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" Specification of Letters Patent, Patented Sept. 28, 1915.

Application filed November 12, 1914. Serial No. 871,774.

10 all whom it may concern: |

Be 1t known that I, Franxuin W. Hacar,
a citizen of the United States, residing at
Nashville, in the county of Davidson and
State of Tennessee, have invented new and
useful Improvements in Carbureters, of
which the following is a specification.

This imnvention relates to carbureters of
that type having two float feed chambers,
the one for gasolene and the other for coal-

oil, aleohol, light pétroleum and other vola-

tile hydrocarbons; and the primary object
of the Invention is to provide an automati-
cally operating carbureter which gives an ab-
solute mixture by disintegrating and break-
ing up all the solid liquids into a perfectly
sprayed or comminuted condition before be-
ing brought into contact with the main vol-

 ume of air and thereby thoroughly and prac-
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tically mixing the sprayed or comminuted
gasolene, coaloil or other suitable fuel liquid
and as a consequence materially increasing
the eihiciency of operation of the motor with
which the carbureter is used. The improved
carbureter i1s so constructed and arranged

that gasolene and coaloil, for instance, may

be individually sprayed, comminuted or va-
porized and mixed with a suitable propor-
tion of air, or there may be an admixture of
the sprays or vapors of the said two fuel
mediums 1n regulated quantities relatively
to each other as may be desired and with

economy In the use of a fuel medium for a

motor. |
The 1nvention consists in the construc-

tion and arrangement of the several parts
which will be more fully hereinafter de-
scribed and claimed in preferred form.
In the drawings: Figure 1 is an elevation
of a carbureter embodying the features of
the invention. Fig. 2 is a transverse ver-
tical section through one of the float feed
chambers and the remaining intermediate

portion of the carbureter. Fig. 3 is a trans-

verse verfical section taken in the plane of
the line 3—3, Fig. 1. Fig. 4 is a detail sec-
tion taken in the plane of the line 4—4, Fig.
1. Tg. 5 1s a horizontal section taken in the
platie of the line 5—5, Fig. 3. Fig. 6 is a
transverse vertical section of the adjacent
pair o6f needle valves and feed ducts and
taken in the plane of the line 6—6, Fig. 3.
Fig. 7 1s a transverse vertical section taken
in the plane of the line 7—7, Fig. 3.

The numeral 5 designates a central up-

right forming the lower portion of the cas-
ing or frame of the carbureter, the said up-
right at its lower extremity and at diametri-
cally opposite points being formed with
screw sockets 6 and 7 to removably receive
screw-threaded extensions 8 and 9 respec-

tively of the bottoms 10 and. 11 of independ-

ent tanks 12 and 13, each provided with a
surrounding side wall 14 and a top or clo-
sure 15. The tanks or reservoirs 12 and 13
are of similar structure and preferably of
equal capacity, and in the bottoms 10 and

11 thereof valve chambers 16 are formed and -

extend entirely through the lower portions
of the bottoms and are closed by screw plugs
17 which render said chambers 16 accessible
for cleaning or other purposes. In each
chamber 12 and 18 a float 18 is mounted
and provided with a depending stem 19
freely movable through an opening 20 in
the center of the bottom of each chamber,

and on the lower end of the stem is a ball

valve 21 adapted to close against the lower
portion of the opening 20. Extending up-
wardly from the center of the top of each

float 18 is a stem 22 freely movable through

an opening 23 in the top or cover 15 and po-
sitioned under a pressure arm 24 which is

preferably in the form of a bell-crank lever

25 to which a pull chain or other analogous

device 26 is attached, as clearly shown by
Kig. 2. Kach cover 15 also has a vent open-
Ing 26* to permit the escape of gas or any
pressure medium that may be present in
each tank above its float so that the opera-
tion of the two fioats may not in the least be
retarded when the tanks 12 and 13 are sup-
plied with a fuel medium or liquid. A sup-
ply duct 27 extends into each base 10 and
opzns into the valve chamber 16 thereof,
sald duct 27 of each base being adapted to be
connected to a suitable source of supply,
such as a tank or reservoir that may be lo-
cated at a distance from the carbureter and

