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UNITED STATES PATENT OFFICE.

NATHANIEL LOMBARD,. 6F,WbRCESTER, MASSACHUSETTS, ASSIGNOR TO LOMBARD
CARBURETOR COMPANY, OF ‘WORCESTER, MASSACHUSETTS, A CORPORATION OF

MA.SSAC;-IUSETTS.

CARBURETER.

1,387,420.

Application filed :Angust 27, 1917. Serial No. 188,’264.

T'o all whom it may concern: R

Be it known that I, NarnaNteL Louearp,
a citizen of the United States residing at
Worcester, in the county of Worcester and
Commonwealth of* Massachusetts, have in-
vented a new and useful Improvement in
Carbureters, of which the following, taken
in connection with the accompanying draw-
ings, is a specification. N
. The present invention relates to carbure-
ters, for use with internal combustion en-
gines and the like, to form an explosive mix-
ture of air and’gaseous fuel, such as gaso-

“lene or kerosene.
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The object of my present invention is to-

provide a_ carbureter of extreme simplicity
of structure, with a minimum of operating
parts due to the elimination of the usual float
control of the liquid fuel, the air valve mech-
anism, and the throttle or “ butterfly ” valve
between the carbureter and engine.
Further objects are, to provide for a more
intimate mixture of the liquid fuel and air;
to control the proper proportions of air and

liquid fuel by means of a single manually

movable part; to momentarily increase the
richness of the mixture in starting the en-
gine or producing a sudden increase in the

~ speed of the engine, and to make the suction
of the engine available under varying con-

<. ditions of operation ; to maintain a supply of
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liquid fuel without utilizing the force of
gravity, thereby obviating the. necessity of

“intermediate fuel reservoirs between the car-

bureter and a source of fuel supply.

These objects, among others, I accomplish
by the construction and arrangement’ of
parts as hereinafter described, the features
of novelty being pointed out in the appended
claims, rec.ference being had to .the accom-
panying. drawing, in which Figure 1 is a
vertical sectional view of my improved form
of carburcter, with portions of the shell
broken away to disclose the interior con-

struction ‘more clearly. Fig. 2 is a detail

view illustrating a part of the carbureter.
As herein shown, my improved carbureter
is inclosed by a two part shell, the upper part
1 of said shell being joined in any suitable
way at 2to the lower part 3, whereby to con-
stitute a single continuous inclosure. Said
inclosure communicates with the engine
manifold by an integral extension 4 near the
top of shell portion 1, as is usual in devices
of this class. Below the extension 4 the

Specification of Letters Patent. .

‘Patented Aug. 9, 1921.

shell portion 1 provides an annular valve
seat 5, for codperation with a frusto-conical
valve member 6 to control the flow of air
which is admitted for mixture with: the lig-
uid fuel, as hereinafter described. The shell
or casing opposite the spindle-21 is provided
with a sight glass 4* to provide means for the
inspection of the mixing chamber.

The valve 6 is carried on a stem 7, which
s vertically slidable in an elongated bearing

8 that projects upwardly from a bottom clo- -

sure 9 for the lower shell portion 3. The

.valve 6 is raised or lowered with respect to
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its seat 5 by means of a rack 10 on stem 7, - '

which isin mesh with a segmental gear 11 on
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rock shaft 12. The shaft 12 is journaled in
a suitable bearing 13 projecting inwardly .

from the side wall of shell portion 1, and
said shaft is operated by a lever arm 14 which
may be connected in any desired manner to
the usual hand or foot throttle device, as
commonly employed.in the usual form of
carbureter to actuate the “ butterfly ” or mix-
ture valve of the engine. In the position

-shown, the valve 6 is effective to shut off the

flow of air past its seat 5; as said valve is
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lowered, by movement of lever arm 14.a -

constantly increasing volume of air will be

drawn past said seat, due to the frusto-con-

ical shape of said valve. \

The valve 6 and stem 7, throughout the
length of the latter, are centrally bored to
provide a liquid fuel passage 15, which at
the lower end of stem 7 is connected by a
suitable coupling 16 to a pipe 17 leading di-
rectly to a liqmd fuel supply tank 18, the
latter being here shown as disposed at a
lower level than the carbureter. The pipe
17 may be flexible, or otherwise freely sus-
pended so as to permit the movement of stem

