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UNITED STATES PATENT 
FRED A. LAW, OF HARTFORD, CONNECTICUT. 

CAE; EE 

No. 813,853. Specisicaäion of Eetters Rent. 

a 

27, Eatented 2'eb. 96. 

Application filed Aprii 10, l905, serial No. 254,847, 

To all, who, it in aty concern: 
Beit known that I, FRED A. LAw, a citizen 

of the United States of America, residing at 
Hartford, in the county of Hartford and State 
of Connecticut, have invented new and useful 
improvements in Carbureters, of which the 
following is a specification. 

This invention relates to carbureters such 
as are used in connection with internal-com 

IO bustion engines, the object of the invention 
being to provide a carbureter of this type ca 
pable of adjustment to normal conditions of 
operation and being provided with means 
whereby under abnormal conditions the re 

I5 quired volume of combustible may be drawn 

2 

from the carbureter and the required addi tional volume of air automatically added 
thereto Substantially at the atomizing or vap 
orizing point in the carbureter. 
A further object of the invention is to pro 

vide means of adjustment whereby this addi 
tional or auxiliary supply may be regulated, 
a still further object being to provide a separ. 
rator between the atomizing-point in the car 

5 bureter and the source of supply of the com 
bustible, whereby any wategor other fluid having a greater specific gravity than that of 

, the combustible will separate from the latter 
before reaching the atomizing-point, 
Another object of the invention is to pro 

vide means whereby from a point outside of 
the carbureter the volume of air and coin 
bustible may be increased by the manipula 
tion of a single device without disturbing the 

35 normal adjustments of the carbureter and independently of the automatically-operating 
air-surpplying devices, 
The invention is fully illustrated in the ac 

companying drawings, in which 

top plan view of the same. - - 
tional plan view taken in the plane of line 33, 
Fig. 1. Fig. 4 is an elevation, partly in see 

45 -tion, of that part of the carbureter compris 

So 

ing the atomizing-chamber and showing the 
means of adjustinent for the combustible and 
air-supply; and Fig. 5 is a similar view to Fig. 
1, showing these parts in a different position. 
The carbureter comprises three general di 

visions or chambers, preferably cast in one 
piece, each chamber being cylindricai in 
form and preferably located in the Sairie ver 
tical piane, and they consist of the chamber 

55, a, (which constitutes a reservoir for the liquid 
combustible;) the chamber b, (which colisti 

Figure is a sectional elevation of the car 
bureter, taken on line 11, Fig. 2. Fig. 2 is a 

Fig. 3 is a Sec 

conduit extends beneath the chamber 

tutes the atomizing-chamber) and the cham 
ber c, which is the mixing-chamber or that 
into which the atomized or vaporized com 
bustible, mixed with the requisite volume of 
air, is discharged on its way to the motor, 
the piped being the conduit between the ear 
bureter and the motor. 

in the bottom of the fuel-reservoir a is 
fitted a pluge, having a valve-seat f near the 
upper end thereof, against which a suitable 
valveg seats and which is held to its seat by 
a spring h, supported in said plug in any suit 
able manner, as by means of the union-coup 
ling i, whereby through a pipe k liquid coin 
bustible may flow into the reservoir when the position of the valveg permits. Automatic 
means common to carbureters of this type 
are provided to effect this unseating of the 
valve by means of a fioat, m in the reservoir, 
having a stem o, axially located thereon, 
which extends from the under side of the 
float into an opening in the top of the pluge 
and from the other or upper side of the float into a suitable bearing in the top wall of the 
reservoir, which preferably is made in the 
form of a circular cap p. This float controls 
the valve j and regulates the height of the 
combustible in the reservoir in the well 
known mainer. 
Axia y located in the bottom of the atom 

iziig- chamber h is the tube q, which is of 
such diameter as to supply the air required 
under normal conditions of operation, 

