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To all thon, it may concern: 
Be it known that I, RoLAND R. BoLLMAN, 

citizen of the United States, residing at 
Cincinnati, in the county of Hamilton and 
State of Ohio, have invented certain new 
and useful Improvements in Fuel-Supply 
Apparatus for Internal-Combustion En 
gines, of which the following is a specifi 
cation. . . . . . 

My invention relates to improvements in 
fuel regulating apparatus for internal com 
bustion engines. One of its objects is to 
provide improved means to supply pre 
heated air to be introduced between the car 
buretter and the engine to secure a more 
perfect mixture and complete vaporization. 
Another object is to provide a supply of 
preheated air and preheated water vapor to 
be introduced between the carburetter and 
engine. Another object is to provide in com 
bination with a supply of air, preferably 
preheated, and a supply of water vapor, 
preferably preheated, means controllable by 
the operator whereby air only, or any de 
sired mixture of air and water vapor may 
be introduced with the fuel into the engine, 
preferably between the carburetter and the 
engine. Another object is to provide means 
to automatically regulate and introduce air 
or air and water vapor, preferably between 

Another 
object is to provide improved means to pro 
vide a supply of preheated air and pre 
heated water vapor to be introduced with 
the fuel to the engine. Another object is to 
provide improved means to automatically 
regulate the air supply. Another object is 
to provide improved neans in connection 
with the introduction of air or Water vapor 
to intercept unyolatilized fuel, and to effect 
its volatilization. Another object is to pro 
vice improved means to introduce said means 
conveniently into existing mechanisms. My 
invention also comprises certain details of 
form, combination, and arrangement, all 
of which will be fully set forth in the de 
scription of the accompanying drawings, in 
which : - 

Fig. 1 is a side elevation of a carburetter 
and part of a manifold of an internal con 
bustion engine with a portion of my in 
proved apparatus applied thereto. 

Fig. 2 is an enlarged central vertical sec 
tion through a portion of the apparatus 
of Fig. 1. 

ring detached. 

Fig. 3 is a plan of one of the 
Washer's detached. 

Fig. 4 is a plan view of the air or water 
vapor admitting and fuel vaporizing mem 
ber detached. 

Fig. 5 is a plan of another packing washer 
detached. . . . - 

Fig. 6 is a perspective view of a spacing 

packing 

Fig. 7 is a plan of one of the wire screen 
disks detached. - 

Fig. 8 is a perspective view of an engine 
with my improved apparatus applied 
thereto. 

Fig. 9 is a diagram partly in section of 
the apparatus of Fig. 8. 
The accompanying drawings illustrate the 

preferred embodiment of my invention, in 
which A represents a carburetter for an in 
ternal combustion engine, and B represents 
a manifold therefor. A butterfly valve 14 
is preferably interposed in the passage lead 
ing from the carburetter to the manifold 
and said valve may be manually actuated to 
open, close, or partially close said valve 
through a crank arm 15, and a rod not shown 
connected thereto. Interposed between the 
carburetter and manifold is an annular 
member 16, with a packing ring or washer 
17 on one side and a packing ring or washer 
and 18 being clamped in position with refer 
ence to the carburetter and manifold by 
means of two bolts 19 passing through per 
forations in said members 16, 17, and 18 at 
opposite sides thereof, and through corre 
spondingly perforated ears 20 and 21 on the 
carburetter and manifold, said ears 20 and 
21 being those ordinarily employed to se 
cure the manifold directly to the carburetter, 
thus providing for readily introducing the 
members 16, 17, and 18, by separating the 
carburetter from the manifold a sufficient 
distance to permit the introduction of said 
psybers between the carburetter and mani 
fold. 
The Inember 16 is counter-bored from one 

side so as to leave an inwardly directed 
flange 22 at one face thereof. One or more 
wire screen disks 24, preferably two at each 
side are seated against the flange 22, and 
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a spacing ring 25. The spacing ring is illus 
trated with a gap 25 between its adjacent 
ends, but it may be a continuous ring with 
a perforation in place of the gap 25 to serve O 
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the purpose of admitting the air or water 
vapo' to the interior of member 6. The 
second pair of wire screen disks 26 are seat 
ed in a shallow recess 27 in the opposite face 
of member 16 and bear firmly against the 
edge of the ring 25. aid screen disks 26 
aire hell in place by the packing ring 17 
against accidential displacement. The mem 
her 6 is provided with a downwardly di 
rected tubular projection 28, preferably 
formed integrally there with and externally 
threaded to receive and engage a cap 29 pro 
vided with threaded tubular projections 29 
and 29' to which conduits may be coupled 
to supply 'espectively air and mixed air and 
water vapor. Internaliv the projection 28 
is counter-bored to form a cage for a ball 
valve 30, which valve is preferably but not 
necessarily employed. The counter-boring 
of the projection 28 also provides for form 
ing a valve seat 31 above the ball valve. The 
cap 29 forms the lower portion of the valve 
cage for the valve 30, and is provided with 
a main port 32 to which the bores of the pro 
jections 29' and 29' lead, and a valve seat 
33 on which the ball valve 30 normally rests 
and seats. 
A closed sheet netal container 45 is at 

