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1,441,209
PATENT OFFICE.

ROLAND R. BOLLMAN, OF CINCINNATI, QHIO, A.SSIGNOR TO CHARLES F. HAGAN, OF
‘ BRISTOL, VIRGINIA. .

FUEL-SUPPLY APPARATUS FOR INTERNAL-COMBUSTION ENGINES.

Application ﬁled October 3, 1919. Serial No, 328,325..

Lo all whoin it may-concern:

Be it known that I, Rotanp R. Borraan,
citizen of the United States, residing af
Cincinnati, in the county of Hamilton and
State of Ohio, have invented certain new
and useful Improvements in Fuel-Supply
Apparatus for Internal - Combustion KEn-
gines, of which the following is a specifi-
cation. ‘ ‘

My invention relates to improvements in
fuel regulating apparatus for internal com-
bustion engines. Ome 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
the carburetter and the engine. 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. Amnother object is to
provide improved means to automatically
regulate the air supply. Another object s
to provide improved mweans in connection
with the introduction of air ov water vapor
to intercept unvolatilized fuel, and to effect
its volatilization.  Another object is to pro-
vide improved means to introduce said means
convenientlv 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 S

Fig. 1 is a side elevation of a carburetter
and part of a manifold of an internal com:-
bustion engine with a portien of my im-
proved apparvatus applied thereto.

Tig. 2 is an enlarged central vertical sec-
tion through g portion of the apparatus
of Fig. 1. ~ -

Fig. 8 is'a plan of one of the packing
washers detached. , ‘

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

Fig. 5.isa plan of another packing washer
detached. '

TFig. 6.is a perspective view of a spacing
ring detached. :

+ 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 K apparatus —.applied
thereto. L
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 s2id valve may be manually actuated to

‘open, - close, or partially close said valve
3 i M .

throngh 2 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
18 on the other side, said members 16, 17,
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 manifeld, said ears 20 and
21 being those ordinarily employed to se-
cure the manitfold 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
members between ‘the carburetter and mani-
fold.. :

* The member 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
a spacing ring 25. The spacing ring is illus--
trated with a gap 257 between its adjacent
ends, but it may be a continuous ring with

“a perforation in place of the gap 25" to serve-
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the purpose of admﬂrhno the air or water
vapor to the mtmm]‘ of member (6. The
second pair of wive screen disks 26 ave seat-
ed in a shallow recess 27 in the or)p'mte face
of member 16 and bear firmly agamnst the
edge of the ring 25. Said screen disks 26
arve hd(! in p]acu by the packing ring 17
against accidental displacervent.. The mem-
ber 16 is provided with a dewnwardly di-
vected tubular projection 28, preferably
tormed integrally therewith and externally
threaded to receive and engage a cap 29 pro-
vided with. threaded tubular projections 297
and 29 to which conduits may he coupled
to supply vespectively air and mixed air and
water vapor. Internallv the proy,cction 28
is counter-bored to form a cage for a ball
valve 30, whiclh: valve is p"ete“abw but not
necessarily employed. The counter-boring
of the prO}e(‘uon 28 2lse provides for form-
ing a valve seat 31 above th\ Ball valve. The
cap 29 forms the lower portion of the valve
cage for the valve 30, and .is prnvif]cd with
a main port 32 to Wmch the bores of the pro-
jections 297 and 297 lead. and a valve seat
33 on which the ball valve ’)’) normally rests
and - seats.

