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The Paragon Vaporizer Corporation, Chicago, 
Ill., a corporation of Illinois 

Application November 7, 1930, Serial No. 494,083. 
17 Claims. 

This invention relates to a carburation system 
which enables operating internal combustion en 
gines on low grade fuels, such as gas oil or dis 
tillate, as well as gasoline. This carburation sys 
ten embodies a vaporizer which functions to gas 
ify these fuels, and also embodies means where 
by the final and correct fuel-air mixture can be 
delivered to the engine cylinder at a temperature 
and pressure which satisfy the requirements for 
good combustion, high thermal efficiency and high 
power output. 

For a low grade fuel system to be classed as 
One which operates an internal combustion en 
gine Successfully, it must satisfy certain require 
ments. The engine must be enabled to develop 
practically the same power as it develops when it 
is operated on gasoline, it must burn all of the 
fuel entering into the cylinders, it must not have 
excessive carbon formation, and the carburation 
System itself should not change its characteris 
tics during service nor require more than ordi 
nary maintenance. In other words, a low grade 
fuel system, to be successful, must duplicate as 
nearly as possible, the engine performance, op 
eration and maintenance obtained when burning 
gaSoline. : ". . 

In order to secure effective vaporization or sub 
division of the fuel, the exhaust gases are utilized. 
to heat a downwardly directed conduit. This 
conduit, to facilitate heat exchange, has vertical 
ribs exposed to the exhaust gases. It is one of the 
objects of my invention to make it possible ef 
fectively to clean these ribs from 
deposition of carbon. 
The conduit is so arranged that large fuel par 

ticles, not readily usable by the engine are plas 
tered against the heated wall, as by causing the 
fuel-air mixture to whirl by placing a spiral vane, 
or vanes, in its path. It is another object of my 
invention to provide an improved form of con 
duit that will more uniformly distribute, these 
particles, and with comparatively slight 
losses in the fuel-air mixture. 

It is another object of my invention to provide 

any material 

a convenient and simple form of heat control for: 
the conduit, as by the provision of a mechanism 
that by-passes all, or a part, of the exhaust gases 
So that the by-passed gases flow directly into the 
exhaust pipe without coming into contact with 
the heated conduit. 
In Some instances, and especially at heavy 

loads. it is found...that the fuel detonates in the 
cylinder upon ignition; and it has been proposed 
to add a non-detonating fluid, such as water, to 
the explosive fuel-air stream, ... This addition of 

fiction 

(C. 123-133) 

the non-detonating fluid can be conveniently ac 
complished in this instance by providing a device 
in the supplemental air stream, which device 
be throttle controlled if desired. 
- The invention has still further objects and 
advantages, which will be pointed out in detail 
in the following description of one embodiment 
Of the device. 

Referring to the drawings: 
Figure 1 is a front elevation, partly in Sec 

tion, of a vaporizer embodying the invention; 
Fig. 2 is a Sectional View, taken along plane 

2-2 of Fig. 1; 
Fig. 3 is a sectional view, taken along plane 

3-3 of Fig. 1; 
Fig. 4 is a plan view of the cover member; 
Fig. 5 is a detail side view, taken along plane 

5-5 of Fig. 3; . . . . . . 
Fig. 6 is a fragmentary view similar to. Fig. 

2, and showing how the ribs on the conduit can 
be cleaned; and . . . - 

can 
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Fig. 7 is a detail section taken along plane 7-7 
of Fig. 6: . . . . . . . ... ." 
The intake manifold for the internal combus 