From the reservoir (i.a.in 'gig to it, 

point, somewhat beyond the center thereof, 
and connected to this conduit is the combus 
tibie-supply tube s, the upper end of which 
lies substantially on a level with the surface 
of the combustible in the reservoir, which, as 
is well known, is the usual construction in 
this type of a carbureter. The conduit r, as 
shown in Figs. , i, and 5, extends down 
wardly from the bottom of the reservoir and thence horizontaily at right angles to said 
downwardly-extending portion, the supply 
tubes being screwed into said horizontal por 
tion, near the end thereof. At the angle 
formed by said downwardly aid horizon 
tally extending portions of the conduit and 
below both is a simall reservoir tiri communi 
cation with the conduit, and axially in line 
with the vertigai portion of the latter. Nat 
traily this reservoir t will fill with the coln 
bustible as it flows to the tubes, and should 
any water be mixed with combustible, as not 
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infrequently happens, it will settle in the 
lower end of this reservoir t and not pass on 
with the combustible to the supply- tube, 
thereby contributing to the more even run 
ning of the motor. 
reservoir t a valve ) is fitted, whereby any ac 
culnulation of water in the reservoir may be 
drawn off. 
The chamber c is divided transversely of its 

axis by a partition y, and with the upper part 
of this chamber the tube d is connected, and 
With that part below the partition y is con 
nected those devices whereby air may be sup 
plied to the carbureter which is required un 
der abnormal conditions of operation. These 
devices consist of a cylindrical casing 3, hav 
ing an opening 4 therein, which is provided 
with a valve 5, to which a valve-stem 6 is se 
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cured, which extends axially through the cas 
ing, as shown in Fig. 1, and near the outer 
end thereof it extends through a diaphragm 
casing 7, attached to the under side of the 
casing 3, the outer end of the stem being pro 
vided with an adjusting-spring 8 and a nut 9, 
whereby the tension of this spring may be 
regulated, the stem being fixed to a flexible 
diaphragm 10 within the casing 7. The cas 
ing 3 is secured to the under side of the cham 
ber c, there being an opening through the bot 
tom of the latter registering with the opening 
4 in the upper end of the casing. Beneath 
the valve are air-ports 12 through the wall of 
the casing, and within the latter is a metal 
shell 13, having holes therein registering with 
the airports 12, this shell being rotatable in 
the casing 3, whereby more or less of the air 
ports may be covered, means being provided 
(as the screw 14, which extends through a slot 
in the Wall of the casing and screws into a 
hole in said shell) whereby the latter may be 
fixed in its adjusted position. 
The upper portion of the chamber b for a 

distance substantially coextensive with the 
height of the mixing-chamber c is made of a 
greater diameter than the lower portion 
thereof, as shown particularly in plan view, 
Fig. 2, in dotted lines, and also in Fig. 1 in 
Section, and fitted into the upper end is a 
fixed thin metal shell 15, whose internal diam 
eter is the same as the diameter of the lower 
portion of said chamber. When this shell 
15 is in place in the enlarged upper portion of 
the chamber b, it results in the formation of 
an annular space between it and the wall of 
the chamber, which space is divided in the 
plane of the partition y of the chamber c by a 
rib 16, which shows only in Fig. 1. The lo 
cation of this rib 16 at this point makes that 
part of the annular space 18 above it a part 
and practically a continuation of that part of 
the chamber c which lies above said partition, 
while that part of said annular space below 
the rib J.6 has a like relation to that part of 
the chamber c lying below the partition), 
the ports 19 and 20 placing these spaces in 

At the lower part of the 
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communication, respectively, with the upper 
and lower portions of the chamber c, the 
ports being located, respectively, in those 
parts of the casing which lie in the plane if 
the upper and lower portions of the chamber 
c. Thus if suction were applied to the con 
duit dair would be drawn through the verti 
cal tube g to the limit of its capacity, said air 
passing through the openings 19 in the shell 
15 and thence into the upper part of the 
chamber c, certain of these ports opening di 
rectly into the chamber. If, however, the 
Suction stroke is strong enough to exceed the 
capacity of the tube q, then the valve 5 at the 
bottom of the chamber c will be raised from 
its seat and air will enter through the ports 12, passing through the valve-opening 4 into 
the lower part of the chamber c and from 
thence through the openings 20 in the shell 
15 into the mixing-chamber b, the direction 
of the air - current being substantially at 
right angles to the current of air being aspi 
rated through the tube g and mingling there 
with will pass upward through the openings 
19 into the upper part of the chamber c and 
out through the conduit d. This is the auto 
matic functioning of the device to supply air 
to the atomized combustible in the mixing 
chamber when an abnormal demand is made 
on the carbureter by the engine. 
Means whereby an increased quantity of 

