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. ' ENGINES.

Application"ﬂled January 15, }921. Serial I¥o. 487,515,

To all whom it may concern:
Be it known that I, GEORGE WiLzoN

 BaRTLETT, & citizen of the United States, re-.

siding at Tacoma, in the county of Pierce
5 and State of Washington, have invented
certain new and useful Improvements in
Charge Forming and Controlling Mecha-
nism for Internal-Combustion Engines, of

which the following is a specification, ref--

10 erence being had to the accompanying draw-
ings. o

gI‘his invention relates to means for form-

ing charges for internal combustion engines,

and particularly to appliances of this char-

16 acter designed to make it possible to use

low grade fuel oils with internal combus-

tion engines. : ’

. The general object of the present inven-

tion is to form and deliver to the cylinders

20 of an Otto cycle engine 2 combustible mix-

ture, the basic element of which is fuel oil
ot low volatility. : :

To accomplish this end 2 combination of

physical processes is required in general as

25 follows: Fuel oil of low volatility is selected

because of its relatively low cost. In order

~ to keep the temperature of combustion with-

in practical limits and to avoid carboniza-

water is necessary to the

tion in the engine,
g0 combustible charge. It is desirable to avoid
is absolutely essential

carbonization but it
to avoid prohibitive temperatures and pres-
sures. In order that the low grade fuel
oil and the water may be carried through
o5 the mixer, distributer and piping of my
system, it is necessary
sure as a propellant for the fuel and water
- and furthermore to thin the ‘mixture, the
air forming a vehicle for carrying the
40 finely divided liquid elements through the
system in the form of a vapor or fog.
order to assist the air in making ‘possible
its function as a propellant, it is necessary
that the air and fuel be heated so -as to
46 reduce the viscosity of the fuel to a point
where it will flow readily and where it will
properly atomize. The elements of the
charge must, of course, be brought together
and in the process of bringing them together
g6 it is necessary that the e ements should be
gtomized. It is, therefore, necessary to

to use air under pres-’

bring the elements together in such a way
as to secure as intimate a mixfure as pos-
sible. For this %urpose a mixing valve or
chamber of peculiar form and construction
is provided. -

. Though the charge leaving the mixer is
in the form of a mixture, yet it is not suf-
ficiently finely divided or atomized as to
secure complete combustion when the charge
is burned in the cylinders. It
necessary to provide a mechanism which
will complete the mixing of the components
of the charge and completely atomize the
charge and then measure it out to the in-
dividual cylinders.

Other objects have to do with the details
of construction and arrangement of parts and
will appear more fully hereafter.

My invention is illustrated in the accom-
panying drawings, wherein :—

Figure
portion of my apparatus whereby the vari-
ous. components of the fuel charge are
iorced under pressure to the mixing cham-

er; . '

Figure 2 is a sectional view on the line
99 of Figure 1 through the fuel tank;

Figure 3 is an elevation of the engine
block showing my improved charge forming
mechanism applied thereto;

Figure 4 is a top plan view of the strue-
ture shown in Figure 3;

Tigure 5 is a fragmentary top plan view

of one of the levers 48 and its correspond-
i]rﬂ%1 link; o
igure 6 is a section on the line 6—6 of
Figure 5;.
" Figure 7 is a top plan view of the dis-
tributing valve. casing with the cover and
valve removed, the pipes leading thereto
being. in section; ' ‘

Figure 8 is a vertical longitudinal section
of the distributing valve;

Figure 9 is a sectional
distributing valve head;

Figure 10 is-a tog plan view of the dis-

b

view through the

tributing valve hea

Figure 11 is an under side plan view of

the same;
Figure 12 is a

top phin view of the throt-
tle valve disk;

1 is a diagrammatic view of that
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18

- section through a

Figure 13 is a‘ fragmentary longit.ﬁdinal
ortion. of the casing of
the distributing valve showing the throttle

-actuating rod;

Figure 14 is a side elev}a’tioﬁ of the mix-

"ing chamber and. its valves, the mixing

chamber and one. of the valves being partly
in section. - : S

In Figure 1, I have illustrated diagram-
matically the means for feeding the. several
elements of the charge to the mixing cham-

ber and before describing the mixing cham-:
- ber and its' connections to the several cyl-

inders, I.will describe thé manner in which

‘these séveral elements of the charge are fed

to the mixing chambeér.-" . = .. .
In. Figure 1, 10 designates an air pump

' - of any suitable character. which, it is to be

20

.. tion of the pump has no’ bearing on-the
. present invention. ~This pump is connected
" to the engine through the intermediary of.

