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Patented ‘May 10, 1927. ,
UNITED STATES

1,621,127

PATENT OFFICE

JAMES A. CHARTER, OF CHICAGO, ILLINOIS.

CONSTANT-COMPRESSION INTERNAL-COMBUSTION ENGINE.

Original application filed January 29, 1923, Serial No. 615,687. Divided and this application fled June
15, 1925. Serial No. 37,087. '

-This application is a division of my earlier
application, Serial . Number 615,687, filed
January 29, 1923, the drawings and specifi-
cation being an exact copy of said prior
application. .

This invention is a device replacing the
present day carbureter on internal combus-
tion engines. Its object is to provide a posi-
tive means for carrying the fuel to be con-
sumed in the engine into the engine cylinder
without dependence upon the suction of the
engine itself. Generically, the invention con-
sists In a mechanism in which a predeter-
mined, measured quantity of liquid fuel is
forced into the cylinder-at predeterminel
times in the operation of the engine, the
means for so forcing the fuel into the cylin-
der being an apparatus which utilizes the
compressed gases of the engine cylinder,
itself, as a motive agent.

More specifically and still quite broadly,
the invention is an improvement upon my
earlier Patent No. 1,366,445, dated January
25, 1921, in that the compressed motive gases
of the cylinder are used to force fuel to the
engine cylinder, thereby dispensing with air
pumps and other compres-ed air sources re-
quired in using the mechanism of said prior
patent.

_ Still more specifically, the-invention con-
sists in mechanism for taking compressed
motive gases from an operating engine cyl-
inder, storing said gas until required for
fuel injecting purposes and means for then
utilizing said stored, compreszed gas for in-
jecting the fuel; in a novel, electrical and
mechanical device for regulating the quan-
tity of compressed motive material used dnd
the_time at which such quantity is delivered

to the engine cylinder in the operation of

the engine; in the use of supplementary ini-
tial starting apparatus to be used when the
engine is not running; and also in numerous
features and details of construction which
will be hereafter more fully set forth in the

specification and claims.

One advantage of the invention not pre-

~ viously mentioned is that when applied to

[N

the standard type of automobile engine of
to-day, it renders such engine a constant
compression engine; this with the result that
when working: on less than a full load, it
has high efficiency and increased fuel
economy. ’ ' '

Referring to the drawings in which like

numerals designate the same parts through-
out the several views:
Figure 1 is a diagrammatic plan view of
a six cylinder engine showing the intake
manifold only, together with the intake
valves therefor,—these in combination with
the manifold pipe outside the engine and the
atomizing device applied thereto—the con-
ventional carbureter normally attached at
the center of this pipe being dispensed with.
Figure 2 is an elevation, largely in section,
of an engine cylinder, piston and valve
mechanizm, having the device of this in-
vention in - its
thereto. :
Figure 3 is an electrical circuit diagram
for the device used in Figures 1 and 2.
Figure 4 is a sectional detail view of an
atomizer mechanism in which rotary valves
are employed. ’ , :
Figure 5 is a sectional detail view on the
line 3—5 of Figure 4.

preferred form applied

a5
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Figure 6 is a sectional detail view, resem-

bling that of Figure 4, of an atomizer in
which the air valve is reciprocatable.
Figure 7 is a vertical elevation, largely in
section, of an electrical control or distrib-
uting head, taken at approximately a cen-

80

tral plane, such, for instance, as the one -

designated 7—7 in Figure 3.

Figure 8 is a side view of a revolving,
variable electric switch contact, removed
from Figure 7.

Figure 9 is a plan view, taken on the line -

9—9 of Figure 7.

Figure 10 is a modified nozzle end con-
struction, replacing the device at the left
hand end of Figure 6.