by means of which the tanks are provided

with the necessary quantities of fuel medium

from time to time as the said tanks become
exhausted and require replenishment. Kach

base 10 and 11 of the tanks has a down-
wardly inclined outlet duct 28 formed there-

in and continued through the screw exten-

sions 8 and 9, and 1n the upright 5 two ver-
tical ducts 29 and 30 are constructed, the
duct 29 being intersected by the duct 28.
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The upright 5 also has a central larger duct 116
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31 and in line with the duct 28 and in con-

tinual communication therewith 1s a short
cross duct 32 which opens into the lower por-
tion of the duct 31. =~ _

- The ducts 28 and 29 are in continual com-
munication and the duct 28 is likewise at all
times open to the duct 31. The downwardly
inclined duct 28 in the extension 9 of the
base 11 intersects and terminates at the duct
30 and does not have communication with
the central larger duct 31 of the upright 5.

The ducts 29, 30 and 31 extend through the

bottom of the upright 5 and are normally
closed by screw plugs 322, 33 and 34 for ob-

vious purposes. The duct 31 extends up-
wardly through only a portion of the up-
right 5 in its enlarged construction and 1s
contracted, as at 35, and continued in the
form of a restricted outlet 36 which con-
tinues into and through a nozzle 37 rising
from the center of the lower wall of a cham-

ber 38 formed in the upper portion of the

upright 5, the restricted outlet 36 being con-

trolled as to its open and closed condition

preferably by a needle valve 39. extending
laterally into the upright and mounted 1n
an extension 40 at the upper part of the
upright, the said needle valve being exteri-
orly operative through the medium of a
stern and head 41 and applied in operative
position in the usual manner or similar to
the mounting of needle valves, as clearly
shown by Fig. 8. A valve bore 42 inter-
sects the restricted outlet opening or duct
36 and the inner pointed extremity of the
needle valve 39 may be readily adjusted to
In some instances it

valve 39, and it is proposed to dispense with
the same if the service thereof is not re-
quired. The extension 40 at the upper por-
tion of the upright 5 1s continuous with an

upwardly and outwardly inclined valve seat

extension 42* formed with a pair of elon-
gated valve chambers 43 and 44 in which
two needle valves 45 and 46 are respectively
mounted and have their stems 47 and 48
projecting upwardly through the upper end
of the said extension 422 and equipped with
the usual accessories of this type of valve.
The chambers 43 and 44 continue at their
lower terminals into upwardly inclined ducts
50 and 51 which in turn open into the upper
portions of the ducts 30 and 29, the ducts
30 and 29 and 50 and 51 being practically
continuous means of communication between
the outlet ducts 28 and the tanks 12 and 13.
The pointed ends of the needle valves 45 and
46 may be readily adjusted to open or close
the upper terminals of the ducts 50 and 51,
the points of intersection of the latter ducts

and the terminals of the lower chambers 43

and 44 forming seats for the ends of the said

“needle valves 45 and 46. Communication

between the ducts 50 and 51 and their re-
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spective chambers 43 and 44 with relation
to the feed of the contents of the tanks 12
and 13 to the said chambers is controlled by
a transversely disposed plug valve 52 hav-
ing two transverse ports 53 and 54 in planes

at right angles to each other so that when

the said plug valve is turned in one position
the port 53 will be in line with the duct 50
and when turned in another position the
port 53 will be closed relatively to the duct
50 and the port 54 opened to the duct
51, the plug valve being controlled as to 1its
operation through the medium of a lever 55

