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To all whom it may concern:

. Be it known that I, Eriexye Pras cue; a
citizen of the United States. and resiaent ‘of
Flint, in the county of Geneses ynd State of

*Michigan. have invented certain new - and
uscful Improvements in Hydrocarhon-Va- -

porizers, of which the following is a specifi-
cation, ‘
. My invention relates to hydrocatrbon mo:
tors and hds particular reference to a novel
device for mixing the combustible gas just
prior to its entrancé into the cylinders.

I am awarce of many forms of mixing de-
vices which employ stationary or movable
means for eausing a whirling or spiral mo-

tion in the body of the gns, T am. however, '
enabled to sectrre high efficiency in hydro- .

cnrhon™motors by setting up such a whirling
motion in the gas and simyltanconsly in-
creasing the velocity thereof. This is ac-
complished. by gradually lessening the c¢ross-
seetional arvea of the conduit. .
It is"well known that in order to utilize

“hydrocarbons with highest efficiency the ex- -
plosive mixture consisting of air and vapor

shonld he gaseous; that is, it should contain
no liquids in suspension. However, due to

‘the velocity of the air past the feed nozzle

and the tendency to slow vaporization of the
gasolene now commonly sold, some globules
of liquid will be earried along in'suspension
by the air.

© means supplemental to the agitating means,
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for breaking up such globules into finer par-

ticles in order that each thereof mav finally

dissolve 'into vapor. This result is secured
by inferposing in the helical passage n plu-
rality of relatively small bafles, which, while
they offer but little resistanée to the free
flow of the vapor. act as a check to globules
of liquid traveling with the gas and serve

to subdivide them into such small particles

that vaporization is practically assured,

Gf course, the ratio of vaporization of

hydrocarbons is_a function of the heat ap
plied thereto. Having this in mind, I have
secured still. greater efficiency by applying
heat to the walls of the helical conduit in
which the gases ard whirled, .

It is well known that the ratio of vaper:
ization varies inversely as the pressure; also
that in a moving body of fluid the pressure
varies inversely. as the velocity; therefore,

‘as I incrense the velocity of the gases T re-
duce the pressurc-and consequently enhance

vaporization.

I have. therefore. provided

The functional coiperation between the
helical deflector and the heating means is
in this: —the whirling motion of the gus de-
velops centrifugil force .which cau=ws the
impingement of uny globules of liguid whiel
may be carried in suspension against the
surronnding walls.  As these . walls are
highly heated and as heat is transferred hy
condnetion much more readily than by con-
veetion” through a body of air or gas. the
unvaporized lguid is able to absorh heat
and therely more veadily vaporize than if
insulated from the heat by a surronnding
body of air and gas,

- By combining these functional advantages
in a single stroctwee I am able to effect de-
cided economies in relative fuel consumption
per horse-power hour. -

The invéntion will he more readily un-
derstood by reference to—the accompanying
drawings, wherein— : :
Fignre 1 is a fragmentary side clevation
of a device constrocted in aceordance with
ny - invention; , :
Fig.'2 is a longitudinal sectional view

therethrough,. |

Fig. 3is a sectiorial view oh the line 3—3

of Fig. 2; and,

Fig. 4 is a plan view of the plate before

it is bent into spiral- form and located in
the conduit. - ‘
Referring to the drawings. it will he seen

‘that the device is mounted prefernbly be-

tween the carbureter 10 and the intake mani-
fold 11; in fact, it forms a part of the in-

tanke manifold.
-Theé device is generally cylindrical in out-

-line, the walls 12 defining a conduit eireular
in cross-section and gradually tapered from

the loweér to the upper end thereof. The
cross-sectional avea of the manifold pipe is
uniform with that-of the contracted upper
end of the conduit 12. o :
Formed within the conduit is a helically-
disposed web 13, the width and pitch of tﬁ'e
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web heing such as'to insure a whirling mo- .