26

understood; is driven from and- by the en-
gine. I'have illustrated this air pump dia-
grammatically, as the particular construe-

an automatic cut-out A, and from the pump
extends a pipe 11 by which air is conveyed

- from the pump. In the length of this pipe

30

11 there is disposed a high pressure gauge
12 of any usual or suitable construction
whereby the pressure of the air as it comes
from the pump and in pipe 11 may be indi-
cated. This air pipe 11 ‘extends to any

_-suitable part of the exhaust pipe 13 and is

- 36

. 40

T 45

then carried around this exhaust pipe, as
illustrated, and is carried from the exhaust
pipe to the mixing chamber, as will be later
stated. - -

- Connected to the pipe 11 to take air there-
from is an air tank 14 designed to sustain a
200-pound pressure and having ‘an outlet
15 with a reducing valve therein of .any
suitable or ordinary description, designated
16, and connected to a pipe 17 designed to
carry relatively low pressure. - This pipe
17 .is connected to & low pressure gauge 18
of any suitable character, and the pipe 17
is connected at one end to a header 19." It

~ will be seen that I form a charge in accord-

50

66

60

85

ance with my invention by forcing air un-
der high pressure, water and low grade fuel
under pressure and in proper &)roportions
to a mixing chamber, the air and fuel being

“heated prior to the introduction to the mix-

ing chamber to a degree which will cause
the fuel to flow and be readily atomized.
The fuel, air and water as they enter the
mixing chamber are atomized so as to se-
cure an initial mixture of the components
of the charge. The compressed air which
acts as the propellant then carries this mix-
ture under the pressure of the air into a
distributer, from which it passes to the en-
gine, the action still being to cause a pro-

pulsion of the fuel into the engine by means.
of the compressed air. Tt will be seen that -

1,484,808. -

the use of compressed air cannct be omitted

for the.reason that compressed air provides
-for initial atomization and also for the rea-

son that a. seeond system of fuel supply is
not possible. when using low volatile -fuel.
The fuel being heavy must.be forced into

70

this and cannot be sucked into place. Some - -

.means -for" providing water -for. the charge

is necessary, as water 'is‘a necessary ingred-
ient of the charge in order to preclude ex-
cessive temperatures and pressures. Hea

fuel oil can be burned without water and is
so burned in Diesél and semi-Diesel engines

"but these engines are relatively heavy. The
~Otto engine as used in automobiles and

80

trucks .is not very heavy and it is for the

purpose of using any fuel oil.in these en-

gines that this process and mechanism was .

devised.. Furthermore, the water has. the

collateral advantage in assisting in the pre-

vention of-carbonization in thé engine cyl-

-inders. _ :
The mixing chamber 81 cannot be omit- -

85

ted, as by this means the ingredients of the -

-charge are hrought together and broken up

into an initial mixture, which is essential
in _carrying out my invention. The dis-
tributer is an absolutely necessary feature
of the construction for the reason that the
mixture being under préssire must be
valved to the engine. The engine intake
valves could not be used for this purpose
since they require to handle separately the
bulk of the air required for the combustion.

- Also the distributer cannot be omitted since

it provides for final mechanical atomiza-
tion without which the charge as supplied
to the engine would not burn compﬁ)etely.
This header 19, through suitable connections

-which form no particular part of my in-
‘vention, connects at its opposite ends to the

fuel tank 20 and a water tank 21. The fuel
tark and water-tank are illustrated as bein

combined, the water tank being sepa‘rateg
from the ‘fuel tank merely by the partition

90

95

lQO

105 -

110

or wall 22. The water tank and the fuel

tank each have an opening whereby they

may be filled, this opening in each case

being closed by a cap 23, which cap closes -

over a screen 24 extending down into the.

tank. : - .