secured to one end thereof and readily op-

erable exteriorly of the one side of the valve
seat extension 422, Each chamber 43 and 44
has upper and lower outlet ports 56 and 57
extending therefrom and into a receiving
chamber 58 provided at the inner portion of
the valve seat extension 422 at the point
where the sald extension intersects and be-
comes a part of the upper casing 59, the
receiving chamber 58 serving as a mixing

chamber and normally closed at its upper

end by a screw plug 60. The chamber 58 1s

downwardly inclined and opens at 1ts lower

extremity into the chamber 38 at -the upper
portion of the upright 5. Kach chamber 43
and 44 is varied as to its dimensions through-
out its length, the upper part ot each cham-

ber being larger than the lower part. By

this means a greater quantity of the liquid

fuel passes out through the ports 56 than

through the ports 57, these ports serving as

‘spray nozzles. The ports, nozzles or orifices

57 are very small and feed by gravity as the
liquid fuel gradually moves up to the ports,
nozzles or orifices 56 as will be more fully
hereinafter explained. |

The chamber 38 has an overflow outlet 61

and the top thereof i1s formed with a screw-

threaded opening 62 to receive and support
a gulde sleeve 63 which depends into the
chamber 38 over the nozzle 37, the said
sleeve also rising a considerable distance
above the top of the chamber 38. The cas-
ing 59 at its lower extremity is connected by
arms or webs 64 with the top of the chamber
38, and above these webs the interior of the
sald casing is formed with an annular screw-
threaded flange 65 and 1s engaged by an ad-

justable nut 66 which is formed with a cav-

ity or chamber 67 opening out through the
upper end thereof and also with sockets 68
in the side thereof which are exppsed be-
tween the arms or webs 64 for the applica-
tion of a spanner or other suitable tool to
adjust the nut within the casing. In the
upper part of the casing 59 an inner casing
69 1s mounted and 1s open at both its upper
and lower ends, the said inner casing hav-
ing an upper outer flange 70 secured to the
upper portion of the main or outer casing.
The casing 69 is of materially less diameter
than the portion of the main or outer cas-
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ing in which it is fitted to provide a free air
space or annular chamber 71 having a side
inlet 72 with a flared or bell receiving flange
73 thereover, the said latter flange being
adapted to receive the warm air taken off
from the exhaust pipe of the motor. An air
duct 74 extends through the main or outer
casing and communicates at its upper end

with the free air space or annular chamber

71 and at its lower terminal with the cham-
ber 58 and through the medium of the latter

indirectly with the chamber 38. By this

means the heated air within the chamber 71
1s fed downwardly into the chambers 58 and

38 and therewith is mingled the comminuted

or sprayed liquid fuel medium. The lower
end of the inner casing 69 forms a valve
seat or an abutment within the outer or main
casing, and secured to the latter casing 1s a
shield 75 which 1s angularly bent to stand
inwardly out of contact with relation to a
portion of the inner surface of the said outer
or maln casing to provide an annular space
76 in which the outer flanged periphery 77
of a spray head 78 1s movably mounted.
This spray head 78 is movable toward and
from the lower end oi the inner casing 69
and is formed with a central enlargement 79
from which depends a hollow stem 80 mov-
able within the guide sleeve 63 and tightly
fitting the latter so as to avoid leakage be-
tween the said sleeve and stem. The en-

largement 79 of the spray head 78 is formed

with a plurality of ports 81 extending
therethrough at outward angles of 1n-
clination in divergent planes and estab-
lishing communication between the 1n-

terior of the stem 80 and the chamber 82

formed by the inner casing 69. The said
enlargement 79 is also provided with ports
83 between the ports 81 and at angles re-
verse to the latter. It will be seen that an
alr tight chamber 84 1s formed above the nut

66 or between the latter and the spray head
78, and the ports 83 open at their lower ter-