tion engine is shown at 11, Figures 1, 2 and 3. 
The heated conduit 12 for vaporizing the fuel 
extends above the manifold 11, and forms a down wardly extending passageway communicating 
With the manifold 11. Although the particular 
manner in which this conduit 12 is supported is 
of no consequence, it is shown in this instance as 
having a telescoping extension 13 fitting over a 
corresponding seat 14 of the manifold 11. This 
conduit is made from metal or other good heat 
conducting material, and is so arranged that its 
wall can be heated, as by the passage of ex 
haust gases around it. To accomplish this, the 
exhaust manifold structure includes a ring-like 
Wall 15 formed in this instance integrally with 
the manifold casting 11, and extending around 
the lower portion of conduit 12. A concentric 
flange. 16 can be provided thereon to seat an 
encompassing cylindrical shell or casing 17. A 
gasket 18 and bolts 19 can be used to keep this 
Shell tight. On flange 16. To complete the ex 
haust gas chamber around conduit 12, a cover 
19 (Fig. 4) is provided, which is fastened onto 
flange 20 of shell 17, and over the top of con 
duit 11, thus closing the chamber at the top. To 
keep this closure tight, a gasket 21 may be used. 
The cover 19' has a dome 22 communicating with 
the top of conduit 12. It thus provides a place 
through which fuel and air can be passed so as 
to..be drawn into conduit 12 by the pumping ac 
tion of the engine. The manner of inducting the 
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fuel and air to produce a moving column of fuel 
air mixture Will be detailed hereinafter. 
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Before proceeding with a description of the 
mode of operation of conduit 12 to vaporize the 
fuel, a description of the exhaust passageways 
that conduct the hot gases from the exhaust of 
the engine can be set forth. Thus there are 
shown extensions. 23. and 24 (Fig. 1). leading from 
the exhaust passages of the engine and connect 
ed as by flanges 25 into each side of ring 15, 
thereby communicating with the interior of cas-, 
ing 17. Further conduits from other exhaust 
passages of the engine can also be provided, a.s. 
for example, the conduits. 26 (Fig. 3), leading 
downwardly from corners of the ring 15. The 
outlet to the muffler for the exhaust gases, is 
shown as formed by a downwardly directed ex 
tension 27, (Fig. 1), leading from the-front por 
tion of ring 15. 

It is thus apparent that the conduit 12 can 
be effectively heated to provide an interior sur 
face to which unvaporized fuel can pass. In 
order to: provide an effective heat exchange be 
tween the exhaust gases and the conduit, there 
may be provided a series of longitudinal ribs 28 
On the exterior of the conduit 12. Since occa 
Sionally it may be desirable to scrape off any de 
posit from these ribs, a cleaner ring 29 is placed 
Over the conduit 12, said ring having ribs 30 in 
termeshing With ribs 28. Ef this ring be re 
ciprocated on the conduit 12, it would serve to 
Scrape off any deposit, although in normal opera 
tion experience has shown that such scraping 
need be done only at infrequent intervals. 
Normally, the ring 29 is held at the top of con 

duit 12, aS by the engagement of threaded rods 
31 into the tapped holes in the ring. These rods 
extend through cover 19 and are capable of being 
manually rotated, as by handles. 32, so as to dis 
engage the ring 29 from the rods and to make it 
possible to reciprocate it. Nuts 33 can hold the 
rods 31 in clamped position, but they can be un 
loosened whenever a cleaning operation is to be 
performed. These rods have reduced portions 34 
and threaded ends 35. 
When a rod is unloosened, and its handle 32 

rotated, the rod can be moved up so that the 
lower threaded ends 35 thereof engage the ring 
29. Then the end 35 of each rod 31 can be 
Screwed into the ring 29 (Fig. 6). The other rod 
can be Similarly manipulated. These rods thus 
form a handle for the ring 29, which can then be 
pulled up and down for cleaning the ribs. 28. 
The extended position of rods 3.1 is shown in 
alternative form in Figure 6. 

After the cleaning is completed, one of the 
rods 31 can be unscrewed from the ring 29, while 
the ring is held by the other rod. Then the said 
One rod can be pushed down until the upper 
threaded portion engages the ring, and the rod 
can be turned until the ring is again secure. 
After One rod 31 is in inactive position, the other 
rod can be similarly operated. 
The fuel air passage through conduit 12 is 

preferably made annular in section, as by the 
provision of a central tube 36 that is closed at 
the top as by the internal ring 37 depending from 
below dome 22. This ring also forms a conven 
ient means for fastening the tube 36 in place, by 
telescoping Within each other, and by screws. 

Matters are arranged in such a way that if a 
mixture of fuel and air is caused to progress 
doWinWardly through the annular space defined 
by conduit 12 and tube 36, any unusable fuel 
particles are urged against the heated inner wall 

1985,271 
of conduit 12. For this purpose, the air stream 
is caused to whirl or rotate, so as to Set up a 
centrifugal action and to urge the unvaporized 
fuel particles outwardly by the force thus gen 
erated. Various means for producing this cen 
trifugal action are available; but in this instance 
there is shown one or more helicoidal vanes 38 
disposed around tube 36, which define passages 
for the air stream which progress angularly about 
the axis of conduit 12 as it flows downwardly. 
In the present instance, four Such spiral Vanes 

are shown. By providing Such a multi-thread 
System of Vanes, the fuel and air mixture pro 
gresses, downwardly with less obstruction because 
the pitch is steeper. A plurality of vanes is also 
beneficial in promoting a more uniform distribu 
tion of the fuel over the conduit wall. 