Figure ‘11 is a sectional, detail view of a
mechanical revolving valve mechanism ca-
pable of replacing the electrical device of
Figures 3, 7, 8 and 9. -

Figure 12 is a plan view, taken on the
line 12—12 ‘of Figure 11. '

Figure 13 is an enlarged, developed view
of a valve opening in the mechanism of
Figure 11. :

Figure 14 is a sectional, detail view of a
valveless atomizer.

Figure 1 shows, more or less diagrammat-.

ically a conventional form of engine case
18, having, as it happens, six cylinders 20,
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arranged in groups of three, each group

equipped with an intake manifold 22, with
a common outlet 24, the passage from this

110
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~ manifold to each cylinder being controlled
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_.to the manifold
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by a separate valve 26, actuated in conven--
tional manner by the cam mechanism of the
engine, not shown.

hese manifold outlets 24 each enter op-
posite ends of an outside manifold or pipe
28, having conventionally near its center the
ordinary air inlet passage 30 which in or-
dinary practice recesses the carbureter but
which is in this invention left substantially
open. One of the atomizing mechanisms of
this invention is shown as a whole as 32 at
opposite ends of this outer manifold pipe
28, being preferably in such a position that
the atomizing means feeds directly into the
openings 24. ’

The preferred, but by no means the only,
atomizer device for use in this invention is
shown in section in Figure 6 and includes
an outer nozzle 34 having a contracted tip
terminating in a discharge port 36. The
body of this nozzle at about midway of its
length is equipped with screw threads 38, or
other suitable device, by which it may be at-
tached in the position shown in Figure 1,
ipe 28 with the tip 36.
pointed toward the adjacent opening 24.

‘On the end of nozzle mechanism 34, oppo-

site to tip 36, are screw threads 40, engaged
by a nut 42, having a central perforation 44
through which passes and freely moves the
main body portion 46 of an inner nozzle 48,
having a tip port 50 in alignment with port
86, heretofore referred to. On this body~
member 46, inside the nut 42, is a flange 52,
engaged by the nut and adapted to travel
longitudinally of a recess 54, formed in the

.adjacent end of the body of nozzle mecha-

nism 34. The external rear or right hand
end of member 46 is provided with screw
threads 56, engaged by a collar 58, adapted to

‘form a bearing against the outer face of nut

42, - The result of this construction is that
when nut 42 is rotated on screw threads 40
in one direction, it engages flange 52 to move
the entire inner nozzle mechanism to the left,
as viewed in Figure 6, and that when the
nut is rotated in the opposite direction, it en-
gages collar 58 to move the same parts to

‘the right. In other words, by rotating the
nut 42, the nozzle port 50 can be made to .

approach or recede from the nozzle port 36,
thereby controlling the operation of the de-
vice as hereafter -described. _ ,
Inner nozzle member 46 is provided with
a central perforation 60, terminating at its
left-hand end in the port 50, heretofore de-
scribed. This central perforation is occupied
by a smaller reciprocable rod 62 forming at

‘its left-hand end a valve 64 for the port 50.

The right-hand end of rod 62 passes out of-
nozzle member 46 and is screw threaded at 66
into the core 68 of an electromagnet 70, ener-
ized by electric current delivered to it as
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wires 72 of conventional form. ‘This core 68

and cobsequently the rod 62 is normally
urged to the left, as used in Figure 6, by a
compression spring 74, abutting against a
screw plug 76, fastened in the side of the
magnet case 78 in conventional manner.

The operator can, by rotating rod 62 on its
screw gl)n'eads 66, position the- effective
length of the rod-core 68 so as to vary the
amount of pressure exerted by spring 74 to
force the valve end 64 of the rod 62 against
its seat adjacent to
port 50. : :

At the rear or right-hand end of the nozzle
member 46 and entering internal perforation
60 is an air intake port 80, surrounded by a
sleeve 82, having an annular groove 84 al-
ways in register with this port 80, said groove
being itself entered by a passage 86 in a stem
88 extending from the sfeeve, said stem be-
ing screw threaded at 90 for ready attach-
ment to a source of compressed air, one par-
ticular form of which is more fully de-
scribed hereafter. The sleeve 82 is held in
the position shown in Figure 1 by virtue of
the fact the screw threaded right-hand end
of member 46 enters a base member 92 form-
ing the support for electro magnet 70 here-
tofore referred to.