- minals into the said chamber 84 and at their

b0

upper terminals into the chamber 82. Sur-

rounding the guide sleeve 63 and engaging
the lower portion of the enlargement 79 of
the spray head around the stem 80 and also

 extending into the cavity 67 of .the nut 66 1s

a spring 85 whose tension is regulated by

the adjustment of the said nut 66. This

ob

spring 85, through the adjustment thereof

by the nut 66, holds the spray head nor-

~mally raised and in contact with the lower

80

end of the inner casing 69, and when the
said ‘spray head moves downwardly it will
be seen that communication will be set up

“around the lower end of the casing 69 be-
“tween the chambers 71 and 82. A throttle
valve 86 .1s mounted in the chamver 82 on
. a. shaft 87 which is horizontally disposed
Y and extends diametrically through the inner -

and outer casing and at one end has a suit-

&

able crank handle or other analogous device

88 whereby 1t may be readily operated to

open and close the same.

Assuming that the tanks 12 and 13 have
been properly supplied, for instance, re-
spectively with gasolene and coaloil, the op-
eration 1n connection with gasolene will be
as Tollows: The nut 66 i1s first adjusted un-
til the light contact of the spray head 78 is
established against the lower end of the
mnner casing 69. The needle valve 389 is then
opened and the valve 46 1s closed and the

chamber 38 is then flushed with gasolene by

pressing downwardly on the arm 24 of the
valve crank lever 25 and forcing the float
18 downwardly in the chamber 12, this
flushing operation of the chamber 38 con-
tinuing until the gasolene runs out of the
overflow outlet or opening 61. Previous to
this operation the throttle valve 86 has been
closed, but immediately subsequent to the
flushing operation relatively to the chamber
88 as just explained the said throttle valve
1s opened and the motor is then cranked to
start the same. At the first impulse a heavy
charge will be drawn into the cylinders of
the motor and the latter will immediately
operate. The motor is then throttled down
to a medium speed for a few seconds until
the parts become heated up to normal tem-
perature, when the motor is then further
throttled down slowly and the needle valve
39 1s at the same time gradually closed until
the slowest speed can be had. The needle

valve 46, which controls medium and high

speed, is then slowly and gradually opened
to admit the gasolene into the chamber 58,
the said valve 46 being adjusted im this
manner until the correct mixture of com-
minuted or vaporized gasolene and heated

alr are thoroughly commingled and prop-
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erly proportioned. During this latter ad-

justment of the needle valve the motor is
oradually speeded up. The heated air en-
ters the chamber 58 as hereinbefore ex-
plained through the duct 74 from the cham-
ber 71 and the commingled vaporized gaso-
lene and heated air pass down to the cham-
ber 88 and then upwardly through the lower
end of the guide sleeve 63 into the tubular
stem 80 and then out through the ports 81
of the enlargement 79 of the spray head.

Under the conditions just described the car-

bureter will be perfectly adjusted for the
use of gasolene, the mixture passing through
the ports 81 continuing through the cham-
ber 86 to the motor cylinders.
oasolene 1s used 1t will be understood that
the plug valve 52 will be adjusted so as to

110
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bring the port 54 therethrough in aline- 125

ment or communication with the duct 51

and thus close off the duct 50 from the

chamber 43 containing the needle valve 45.

- When it is desired to use coaloil alone the

plug valve 52 is-turned until the port 53 130
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theleof coincldes with the duct 50 by open-
ing up the chamber 43 to the tank 13 by
way of the duct 30, which is continuous with

- the duct 50 as hereinbefore explained, and

- down gradually and the coaloil from the

10

15

111 the latter adjustment of the plug valve
2 the port 54 1s turned so as to close the
duct 51. When this adjustment of the plug
valve 52 has been made, the motor is slowed

tank 13 passes up through the ducts 30 and
50 to the chamber 43 and thr ough the ports
or nozzles 56 and 57 passes into the cham-
ber 58 in the form of a spray or 1s thor-
oughly comminuted or broken up and is
mixed with the heated air from the chamber
71 through the duct 74 and passes down to

f the chamber 38 and then upwardly through

29

25

the spray head. The lower orifice 57, as
hereinbefore indicated, is very small and
onlv feeds by gravity. -