A closed sheet metal centaines
tached to and supported by a te ot hous-
ing member 46, which in furn is connected
1)},' bolts 47 to the liead 18 of
said plate 46 extending uer ’ISS
the exhaust manifold 49 so as
hood or shield over a portion said ex-
hanst manifold and exclude drafts of cold
air. To the Inner or under face of the plate
or shield 46 are attached three heatmg.coﬂs
50. 51, and 52, g0 as to occupy positions in
close contact with said exhaust manifold
and to be heated thereby while *}Po‘mcted
from drafts of cold air by the ph
Upon the dash-board 53 of an wutomobhe
for instance, or in a position conveniently
wrh'rwent to- the engine is monnted a valve

f«lnﬂ 54 in whielh are two independently
adjustable regulating cocks 55 and 56, each
provided with a pointer 57 movable over
an index plate 58 fo a ccumte]y indicate the
position of the cock, and to enable the cock
to De set or reset at anyv desired position.
Atmospheric air s (nppl ted Ummgzh the

~ 45 g ab-

the engine,
the top of
to formn a
of

’m“"..):) to the cotl or tube 50, wherve the ¢ lil‘
s heated and then conducted to the infet 2
0’3 the cap 29, the nnheated lower pertion n%

said coil or conduit 50 heing insnlated ex-
ternally fo insure the air re the cap
29 in he:ntex,u condition. The coclk 55 pro-
vides for independently regulating or en-
tirely cutting off the =upply of air through
the conduit 50

Tlhe cock 86 1s 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

:29 shrough the port 297 as a I

-the pointers ond

. valve 42,

1,441,209

snid ¢ rmfainer
f hron vh

"The heated air hubbling up
he water in the container 45 serves
to heat said body of water, which also re-
celves g certain amount 04 heat from the
engine and exhaust manifold, so that con-
siderable water vapor is given off from the
\VHL”I‘ in said container and carried away by
the curzent of air passing through said con-
tainer 45 from the coil 51 to the coil 52.
The mixed air and water vapor in its pas-
sage through the conduit 52 is J.uriher
heated or superhented so as to enter the cap
eated g2s or
apor, and in eondition to assist in vapor-
um any unvaporized fuel i may come in
contact Wlth, and to readily and completely
mix with the fuel vapor on its way to the
engine.  The lower portien of the conduit
52 1s externally insulated to avoid chilling
or cooling of the air and vapor current pass-
ing therein to the cap 29. The cocks 55 and
56 may he independently manually adjusted
to ‘<UD1)1V heated air on]V or any desired
proportion of heated air and water vapor
to the cap 29 to be introduced and mixed
milﬂ the fuel. and also provide by means of
index plates for r resetting
the respective cocks at any prede‘.lm,s.neu
positions best snited for the operating con-
dit'on% which may be encountered, and
which are suw;"r‘t to frequent changes, such
ag changes of temperature and molisture
contents in the external atmesphere. The
container 45 has o serew cap 60 through
which the water supply of said container
may be renewed from time to time, and a
dove 59 ta insure a supply of water vapor
free from water to the conduit 52. _
In operation an' is admitted at 40 to the
arburetter, and liguid fuel is admitted to
the carburetter at 41, and its flow to the air
chanrnel or conduit is regulated by a needle
The mixed air and A 1101 partly
as a vapor, and partly as a mist, passes on
Hw‘)!wh the. valve 14 toward the manifold.
Any mist or anvaporized fuel in attempting
to pags throngh the wire sereens 24 and ‘)6,
which arve preferably but not nece%qu'ﬂv
em(ﬂowd tends to deposit upom the suriaces
of sald wive as a thin il of Nenadd fuel
exposing a laroe surface to the and this

AETLN

being wore readily conve to s vapor,
\lsn npon belng o 1t mt(» contaet ov
mixzture with the heated pir or mixed air
and water vapor. whether the wire screen
are mup!m :‘1 or nol:; suych. mist iz heat

The $oi
at the

suetio

aund converterd to a true vi apor.

tion of a mist instead of a vapor :
huretter 18 promoted by a higher
vacuum therein particalarly in cool weather.
The admission of the air, particularly when
preheated 11' or mixed air snd water vapor
15 employed, through the cap 29 into the
chamber 35 of member 16 tends to convert

) 7

BEEES

any fuel which has reached the chamber 35 I
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n a mlaty state into a trne vapor. CAir or
niixed air and water vapor admitted at this