It is of course. understood that fuel in liquid 
formis.passed into the air stream that flows down 
conduit 12 into manifold 11, by any appropriate 
meaaS; and that due to the Whirling action of this 
stream around vanes 38, those particles of fuel 
not readily usable by the engine are urged or 
plastered by centrifugal force against the inner 
Wall of conduit 12. After Vaporization thereo, 
the fuel returns to the air stream by diffusion and 
is finally inducted into the engine in the for a 

10 

20 

of a homogeneous fuel air mix. To increase the 
area of the heated conduit surface, this interior. 
Surface can be grooved, as indicated at 39. 
While the fuel is strongly heated, the air stream 

from which it is, ejected receives considerably 
less heat. 
The fuel introduction is shown as accomplished 

in this instance by aid of a Wenturi jet device. 40. 
formed in the. Open end of a short, conduit 41. 
This conduit is fastened, as by flanges. 42, to a 
short downwardly sloping connection 43, leading 

30, 
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into dome 22. As shown most clearly in Figure 4, 
this connection can be made tangential of the 
interior conduit 12, to assist in giving the air, a 
whirl, although this is merely a matter of choice. 
The venturi 40 is open to, the atmosphere and 

air enters into it by the action of the engine. 
Fuel is inducted at the throat from a float bowl 
44 of any desired form. A throttle 45 can also be 
provided in conduit 41, and can be manually 
controlled, as by lever arm 46, link 47, crank 48, 
and accelerator rod 49. 
At times, it may be advisable to cool the fuel 

air mix entering manifold 11 at the bottom of 
conduit 12. This cooling as before stated, should 
not be Sufficient to cause any condensation of fuel 
particles, and yet the temperature should be as 
low as permissible. Furthermore, the carburet 
ing device 40 can be such that a rich mixture is 
obtained to which must be added a supplemental 
air Stream to provide enough oxygen to burn the 
fuel completely. . . 

in Order to accomplish both these results, there 
is provided a conduit 50 extending into the bot 
tom of manifold 11. Cool air is drawn from the 
Outside through this conduit, 50, and commingles 
With the fuel-air mixture proceeding through 
conduit 12. The air inlet to conduit 50 is shown 
at 51. A throttle 52 controlling the flow in con 
duit 50 can if desired be used, and can be simul 
taneously operated with throttle 45, as by the pro 
vision of a link 53 between crank 48 and arm 54 
of the throttle. 
The injection into the fuel stream of a non 

detonating fluid such as Water can readily be ac 
complished through conduit 50. Thus propor 
tioning device 55 Such as a Wenturi jet and float 
bowl, can be located in this conduit, and can serve 
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to induct the fluid from a bowl 56, the amount so 
taken up being proportioned to satisfy the engine 
requirements. 
In order to provide effective heating of conduit 

12, the exhaust gases can be conducted in a down 
ward direction past the ribs 28. For this purpose, 
a bafile. 57 can be included in the space enclosed 
by casing 17 and placed around conduit 12. This 
baffle thus separates the space in casing 17 into 
a pair of annular portions. The baffle 57 is Sup 
ported on an inner shelf 58 extending around 
the ring 15. The top of baffle 57 is however 
spaced below the top of cover 19, so as to permit 
the exhaust gases to enter from outside baffle 57 
up over its top. and then downwardly past con 
duit 12, finally emerging through an opening 59 
into conduit 27. - - - 
In order to make it possible to control the degree 

of heating of conduit 12, an arrangement can be 
provided whereby the exhaust gases can be at 
least partially by-passed without progressing in 
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side of baffle 57. For this purpose a gate or 
valve 60 is used. This valve controls the passage 
of the gases in a manner now to be described. 
With the valve 60 hanging in the vertical po 

sition in opening 59, no exhaust gas entering 
downwardly into baffle 57 can escape at the bot 
tom thereof, consequently the exhaust gases take 
the path of least resistance and simply paSS down 
wardly outside of baffle 57 and out through con 
duit 27, without passing over conduit 12. Of 
course some heat by conduction is still trans 
ferred, even if the valve 60 is in the position 
shown. Now if valve 60 is moved to the angular 
position indicated at 61 (Fig. 2), the top of ex 
haust outlet conduit 27 is open to the interior of 
baffle 57 but closed to its exterior. Therefore sub 
stantially all of the exhaust gases must pass down 
wardly through baffle 57 and out by Way of con 
duit 27. Under such circumstances, a maximum 
heat transference is obtained between the exhaust 
gases and conduit 12. For intermediate positions 
of valve 60, intermediate effects are obtained. 
This temperature control can be made auto 