'lhe action of the valve or the spray head
78 is as follows: When a vacuum 1s formed
in the chamber 82 air is drawn out of the
chamber 84 through the plurality of ports
83, or in other w ords the same degree of

vacuum is had in both chambers 82 and 84

in view of the fact that there 1s a greater

30

area of the valve exposed to the vacuum 1n
the chamber 84 than there is in the chamber
32. The unbalanced pressure forces the
valve or spray head 78 downwardly from its

“seat and allows the free air to enter the

~tire adjustment and arrangement of the car--
bureter 1s to give umform mixture from

35
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supply coal-o1l or gasolene.

The en-

chamber 82 from the chamber 71.

the lowest to the oreatest capacity of the

carbureter when any kind of combustible

adapted for the purpose 1s used.

When the carbureter is arranged to utilize
coaloll and gasolene towether, or either
alone, the proportionate supply of each 1s
fed respectively from the tank 13 through
the ducts 30 and 50, chamber 43 and noz-
zles 56 and 57, and from the tank 12 through
the duct 81, restricted duct 36 and nozzle

37, the mixture of the two hydrocarbons be-

ing effected in the chambers 38 and 58
where they are brought in contact with the
heated air and the fuel prepared for dis-
charge through the spray head 78 as here-
inbefore explained. It will be seen that
the coaloil connections or feed means are
held separate from the gasolene feed means
and either may operate to independently
When the
motor 1s running on coaloil, about ten per-
cent of gasolene is used or 1s automatically

| supphed in the carbureter. At extreme low

60

speeds and when the motor falls to low

temperature the fuel supply 1s all gasolene,

~and when running up to full capacity about

68

ninety percent of coaloil is fed by the car-
bureter. -

The air duct 74 commumcatmg with the
“alr chamber 71 1s practically a continuation

1,155,232

of the chamber 58, or i1s a reduced upper

portion of the latter chamber and operates

to provide enough resistance to form suffi-

cient vacuum r1,1'401111(51 the spray nozzle 37
to draw up an ample charge for extreme
low speed. The construction of the spray
head 78 is such that its plurahty of ports
discharges a rich mixture at about right

angles with relation. to the incoming air,

.md as the inner casing 69 1s warmed or
heated by the entire charge of alr coming In
around it, immediate vaporization of all
the liquid that 1s thrown out against the
said inner casing by the plurality of ports in
the spray head takes place. It will be under-

stood that the spray head 78 1s free to move
under variation of pressure and that com-
munication between the chambers 82 and

71 1s automatically set up, and, moreover,
all resistance to movement of the spray

70

76

80

head 78 1n a downward direction against

the spring 85 by air that may be in the
chamber 84 1s avoided 1n view of the pro-
vision of the ports 83. The spray head 78
1s also always forced back to its normal or

adjusted position by the action of the spring

85 and the sensitiveness of operation of the
spray head 1s readily controlled by the ad-
Justment of the nut 66.

What 1s claimed 1s:

1. In a carbureter, the COmblnatlon of
fuel supply source, a casing having a noz-
zle in communication with “the said supply
source and upper inner and outer cham-
bers, a mixing chamber having a duct com-

9C

856

100

municating therewith and with the said
outer chamber and through which air moves -

downwardly to the said mixing chamber,
and means for automatically setting up
communication between the inner and outer
chambers.

105

2. In a carbureter, the combination of a

fuel supply source, a casing having a noz-

zle 1n communication with said supply

source and upper inner and outer chambers,

- the 1nner chamber being provided with a

throttle valve, a mixing chamber having a
duct communicating therewith and with the
sald outer chamber and through which air

moves downwardly to said mixing chamber,

1160

115

and an automatically movable spray head

cooperating with the said inner and outer

chambers and controlling the communica-

tion of the outer chamber with the mner

chamber
3. In a mrbureter the combination of

a fuel supply source, a casing having a noz-

126

zle 1n commumcatlon with -said supply .

source and upper air supply means, a mix-
ing chamber having a duct commumcatmg
therewith and with the said upper air sup-
ply means and through which air moves
downwardly to said mixing
an automatically movable spray head . co-
operating with smd air supply means and

chamber, and

126

130
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having a hollow stem depending therefrom

. and centr ally disposed over the said nozzle.