The left-hand or nozzle end 48 of the
member 46 is, as shown, smaller than the in-
ternal diameter of nozzle member 84, with
the result that an annular space 94 is formed
between the two nozzles through which gaso-
line or other motive material delivered
through an intake port 96 may travel to the
discharge port 36, heretofore referred to.

In the operation of the mechanism shown
in Figure 6, the parts are assembled as
shown in the drawing with the fuel intake
port 96 leading downward to a suitable
source of fuel material always located below
the level of the port 86. It is preferable to
use as a source of such fuel material a con-
ventional form of gasoline chamber—float
controlled—which maintains a constant

level. As such devices are well known in the

art and form directly no part of the inven-
tion, this source og fuel material is not
shown in the drawings. ' »

Some sort of a gas, usually air under pres-
sure, is supplied to passage 86 from which
it flows through annular recess 84 through
port 80 to internal recess 60, thence, if the
valve is open, through port 50 and thence
to and through port 36, in so doing creating
in conventional manner a suction about the
outside of nozzle member 48 to suck fuel up
through port 96 through passage 94 and
thence out of port 36.

Under normal conditions, the spring 74
holds the valve rod 62 in its extreme left-
hand position so that its valve end 64 is
seated or closed to prevent the passage of

the nozzle discharge

70

7

]

100

105

110

115

120

ereafter described through the electric air through the device in the manner de-
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scribed. When electric current is allowed
to_flow ‘through circuit 72 and magnet 70,
said magnet 1s energized to move core 68

and- consequently rod 62 to the right, thus
opening the -valve port 50 and allowing the

air -to pass and therefore deliver fuel
through nozzle 86 in.the manner described.

- Obviously, fuel is-only delivered during the
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period of time that the magnet 70 is thus
electrically- energized. When the mecha-
nism is applied to an engine, as shown in
Figure 1, the wires 72 are -connected, as
shown diagrammatically in Flgure
an-electric circuit, which-inclu

matic magnet control device, one form of
which is shown in Figures 7, 8 and 9,

- adapted to, as the engine operates, periodi-

cally complete the electri¢ circuit through
the mechanism 70 to_cause the mechanism of
Figure 6 to deliver proper amounts of fuel
material to the adjacent port 24, heretofore
described. The mechanism is preferably so

applied to the engine mechanism that by the’

device. of Figure 2, the compressed motive

5 material delivered to air passage. 86 and

thence through the nozzle Eassage 60 is com-
pressed gas taken out of t
itself. - -

The electric di
controlling the flow of electric current to the
magnet 70 for the purposes heretofore re-
ferred to, shown in Figures 7, 8 and 9, in-

cludes a suitably journaled shaft 100, at-
tached at say 102, to any suitable rotating

part of the conventional engine to which the

" device is applied—in the particular case here

illustrated, the drive shaft 104 ordinarily
used for driving the timer in connection
with the electrical ignition. I

" These two shafts which are in alignment

with each other are in conventional manner
seated in » base member 106 equipped with
a conventional timing arm 108, the same be-
ing carried by a portion 110 of the engine
frame.
106 conventionally angularlfy
the frame 110 by - means of set screw 112
entering a conventional groove 114.
Rigidly mounted on the base 106 by any
suitable means, as, for instance, one or more

screws 116, and enclosing the shaft 100 is an

insulating casing 118 enclosing and protect-
ing a spool 120. This spool is connected to
the shaft 100 by means, such for instance as
a spline 122 which renders it reciprocatable
lengthwise of the shaft but prevents its rota-
tion with reference to the shaft, though, of
course, the spool necessarily rotates with the
shaft when it is in motion. A