matic or manual, as by mounting valve 60 on a 
shaft 62 extending through and Outside of Casing 
ring 15, and appropriately journaled. A boSS 63 
(Figs. 1 and 3) can be provided to house a pack 
ing for this shaft. A lever 64 formed on the end 
of the shaft serves as a convenient means for 
rocking it, to vary the gate opening. A pull cable 
65 (Fig. 5) can be attached to the lever for this 
purpose, and can if desired be appropriately 
guided in a clevis 66. Furthermore, the gate 60 
can have side wings 67 (Fig. 3) to make it of 
chute-like form and to ensure that the exhaust 
gases emerging past the gate, must pass below 
its lower edge. 
Of course the design should be such that the 

ultimate fuel mix is not so cold as to cause con 
densation of the fuel, but should be in the neigh 
borhood of that temperature. With the aid of 
this invention, such a result is not difficult to ob 
tain, because there is never any undue heating of 
the whole fuel-air stream, but rather, a Selective 
heating of the fuel particles carried thereby. 

: Due to the downwardly directed flow of the fuel 
air stream, only moderate velocities need be at 
tained to pull the mixture into the engine. Con 
sequently, the pressure in the inlet manifold un 
der wide open throttle or full load conditions can 
be maintained at a comparatively high value. 

I claim:- 
1. In a device of the character described, a con 

duit leading to the intake manifold of an internal 

3 
combustion engine, said conduit being annular 
in section, means for heating the outer. Wall of 
the conduit, and a plurality of helicoidal Vanes 
in the annular space to guide the flow of the 
stream in the conduit in a plurality of paths. 

2. In a device of the character described, a con 
duit leading downwardly, to the intake manifold 
of an internal combustion engine, and carrying 
a fuel-air mixture, means for heating the Outer 
wall of the conduit, a tube in the conduit define 
ing an annular space between it and the conduit, 
and a plurality of helicoidal vanes in the annular 
space to guide the flow of the mixture in a 
plurality of paths through the conduit. : 

3. In a vaporizer for hydrocarbon fuels, a con 
duit for conducting a fuel-air mixture...to the in 
take manifold of an internal combustion engine, 
means defining a space around the outside of the 
conduit, means for leading exhaust gases to the 
space, a cleaner ring disposed around the con 
duit and in the space, and means for moving the 
ring along the conduit. . . . . . . . . . . . . . . 

:4. In a vaporizer for hydrocarbon-fuels, a con 
duit for conducting a fuel-air mixture to the 
intake manifold of an internal combustion en 
gine, means defining a space around the outside 
of the conduit, means for leading exhaust gases 
to the space, a cleaner ring disposed around the 
conduit and in the space, one or more rods con 
nected to the ring and extending out of the Space 
for moving the ring along the conduit. . . . . . . . . . 

5. The combination as set forth in claim 4, in 
which the rods have each a pair of Spaced por 
tions for connecting it detachably to the ring, 
whereby one portion can be used. When the ring 
is inactive, and the other when the ring is active. 

6. In a vaporizer for hydrocarbon fuels, a con 
duit for conducting a fuel-air mixture to the in 
take manifold of an internal combustion engine, 
means defining a space around the conduit into 
which exhaust gases can beled, a tube surround 
ing the conduit in the space and shorter than the 
conduit to permit exhaust gases to pass through 
the space between the tube and the conduit; 
means forming an exhaust passage for the gases 
from the lower portion of the space outside of 
the tube, and a valve adjacent said exhaust pas 
sage for controlling the relative degree of open 
ings to the exhaust passage from the inside and 
from the outside of the tube. 

7. A vaporizer comprising a jacketed fuel mix 
ture conduit, an axially arranged cylinder in said 
conduit and with said conduit forming an annular 
mixture passage, and a head for said conduit hav 
ing integrally formed centrally thereof a dome 
closing the end of said cylinder and which dome 
supports said cylinder within the conduit. 

8. A vaporizer comprising a jacketed fuel mix 
ture conduit, an axially arranged cylinder in said 
conduit and with said conduit forming an an 
nular mixture passage, and a head for Said con 
duit having a dome closing the end of Said cylinder 
and which dome supports said cylinder within the 
conduit. 