tached to and Supported by a late or hois 
ing ne:ber 46, which in in is connected 
by bolts 47 to the head 4S. cf he engine. 
said plate 46 extending across the top of 
the exhaust 1 anifold 49 so as to for a 
lood or shield over a portion of said ex 
haust manifold an exclide draits of cold 
air. To the inner or under face of the plate 
or shield 46 are attached three heating.coits 
50. 51, and 52, so as to occupy positions in 
close contact with said exhaust anifold 
and to be heated thereby while protected 
from drafts of cold air by the plate 46. 
Upon the dash-board 53 of an automobile 
for instance. Or in a position conveniently, 
adjacent to the engine is not inted a valve 
casing 54 in which are two independently 
a distable regulating cocks 55 and 56, each 
I'ovided with a pointer 57 movable over 

an index plate 58 to accurately indicate the 
osition of the cock, and to enable the cock 

to be Sct or 'eset at any desire position. 
... mospheric air is splied through the 
cock. 55 () the cesi ()' tribe (), where the air 
is heated and then conducted to the illet. 23" 
of the cap 29, the unheated over portion of 
said coil or conduit 50 being insiilated ex 
ternally to insure the air reaching the car 

The cock 55 pro 29 in heated condition, 
vides for independently regulating or en 
tirely cutting off the Supply of air through 
the conduit, 50. 
The cock 56 is independently regulated to 

supply atmospheric air through the coil or 
conduit 51, where the air is preheated and 
then conducted into the container 45 and 
below the surface of a body of water in 

s: it container. The heated air bubbling up 
through the water in the container 45 serves 
to heat saic body of water, which also re 
ceive: ; certain amount of heat from the 
engine and exhaust manifold, so that coin 
siderable water vapor is given off from the 
water in said container and carried away by 
the c. 1''et of air passing through said coln 
tainer 45 fito) the coil 51 to the coil 52. 
Fhe mixed air and water vapor in its pas 
Sage through the conduit 52 is further 
heated or Superheated so as to enter the cap 
-29 through the port, 29' as a heated gas or 
"apor, and in condition to assist in vapor 
izing any invapo:rized fuel it lay cone in 
contact with, and to readily and connpletely 
mix with the fuel vapor on its Way to the 
ingine. The lower portion of the conduit 

52 is exterially insulated to avoid chilling 
or cooling of the air and vapor current pass 
ing hereinto the cap 29. The cocks 55 and 
56 fray be independently manually adjusted 
to supply heated air only, or any desired 
proportion of heated air and water vapor 
to the cap 29 to be introduced and mixed 
with the fuel. and also provide by means of 
the pointer's 2nd index plates for resetting 
the respective cocks at any predetermined 
positions best Suited for the opei'ating con 
ditions which may be encountered, and 
which are stific et to recent changes, such 
is changes of temperature and moisture 
contents in the external atmosphere. The 
containe 45 has a screw cap (30 through 
which the watei' supply of said container 
lay be renewed from time to time, and a 
doline 59 to insure a supply of water vanor 
free from water to the conduit, 52. 

In operation air is adhhitted at 40 to the 
arburetter, and liquid fuel is admitted to 
the carburetter at 4:... and its flov to the air 
channel or conduit is regulated by a needle 
valve 42. The mixed air and fuel, partly 
as a vapor, and partly as a mist, passes on 
through the \alye 4 to war the liaiifold. 
ny mist or in valorized fuel in attempting 

to pass th!'ough the wire screens 24 and 26, 
which are preferably but not necessarily 
eployed tends to deposit in on the sti'aces 
of said wire as a thin ?ili () { } {i} tie 
exposing a large stir (2 ('e () the sis', and this 
being lore reasily ('tin':ed ( : y : 1. 
Also poll being bi'ought into cont; cf. or 
inixttie with the heated air or mixed air 
and water. Yaor, will eGS 
are employed or not, Stich inist. is heated 
and converted to a true vapor. The for in: 
tion of a mist instead of a vapot' at the ca'- 
brette' is pronoted by a higher : it i?!' i' 
vacuun the eii) particularly in cool weather. 
The admission of the air, particularly when 
preheated air or nixed air and water vapor 
is employed, through the cap 29 into the 
chamber 35 of member 16 tends to convert 
any fuel which has reached the chamber 35 
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in a misty state into a true vapor. Air or 
Alixed air and water vapor admitted at this 
point, and under the conditions of its leg 
ulation and admission also tends to secure 
complete combustion of the fuel in the en 
gine, and consequently fuel economy, and 
to avoid the formation or deposit of carbon 
in the engine cylinders. 
The weight of the ball valve 30 when em 