10

15
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4. In a carbureter, the combination of a
fuel supply means, a casing having a nozzle

in communication with said fuel supply

means and also having an upper air supply,
a duct setting up communication between

said alr supply means and the nozzle for
feeding air to the latter, and an automatl-._

cally operating spray head movable in rela-

tion to said air supply and disposed over the
nozzle, the periphery of the spray head be-

ing flanged to form a piston which is mov-
able close to the .wall of the air supply
means.

5. In a carbureter, the combmatmn of a
tuel supply source, a casing ha,vmg a nozzle
in communication with said fuel supply
source and also provided with upper inner
and outer chambers forming air and pres-
sure controiling means, a mixing chamber to
which the said nozzle is exposed; a duct
leading downwardly from the air control-
ling chamber to the said mixing chamber, a
spray head having a plurality of ports a‘t

- the center thereof communicating with the

30

39

40

45

a0

inner chamber and also provided with a pe-
ripheral flanged construction to form a pis-
ton accessory which 1s movable 1n the outer
chamber, the said spray head controlling
commmunication between-the inner and outer
chambers and having a depending hollow
stem over the sald nozzle, and means for

automatically movmg the spray head and

stem.

6. In a carbureter, a source of fuel supply
consisting of two tanks each contalning a
different kind of fuel, a casing having a
nozzle 1n the lower portion thereof and also
provided with ducts communicating with

-sald nozzle, a mixing chamber, ducts and

valve chambers respectively communicating

with the one duct of the nozzle and alsowith

the remaining tank, the valve chambers hav-
H:Lg upper and lower ports or nozzles open-

ing into the said mixing chamber, a valve
sxtending through the ducts adj acent to the

valve chambers and having ports there- -

through at angles to each other to shut off
one duct and open up the other, needle

valves codperating with the valve chambers

and the adjacent ducts, upper inner and
outer chambers, the 1nner chamber consti-

tuting the outlet to the motor and the outer

chamber being provided to receive hot air,

~a downwardly extending duct between the
outer chamber and the mixing chamber, and

a spray head automatically movable in re-
lation to the chambers and dlsposed over

| ,the sald nozzle.

7. In a carbureter, a source of fuel supply,
a casing having a nozzle in communication

with sald fuel supply and also provided

‘with upper inner and outer chambers re-

spectively communicating with the motor

~and a source of hot air, a mixing chamber

to which the sald nozzle is exposed, an auto-
matically operating spray head movable in
relation to said upper innér and outer cham-
bers and disposed over the nozzle, an adjust-
ing nut for the spray head, and a spring
interposed between the said nit and head.

8. In a carbureter, independent tanks for

supplying different kinds of liquid hydro-

carbons, nozzles having communication with

the said independent supply tanks and oper-
able as outlet means both independentlv and

conjointly, a mixing chamber with which

said nozzles have communication, upper in-
ner and outer chambers, the outer chamber

being for the receptmn of heated air and
havmg a downwardly extending duct open-
into the mixing chamber and the inner

ing
chamber adapted to have communication

with the motor and provided with a throttle

)
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valve, and an automatically operating spray

head cooperating with said inner and outer
chambers and disposed over and forming
the outlet means for the mixing chamber
and the nozzles, the spray head being mov-
able to control communication between the

. 1oner and outer chambers.

in testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

1ies SES

FRANKLIN W HAGAR.

W}%nesses
Isaac T. Ruzra,

Jxo. P. Hour.
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