" Extending upward from the bottom of the
tank 20 is an. outlet pipe 25 which is con-
nected through a suitable and conventional
coupling 26 to a fuel pipe 27, which is also

coiled around the exhaust pipe 13 and then-

extends to the mixer. In the water tank

there is also a pipe which extends to the bot-
“tom of the tank, and which pipe connects by

attachments of conventional form to a water
supply pipe 28. This supply pipe 28 is not

coiled around the exhaust pipe, 13, but is .

carried directly to the mixzer, as- will now
be described. Of course, it will be under-
stood that, the upper portions of the tanks 20

15
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. of these nipples engaging with the charge.
- | ‘outlet pipe.
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and 21 are filled with air under pressure,

the pressure being less than in the tank 14,
and that this pressure forces the liquid fuel
and water out through. the pipes 27 and 28
respectively. It will be seen that inasmuch
a5 the pipes 11 and 27.are coiled a large
times around the exhaust pipe,
that the liquids in these pipes will be highly
heated.:- ' ' i )

Mounted ‘iip(‘m :tﬁe dashboard B or in any.

other suitable location are the brackets 29

and 30 which, support the mixer .31 This.
“mixer is an elongated
surrounds a. mixing chamber -32. -Extend-

hellow bedy: which

irig downward:from the. bottom of this mix-
ing -chamber are & }i}ura'hty of screw-
threaded nipples 33 which may be either

formed with the body or engaged therewith
3 and with these nip-.

in any suitable manner, and
ples the fuel, water and air pipesengage, one

" Each- nipple is formed within
the chamber 32 with a valve seat 34, and co-
acting with each valve seat is 2 needle valve
stem 35 which passes through a suitable gland
or stuffing box
manner. There are four of the nipples 33
and, therefore, four needle valve stems 35.
At the ends of the mixing chamber there are
outwardly extending lugs 87 and 38 whereby
the mixing chamber is. adapted to be at-

. ~ tached to the brackets 29 an 30, and one of

_these lugs,

" and this nipple 40 is connecte
© to the adjacent nipple 33 so that water may.

40

48

50

55

60

i1

the lug 38, is extended up to sup-
port upon it the sight feed casing 39. .- This
sight feed casing discharges through a nip-
ple 40 extending down through the lug 38,

d by a pipe 41
sight feed casing into the

pass through the
‘The sight feed device

mixzing. chamber 32.

-39 is of common and ordinary form and is

so constructed that water will pass drop bﬁ
drop across the sight opening 42 and throug!
the nipple 40 and pipe 41 and so into the mix-
ing chamber. The amount of water which
thus passes is controlled by the
stem 44 in an obvious manner:

passes from the water supply tank directly
into the upper end of the casing 39 by means
of a nipple or like COuﬁling 45, The air pipe
11 is connected to the first nipple remote
$rom the water connection, and the next ad-
jacent nipple or second nipple 33 is connected
to the fuel pipe 27, and the next adjacent
nipple is connected to an outlet ipe 46, the
outlet through this nipple and the pipe. be-
ing
stem 47,

The é)ipe 28

Attached to the upper ends of all of the
needle valve stems 35 are arms 48 which are

longitudinally slotted: at their extremities, .
49, all three of these arms being con-.

as at
nected by links 50. One of these arms 48 is
provided with a handle 51, and it-will be ob:

86 in.any suitable or usual

needle valve"

controlled by a needle valve having a
which stem extends higher than the.
stems 35 of the other needle valves. .

vious that & parallel motion i3 secured 8o
that an sctuation of the handle 51 will ceuse
the same actuaiion of all three arms 48 and
the same actuation of ali-thres needle valve

stems 85 so that. thus the feed of air, fiel

and water is eontrolled: by these three nesdle
valves. - Thege arms 48 are connected to the

needle valve stems 35 by means of clamps so.

that each needle. valve stem may be inde-
pendently set in what may be termed its nor-

_mal position with relation to any other needle

valve stem 35, and then after they are thus
set, the several needle valve stems may be

coincidently operated. Thus it-is possible

to adjust the neeédle valve so that a differ-

“ential feed of water, air and fuel may be se-

cured to thus secure proper proportioning of
the ‘water; air.and fuel. :

“The link 50 is connected to the arm 48 in
the manner illustrated in Figure 6, wherein

70

75

806

86

the slot in this arm 48 is shown as having a .