7, as above described. The passage 15 is

contracted at its upper end, near the top of
valve 6, to form an annular valve seat 19,
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opening through the center of valve 6, and

expanding downwardly as at 20, to the size
of passage 15. The seat 19 cotperates with
a downwardly tapering normally stationary
member 21, which projects therethrough into

the passage 15. The upper end of member:

21 is substantially cylindrical and of a size
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to close the valve seat 19; from said upper -

end, the member 21 gradually tapers down-
wardly and merges finally into a cylindrical
section of smaller diameter 22. As will be

-apparent, the raising and lowering of valve
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5 will control the size of the restricted annu-
lar nozzle which is thus formed between seat
19 and member 21, and thus the liquid fuel
which passes through said nozzle and is
thereby broken up into a finely divided mist
or spray will vary in volume proportion-
ately to the volume of air passing the valve
seat 5. -Such variation is due to the down-
ward taper of member 21, and the maximum
volume ot liquid fuel will flow past the valve
seat 19 when the reduced cylindrical section
29 is opposite said valve seat; at this time
the maximum volume of air will obviously
pass the seat 5.

""All the air for admixture with the liquid
fuel above the valve seat 19 is admitted
through an opening 23 in-the side wall of
lower shell portion 3. Said shell portion 3
provides an annular seat 24 for cooperation
with an annular shoulder 25 on # 'valve
member 26, which surrounds and 18" guided
by the bearing 8. The valve member 26 has
a cylindrical weighted extension 27 which
has a snug sliding fit in a eylindrical bore 28
at the lower end of shell portion 3. Said
yalve member 26 is preferably reduced in
section near the middle, forming a waist 267
connecting the inverted conical part 26 with
the cylindrical part 27, to afford an ample
air space 29 within the shell portion 3 and
below the valve seat 24, so the atmospheric
pressure against the under side of the valve
96 will lift the valve 26 when the operation
of the engiae produces a vacuum in the
raenum chamber between the valve seats 5
and 24,

With the valve member 26 in full line po-
sition herein shown, the flow of any air
past the seat 24 is prevented, due to the con-
tact of shoulder 25 with said seat. However,
the slightest raising of valve member 26 per-
mits the passage of an appreciable volume
of air, since said member, just below the
shoulder 95 is smaller in diameter than the
valve seat 24, and gradually tapers down-
wardly as at 30. Therefore as the valve
member 26 is gradually raised, an increas-
ing volume of air is rendered available for
admixture with the liquid fuel, and the rush
of said air through the seat 24 is effective to
assist in maintaining the valve member 26
in raised position, due to the outward taper
31 of said valve member above the shoulder
95 In the maximum open position of said
valve member 26, as indicated herein by the
broken lines 267, the rush of air through the
sent 24 is effective against the downwardly
tapering portion 32 thereof, to assist in sus-
taining said member in its raised position,
against the force of gravity tending to lower
and close the same.

The operation of my
thus far described 1s
tapers of air valve 6 and the liquid fuel con-
trolling member 21 may be so proportioned,

improved device as

-running slowly, or idling, on

as follows:—The’

1,387,420

that, in normal operation, the relative

amounts of air and fuel in the mixture which
is formed above valve 6 will be substantially
constant, in all positions of said valve, be-
tween the full open position and the entirely
closed position. The liquid fuel is sub-
jected to the full suction of the engine ¢ylin-
ders. and likewise, this suction, as soon as
the valve 6 is lowered, is available to lift
the valve member 26, and thus to inaugu-
rate the flow of air for admixture with said
liquid fuel. However. on account of the in-
ertia of the member 26, and also the dash-
pot action of its extension 27 within the
bore 28, an appreciable interval of time
will elapse before said member responds
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fully by its up and down motion to the sue- ’

tion thereon, and assumes a height commen-
surate with the degree of said suction. In
other words, in normal operation, the mem-
ber 26 will be sustained by the suction and
by the rush of air through seat 24, at a
height which varies with the above two
forces—but invariably this height is not
reached for an appreciable time after the
suction to ultimately produce the same has
become available, and an appreciable time
will also elapse, when the suction is de-
creased, before the valve member 26 will as-
sume the full line position as represented in
the drawing. ) ;