tion of the gases without unpecessary re-

‘striction of the passage. An arrangement

such as this operates effectively, but I am

able to secure still greater efficiency by pro-

viding on the surface of the web or deflector
n large number of pins or projections 14,
preferably triangular in cross-section, dis-
posed transversely of the line of flow of the
fluid. with one sharp edge directed toward
the supply of fnid ALl 2o oo e
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jted to the exact form herein

in Fig. 4, which illustratea the deflector be-
fore being bent into the form of a helix. It
will be understood that the pins 1%, pass
through the deflector; that is, the ends of

the gins project from opposite sides of the
platé. These projections are Jocated in stag-

gered relution and serve to break up or
“pulverize” any - globules of liquid which
may be carried in suspehsion by'the moving
body of gns. . ]
Realizing the value of heat as an adjunct
in vaporization, 1 have provided for the cir-

culation of water or exhaust gases around In n ; . i
through the space 135, rcombination of a_conduit adapted to be dis-

the mixing chamber
formed by the jacket 16. TInlet and outlet
pipes 17, 18, respectively are shown in com-
munication with the space 15.

It is well understood that in order to
transform 2 lignid at 2 given temperature
and pressure into a VApOr having the samc
temperature and pressare, hent must be sup-
plied. The extra number of heat 1inits neces-
sary to cause this transformation is called,
the latent heat of vaporization: it viries
with.different substances, 966 B. T. U.beiuy
required-to change a pound of water at 212°
F. into steam having the same temperature.
This explains the phenomenon of the coll
ind moist intuke manifold of a runningmotor
cven on a hot day when every other part of
the motor is too hot to permit of contact by
the hand. . Thus it is seen that the degree of
waporization-is dependent upon the extra
amount of heat which can be supplied at and
following the %)oint‘of mixing of the gases.
Inasmuch as-this heat, to be effective, must
be applied equally to the liquid aitd inag-
much as the transfer of heat by convection
is slow, many globules of liquid mre unvapor-
izedt and carvied in suspension. These are
the particles which are caused to contact the
heated walls of the conduit and absorb the
necessary_extra heat units for vaporization.

The objects in view- and the advantages
gaized . might accrue with structures of
modified form and I do not wish to be lim-
shown and de-
scriber.

I claim::

1. In a vaporizing device,
of a tape-re({ conduit; the point of smallest
cross-sectional area being arthest from the
carbureter to which it is attached, and means
within the conduit for whirling the gases

the combination

‘said conduit, substantially

1,242,976

in order to assist in mixing the same, sub- 55
stantiaBy as described.
9. In a device of the class desrribed, the
combination of a tapere’ conduit adapted to
be attached to the intake magifold of a hy-
drocarbon motor between the ¢arbureter antl
the engine. the point of .inallest cross-sec-
tional area of the condnit beiny farthest
from the carburcter, means tor whating the
gases, and means for applyving. reat exte-
riorly of the conduit, substantinlly us de: &
scribed. ,
3. In a deviee of the class described, whe
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posed in the intake nanifold of an ‘engine,
a helical deflector located within sail con-
duit, and projections on said deflector
adapted to be contacted by particles .of
liquid and to pulverize the same, substan-
tiallv as described. .° .

4. Tn a device of the class described, the

combination of a conduit for a combustible
mixture. a deflector located in said conduit
and n plurality of angular pins dispnseci
trunsversely of ihe flow of fluid through
as teseribed.
. 5. Tn a device of the class described, -the
combindtion of a_tapered conduit adapted to
be attached to the intake manifoll of a hy-
drocarbon ‘motor between the carbureter
and the engine, the point of smallest eross-
<ectionnl area of the conduit heing farthest
from the carbureter, a stationary. helical de-
flector located in the conduit, and means for
applving heat exteriorly'of the conduit. sub-
ctantially as described.

8. In a device of the class Jeseribed. the
combination of a tapered couduit adapted to
be attached to the intake manifold of a hy-
drocarbon motor Letween the carbureter and
the engine, the point of smallest crnss-see- 9
tional area of the conduit being farthest
from the carbureter, a helical deflector lo-
cated in the conduit, and projections on said
deflector adapted to be, contacted by par-
ticles of li_q[uid which may be carried in sus- 1
pension. gubstantially as described,

Signed at Flint, Michigan, this 6th day
of December, 1916. T
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Witnesses: :

W. Garrick RisEbokrrH,
Joserrn Rawrey, :
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