with any known means, such for
example the ordinary  form of carburetor
jet, whereby:the function of the principle jet

(f33

or jets, as the case may be, can be-moderated

to thus vary the fuel-ratio as best suits the
circumstance or conditions: of running, such
means preferably also functioning automati-
cally by being, for instance connected to the
throttle control lever. -~ =~ SRR
I claim: : :

1. A-carburetor including: an air intake
pipe; a throttle valve within said pipe; a jet
within said pipe; a liquid: fuel supply for
said jet; a supplementary imperforate air
supply tube communicating with the:outer
atmosphere, extending over and shrouding

the outlet end of the jet and leaving an an-

nular space between it and said jet; means

. for ‘adjusting the-air ‘supply: through said

’gube; a bye-pass having one end located ad-
jacent the jet and the other in the intake

pipe‘at a point upon the engine side of said

throttle valve, whereby the slow running of
the engine is permitted upon the closing of
said throttle valve. o o
~2. A carburetor including; an air intake
pipes;-a throttle valve within said pipe; a jet
within said pipe; a liquid fuel supply for
said jet; a supplementary imperforate air
supply tube communicating with the outer
atmosphere extending over and shrouding
the outlet end of the jet and leaving an annu-

adjusting the air supply through said tube;
a bye-pass around said throttle valve to per-
mit of the slow running of the engine when
said ‘throttle is closed; a nozzle at one end

of said bye-pass disposed adjacent the jet;

and means for adjusting the position of said
nozzle with respect to'said jet. '

3. A carburetor. including: an air intake
pipe; a throttle valve within said pipe; a
jet within said. pipe; a liguid fuel supply
forsaid jet; a supplementary imperforate air
supply: tube communicating with the outer
atmosphere, extending. over and shrouding
the outlet end of the jet and leaving an annu-
lar space between it and said jet; means for
adjusting the air supply through said tube;

a bye-pass around said throttle valve to per- 1

mit of the slow running of the engine when

said throttle is closed; a nozzle at one end

of ‘'said ‘bye-pass disposed adjacent the jet;
means for adjusting the position of said noz-

zle with respect to said jet; means for regu-
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lating the amount of fuel air mixture pass-
ing through said bye-pass.

4. A carburetor including an air intake
pipe; a throttle valve within said pipe; a
jet within said pipe; a liquid fuel supply
for said jet; a supplementary imperforate
air supply tube communicating with the
outer atmosphere, extending over and
shrouding the outlet end of the jet.and leav-
ing an annular space between it and said
jet; and means whereby the slow running of
the engine is permitted upon the closing of
the said throttle valve comprising a second
air intale pipe econnected to the engine side
of the throttle valve; a jet within said pipe;
a. liquid fuel supply for satd jet; a supple-
mentary imperforate air supply tube eom-
municating with the outer atmosphere, ex-
tending over and shrouding the outlet end of
the jet and leaving an annular space between
it and said jet.

5. An improved carburetor for intermal
eombustion engines, consisting in the combi-
nation of an air intake pipe; a jet within said

5 pipe; a liguid fuel supply for said jet, means

for providing an: air supply to proportion-
ately retard the delivery of fuel to form the
high speed mixture as the speed inereases,
comprising a supplementary air supply tube
the wall of which is imperforate, said tube
communicating with the euter atmosphere,
extending over and shrouding the outlet end
of the ]zet and leaving an annular space be-
tween it and said jet so as to reverse the di-
rection of flow of all of the fuel as it issues
from said jet; together with means where-
by the amount of air admitted through said
tube may be adjusted.

6. An improved carburetor for internal

< combustion enwlnes, consisting in the combi-

nation of an air intake pipe; a jet within
said pipe; a liquid fuel supply for said jet;

means for providing an air supply te pro-
portionately retard the delivery of fuel to.
form the high speed mixture as the speed
increases, comprising a supplementary air
supply tube the wall of which is imperforate,
said tube communieating with the outer at-
mosphere, extending over and shrouding the
outlet, end of the ]et and leaving an annular

space between it and said jet se. as to reverse

the direction of flow of all of the fuel leav-

ing said jet, said tube also-being so arranged:
that the flow of air passing therethrmmh is
opposed in direction to. the fuel ﬂowmﬂ
through said jet; together with means thre~
by the amount of air admitted through said
tube may be adjusted.