The above described action is extremely
useful when the engine is being started up,
as will be seen, since a very rich mitture is

automatically produced, owing to the ini-

tial suction being exerted almost entirely on
the liquid fuel nozzle, and notwithstanding

the fact that the air valve 6 may be wide

Furthermore, when the engine is
a throttled ex-
plosive charge, a sudden lowering of valve
6. io cause the engine to “ pick up” quickly,

open.

_will be responded to by an extremely grad-

ual elevation of the member 26 from its
former relatively low level of flotation.
Thus a richer mixture is automatically pro-
duced in this contingency, which prevents
“knocking ” and strain on the engine while
it is being accelerated. :

In normal continued operation, both air
and fuel are subjected to the suction from
the engine cylinders, to the same degree,
and the formation of the mixture being thus
dependent upon this suction, it is clear that
no “butterfly ” or mixture valve in the ex-
tension 4, or in the‘engine manifold, is neces-
sary, since the valve 6 and member 21 per-
form all the functions of such a “butterfly ”
valve in controlling the amount of mixture
passing to the engine. Moreover, a distinet
advantage is gained by the elimination of
this “ butterfly ” valve, since the latter, when
in partly closed or throttled position in the
ordinary carbureter, reduces the degree of

suction acting on the fuel; in the present
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'~ give, terhporarily, a rich mixture for start--
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Telatively large

constructibon‘,i fibwever, the full suction of
all the cylinders is constintly exerted to
draw the fuél in passage 15 at a high ve-

locity through the vax“_ia%le nozzle, thus pro--
moting the action of said nozzle in forming -

a readily aerated mist or spray. . oo
* The member 21 is carried on’a screw 33 of

pable of limited movement in its bearing, so
as to vary and adjust the position of mem-
ber 21. To this end the screw 33 has at-
tached  thereto, outside of shell portion 1,
a lever:34 which may be connected, if de-
sired, to the usual mixtire regulating lever,

not shown, which is commonly employed to

g purposes. The actuation of lever 34, as

- will be seen, varies the normally fixed posi-

tion of member 21, by means of screw 33, so
that, the valve 6 being considered as station-
ary at any given moment, the quantity of
gaseous fuel entering the combustible mix-
ture may be varied by such ‘manipulation,

the quantity of air remaining constant. To-

provide for a further adjustment, such as
might be necessary owing to extreme tem-
perature changes, the lever 84 may be dis-
connected by loosening screw 35, to allow
the movement of screw 33 by its head 36,
and_thereafter the screw 85 may be tight-
ened to secure the parts together in the new

position of adjustment.

To provide for a constant supply of air
impinging directly on the fuel spray where
the mixture is formed, I prefer to form a
series of air ducts 37 through the body.of

valve 6, which are at all times subject to the -

suction from the cylindeérs. The air ducts 37
converge toward théir delivery ends to cause
the air currents passing therethrough to im-

pinge against the current of liquid fuel de--

livered from the valve 6.. The operation of
my improved carbureter is sufficiently clear
from the foregoing detailed description, it

- ‘being obvious. that various changes and

modifications may be introduced without

.. departing from the spirit of the invention as

50

- defined in the annexed claiths. -
- In the operation of my improved carbu-

reter, the space inclosed in the extension 4

© constitutes a mixing chamber in which the
. thorough mixture of the air and liquid fuel

55

is promoted by -the cross currents of air

passing through the converging passages 37
and- directed against the current of liquid

" fuel. The space inclosed in the casing 1 be-

60
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tween the valve seats 5 and 24 I term the
vacuum chamber, as the vacuum’' produced

.therein by the suction of the engine controls

the movement of the air valve 26. The space
inclosed in the case 3, surrounding the waist

of the air valve 26 I term the air pressure

chamber ag it subjects the air valve 26 to
the_normal atmeospheric pressure through

. 1,387,420

itch which is threaded
through the top of shell portion 1 and is ca-

. a

the opening ¥s.: ‘1'he lower cyliﬁdrical part.

of the casing 3 fitting the cylindrical base of
the air valve 26 constitutes a dashpot to re-
strain the movement of the air valve 26.