fuel and a properly-proportioned increased 
volume of air may be attained at will by the 
operator Will now be described, and these 
means consist in mounting in the mixing 
chamber b, a revoluble cylindrical shell 21, 
which fits closely the interior of the shell 15 in 
the upper part of the chamber b and the wall 
of the latter in the lower part. In said lower 
part air-ports 22 are formed which normally 
are covered by the shell 21, but which ma 
be uncovered by the raising of this E. 
whereby air may be admitted around the 
base of the atomizing-tube q. The shell 21 
is provided with ports 23 in the plane of the 
ports 19 and is also provided with other ports 
24 in the plane of the ports 20, whereby by 
the rotation of the shell 21 more or less of the 
ports 19 may be covered or uncovered, as de 
sired; but the ports 24 opposite the ports 20 
in the shell 15 are made wide enough so that 
whatever may be the adjustment of the area. 
of the ports 19 the area of the ports 20 will be 
unaffected thereby. Therefore the condi 
tions under which the valve 5 beneath the 
chamber c will operate to admit an extra 
supply of air are always the same as regards 
the degree of vacuum that is required to 
caise that valve to open. The upper end of 
the shell 21 is closed by a cap 25, through 
which extends the stem 26, whose lower end 
is tapered and enters the upper end of the 
combustible - supply tubes. This stem is 
threaded into the cap and a check-nut 27 
locks the stem in its adjusted position. 
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From the foregoing description it is clear 
that by adjusting the stem 26 (which coin 
stitutes practically a needle-valve for the 
combustible - Supply tubes) the amount of 
connbustible may be adjusted to the volume 
of air which may be drawn through the tube 
q, thus adjusting the carbureter to normal 
conditions of operation. Then under ab 
normal conditions arising from increased de 
mands of the engine an extra quantity of air 
will be supplied through the valve 5 to pro 
vide the necessary quantity demanded by 
the increased supply of combustible, and if 
the shell 21, carrying, as it does, the stem 26, 
be moved upwardly and at the saime time ro 
tated to uncover more of the ports 19 and to 
uncover more or less of the ports 22 it will be 
seen that the additional air-supply and the 
additional supply of combustible can both be 
effected at will by the operator in precisely 
the same way that the silt is obtained all 
tomatically under abnormal suction force, 
and in order to effect the rotation and sini 
taneous endwise novelinent of the shell 21 an 
inclined can way 28 is formed on the upper 
end of the chamber b, as shown particularly 
in Figs. 2, 4, and 5, and on an arm connected 
with the cap 25, which is fixed to the end of 
the shell 21, is a wheel 29, which runs on the 
cainway 28, and by any suitable means-as, 
for example, the arm 30, extending at right 
angles to the axis of the shel-, the latter may 
be rotated to cause the wheel 29 to run up 
the camway, thereby lifting the lining coin 
cidently with the rotation thereof, whereby 
the ports 22 may be uncovered and the area 
of the ports 9 increased and the volulue of 
combustible increased by the withdrawal of 
the stem 26 from the end of the conibustible 
supply tubes. By swinging the arm 3() in 
one direction the increased air and combus 
tible supply is effected, and by swinging the 
arin 30 in the opposite direction the parts are 
all returned to their position of adjustment. 
to normal conditions of operation. 

it will be noticed that the stem 6 of the 
valve 5 extends through and is attached to 
the diaphraga 1 (), (see Fig. :) but the lat 
ter has no function whatever save to retird 
more or less the lovenients of the valve, tine 
flexible diaphragm acting is a check () the 
violent opening or closing movement of the 
valve which might take place otherwise. 