ployed is sufficient to keep the port 32 closed 
until a predetermined State of suction or 
Vacuum has been reached within the mani 
fold and chamber 35, whereupon the valve 
30 is lifted from its over seat 33 and admits 
air or mixed air and water vapor to the 
chamber 35 to mix with the fuel therein, and to assist in vaporizing any unvaporized fuel 
which may exit as globules or films upon 
the Wire screens or interior of member 16. 
The body of water in the container 45 also 
serves to prevent air or water vapor being 
drawn through conduit 52 until a certain de 
gree of suction is exerted upon the manifold. 
For medium vacuum or suction, the ball 
valve 30 is lifted from its lower seat 33 and 
does not reach or seat upon its upper seat 31, 
and hence admits air or nixed air and water 
vapor to the chamber 35, but when the vac 
uum or suction is increased further, the valve 
30 is lifted sufficiently to engage its seat 31, 
and thereby cut off the air and water vapor 
Supply to chamber 35 through the cap 29, 
and in this manner provides for the intro 
duction of a rich fuel mixture to the mani 
fold. Thus in starting the engine for in 
stance, there is not sufficient suction or vac 
uum to lift valve 30 from its seat 33, and 
a mixture rich in fuel Suitable to start the 
engine is furnished. Under ordinary run 
ning conditions the valve 30 automatically 
regulates and admits air or mixed air and 

O 

water vapor to provide a vaporous mix 
ture not too rich in fuel, and suited to 
an economical operation of the engine 
with complete combustion, while the cocks 
provide for regulation of the propor 
tion of water vapor until by sound and 
other indications, or previous experience, 
a close approximation to perfect comb stion 
in the egine is attained. For hill climbing 
and . duty, the valve 30 attonnatically 
seats upon its upper seat 31 to provide a rich 
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fuel mixture capable of delivering more 
power at a temporary loss of economy in op 
eration. When the valve 30 is omitted the 
cocks 55 and 56 may be employed to cut, off 
all air and vapor supply through the cap 29. 
The supply of air and mixed air and water 

vapor, particularly under the conditions of 
heat, and control as above set forth effects an 
inportant, fuel economy by securing a more 
tuniforn) and perfect fuel mixture and regul 
lation, and combustion thereof, thereby en 
abling a greater average distance to be trav 
eled with a fixed quantity of fuel, 

3. 

It also results in arresting and preventing 
the formation and accuinulation of deposits 
of carbon in the cylinders, and thereby ef 
fects Several important economies in time, 
Weal', and expense. 

an also enabled to readily and conven 
iently introduce my improved mixing appa 
ratus into existing mechanisms, or to remove 
it therefrom, thus providing for its extensive 
use on automobiles and other mechanisms 
heretofore manufactured and in operation. 
The apparatus herein illustrated and de 

Scribed is capable of considerable modifica 
tion without departing from the principle 
of my invention. 
What I claim is: 
1. A fuel Supply apparatus for internal 

conibustion engines comprising, a carburet 
ter, a main fuel conduit ieading from the 
carburetter to the engine, a container pro 
vided with water to furnish Water vapor to 
mix with the fuel, an air supply conduit hav 
ing a heated section and with its exit termi 
nating beneath the surface of the water in 
Said container to Supply heated air in contact 
with said Water, and a conduit leading from 
said container above the water level to said 
main fuel Supply conduit and having a heat 
ed Section, to supply preheated mixed air and 
water vapor to said main fuel conduit. 

2. A fuel Supply apparatus for internal 
combustion engines compirising a carburet 
ter, a main fuel conduit leading from the 
carburetter to the engine, a container pro 
vided with a water supply to furnish water 100 
apor to mix with the fuel, an air supply 

conduit having a heated section connected 
to Said Water container to supply preheated 
air to said container, and an air supply con 
duit leading from said water container to 
Said main fuel Supply conduit and having a 
heated Section, to supply preheated mixed 
air and water vapor from Said water con 
tainer to said main fuel conduit. 

