Patented Mar. 5, 1918

2 SHEETS—SHEET 1.

'M‘/—i
ez

&

S. SHAW,
CARBURETER.
APPLICATION fILED DEC.6, 1213,

.

1,268,153.

\J




S. SHAW,
CARBURETER.
APPLICATION FILED DEC. 8, 1915.

1,268,153, Patented Mar. 5, 1918

2 SHEETS—SHEET 2.

zir £




o

. useful Im}')rovements in

10

15

20

30

35

40

45

‘50

85

-mary air inlet to

con

UNITED STATES PATEN T OFFICE,

STILLMA N SHAW, OF NATICK, MASSACHUSETTS,

ASSIGNOR TO MU LTIUNE CARBURETOR

COMPANY, A CORPORATION OF MAINE.

CARBURETER.

1,258,153.

Application filed December 6, 1914,

2o att wnom it may concern’ :

Be it known that I, STiLLmMan Suaw, a
citizen of the United States, and resident, of
Natick, in the county of Middlesex and State
of Massachusetts, have invented new and
Carbureters, of
which the ollowing is a specification.

y invention relates to carbureters for in-
ternal combustion engines, and has for its
main object the provision of properly regn-
lated proportions of fuel and air to the en-
gine through all degrees of rate of' supply
between the minimum snd maximum limity
of carburster capacity. Other objects of my
invention are the elimination of the e.
chanical complications which accompany
the use of springs, valves, and other sensi.
tive moving ‘parts, and the obtainment. of
efficiency and economy by the aid of simple,
structurally strong, and positively actuated
moving parts,

The. cardinal characteristics of my im-
proved carbureter are: a box.like conduit,
with two opposite sides which approach each
other from 4 relntively wide primary air
inlet to & point of minimim interior width
of the conduit, and recede angularly from
each other from sajd point of minimum in-
terior width toward the delivery end of the

conduit. the eiorients of these donblo-ta. -

pered sides being paralle] with each ather in
the direction at vieht ansles to the axis of
the conduit, which extends from the pri-
the delivery end; a piston

member, filting befween the double tapered
sides of the conduit and extending to g

substantial distance on either side of the
point of minimum interiog width of the cofi-
duit, and sliding between and in contact
w:th the donble tapered sides, in a direction
at right angles with the axis of the conduit;
a lineally extencied liquid fue! inlet which
enters the conduit at or close to the point of
minimum width thereof, and which is con-
trolled as to extent of opening by the mov-
able piston member,

he piston menber is mounted on and
controlled by a rigidly connected piston rod,
so that simple, positive connection with said
rod or bar suffices t6 move the piston mem-
ber in the conduit, {0 increase or deerease its
capacity. The shape and extent of the con-
duit, and that of the pistoh member are such
that, at whatever position of the piston, the

duit constitutes g regularly tapered duct,

i
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of wena contracia form, of such exterit in its
axial divection that the said veng contracta
form is not interrupted or vitiated, and so
that the stream of gaseous mixture compo-
nents flows smoothly through the entire
Iength of the conduit, without eddy dis-
turbance.

Preferybly also, there is provided an aux-
tliary air inlet, lineally extended in the di-
rection oi the piston movement, in the side
of the conduit and within the surface against
which the piston makes sliding fit, and as
near as {s practicable to the end of the con-
duit, so as to disturb and qualify as little
#s possible the regular wena contracta shape
of the eonduit as a whole.

The only necessary moving member of the
carbureter is the piston-like member above
generally described. The air and fuel inlets
will extend in a direction paralle]l or sub-
stantially so, with the movement of the pis-
ton-like member, so that by movement of
said member the exposed and effective areas
of the three inlets (two for air and one for
fuel) are simultaneously increased or di-
minished. The confieuration of the mixing
chamber or duct wil] be such, that its princi-
pal longitudinal section, 4. e. in the direction
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of flow of fluids, is substantially uniform .

and unchanged in its essential contonr at all.

positions of the moving member. The fuel
iulet should, for the best effects, he placed
botween the primary air inlet and the sec-
ondary or auxiliary air inlet and at the
throat or narrowest part of the condpit.

In the drawings hereto annexed, which
exemplify in specific form the invention
Mmore generally described above,—

Figure 1 is a vertical erogs section of a
curbureter; .

Fig. 2 is an end elevation of the piston-
like member of the carbureter,

Fig. 3 is a horizontal section at the line
3--3, Fig. 1; and

Fig. 4 is a vertical longitudinal section
through the mixture chamber or duct of the
carbureter, showing the movable piston
memben in side elevation.