At the quer end of spool 120 are two
parallel collars or flanges 124, entered by

anti-friction rollers 126 on opposite forked
arms 128 of a bell crank arm 130 pivoted

outside the case 118, say at 132. The oppo-

"site arm 134 of this bell erank is attached

.trol lever on the starting wh

3, into™
es\an aufo--

e engine cylinder

distributor mechanism for’

The drawing shows this member-
adjustable in-

to a connecting rod 136 Ieadg' Fto the con-
( mg _ of the auto-
mobile, not shown, to which the device. is
applied. - . S
On the lower end of the spool 120 is an
insulating collar 138, rigidly secured in place
by .any suitable means, as for instance

screws 140. . At one point on the circumfer-

ence of this collar 138 is a triangular metal

plate 142, held in place by screws 144 which
-pass through the insulating material 138

into the spool 120. The result of this is that
the plate 142 is in electrical connection,
through the parts named, with the shaft
100. This shaft 100 is normally grounded

“anyway, but the grounding is made sure of

by causing the shaft to rotate in the metallic
bushing 146 to which is connected a metallic

rod 148, terminating in a binding post 150, -

intentionally connected to ground. ,
The insulating case 118 is, as shown in

.Figure 9, cylindrical in cross-section and is

entered at a point above the top of contact
142 when in the position shown in Figure 7
by six radially disposed, generally equally

.

114

00"

spaced, contact points 152. "Each contact -

point is conventionally flexibly mounted on
springs 154 and terminates in a suitable
binding post 156, to which electric wire may
be attached. This circle of contact points
152 is, as heretofore noted, located just above
the upper point of contact 142 when - the
spool 120 is in lowest position, as shown in
Figure 7; but they are in addition in such
a position that when the operator in the

03

o '

automobile manipulates rod 136 to raise the

- spool, these contacts 152 will be in the path
of travel of varying points along the ver-

tical height of fhe contact 142, depending -

upon the heght to which the_spool and con-
sequently the contact 142 is raised. For in:
stance, when the spool is raised as far as it
will go, the contacts 152 will engage a cir-
cumferential line 158 across the bottom of
contact 142, viz: at the base of the triangu-
lar plate, with the result that in. this posi-
tion, the electric circuit through wires 72
will be in operation throughout the longest

103
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period of time which it is possible for the "

particular machine shown to produce. Ob- °

viously, when this spool 120 is held so that
the contact 142 closes contacts 152 at a point
half-way up the contact 142. the electric
circuit will Ee maintained through. the mag-

net 70 for one-half the time just described .

and when the spool 120 is in such a position
that-a point near the top of contact 142
travels over contacts 152, the period of en-
ergization of circuit 72 and . consequently
magnet coil 70 will be very short.” The re-
sult of this construction is that by shift'ng
contact plate 142 as may be desired verti-
cally, the operator is able to produce a fuel
charging time in the cylinder to which the

devic_e is applied, rang_ing_ﬁ_ from & very short

120
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time to the maximum period of time de-
sired—this analogous to the manner in
which in my said prior patent, by control-
ling the triangular valve opening, variation
in fuel charging is taken care of.

As in said prior patent, the device 142
which controls the fuel supply is made with

" a line 160 parallel to the axis of the shaft

10

20

3 cut-off takes

100, so positioned that no matter what
length of fuel feeding takes place in the
manner described, the fuel is cut off at the
same point in the rotation of the engine’s
crank shaft. In practice, as in said prior
patent, the parts are so arranged that this
_ lace when the crank is prac-
tically on its down stroke or end of the suc-
tion period. "

By the construction which enables the con-
tact block 142 to drop entirel
contacts 152, the operator is able in going

~down hill to entirely stop the flow or charg-
. ing of fuel material into the engine cylinder,