From the foregoing description it is clear, 
therefore, that, the nor alai supply of combus 
tible and air is supplied by the aspiration of 
air through the tule 1, that an abnormal suc 
tion stroke, whereby an increased quantity 
of combustible is drawn through the tubes, 
will effect the autolinatic opening of the valve 
5 and supply an increased volume of air for 
mixing with this increased supply of combus 
tible, and this added volume of air will be 
drawn through the ports 20 practically in a 
direction at right angles to the fiew of . W. tha ling in coininunication throi 
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mixture through the tube g, and from thence upward through the openings 19, and Oil 
through the upper part of the chamber to 
the notor, and, as described, the same effect may be produced by the manipulation of the 
shell 21, the maximum capacity of the cal 
bureter being attained when this shell has 
been adjusted to supply the maximum Guan 
tity of combustible and air and when tine suc 

ition effect of the motor is sufficient to actu 
ate the valve 5 to open the same under the 
escribed condition of adjustment of said 

ining 21. - 
itaying thus described my invention, what 

| claim, and desire to secure by Letters Pat 
ent of the United States, is 

1. A carbureter comprising an atomizing 
chamber, an air-tube extending from the in 
terior through the botton of the chamber, a 
supply-tube for combustible located axially 
of the air-tube, a shell to fit the interior of the 
atomizing-chamber, endwise movable there 
in, there being air-ports through the Wall of 
the chamber below the inner end of the air 
tube and normally covered by said shell, the 
opposite end of the latter being closed a 
waive for the supply tube operable by the 
movement of said shell to vary the supply of 
combustible coincidently with the opening of 
said air-ports, and suitable means to move 
the shell endwise. 

2. In a carbureter, an atomizing-chamber 
provided with an inlet-opening at one end 
and an outlet-opening at the other, there be 
ing ports in the wall of the chamber compu 

75 
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nicating with an annular space extending 
around the chamber in the plane of the outlet 
and communicating with the latter through 
one or mere of said ports, and there being 
other ports extending through the Wall of the 
chanbei near said inlet-opening: atomizing 
devices associated with the latter, and a shell 
to fit, the interior of the chamber to normally 
cover the ports near the other end thereof it) 
register in one position with the ports in coll 
munication with the outlet-opening, a valve 
for the atomizing device connected with the 
shell, and means to move the shell rotataly 
to adjust the area of the ports at One end of 
the chairier and vertically to op: rate the 
wave and to cover and uncover the ports at 
the opposite end of the chamber coincidently 
with the actuation of the valve. 

3. in a carbureter, an atomizing-chamber 
provided with an inlet-opening at one end 
aid an outlet-opening at the other, atomizing 
devices ocated at the inlet-opening, the oppo 
site end of said chamber being provided with 
two annular circumferentially-disposed spaces 
located in different planes and coininhunicat 
ing with the interior of the chamber by suit 
abie ports, one of said spaces through said 
ports being in communication with the Cut 
let-opening, and the other of saids 

gh its port 
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in said closed chamber; a rotatable and end 

the ports communicating with said annular 

(3 

a closed chamber; an inwardly-opening valve 
wise-movable shell to fit the atomizing-cham 
ber and provided with ports to register with 
spaces; a valve on said shell, and means to ro 
tate the latter and to simultaneously impart 
endwise movement thereto, 

4. In a carbureter, an atomizing-chamber, 
a second chamber communicating therewith 
through ports in the contiguous walls of said 
chambers located in different planes, said sec 
ond chamber being divided into two com 
partments one of which has a pipe connection 
to extend to the motor; a valye in the other 
compartment opening inwardly; a rotatable 
shell in the atomizing-chamber having ports 
to register with the ports through which com 
munication is established with the connec 
tion extending to the motor; suitable atomiz 
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ing devices connected with the atomizing 
chamber located at the inlet-opening therein 
there beingports through the wall of the atom 
izing-chamber near the inlet - opening and 
normally covered by the shell; a valve con 
nected with the shell to control this supply of combustible delivered by the atomizing de 
vices, and means to move the shell to simul 
taneously vary the area of the ports leading 
to the motor connection, and to vary the sup 
ply of combustible delivered from the atom 
izing devices and to coincidently uncover 
the ports near said inlet-opening without va 
rying the area of the ports communicating 
with the valve-containing compartment. 

FRED A. LAW 
Witnesses: 

WM. H. CHAPIN, 
K. I. CLEMONS. 


