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The present invention relates to carbure-
" tors and more especially to improved means

“in fu

¢l mixing apparatus in which a needle

“valve is employed for controlling the flow of
the combustible mixture to the engine.
One of the serious difficulties found to ex-
ist in carburetors of this type resides in the
“fact that at least forty per cent of the gaso-
“line which passes through the supply passage
‘and the needle valve is not combusted. This
uncombusted gasoline cannot pass back
- through the needle valve for further use, but
is sucked into the cylinders as raw gasoline
and leaks past the pistons so as to finally
‘lodge in the crank case. It will, therefore, be
‘seen that not only is a large quantity of the
fuel dissipated, but also the lubricating oil;
- due to the mixture of the raw gasoline there-

with,
turn

loses its lubricating qualities which in-.
has a most detrimental effect on the

cylinders, pistons, rings, bearings and other

parts
In

of the engine. ,
practically all types of carburetors now

- in use, the raw gasoline is sucked through the
needle valve into the intake manifold where
‘meang are provided for admitting and regu-
- lating the air in order that the raw gasoline
- may be mixed -with the air before being
sucked into the cylinders. o ’
- A primary object of the present invention
- is to provide means for vaporizing the liquid
Tuel betore it reaches the intaks manifold so
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- that

practically all of the gasoline passing =
view of a modified form of the invention.

~through the needle valve into the engine is

(]
<t

“comb
the ¢

usted, thus eliminating the danger of
aw gasoline being carried to the cylin-

ders and escaping to the crank case.
A further object is to provide an improved
needle valve with a coned-tip having a me-

‘dially disposed cut away portion that forms .

a flat side which coacts with an axially-dis-
‘posed zir inlet in the needle valve for effec-
tively vaporizing the fuel before it .reaches
the-engine manifold. '

A

further. chject. ;jbmbrehendé the pr&ri— -

Serial No.

416,965.

sion of a simple, efficient, compact and eco-
nomical needle valve capable of use on all
types of carburetors and fuel mixing devices
in which the liquid fuel and air are mixed

‘adjacent the valve seat and at a point oppo-

site the intake manifold so that the fuel will
be vaporized prior to its introduction into the

engine.

Another object consists in providing a_

needle valve with an air hole which. com-

municates with the fuel supply passage at a
point beneath the tip of the valve and which
may be readily interchanged with or-sub-
stituted for other types of needle valves with-
out involving a material change in the con-
struction or arrangement of the carburetor.

Other objects of the invention will become

apparvent from

18

the following description

taken in conjunction with the accompany-
ing claimg and drawings. ' C
Referring to the drawings in which are

shown several preferred embodiments of the

inverition :

Figure 1 is a side elevation of a.carburetor

paris in section.

with the invention applied thereto showing"

‘Figure 2 is a detailed enlarged sectional

_view of the needle valve.

Figure 3 is a view substantially similar to
Figure 2 of a modified form of needle valye.
Figure 4 is a detailed sectional view of a
further modification. ' :
. Figure 5 is an enlarged detail sectional

~ Figure 6 is.a side elevation of a carbure-

tor with the invention applied thereto.
Figure 7 is an enlarged sectional view

taken substantially along the line 7—7 of

Figure 6.

Referring to the drawings in which like
numerals indicate like parts in the various
views, 10 denotes a carburetor of the float
feed type having a float chamber 11, an air
inlet 12, and ‘a mixing chamber 13 in vertical

alignment with

the tubular portion 14-that
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. buretor.

2

has an annular flange 15 for connecting the
carburetor to the intake manifold of the
engine.

Positioned within the mixing chamber 13
1s a tubular member 16 which communicates
with the port 17 leading from the botiom of
the float chamber 11 through a lateral open-
ing 18 and may have its upper end maintained
in proper position by a sleeve 20 which is de-
tachably mounted within the chainber 18 by
the bracket 21 carried by the transverse pin 19.