25
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“while allowing the cylinder to pump free

air to assist in braking action on the car in
its down-hill travel. This is an entirely
new and meritorious feature as all engines
now in use, sd far as I am aware, necessarily
use some fuel, fired or unfired, when runring
down hill. S o
‘Having provided the mechanisms of Fig-
ures 6-9, the atomizer mechanism is ap-
plied, as shown in Figure 1, and in section
in Figure 2, air port 86 being attached to
a pipe 162 leading to-a compressed air
storage chamhber 164, as shown in the draw-
ings, equipped with a conventional form of
pressure gauge 166. This>tank 164 is pro-
vided with two sources of compressed air
(or gas): one a conventional hand pump
168 used only when the engine is not running
and is to be started; the other being a pipe
170 leading through a conventional form of
check valve 172 to a port 174 especially pro-
vided in or near the lower portion of cylin-
der 20, slightly above the extreme lower
position of travel of the piston 176. The
result of so locating this port 174 is that
gases under pressure in the engine cylinder,
when they are coolest and nearly completely
expanded), are allowed to escape as tge pis-
ton 176 uncovers the port 174 through the
trap 172 and pipe 170 into the tank 164.

By suitably varying either initial -con-

struction or otherwise, the location of the
port 174 in relation to the maximum down-

- stroke of the piston 176, any desired pres-

_sure exist'ng in the engine cylinder between

the top and bottom stroke of the piston 176

- can be taken -off into the tank 164. By thus

60

65

properly selecting such pressure in initial
construction or atherwise, the tank 164 can

be maintained at a proper pressure to oper-
p {’ P pe

ate the atomizer to deliver fuel to the en-

.gine cylinder.

Assuming that there is in the tank 164 a

below the’

1,637,727

. proper air or gas pressure groduced initially
y the pump 168, and afterwards by the
continued operation of the engine through
the presence -of compressed gas delivered
through trap valve 172, the operation of the
mechanism is as follows: - SR

70

The air ‘or gas travels from tank 164

through pipe 162 to air passage 86 and-

thence, if valve 50—62 is open, through the
ports 50-—36 to draw fuel material from the
source. not shown, through pipe 96, passage
94 and port 36 into the engine cylinder-20.
This mixture of air or gas from tank 164 and

the atomized fuel carried with it is only de. .
livered into the cylinder during the time that ,

contact member 142 is traveling over-the
particular contact 152 which controls' that
particular cylinder; but port 30, being wide
open as heretofore described, the engine
piston 176 draws in, regardless of the fuel

delivery, a full charge of atmospheric air at.
atmospheric pressure, thus getting: a com-

80

plete cylinder full of atmospheric air into

which the atomizer delivers fuel material at
the point in the operation of the piston when
that charge is desired. In other words, the
fact that the gas delivered from engine cyl-
inder 20 to tank 164 is a product of a pre-

vious combustion and not pure air does not -

in any way affect the successful operation

90

95

of the engine, because the engine receives .

plenty of fresh aif through port 30. In

actual practice, the amount of air or gas

taken from tank 164 to operate the atomizer
is a very small percentage of the complete
cylinder volume. -

In gactual practical working of the device
of this invention, it is found that when the
engine is running practically idle, the engine
obviously sucks a practically full cylinder
full of atmospheric air before the fuel charge
is delivered during a short period+while the

100

105

upper part of triangular contact 142 is in-

engagement with its adjacent contact 152,
with the result that the engine operates
under small charges of fuel material but at
constant compression, with the result that the
engine has, even when idling, as described,
or running under light loads, exactly the
same compression as though operating under
a full load, and it therefore operates at the
same efficiency as is well understood in the
art. a '

Figure 10 shows a modification of the ex-
treme left-hand end of Figure 6 in which
valve rod 1890, replacing rod 62, is provided
with an extension member 182 which passes
through port 50 and carries a valve plug 184
adapted to close port 36 to mechanically pre-
vent any accidental escape of fuel material.