50°. The same construction applies to the
connection between the several arms_con-
trolling the several needle valves and the
links 50 and 50% It will be obvious that
these pins 52 may be adjusted, as before
stated, in the slots 49 to any desired extent.
From the nipple controlled by the outlet
needle valve 47 leads a mixer pipe 46, as
previously stated. This pipe 46 extends over
the top of the exhaust manifold 13 and then
extends downwardly and enters: the bottom
of a valve casing 55 which constitutes the
distributer. This valve casing is approxi-
mately cu
lar extension-56 axially arranged which ex-
tends downward and then is flanged to form
a base 57. ‘The tubular extension is con-
tracted in diameter upward from the point
58 (see Figure 8), and disposed within this
contracted portion of the extension is a rotat-

' screw-threaded pin 52 extending through it
" which is provided with a shoulder 53 and at .
‘opposite ends-with the nuts 54 between which
‘are disposed the link member 50 and washer

e

100

p-shaped in form and has a tubu-

108

116

able spindle 59, and disposed within the case. -

55 and rotating therewith is a rotatable-

valve disk 60 which is formed integral with

the ‘spindle and rotates therewith: Sur- ~

rounding the spindle 59 and disposed on the
bottom of the casing 55 below the valve head
60 is en oscillatable disk 61 constituting
a throttle. ~This disk 61, asillustrated in Fig-
ure 12, is formed with four port openings 62,
and at one point on its periphery with a

radially extending notch 63. The head or
-disk 60 is formed as illustrated in Figure 10
‘with ‘an elongated arcuate slot or port 64

so disposed as to_register with the ports 62
as the valve head or disk 60 is rotated. It
will be seen from Figures 8 and 11 thatat the
sunction of the stem 59 with the head 60 the
under face of this head 60 is annularly re-
¢essed, as at 65, and extending radially from
this receés 65 is.’a recess 66 having & cir-

‘138

120
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cumferentially elongated portion 67 which
sweeps over the port 62 in the travel of this
head. The spindle 59 is annularly recessed,
as at 68, this recess 68 forming & continua-
tion of the annular recess 65, as indicated in
Figure 8. The disk 61 has a central opening
which is larger than the contracted or re-
duced portion of the stem 59 at the point 68.
+ The stem 59 fits down inside the tubular
portion 56 and has a reduced part 59° which
extends down into and has rotative engage-
ment with a rotatable head 69 forming part
of .a shaft 70 which is driven in any suit-
able manner at the same speed of rotation
as is the fimer shaft of the engine. In other
words, the speed of rotation of the shaft
70 is exactly the same as that of the timer

‘shaft, the timer not being shown, however,

as it forms no part of my invention and is
of any usual or ordinary construction. This
head 69 is supported within a sleeve 71 by
means of ball bearings 72 so that it may
have free rotation. The extension 59° of
the spindle 59, while it rotates-with the head
69, has slight sliding engagement therein
sufficient to permit s slight upward move-
ment of the head 60 for a purpose to be later
stated. ‘

- The casing 55 is closed by a cap 73, and
the body of the casing 55 is formed at one
side with the outwardly projecting flange

-,74 which is perforated for the passagé of

36

40

the pipes leading to the engine cylinders and
the pipe 46 leading from the mixing cham-
ber. The bottom of the casing 55 is formed
with four port openings 752, 75%, 75¢ and 759
corresponding to the four cylinders and cor-
responding to the four port openings 62 of
the annular disk 61. The side wall of the
casing 55 is also formed with an inlet port

76 leading by a duct to the pipe 46, which"

leads from the mixer and which constitutes

. the intake pipe to the distributer. There-

- 4B
80

65

fore, it will be seen that the mixture or
charge will pass from pipe 46 into the upper
portion of the casing 55 above the valve

-head 60 and entirely fill this upper portion

of the casing. Connected to the several ports
755, 75 75¢ and 75% are the several pipes
T, 71 77 and 774 These pipes extend
downward from the ports in the bottom of
the casing 53, then extend laterally and up

‘through the openings in the supporting

flange 74, then extend straight upward, as
illustrated in Figure 3, then laterally and
then upward, and thence along the upper
surface 'of .the exhaust pipe to the several
cylinders. T have illustrated these cylinders
as being formed each with a pair of spark
plug openings and each cylinder as being
provided with the usual spark plug 78 and

“an elbow 79 extending into the extra spark

“plug opening and connecting operatively

. 68

with the corresponding pipes.772, 77% 77 or
77% as the case may be. Forming part of