The upper end of the tubular member 16 is
preferably formed with a taperved valve sest
22 (Figure 2) arranged to receive the coned-
tip 23 of the needle valve 24 which valve ex-
tends through the bottom of the carburetor
10 and is axially disposed within the tubu-
lar member 16. :
valve is preferably externally threaded as at
25 and extends through an externally thread-
ed boss 26 formed in the bottom of the

r. In order.to insure a tight joint be-
ing formed Letween the parts, a packing 97 is
positioned between tha end of the boss 25 and
a retaining nut 28. The needle valve 24 has
an axial through opening 29 which com-
municates with and is connected to 2
tube 30 as at 31. The tube 30 is bent up-
wardly so as to have its upper end 32 in ¢
stantially horizontal alignment with the top

car-

- of float chamber 11 to prevent overflow of the

35

“fuel when the motor is stopped. The end 32

may. also be provided with an air f
allow: clean outside atmospheric air to pass
through the needle valve 24.

In order that the liquid fuel or gasoline

~from the float chamber 11 may be vaporized

_ prior to its introduction into the intaks mani-

40

fold of the engine, the coned-tip 28 of the
needle valve 24 is cut away through substan-

~tially half of its diameter to form the flat

-84, .50 that the air ag it issues

45

vertically disposed face 33 which terminates
at its lower end in an inclined side or notel
through a
restricted port 35 from the axial passage 29
of the needle valve, strikes the side 84 and is
deflected upwardly and laterally therefrom.
The liquid fuel is carried from the passage 17

- through the port 18 and upwardly throngh

50

55

60.

w65

the annular passage 86 formed bebween. the
tubular member 16 and the needle valve 24

[SA84v]

(Figure 2) and mixes in the chamber 87 with

‘the air at a point directly beneath the valve

seat 22 or on theside opposite the intake ma
fold of the carburetor.

to.the valve seat 22 through the instrumen-

tality-of the disc or handle 88 that is fixedly
secured to the exposed threaded portion 25

of the needle valve so that unon being manu-

ally actuated it. will move the coned-tip 23

-into or out of engagement with the valve seat
22 as may be. desired.

+Jt -will be seen that when the coned-tip 23

-1s moved away ifrom the valve seat 22 to per-

The lower portion of the -

1,809,485

mit the mixture of gasoline and air to pass
into the intake manifold, that by virtue of
the flat face 83, a Jarger passage is formed on
one side of the coned-tip 23 than on the other
side, thus allowing more of the combustible
mixture to be delivered to the engine from
the first mentioned side. Moreover, as the
suction action of the motor is greatest on the
flat side 33 of the coned-tip it will cause the
gasoline to be sprayed and mized with the
air in the form of vapor instead of in liquid
form. Tn other words, practically all of the
raw gasoline will be vaporized before it enters
the intake manifold so as to be easily com-
busted when it reaches the engine.

In operation, the coned-tip 23 of the needle
valve 24 is first adjusted relative to the valve
seai 22 to obtain the desired mixture of air
and gasoline through the opening 89 which
communicates with the mixing chamber 13.
In this connection it might be mentioned
that it is necessary to make but one adjust-
ment of the needle valve for all year tempera-
tures, hill climbing, traffic driving, city and
long distance driving. When the motor is
stopped, the fuel from the chamber 11 passes
upwardly through the passage 36 and fills
the tube 30, but will be prevented from over-
flowing or dripping therefrom due to the fact
that the top of the tube is substantially level
with the chamber 11. When the motor is

-started, the air and fuel are intimately mixed

and vaporized beneath the valve seat 22 and
as the flat side 83 of the coned-tip permits
& greater area to be sprayed at the suction
point 37 and mixed with the jet of air issuing
from the opening 35 in the form of vapor, 1
prevents  the combustible fuel being con-
ducted to the engine in liquid form and the
danger of the raw gas escaping to the crank
case.  Moreover, when the motor-is started,
the raw fuel contained in tube 30 is immedi-