Figures 4 and 5 show an atomizer mecha-
nism having many of the same parts, as
shown in Figure 6, in which the central
nozzle member 200 is made. so that in the
operation of feeding fuel it is rotatable or

110
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rockable instead of reciprocable, as is the

“member 62 of the prior construction; al-

though. as before, the device can be adjusted
longitudinally by action of the nut 202 re-
placing nut 42 against the action of spring
204 as is quite obvious from viewing Fig-

ure 4. -

In this modified construetion, the travel of
the air from port 80 is through a central
passageway 206, a radial port 208, a longi-
tudinal passage 210, a radial port 212 and
a central port 214 leading to discharge port
216, corresponding to discharge port 36.
These ports and passageways 208—210 and
212 are so located with reference to each
other that, as shown in cross section in Fig-
ure 5, in one angu’ar position of member 200,
there is a clear passage through these open-
ings, and in another angular position, a solid
part of outer nozzle 220 obstructs access
between ports 208 and 212. ' ‘

In a similar manner, the gas. intake pas-

- sage 222, when in fuel delivery position, is

25
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so shaped -that the gasoline has to travel
through passageways 224—226 and 228
which, as before. are so arranged that when
member 200 is rocked between the positions
shown in Figure 5, the flow of gasoline is
obstructed in one of these positions.

The two valved devices, just described,
are so located with reference to each other
that when member 200 is rocked to the posi-
tion which opens one valve, the other valve
is open and that both valves are simultane-
ously closed. - : o

.. Member 200 is electrically rockable by con-
necting it to an armature 230 located be-
tween suitable pole pieces 232 which are elec-
trically energizable through the same dis-
tributing mechanism of Figures 7-9 to, as
contact plate 142 rotates, properly energize
these pole pieces to properly rock the valve
mechanism to admit and close off air and
gas material as the engine requires, as set
forth. in the previous description of -the
operation of the engine.

Figures 11 to 13 show a mechanical valve
mechanism which is capable of ‘substitution
for the electric mechanism of Figures 7-9.
Case 234 is provided, taking the place of
case 118 of Figure 7, admitting through
an opening in that part of the case which
is not shown in Figure 11 the forked arms

- 128 of lever 130. As before, these arms 128

carry rollers 126 which enter an annular

. recess formed in a collar 236 attached by

60

any suitable means, such as screw threads
238, to a hollow shaft 240 which is rotatable
with a shaft 242 journaled in case member
234 and driven by engine shaft 104, hereto-
fore referred-to. Shaft 240 is, while rotat-
able with shaft 242 rendered reciprocable
with reference to it by means of keys 244

rigid on shaft 242, traveling in oppositely

disposed slots 246 of conventional form, ex-
tending along shaft 240. From the fore-

going, it will be seen that when the operator. .
manipulates rod 186, to rock bellcrank -

134—130, he raises or lowers, as the case
may be, hollow shaft 240, regardless of its

angular rotative position in the case as driv-

en by engine shaft 104 and, consequently,
shaft 242, - -
Rigidly attached to the upper end of shaft

' 240 by any suitable means, as, for instance,

a block 248, and a pin 250, is a hollow
shell piston valve 252, having its piston wall
proper provided with one or more perfora-
tions 254, through which incoming air de-
livered from pipe 256 to air -chamber. 258
may pass into the hollow ﬁ(})en bottom space.
260 in the piston 252. e air space 258,
just referred to, is formed in a cylinder
or casing 264 which is secured in the upper
end of case 234 by any suitable means, as,
for instance, the screws 266. In the lower
end of this case 264, below the extreme limit
of travel of piston 252, is a closure guide
block 268, detachably held in place by any
suitable means, as, for instance, screws 270.
A suitable stuffing box device 272 is pro-
vided at the bottom of guide block 268,