3. A fuel supply apparatus for internal 
combustion engines comprising, a carlott 
retter, a main fuel supply conduit leading 
from said carburetter to the engine. a con 
tainer provided with a water stily to 1. 
lish \vate ya () i' to trix \ith the fuel, an 
air supply conduit having a heteil section 
and connected to said Wate' containe' to 
Supply preheated aii to said containe'. a. 
cock manually operable to regulate the air 
supply to said wate' coatiainer, and an air 
supply conduit, leading fro) said water eon. 
failer to said thain fuel conduit, and having 
a heated section, to supply a regulated 
amount, of preheated mixed air and water 
vapor from said water containei to said 
inain fuel condi lit. 

4. A fuel supply apparaf is for internal 
combustion engines comprising, a carbu 
retter, a main fuel supply conduit leading 
from said carburetter to the engine, a con 
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4. 

lainer provided with a water supply to fur 
inish water vapor to Bix with the fuel, an 
ai' Supply conduit having a heated Section. 
and connected to Saiki water container to 
supply preheated air to Said container, an 
air supply conduit, leading from said water 
containei to said main fuel coinduit and 
having a heated Section to Supply preheated 
mixed air and Water vapo from said coll 
tainer to said main fuel conduit, an inde 
pendent air supply cond it having a heated 
Section to supply preheated air unmixed 
With Water vapor to said main fuel conduit, 
and independently manually operable cocks 
to predetermine the amount of air supplied 
through said respective air condits. 

5. A fuel supply apparatus for internal 
combustion engines comprising, a carbu 
retter, a main fuel supply conduit leading 
from said carburetter to the engine, a con 
taine' provided with a water Supply to fur 
nish water vapor to mix with the fuel, an 
air supply cond it having 3, heated section 
and connected to said water containe' to 
supply preheated air to said container, all 
air supply conduit, leading from said Water 
container to said in in fuel conflit ain 
having a heated Section to Supply preheated 
mixed air and Water vapor from said con 
tainer to said main fuel conduit, an inde 
pendent ai: Supply conduit having a heated 
section to supply preheated ai' linialixed 
with water vapor to said main fuel conduit, 
an automatically actuated valve to prevent. 
the introduction of air or Yater van Or to 
said main fuel conduit, except under prede 
termined suction conditions, and independ 
ently manually operable cocks to predeter 
nine the aimount of air supplied through. 
said respective air conduits. 

6. in combination with an internal com 
bustion engine, a carburetter, and 3. nain. 
fuel supply conduit from the carburetter to the engine, a Supply apparatus comprising 
a housing member detachably connected to 
the engine and forning a housing over a 
portion of the engine 
water container to supply Water vapor to 
mix with the fuel mounted upon said hous 
ing, an ail sharply conduit leading to said 
container having a section carried by said 
housing in position to be heated from Said 
exhaust, manifold and pi'otected by said 
housing from cool air currents, and all air 
conduit, having a section carried by said 
housing in position to be heated from Said 

exhaust anifold, a 
said housing and in position to be heated 
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exhaust manifold and protected by said 
housing from cool air currents to conduct 
preheated mixed air, and Water vapor from 
said container to said main fuel conduit. 

7. In combination with an internal colm 
bustion engine, a carburetter, and a main 
fuel supply conduit from the carburetter to 
the engine, a supply apparatus comprising a 
housing member detachably connected to 
the engine and forming a housing over a 
portion of the engine for air heating con 
duits, a water container to supply water 
vapour to mix with the fuel mounted upon 
said housing, an air supply conduit leading 
to said container having a section carried by 
and protected by said housing and in posi 
tion to be heated from Said engine, an air 
supply conduit having a section carried by 
and protected by said housing and in posi 
tion to be heated from said engine to supply 
preheated mixed air and water vapor from 
Said container to said main fuel conduit, and 
an independent aii Supply conduit having 
a section carried by and protected by said 
housing and in position to be heated from 
said engine to Supply preheated air to said 
Jain fuel supply conduit. 

8. In combination with an internal com 
bustion engine, a carburetter, and a main 
fuel supply conduit from the carburetter to 
the engine, a supply apparatus comprising a 
housing member detachably connected to 
the engine and forming a housing over a 
portion of the engine for air heating con 
duits, a 

said housing, an air supply conduit leading 
to said container having a section carried by 
and protected by said housing and in posi 
tion to be heated from said engine, an air 
supply conduit having a section carried by 
and protected by said housing and in posi 
tion to be heated from said engine to Sup 
ply preheated nixed air and water vapor 
from said container to said inlain fuel con 
duit, an independent air supply conduit hav 
ing a section carried by and protected by 
from said engine to supply preheated air to 
said main fuel supply conduit, and means to 
control the preheated air supply and the 
preheated mixed air and water vapor supply 
to said main fuel conduit. 

in testimony whereof I have affixed my 
signature, 

ROLAND R. BOLLMAN. 
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