1,484,808

this connection is a check valve casing 80

ordinary or suitable construction which will
prevent the back flow of fiuid to these pipes
but will not prevent the fiow of fluid into
the cylinder upon the exhaust stroke thereof,

The disk 61, as before stated, is a throttle
valve disk and is intended to be oscillated to
reduce the effective port foEening from the
casing into the several cylinder supply pipes,
and to this end is provided at its margin
with the notch 63 previously referred to.
For the purpose of oscillating this disk 61,
I form the valve casing 55 with a down-
wardly projecting barrel 81 on its under
face, which barrel extends tangentially to
the axial center of the casing 55, and dis-
posed within this barrel 81 is a sliding rod
82. This rod carries at one end a pin 83
which projects up through a slot 84 formed
in the floor of the valve casing and inte
engagement with the notch in the annular
disk 61. Thus it will be obvious that as
the rod 82 is reciprocated, the valve 61 will
be oscillated. . This rod passes out through
a stuffing box which closes the end of the
barrel 81, and the extremity of the rod is
pivotally connected to a lever 85 which is
pivoted at one end to a link 86, which.in
turn is pivotally connected by a pivot screw
to a boss 87 projecting downward from the
bottom of the casing. The outer end of
this lever 85 is pivotally connected to a
fuel control rod 88 which carries a head 89
at one end fitting between the forks of the
lever 85 and pivoted thereto by a pivot pin
90. This fuel control rod comprises a steel
wire and a flexible tube surrounding the
wire, the tube being designated 91. This
flexible tube extends up to the inside of the
dashboard and then extends through a

“bracket 92 projecting upward from the

bracket 29 and is clamped by this bracket

‘92 through the intermediary of the set screw

93. The steel wire continues on through
the flexible tube and is pivotally connected
to a lever 94 passing through a rotatable
stud 95 carried on the lever. This lever
extends inward and is pivoted at 96 to the
bracket 29, and the lever operates over an

-arcuate rack or sector 97. The lever is

provided with any suitable resilient locking
means engageable with the teeth of this rack
so as to hold the lever set in any adjusted
position. This locking means is of conven-
tional form and is designated 98. - It will
be obvious that by shifting this lever in one

within which is disposed .a check valve of

70

80

85

80

95

100

105

110

115

120

direction or the other, the lever 85 will be .

shifted and this in turn will shift the rod
82 and oscillate in one direction or the other
the throttle disk 61, thus bringing the ports
62 of this throttle disk into a greater or less
register with the ports 75¢, 75% 75° and 759,
When the disk is shifted in one direction
to its full extent, the port 62 will be carried
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out of alignment with the ports leading to
the engine cylinders. When the disk is
shifted to the other extent to its full degrese,
the ports 62 will be carried into full align-
ment with the ports leading to the cylinders
and the amount of the effective opening 0
these cylinder inlet ports will be controlled
by the position of this throttle disk in an
obvious manner. , ’

The operation of this mechanism will be
obvious from what has gone before. The
air and liquid fuel components of the charge
will be highly heated by the res ective pipes

assing around the exhaust. The water and
iquid fuel will be forced into the mixer
under pressure and the air under pressure
will be forced into the mixer. The water
will pass into the mixer drop by drop
through the sight feed ‘and the contact of
the water with the highly heated liquid and
the impact of the water particles with the
liquid particles from the fuel charge and
the air under high pressure will cause the
complete breaking up and intermingling of
the separate components of the mixture and
a thoroughly mixed charge will result.
This charge, because of the pressure in the
mixing chamber, will be carried out through
the pipe 46 to the upper portion of the dis-
tributor casing 5. As the valve head 60
rotates, the ports 64 will successively connect
the ports 75°, 8%, 75° and 75¢ with the in-
terior of the distributor casing 63, and -as
the elongated port 64 sweeps over any oneé
of the ports 62, and, therefore, over any one
of the ports 75, 75° 75° or 754, the charge
will pass into the pipes leading to the
soveral cylinders. It is to be understood
that the ports of the distributor coincide
respectively during the suction stroke for
each separate cylinder so that on the suction
stroke of each cylinder the ports are open
fo permit the inlet of a charge to that cyl-
inder. The length of time within which any
one cylinder intake pipe will be connected
to the distributor will depend upon the speed
of rotation of the head 60 and the lengt of
the slot 63. This head 60, of course, ro-
tates, as before stated, synchronously with
the timer of the engine, and thus the charge
is distributed or conducted successively to
the various cylinders. During the passage
of the imperforate portion of t
60 over any of the ports compression, ex-

plosion and exhaust takes place in the usual
manner. The feed of the. several compo-

nents of the charge into the mixing chamber
can be controlled by operating the handle 51,
as before stated, ang the engine may be
throttled down or opened up by operating
the fuel control lever 94. '