The casing of the carbureter comprisey
the float chamber A and the mixture cham-
ber C. A flont B, in the float chamber, ig
provided to contro] the supply of volatile
fuel in the usual manner,

he mixture chamber or duct ¢
of a box, having a’ cross gsection
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contracta form, the sides of the box being
parallel to the direction of movement of
the piston member I). This box is open at
the bottom at T, and communicates at the
top with a conduit H, which leads to the
engine. _

Fitting between the sides of the box C
and extending from the air inlet to the
delivery end thereof, the movable piston
member I is mounted to slide back and
forth in the box C. The piston member D
thus conforms in contour and extent to the
longitudinal section of the box, {i. ¢. section
in the direction of flow) or mixture duct (.
To enable the piston member D to slide
smoothly without chattering or sticking, it
is provided with an extension D" which acts
like the cross head of a piston rod, sliding
on the inner surfaces of the mixture duct
or box C, as on slideways. A bar D? pro
vided with rack teeth D? is secured to the
piston member D, 'and may be actuated by
means of a toothed segment E and control
rod E’. The primary air inlet is at I, the
secondary or auxiliary air inlet is at I, | The
latter is a slot or aperture in one of the
sides of the box C

The fuel inlet consists of a number of
individual ducts G, each of which cormmu-
nicates with the liquid volatile fuel in the
float chamber A. The apertures of these
ducts lie in u line preferably in the plane
of minimum cross sectional area of the mix-
ture conduit, so as to be subjected to a
maximum induective influence by the stream
of air flowing through the mixture duct C.

The operation of the carbureter sbove de-
scribed is as follows: The extension 1) of

- the piston D, when the piston is at its ex-
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treme Ixios.iti(m of closure, serves.to close the
pipe against ingress of any gas. The
initial movement (to the left as viewed in
Fig. 4) of the piston member D) simultane-
-ously unmasks one of the liquid fuel inlets

G, and ,en initial area of the primary air

inlet F." This position of the piston mem-
ber D should be appropriate to the minimum
supply of combustible mixture which suf-
fices to turn the engine while idle. Further
movement of the piston member D progres-
sively unmasks more and more of the pri-

mary air inlet F, more and more the fuel .

inlets (, and also (after the first stage of
opening is passed) more and move of the
secondary or auxiliary air inlet I,

“of the piston member I
‘carbureters of this character, under practical
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In the carbureter shown in the drawings,
the sides of the primary and secondary air
inlet apertures are parallel, and the Ffuel
apertures G are all of the same size, so that
the three inlet areas increase or ditninish in
direct arithmetical ratio with the movement
Taperiment with

engine conditions, has led to the adoption
by me of this preservation of direct ratio
as, on the whole, productive of the best re-
sults. Possibly under conditions ontside of
my -personal experience, it may be fonnd
advisable to change these rutios Dy changing
the shape of the three inlets, or of sonie or
more of them. 1t will be observed, that
variation in capacity of the mixture duet C
takes place wifhout substantial variation in
the shape of the duct in the direction of
flow. An effective contour being adopted,
the beneficial results therefrom persist
through all vartations in capacity.

I claim: ,

1. In a earbureter, a conduit having sides
the elements of which are parallel. in a
direction transverse to its axis, and taper-
ing to a throat from the air inlet end and
mixture delivery end, forming a duect of
regularly tapered wene contracta form, a

iston member substantially correspending
in contour and extent to the entire vena
coniracta conduit, and movable transversely
to the axis ‘of said conduit, the conduit
provided with a fuel inlet at the throat,
lineally extended in the direction of move-
ment of the piston member,

2. In a carbureter, a conduit having sides
the elements of which are parallel in a
direction trapsverse to its axis, and taper-
ing to a throat from the air inlet end and
mixture delivery end, forming a duct of
regularly tapered wena coniracta form, a
piston member substantially corresponding
m confour and extent to the entire weng

-eoniracta conduit, and movable transversely

to the axis of said conduit, the conduit
rovided with a fuel ivlet- at the throat,
ineally extended in the direction of move-
ment of the piston nmiember, and with an
auxiliary air inlet, adjacent to the delivery
end of the conduit and controlled by the
piston member.

Signed by mes at Doston, Massachusetts,
this 26th day of November, 1915,

STILLMAN SHAW,
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