- ately drawn into the carburetor by the suc-

tion of the motor as it sucks air, and is vapor-
izecl with the fuel from the carburetor bowl.
Tn other words, the tube 30 is filled with fuel
only when the motor is stopped and is en-
tirely free-from fuel when the motor is run-
ning. ' :

It will be seen that the inclined face 34
of the-coned-tip. 28 causes the air to be de-

Alected outwardly and upwardly into the

chamber 37 so as to more effectively spray the

-gas and insure vaporization of the mixture
. N . ,. before the same passes through the opening
The needle valve 24 is adjustable veiative

39 of the valve seat.

In the modified form of the invention illus-
trated in Figure 3, the parts are substantially
the same as those previously described with
the exception that the tubular member 40 is
provided with a valve seat 41 of larger diam-

-eter than the valve seat 22 while the coned-

tip. 42 of the needle valve 43 is of sufficient
length to extend through the opening 44 of

‘the valve seat and slightly beyond the end

70

80

©
[e3]

-
&

o
<
[

110

115

120

125

130



1326

" of the tubulai tember 40; Due to the Tact-
“trude through the valve seat, the spraying

effect of the liquid fuel and air _Whigih' are’
‘mixed at'a point below the yalve seat 41 15
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that the tip 45 of the cone is arranged to pro-

" materially increased and allowed to colltinue
il the combustible mixture g delivered
" to the intake ‘manifold. It has besn found
- that by reason of the lengthened needle point

10

15

and the enlargéiment of the-opening @44 of the'
Valve seat, that when the deviceisinstailed on
o motor vehicle, that the machife can be
~‘throttled down to a very slow speed Without

any apparent strain on the motor, or haekfir-
ing of the engine.. "~ . ’ -
“In the modification exhibited in Figure 4,

the tubular ‘ember 406 is substantially the
*garmie in constriiction as the forms abova de-

<

v
5

o3
e

_ needle valve is arranged to

2
o

scribed, whilethe needle valve 47 differs from

the needle valves previcusly set forth in that-

the cone tip 48 thereof is not provided with

a cut away portion-'ahd'ythe‘a‘xiallyv dispesed -
ig arranged to communicate

air passage 49

with the suction point or chamber 51 through

the radially inclined ports 52 sothat the gas’

+ K

and air may be mixed below the valve seat 53
‘and the combustible mixture introduced into

“the intake manifold in a vaporized state.
~ Figure 5 shows a modification somewhat -
similar to the form: illustrated in Figure 1,

but essentially differs therefrom in that the
be fizxed or set in
position. In this figure, the gasoline from
the float chamber is condueted through the

passage b4 and the diametrically opposed

55 in'the sleeve 56 toa point adjacent

ports

the valve seat- 57 in substantially the same

manner as shown in Figure 1. The neecle

" valve 58 has a coned-tip 59 which protrudes

‘through the valve seat passage 58’ and also
< is provided with an-axial air opening 60
~which communicates with a bent air’ inlet

pipe 61-which may be similar inconstruction

16 the pipe 30 previously described.

45

" threaded head 62 which receives the
“mentary” threaded portion 63 of the needie’

" The lower portion of the sleeve 56 prefer--

ably terminates in an enlarged internally
comple-

“valve 58 and is also provided with a reduced

- externally threaded pertion 64 which engages
“a complementary threaded portion of the car-

buretor so as to maintain the sleeve in fixed

- operative position. In order to facilitate the

ot
G

“insertion and removal of the needle valve, the
Jower end thereot is formed with an enlarged
smooth head 65 having a leert 66 for receiving -

" suitable tool such as a_serew driver or the

60

like. - A clamping nut 67 is threaded to a de-

pending skirt portion 68 .of the carburetor
)

- and coacts with the head 65 and washer 69

_needle valve 58-when once properly-adjusted -

©g5-is allowed to-renain -in-fixed-position until =

for clamping the flange 70 of the pipe 61 in
position. TIn this form-of the invention the