The purposes of the recesses 65, 66 and
67 is to permit lubrication of the valve head

/60, throttle valve 61 and the stem 59 of

£ of the throttle valve

-oils known to me, which

o valve head "1

valve head 60 by lubricant discharged from
oil cup 99 which dischar%es lubricant into
the annular recess 68. Centrifugal force
will carry this lubricant outward to the
recess 67 and, therefore, over the upper face
61 sc as to lubricate the
contacting surfaces of the throttle valve and

head 60.

70

I do not wish to be limited to the man- .

ner in which the air and liquid fuel are
heated. Preferably, however, they are heat-
ed by the means illustrated, that 1s through
the heat of the exhaust pipe, and it 1S
obvious that extra air supérheated and sent
into’
the efficiency of the engine.if so desired. By
this construction, low grade oils, such as dis-
tillate, kerosene, etc., can be used. -There
are more heat units in the low grade oils
than there are in gasoline or the more vola-
tile hydrocarbons and by making it possible
to use the low grade oils, it is possible to
double the mileage per gallon over what can
be secured from gasoline per gallon. It will
be seen that this attachment can be applied
to the engine without dismentling the en-
gine in any way, and that this does not in-
terfere in any manner with the usual gaso-
line carbureting, charge forming and feed-
ing devices. 1 have not illustrated the
usual gasoline carbureter and its connection

<

to the intake manifold of the engine, as this
is common in 2ll engines using low grade
7 engines are started
on gasoline and the low grade oils are only
put into use as fuel after the engine hag
been rumxin% » predetermined time and be-
come warmed up. This fuel charge forming
and feedingbomechanism climinates any de-
posit of carbon within the engine, and this
means that the construction completely va-
porizes and mixes the heavy hydrocarbon.
It will be seen that the water is forced
into the sight feed pipe 89 under pressure
and that the water is taken from the cham-
ber 39 of the sight feed through the pipe 41
by suction.
Feeding oil,
the engine by causing these elements of the
fuel charge to pass Into a mixing chamber
ond then to be drawn into the cylinders of
the engine will cause the fuel to be easily
iomited and all of the fuel will be burned
clean in the cylinders, leaving no carbon o
the walls of the cylinders.or on.the spark
plugs. Furthermore, by using the feed sys-
tem which I have described I have found
that the fuel is much easier to ignite in cold
weather than it otherwise would be.
amount of fuel fed to the engine
adjusted and governed from the seat of the
car. This system of feeding has been found
particularly clesn where heavy oils are used
and indeed

cleaner with, heavy oils than the .

76

the manifold can be used to increase '

80
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20
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110

steam and superheated air to

118

The
is readily

126



" ordinary system is with the best of fuel. B

10

16

20
- . cut-off in the rotating head gives the amount

28

the use of this system of feeding, heavy oils

-may be used, after the car is started, elimi-
‘nating & large proportion of the expense .

of operating the car both as to fuel and as
to lubricant for the cylinders for the reason
that the fuel is used is somewhat of a lubri-

_cant itself, :

A distributer is used for the reason that
the fuel leaving the mixing chamber forms
8 mixture as it is entering the feed lines to
each other, which otherwise would. not bs

. 1,484,808

to the distributer, and pipes connecting the
distributer with the in£vidual cylinders of
the engine, said distributer including a ro-
tatable element acting to mix the compo-
nents of the charge successively opening
communication between the distributer an

said several pipes discharging successively
into the several cylinders on the suction

“strokes thereof. £

- 4. The combination with an,internal com-
bustion engine having a plirality of cylin-
ders, off a fuel tank, a water tank, pipes