70
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80

through which piston 240 moves in obvious

manner. : o
Arranged radially of cylinder 264 and at

approximately the position shown with ref-
erence to the piston 252, when in its lowest

position, are a plurality—in the particular

95

case here illustrated six—of air discharge

ports 274, each connected by pipes 276 to
one or the other of the atomizers 32 adja-
cent to the engine as shown in Figure 1.
‘When piston 252 is in the position of Figure
11,1t c{)oses all of these ports 274, preventing
any air passage from pipe 256 to any atom-
izer, thus preventin e delivery of any
fuel to the engine.
cumference of piston valve 252 below ports
254 is a triangular port 278 arranged, as is
contact plate 242, with one straight edge

At one point in the cir--

‘100

106

110

280 parallel to the axis of shafts 240—242.

As before, the -device is operated by the
continuous rotation of engine shaft 104 and
consequently of shaft 240 and -valve mem-
ber 252. When the operator by manipii-
lating rod 136 in the manner heretofore in-
dicated elevates shaft 240 past lugs 244, he,
after a time, brings the upper point of port
278 high enough so that in the rotation of
valve 252 a predetermined, desired portion
of angular port 278 passes over and registers
with a port 274, with the result that during

115

120

the period port 278 is passing over such .
port 274, air flows from pipe 256 through -

port 254 and thence to and through port

‘278 to the adjacent port 274. When the

operator moves piston 252 up as far as it
will go and brings the widest or bottom por-

128



tion 282 of port 278 across a given port 274,

_ air is thus admitted to that particular port

for a maximum amount of time. _
From the foregoing, it will be seen that

the operator by varying the height of piston

252, and ‘consequently valve port 278, se-

cures exactly the same variation as was pro-

_duced in the electrical structure by varying

the height of triangular contact plate 142.

In order to adjust or compensate this
mechanical mechanism to the crank rotation.
of the engine, viz: the same conditions for -

which the spark of the engine is advanced

~or retarded, the case 234 is provided with

a hand lever 284 by which the ‘operator
may easily rotate it and with set screw

.device 286 by which it may be selectively

" locked in any desired angular position with

24
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reference to the drive-shaft 104.

As in the prior construction, pipe 256 is

referably identical with pipe 162, securing
its compressed air from the air chamber 164
heretofore fully described.

Figure 14 shows a modified atomizer hav-

5 ing particular advantages. It includes an

exterior nozzle 290, corresponding in all es-
sential particulars to nozzle 84, having at its
tapered end the discharge port 292. As be-

fore, the rear of the nozzle is provided with -

screw threads 294, cooperating. with which is
a hand manipulatable nut 296, having rotat-
ably connected to it by any suitable means,
as for instance, the flange 298 and the nut
300, an inner nozzle 302, having a discharge
port 304 registering with port 292. ’

In this device, gasoline, or other liquids to

- be sprayed, is delivered through pipe 306

40
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to the passage 308 between the two nozzles
and thence to a port 292. Air or other mo-
tive gas is admitted at port 310 from which
it passes through central passage 312 of noz-
zle 302 to port 804, through which it passes
to port 292 in obvious manner. The opera-
tor can, by taking hold of nut 296, rotate it
to reciprocate without rotating nozzle 304

toward or from port 292 to vary the prox-

imity of port 304 to said port 292 and con-
sequently control the delivery of material by
the atomizer. : ’

In the electrical device of Figures 7-9,
three of the contacts 152 lead to the coil con-
trolling the left-hand atomizer 32, Figure 1;
and the remaining contacts correspondingly

lead to the right-hand atomizer 32. Ina simi-

lar manner, three of the pipes 276 lead to left-

N\ . . o .
hand atomizer 32 and the remaining pipes.

lead to the right-hand atomizer—this so
that the firing sequence of the cylinders may

- be maintained as the engine manipulates in

succession valve 26 in conventional manner.
From the last paragraph, it is seen that
two different atomizers are controlled in suc-

‘cession by the operation of electric switch’