‘conditions make it necessary to make

operated

-3

further
adjustments. , RS L

In Figures 6. and 7, the needle valve is
shown applied to a carburetor used with a
well known make of car. In these figures,
71 designates the carburetor which is pro-
vided with a tubular portion 792 that com-

municates through the port 73 with the float

chamber 74 and has mounted therein a -re-
movable valve seat plug 75. In order thatthe

" gasoline as 10 1ssues from the passage 73 and
s conducted through the opening 76 of the

plug 75, may be sprayed or vaporized before
it veaches the intake manifold, there ig pro-
vided a carburetor adjusting rod 77 whicli'is
from the dash of the vehicle and
preferably is formed in two sectiong that are
connected together as at 78 (Figure 7). The
lower section 79 has an axial opening 80
which communicates with the atmosphere
through'a lateral port 81. The lower end of
the section 79 is formed with a coned-tip 82

“arranged to extend into the valve seat and is
substantially similar in operation to ‘the
‘needle valve described in Figures Tand 2.7

The Jower section of the adjusting rod 77

" is supported in position by a sleeve 83 which
- has an enlarged externally threaded portion
‘84 that engages the tubular portion’ 72 of

the carburetor and an-internally “threaded
portion 85 for securing the section 79 there-
to. A slidable member 86" surrounds the
section 79 and sleeve 83 and has the spaced
annular flanges 87 for receiving the finger 83
of the carburetor air shutter lever 88",
- Inoperation the rod 77 isadjusted from the
lash so that the needle valve will allow the
desired flow of gasoline from the chamber

74 to pass through the port 78 'and passage

76 and be entrained with the air from the

passage 80 in the chamber 89, so that ‘the
gasoline will be vaporized-before ‘it reaches

‘the manifold. -

Tt will be observed that in all'of the forms

“disclosed, that means are provided for vapor-

izing the raw gas before it enters the intake

- manifold so that the maximum amount of

gasoline’ ig"combusted in contra-distinetion

fo those types of carburetors in which the .
- vaporization takes place in the manifeld af-
“tor the raw gasoline is admitted. In other
“words, by reason of the present development,

practically allof the raw gasolineis vaporized

so.that a very small quantity Temains uncom- .
‘busted or-is dissipated.. - .. .-

Moreover, due to the vaporizing of the
gasoline prior to its introduction into. the
engine manifold, a substantial saving in fuel

as well as a material increase in. mileage.and

power is effected and the injurious effects re-
sulting from mixture of the raw gasoline
with the cil in the '
obviated.” )

“The ~fornis” of " the invention” herewith -
chowiand deseribed are therely illustrative -

»

crank cage is practically
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of preferred embodiments and it is to be un-
derstood that such changes may be made
therein as fall within the purview of one
skilled in the art without departing from the
spirit of the invention or the scope of the ap-
pended claims.

We claim: :

1. In combination with the mixing cham-
ber of a carburetor, a valve seat mounted in
said chamber and having a supply opening
therethrough, means for supplying gasoline
through said opening to the engine, a needle
valve having an axially disposed air hole
and a coned-tip arranged to extend into said
valve seat for controlling the flow of the
fuel supply, said tip having a flat face in
alignment with said hole whereby the fuel is
vaporized before being introduced into the
engine manifold.

2. In conbination with the mixing cham-
ber of a carburetor, a valve seat mounted
in said chamber and having a supply open-
ing therethrough, means for supplying gaso-
line through said opening to the engine, a
needle valve having an axially disposed air
hole and a coned-tip arranged to extend into
said valve seat for controlling the flow of the
fuel supply, said tip having an axially dis-
posed tapered face terminating in an in-
clined portion adjacent said hole whereby
the fuel is vaporized prior to its introduction
into the éngine manifold. :

3. In combination with the mixing cham-
ber of a carburetor; a valve seat mounted in
said chamber and having a supply opening
therethrough, means for supplying fuel
through said opening to the engine, a needle
valve having an axially disposed air hole and
a tapered tip portion arranged to extend into
said valve seat for controlling the flow of the
fuel supply, said tip portion having a smooth
flat face terminatmg in.an inclined notch
adjacent said hole whereby the fuel is va-

_ porized before entering the engine manifold.