¢6
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properly mixed, but it will be understoed. leading therefrom, an air pipe connected to . -
that the distributer might feed the cil di- & source of compressed air, a mixing cham-

rect to an intake manifold for the engine
instead of directly to the several cylinder
heads. On the suction stroke of & cylinder
the vapor will be drawn into the cylinder

-either from a manifold or from the tubes

running directly from the distributer. The

which should enter each cylinder-either for
heavy or light duty. - A

ile I have illustrated a preferred form
of my invention, I do not wish to be limited
to the exact details, as it is obvious that they

. may be varied in many ways without de-
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parting from the spirit of the invention.
I claim :— ' o '
‘1. The combination with an internal com-
bustion engine, of a mixing -chamber con-

_nected to separate sources of water, air-and

fuel all under pressure, a distributer having
means for intimately mixing the compo-
nents of the charge and having pipes con-

nected to the individual cylinders of the.

. engine and discharging a . charge suc-

8@

o

- sure and preheating the air and liquid fuel

cessively into the several cylinders, the dis-
tributer being operatively connected to the
mixing chamber,.- - -

2. The combination with an internal com-
bustion engine end a2 mixing chamber
means for discharging water, heated liqui(i
fuel and air all under pressure into said

mixing chamber, & carbureting, mixing dis-

tributer having pipes connected to the indi-
vidual cylinders of the engine, and discharg-
ing a charge successively into the several
cylinders upon the. suction strokes thereof,

and a pipe connection between the distrib-

ater and the mixing chamber. - ,
‘3. The combination with an internal com-
bustion engine, of a mixing chamber
means for discharging air; water and liqui(f
fuel into the mixing chamber under . pres-

before their -discharge. into "the mixing
chamber, a carbureting and . mixing dis-

" tributer including a cdsing, s pipe connec-

tion leading from the casing to the mixing

chamber, means for controlling the flow-

of air, water and liquid fuel into the mix-

- ing chamber, independent means for con-
¢ralling the flow from the mixing chamber

_chamber and said last named pi

ber .into which said pipes discharge, com-
pressed air operated means for forcing the
water and fuel from said water and fuel

tanks respectively, means for heating the

fuel and air prior to their entrance into the

‘mixing chamber, means in the mixing cham-
“ber for atomizing.and controlling the inlet

of water, 2ir and liquid fuel, & distributer
including a casing, 2 pipe conmnecting the
casing to the mixing chamber, means for
controlling the passage of the mixture from

the mixing chamber to said pipe, pipes lead- -
-ing from the distributer casing to the sev-
_eral engine cylinders, and a rotatable mem-

ber disposed within the distributer acting
to intermittently mix the charge, said mem-
ber acting successively to open communica-
tion between the interior of the mixing
s to cause
charges to be successively discharged into

‘the several cylinders upon the suction

strokes thereof, _ .

5. The combination with an internal com-
bustion engine having a plurality of cylin-
ders, of a fuel tank, a water tank anj air
reservoir, means for leading air under re-
duced pressure from the air reservoir to the
fuel tank and to the water tank, a pipe con-
nected to the air reservoir and to a source of
air under pressure, a mixing chamber, atom-

izing mnozzles discharging into the mixing

chamber and with which the several pipes
are individually connected, means for heat-
ing the air and fuel in,the air and fuel pipes
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prior. to their discharge into ‘the miximng -

chamber, & distributer having a rotary dis-
tributing and mixing member, & pipe lead-

116

ing from the mixing chamber to said dis-
tributer, means for controlling the amount

of fuel, water and air entering the mixing
chamber and for controlling the amount
of mixture passing from.said chamber to
the distributer, and pipe connections from

.said distributer to the several cylinders of

the engine. - . »

8. ‘A process-of forming = charge for ex-
plosive engines of very heavy or low grade
fuel oils' which consists in forcing air un-
der high pressure and water and fuel under
pressure and in proper proportions to o
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mixing device, the air and fuel being heated air to the engine throu%)h a distributer and
prior to their introduction to the mixing charge measurer whereby to cause definite
device to a degree which will cause the fuel quantities of the charge to be admitted suc- 19
to flow and to be readily atomized, atomiz- cessively to the cylinders of the engine.

6 ing the fuel, air and water as it is dis- In testimony whereof I hereunto affix my
charged into the mixing device and forcing signature.
the mixed charge under the pressure of the GEORGE WILTON BARTLETT.