I claim, : S

1. In the carbureter of an internal combus-
closing three separate chambers, ‘namnely,
mixing, vacuum and air chambers located
one above the other in the order named with
the mixing chamber uppermost, with valve
controlled openings between each of said

.chambers, said- air chamber having a com-

munication with the outside air, a valve for
closing the opening between the mixing and.
vacuum chambers, provided with a hollow
valve stem extending through the bottom of
the casing and having a - cenmection outside
the casing between said valve stem and a
source of fuel supply. _ ’

2. In the carbureter of an internal com-
bustion engine, the combination -of g casing
inclosing three separate chambers, namely,
mixing, f
one above the other in the order named, with
the mixing chamber uppermost, with valve
controlled openings between each of said

‘chambers, a valve for closing the opening be-

70

tion’erigine, the combination of a casing in- -
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vacuum and gir chambers located .

90

tween the mixing and vacuum chambers, -

provided with a hollow valve stem extend-

having a connection at its lower end with a
source of fuel supply, said hollow valve stem
having a contracted .opening at its upper
end leading to the mixing chamber, a down-
wardly tapered pin extending through the
mixing chamber and said contracted open-
ing, and means for manuyally imparting a
longitudinal movement. to said valve stem,
whereby the movement of said valve and the
admission of fuel to the mixing chamber is
simultaneously controlled at will.

' 8. In the carbureter of an internal com-
bustion engine, the combination of a casing
inclosing three separdte chambers, namely,
mixing, vacuum and air chambers located

-bne above the other in the order named, with

95

-ing through the bottom of the casing and . .
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the mixing chamber uppermost, with valve -

controlled openings between each of said
chambers, a valve for closing the opening

carried upon the upper end of a hollow valve
stem, -a ‘valve stem. extending through the
bottom of the casing and having a connec-
tion at its lower end with a source of fuel
supply, said valve stem having a contracted
opening at its upper end and said valve hav-
ing a series of passages therethrough con-

. verging toward the top of the valve, where-

by air currents passing through said con-
verging openings will impingé against the
current of fuel passing through the con-
tracted opening of the valve stem.

4. In the carbureter of an internal com-
bustion engine, the combination with a

115

between the mixing and vacuum chambers, -
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asing inclosing three separate chambers,
namely, mixing, vacuum and air chambers
located one above the other in the order
named, with the mixing chamber uppermost.
with valve controlled openings between each
of said chambers, of a valve for closing the
opening between the mixing and vacuum
chambers provided with a hollow valve stem
opening into the mixing chamber and ex-
tending through the bottom of the casing
and having a connection outside the casing
with a source of fuel supply, an elongated
bearing extending upwardly from the bot-
tom of the casing for said valve stem, and
means for manually moving said valve stem
in said elongated bearing at will.

5. In the carbureter of an internal com-
bustion engine, the combination with a
casing inclosing three separate chambers,

1,387,420

namely, mixing, vacuum and air chambers
located one above the other in the order
named, with the mixing chamber uppermost
and having valveycontrolled openings be-
tween each of suidichambers, of a valve for
controlling the opening beiween the mixing
and the vacuum chambers, means for manu-
ally opening said valve to subject the
-acuum chamber to the suction produced by
the operation of the engine, means for sup-
plying fuel through said valve to the mix-
ing chamber, and a gravity-valve closing
the opening between ihe vacuum and air
chambers.. ~

Dated this 28rd day of August, 1917,

NATHANIEL LOMBARD.

Witnesses: -
Nrrrie WHALEN,
Gro, H, Kexsepy, Jr.
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