“point, and under the: conditions of its reg-

ulation and:admission also tends to secure
complet(, combustion of the fuel in the en-
gine, and consequently’ fuel economy, and

to avoid the formation or deposit ot carbon-

in the engine-cylinders:
The Wewht 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, wheleupon the valve
30 is lifted from itsi 1(,‘\791* seat 83 and admits

air or mived air and water vapor to the
35 to mix with the fuel therein, and
to assist in Yaporwnr‘ any unvnpom"ed fuel

which may exit as globules or films upon

the wire. screens or 1nte110r 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 tpon 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:mixed 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 enguge its seat 31,
and thereby cut off the air and water vapor
supply to chamber 35 through the’ cap 29,

- and in ‘this manner promdes for the intro-

.engine is' furnished.

duction. of a rich fiel ml\tme to the mani-
fold. Thus in starting the engine for in-

_stance, there is not sufﬁment 311Ct101'l or vac-

uam to lift valve 80 from its seat 33, and
a mixture rich in fuel suitable to start the
Under ordinary run-
ning conditions the valve 30 automatically

. re(rulates and admits air or mixed air a,nd

-

=

water vapor to provide a vaporous mix-

vtu‘re 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 previeus experience,
a close approximation to pelieL combustion

P or il climbing

in the Oy{flne 18 dttame(l
30 ahhmuhmll\'

and heav dufy, the valve

" seats upon 1ts upper seat 31 10 provide a rich

ot
feind

G0

65

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 emploved fto cut off
all a1r and vapor &upply through the cap 29.

The su]:vplv of airand mned air and water
vapor, particnlarly under the conditions of
heat and control as above set forth effects an
ortant fuel economy by securing a more
amform and perfect fuel mixture and regu-
lation, and combustion thereof, thereby en-
abhng a greater average distance to be trav-
eled with a fixed quantity of fuel,

8

Tt also 1csul ts 10 arvesting and prevenfing
the fox matmu and accwmuiation of deposits
of carbon in the cylinders, and thereby ef-
fects several important cconomies 111 tine,
wear, and expense. s 70

I am also enabled to 1c¢1d11y and conven- -
iently introduce my improved mixing appa-
ratus into existing mechanisms, or to Temove

* it therefrom, thu‘z providing :t01 its extensive

use on automobiles and other mechanisms 75
heretofore manumctmul and in operation.
The-apparatus herein illustrated and de-

scribed is capable of considerable modifica-

“tion without departing” from ‘hu principle

of my invention.

W hat T claim is:

LA fuel supply apparatus for internal
(onmustlon engines comprising, a carburet-
ter; a ‘main fuel conduit Jeadlno from the
carburetter to the engine, a contamer pro-
vided with water to furnish watet vapor to
mix with.the fuel, an air supply conduit hav-
ing a heated section and with its exit termi-

atmo ‘beneath the sturface of the water in
said contamer to supply heated air in contact
with said water, anu a. conduit leading from

80

85

90

“said container above the water level to said
“main fuel supply conduit and having a heat-

ed section, to gupp]V preheated mix ced air and
water vapox to said main fuel conduit.

2. A fuel supply apparatus for internal
combustlon englnes comprising a-carburet-
ter, o main fuel conduit leading from the
carburstter to the engine, a container pro-
vided with a water supply to furnish water

rapor to mix with the fuel, an air supply
conduit having a. heated section conniected
to said water container to supply preheated
air to said container, and an air supplv con-
duit leading from said iater container to
said main fuel supply conduit and having a
heated section, to supply preheated mis <od
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 carbu-
retter, a main friel supplv conduit leading
from said earburetter to the engine, a con-
tainer DY ovided with a water supply to fue
nish water vapor Lo fnix with the fuel, an 'l

100

105

110

alr supply conduit having a heated section

and connected to said avaler container to
supply preheated air to sald container; a
cock manually operable to regulate the air
supply to said water confainer | and an air
supply conduit leading from said water con-
tainer to said main fuel conduit and havi .
2. heated. section, to supply a regulated

amount, of preheated mixed aiv and water

120

vapor from said water container to said- 125
main fuel conduit, ‘

A fuel supply apparatus for internal
combustion engines comprising, & carbu-
retter, a main Fuel supply conduit leading
from said carburetter to the engine, a con- 130
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tainer provided with o water supply to fur-
nish water vapor to inix with the fuel, an
alr supply conduit having a heated section
and connected to sald water container to
supply prcheated air to said container, an