9. A vaporizer having a helical fuel-air-mixture 
passage and a surrounding exhaustjackettherefor, 
means for introducing fuel-air mixture to one 
end of said passage and for transferring the heat 
ed mixture from the other end of the passage 
to the intake of an engine, and means Operable 
from the exterior of the vaporizer for cleaning a 
surface within said jacket. 

10. A vaporizer having a ring-shaped member 
having a relatively large opening in its upper 
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face and having a base. with a Smaller opening 
communicating with an intake-manifold con 
nection, a cylinder passing through the upper 
opening and seated against, said base With the 
smaller opening inside the cylinder, a jacket 
member seated against the... upper face of the 
ring-shaped member and cooperating therewith 
and with said cylinder to form an annular ex 
haust gas jacket surrounding said cylinder, means 
in said cylinder and cooperating thereWith to 
form an annular fuel mixture passage heated by 
exhaust gases in said jacket, means for passing 
fuel mixture through said annular passage to be 
heated, and means for closing off the upper ends 
of Said jacket and said passage. 

11. A vaporizer having a ring-shaped member 
having a relatively large opening in its upper 
face and having a base with a smaller opening 
communicating with an intake-manifold con 
nection, a cylinder passing through the upper 
opening and seated against said base with the 
Smaller opening inside the cylinder, a jacket 
member. Seated against the upper face of the 
ring-shaped member and cooperating therewith 
and With Said cylinder to form an annular ex 
haust gas jacket surrounding said cylinder, 
means in said cylinder and cooperating there 
with to form an annular fuel mixture passage 
heated by exhaust gases in said jacket, means 
for passing fuel mixture through said annular 
passage to be heated, and means for closing off 
the upper ends of said jacket and said passage 
and which carries and supports the means in 
Side the cylinder. . . . . . s 

i2. A vaporizer having a ring-shaped member 
having a relatively large opening in its upper 
face and having a base with a smaller opening 
communicating with an intake-manifold con 
nection, a cylinder passing through the upper 

40 opening and seated against said base with the 
Smaller opening inside the cylinder, a jacket 
member seated against the upper face of the 
ring-shaped member and cooperating therewith 
and with said cylinder to form an annular ex 
haust gas jacket surrounding said cylinder, 
means for passing fuel mixture through said 
cylinder to be heated, and means for closing off 
the upper ends of said jacket and said cylinder. 

1985,271 
13. A vaporizer comprising a fuel-air-mixture 

conduit, means for introducing fuel-air mixture 
into said conduit, an outlet for said mixture from 
the conduit, a heating jacket Surrounding Said 
conduit, means for introducing heating medium 
into the space between the conduit and jacket, 
and means operable from the exterior of the va 
porizer for cleaning a surface within said jacket 
which is exposed to the heating medium. 

14. A vaporizer comprising a fuel-air-mixture 
conduit, means for introducing fuel-air mixture 
into Said conduit, an outlet for Said mixture from 
the conduit, a heating jacket surrounding said 
conduit, means for introducing heating medium 
into the Space between the conduit and jacket, a 
member in said space, and means extending to 
the exterior of the vaporizer for moving said 
member to clean a Surface within the jacket. 

15. A vaporizer comprising a fuel-air-mixture 
conduit, means for introducing fuel-air mixture 
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into Said conduit, an outlet for said mixture 
from the conduit, a heating jacket surrounding 
Said conduit, means for introducing heating me 
dium into the space between the conduit and 
jacket, a member in said space, means extend 
ing to the exterior of said vaporizer and engage 
able with said member for moving the same to 
clean a Surface within the jacket, and means for 
retaining said member in inoperative position. 

16. A vaporizer comprising a conduit having 
heat transferring ribs thereon, means for heat 
ing Said conduit, and a member operable from 
the exterior of the vaporizer and movable longi 
tudinally of said ribs for cleaning the same. 

17. A vaporizer for engines comprising a con 
duit, means for introducing a fuel-air mixture 
into one end of Said conduit, an outlet for mix 
ture at the other end of the conduit connected 
to the intake of an engine, heat transferring 
ribs on the Outer surface of said conduit, a heat ing jacket Surrounding said conduit, means for 
introducing a heating medium into the space 
between said conduit and heating jacket, a mem 
ber in Said Space interfitting with said ribs, and 
neans extending to the exterior of the vaporizer 
for moving said member along the ribs to clean 
the same. 
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