“contact 142 or valve port 278 as shaft 104

rotates. While ordinarily the operator will
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hold the control member 142 or 278 in sta-
tionary position so that each atomizer will
successively receive the same amount of ma-
terial to be delivered to the engine, there is
nothing in principle to prevent the opera-
tor’s so manipulating rod 136 that a maxi-
mum charge is delivered to one atomizer and
a minimum to the next atomizer. :

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is: _

1. In mechanism of the class described, in
combination with the combustion space of an

.internal combustion engine provided with an

air intake passage, a fuel nozzle adapted to

deliver oil, an independeént motive fluid, such

as air, nozzle adapted to take oil from the
fuel nozzle to the combustion space, a com-
pressed motive fluid tank, delivering motive
fluid to said second nozzle, means whereby
the proper pressure is maintained in said
tank by motive fluid delivered to it from said
‘combustion space of the engine, and"inde-
pendent means for creating pressure in the
tank when the engine is not running.

2. In mechanism of the class described, in
combination with the combustion space of
an internal combustion engine provided with
an air intake passage, a fuel nozzle adapted
to deliver oil, an independent motive fluid,
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such as air, nozzle adapted to take oil from .

the fuel nozzle to the combustion space,

means independent of the engine intake for

supplying motive fluid under pressure to

said nozzle, means supplying said ‘motive
fluid from the compression space of the en-

- gine itself, and a selectively variable period
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electric switch positively driven by the en-

gine crank shait for regulating the period
of time during which motive fluid is de-
livered by its said nozzle in-proportion to
the angular rotation of the crank shaft.

3. In mechanism of thé class described, in
combination with the combustion space of an

internal combustion engine provided with

an air intake passage, a fuel nozzle adapted
to deliver oil, an independent motive fiuid,
such' as air, nozzle adapted to take oil from
the fuel mnozzle to the combustion space,
means independent of the engine intake for
supplying motive fluid under pressure to
said nozzle, means supplying said motive
fluid from the compression space of the en-

gine itself, a selectively variable period elec-

tric switch positively driven by the engine
crank shaft for regulating the period of
time during which motive fluid is delivered
by its said nozzle in proportion to the angu-
lar rotation of the crank shaft, and means,
movable axially of said shaft, so varying
said switch. ‘ o .
4. In mechanism of the class described, in
combination with the combustion space of an
internal combustion engine provided with

an air intake passage, a fuel nozzle adapted
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to deliver oil, an independent motive fluid,
such as air, nozzle adapted to take oil from
the fuel nozzle to the combustion space,
means independent of the engine intake for
supplying motive fluid under pressure to
caid nozzle, means supplying said motive
fluid from the compression space of the en-
gine itself, a selectively variable period elec-
tric switch positively driven by the engine
crank shaft for regulating the period of
time during which motive fluid is delivered
by its said nozzle in proportion to the angu-
lar rotation of the crank shait, means, mov-
able axially of said shaft. so varying said
switch, and means by which said switch may
be selectively cut out of operation while the
engine is running. : -

5. In mechanism of the class described, in
combination with the combustion space of
an internal combustion engine provided with
an air intake passage, a fuel nozzle adapted
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to deliver oil, an independent motive fluid,
such as air, nozzle adapted to take oil from
the fuel nozzle to the combustion space,
means independent of the engine intake for
supplying motive fluid under pressure to
aid nozzle, means supplying said motive
fluid from the compression space of the en-
aine itself, a selectively variable period elec-
tric switch positively driven by the engine
crank shaft for regulating the period of
time during which motive fluid 1s ‘delivered
by its said nozzle In proportion to the angu-
lar rotation of the crank shaft, means, mov-
able axially of said shaft, so varying said
switch, and means in said switch by which
it may be selectively cut out of operation
while the engine is running.

In witness whereof, I have
scribed my name.

JAMES A. CHARTER.

hereunto sub-
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