45

50

69

4. In combination with the fuel supply
passage of a carburetor, a tubular member

‘mounted in said passage, said member hav-

ing a valve seat, a needle valve adjustably
mounted in said tubular member, said needle
valve having an axially offset coned-tip ar-
ranged to engage said valve seat and an axial-
ly disposed air hole communicating with said
member at a point beneath said coned-tip.
5. In combination with the fuel supply
passage of a carburetor, a tubular member
mounted in said passage, said member hav-
ing a valve seat, a needle valve adjustably
mounted in said tubular member, said needle
valve terminating at one end in a coned-tip
cut away through substantially half of its
diameter and arranged to engage said valve
seat, said needle valve having an axially dis-
posed air hole communicating with said mem-

5 ber at-the base of the coned-tip whereby the

.
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fuel is vaporized at a point beneath the
coned-tip. ,

6. In a carburetor of the class deseribed
having a fuel passage communicating with
the intake manifold of an engine, a tubular
member mounted in said passage and termi-
nating at one end in a tapered valve seat and
communicating adjacent its other end with a
fuel supply passage, a needle valve adjust-
ably mounted in said tubular member and
communicating with the fuel supply, said
needle valve terminating at its upper end in
a coned-tip cut away through substantially
half of its diameter and arranged to engage
said valve seat for controlling the flow of
the combustible mixture to the manifold,
sald needle valve having an axially disposed
air hole communicating with said member
at the base of the coned-tip, whereby the fuel
is vaporized at a point adjacent the valve
seat. ‘ )

7. A needle valve for controlling the sup-
ply of the combustible mixture to an engine
or the like comprising a tubular member
having a valve seat communicating with the
fuel supply, and a needle valve axially
mounted in said tubular member and having
a coned-tip cut away through substantially
half of its diameter and arranged to engage
sald valve seat for controlling the flow of the
fuel supply therethrough, said needle valve
having an axial air opening communicating
with the tubular member at a point beneath
said valve seat. ,

8. A needle valve of the class described
comprising a coned-tip having a vertically
disposed cut away portion and an axial air
opening,

9. A needle valve of the class described
having a coned-tip cut away through sub-
stantially half of its diameter to provide a
vertically disposed flat tapered face and an
axially disposed air-hole in substantially
vertical alignment with said face, said face
terminating adjacent said opening in an in-
clined portion.

10. A needle valve of the class described
comprising a coned-tip cut away through
substantially half of its diameter to provide
a flat tapered face and an air passage formed
in said needle valve and communicating with
said coned-tip at the base thereof. ‘

11. In combination with the mixing cham-
ber of a carburetor, a valve seat mounted in
said chamber and having a supply opening

therethrough, means for supplying fuel

through said opening to the engine, a needle
valve having an axially disposed air hole and
a cone tip having a flat face arranged.to ex-
tend into said valve seat for controlling the
flow of the fuel supply, and means for mix-
ing the air and fuel at a point adjacent the
base of the cone tip.

12. In combination with the mixing cham-
ber of a carburetor, a valve seat mounted in
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said chamber and having a supply opening
therethrough, means for supplying fuel
through said opening to the engine, a needle
valve having an axially disposed air hole
and a cone tip having a flat face arranged to
extend into said valve seat for controlling
the flow of the fuel supply, means for mix-
ing the air and fuel at a point beneath the
cone tip, and an air pipe connected to the
lower end of said needle valve and having
an upwardly extending portion communi-
cating with the atmosphere.

In testimony whereof we have hereunto

set our hands.
, ALBERT W. LEE.
ARTHUR W. HAMBY.