*air supply conduit leading from said water

container to sald main fuel conduit and
having a heated section to supply preheated
mixed air and water vapor from said con-
tainer to said main fuel conduit, an inde-
pendenu air supply conduit having a heated
section to upnlv preheated air unmixed
with water vapor to said main fuel conduit,
and independently manually ox)eruble cocls
to predetermine the ‘mlolm* of air supplied
through said respective aiv C(‘llfu'luu

5. A fuei supply apparatus for internal
combustion engines comprising, a carbu-
retter, a main Fuel .Jupply conduit leading
from said carburetier to the engine, a con-
tainer provided with a water supply to fur-
nish water vapor to mix with the fuel, an
air supply conduit having o heated section
and connected to said water confainer tc
supply pmheateu alv to gaid container, an
air supply conduit leading from said water
container to said msin fuel conduit and
having a heated section to supply preheated
mixed air and water v vapor irom snd con-
tainer to said main fuel conduit, an inde-
peudent air supply conduit having a heated
section to bupnly preheated air unmixed
with water va 11)01 to said main fuel cenduit,
an automatically uctmted valve %o p?'event
the intreduction of zir or water vapor to

said miain fuel conduif except under uiede-

termined suction ¢ ondif‘lfmg7 and mdebend—
ertly marually operable cocks to predeter-
mine the aﬂ“OhD‘L of air supplied through
said respective air conduits.

6. In combination with an internal com-
bustion engine, a carburetter, and o main
fuel Qupply conduit rom the carbure tter to
the engine, a supply apparatus (*omph..u“o
a housing membm detach JNV connected to
the engine and forming o housing over a
p(‘lLl()" of the engine
water container to <1m“1v water vapor to
mix with the fuel mounted upon said hous-
ing, an air supply conduit leading to said
container lmvmr“ a qeetlon carvied by said
housing in position to be heated from said
exhaust manifold and plotedul by said
housging from cool air currents, and an aiv
conduit havi ing a section carvried by sald
housing in position o be heated from said

exhaust manifold, a .
-ga1d housing and in position to be heated

1,441,209

exhaust mamfold and protected; by C»,m]
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 com-
bustion engine, a carburetter, a.nd a main
fuel supply conduit from the cavburetter to
the engine, a supply apparatus comprising a
housmo* member detachably connected to
the engine and forming a housing over a
portlon of the engine for air heatmcr con-
duits, a water container to - supply water
vapor to mix with the fuel mounted upon
said housing, an air supply conduit leading
to said contamner having a section carried by
and protected by said housing and in posi-
tion to be heated from said engine, an air
supply condult having a section carried by
and protected by mud housing and in posi-
tion to be heaued from said engine to supply
preheated mixed air and water vapor from
sald container to said main fuel conduit, and
an independent air supply conduit havmo
2 section carried by and protected by said
heusing and in position to be heated from
sald engine to supply preheated air to said
wain fuel supply conduit.

8. In combination with an internal com-
bustion engine, a carburetter, and a main
fuel supply condmt from the cwrburetter to
the engine, a supply apparatus comprising a
housing’ member detachably connected to
the engine and forming a housing over a
uoltron of the engine fm air heatmo con-
flmia, A water container to “supply water
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vapor to mix with the fuel mounted upon.

said Amismm anl gir supply conduit leading
to said container hcwmg a section cartied b_;
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 mixed air and water vapor
from said container Lo said main fuel con-
duit, an mdepondent aivsupply 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 supplytand the
preheated mixed air and water vapor supply
to_said main fuel conduit.

Tn testimony whereof T have aflixed my

signature.
ROLAND R, BOLLMA.N.
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