7. An improved carburetor for internal
combustion engines, consisting in the combi-
nation of an air intake pipe; a ]et within said
pipe ;a liquid fuel supply for said jet; means
for pnovid'ino* an airsupply to proportionate-
Ly retard the delivery of fuel to form the high
speed mixture as the speed increases, com-
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prising a supplementary air supply tube
the wall of which is imperforate, said tube
communicating with the outer atmosphere,
extending over and shrouding the outlet end
of the jet and leaving an annular space be-
tween 1t and said jet so as to reverse the
direction' of flow of all of the fuel as it
issues from said jet; means whereby the
amount of air admitted through said tube
may be adjusted; and means whereby the
position of the end of the said tube with re-
spect to the discharge end of said jet may
be initially adjusted.

An improved carburetor for internal
combustion engines, consisting in the combi-
natien of an air intake pipe; a throttle valve
within said pipe; a jet within said pipe; a
hqmd fuel supply for said jet; means for
providing an air supply to propmtlonfxtely
vetard the delivery of fuel to form the high
speed mixture as the speed increases, com-
prising a supplementary air supply tube the
wall of which is imperforate, said tube com-
municating- with the outer atmosphere, ex-
tending over and shrouding the outlet end
of the jet and leaving an annular space be-
tween it and said jet so as to reverse the di-
rection of flow of all of the fuel as it issues
from eaid jet; means whereby the amount of
air admitted through said tube may be ad-
justed ; means Whereby the position of the end
of the said tube with respect to the discharge
end -of said jet may be adjusted ; and means
whereby the slow running of the engine is
permitted upon the closmw of said throttle
V‘ﬂvo.

9.'An improved carburetor for internal
combustion engines, consisting in the com-
bination eof an air intake pipe; a throttle
valve within said pipe; a jet within said
pipe; aliguid fuel supply for said jet; means
for previding an air upplv to proportion-
ately retard the delivery of fuel to form the
high speed mixture as the speed increases;
comprising a supplementary air supply tube
the wall of which is Imperforate, said tube
communicating with the outer atmosphere.
extending over and shrouding the outlet end
of the jet and leaving an annular space he-
tween it and said jet so as to veverse the di-
reetion of flow of all of the fuel as it issues
from said jet; means for adjusting the air
supply through said tube; a by-pass having
one end located adja Cent, the jet and the other
n the intake pipe at a point upon the en-
gine side of said thy ottle valve, whereby the
slow running of the engine is l)ermit‘(ed up-
on the closing of said throttle valve, com-
prising a tube extending ¢ throngh said thro‘t—
tle valve.

10. An improved carburetor for internal
combustion engines, cowsisting in the com-
bination of an air intake pipe; a throttle
valve within said pipe; a jet within said
pipe; a liquid fuel supply for said jet;
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means for providing an air supply to pro-
portionately retard the delivery of fuel to
form the high speed mixture as the speed in-
creases, comprising a supplementary air sup-
ply tube the wall of which is imperforate,
said tube communicating with the outer at-
mosphere, extending over and shrouding the
outlet end of the jet and leaving an annular
space between it and said jet so as to reverse
the direction of flow of all of the fuel as-it
issues from said jet; means for adjusting the

-air supply through said tube; a by-pass hav-

ing one end located adjacent the jet and the
other in the intake pipe at a point upon the
engine side of said. throttle valve, whereby
the slow running of the engine is permitted
upon the closing of said throttle valve, com-
prising a tube extending through said throt--
tle valve, and adjustable towards and away
from the jet. :

11. An improved carburetor for internal
combustion engines, consisting in the com-
bination of an air intake pipe; a jet within
said pipe; a liquid fuel supply for said jet;
means for providing an air supply to pro-
portionately retard the delivery of fuel to
form the high speed mixture as the speed in-
creases, comprising a supplementary imper-
forate air supply tube communicating: with
the' outer atmosphere, extending over and
shrouding the outlet end of the jet and leav-
ing an anuular space between it and said jet
so as to reverse the direction of flow of all
of the fuel as it issues from said jet; together
with means actuated by differences of baro-

metric pressure whereby the amount of air

admitted through said tube is automatically
adjusted. ' :
In testimony whereof- I affix my signa-
ture.. '
EDWIN MATHIESON DODDS.
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