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To all whom it may concern:

Be it known that T, Wintrtan WALLACE
Grany, a citizen of the United States, re-
siding at Brooklyn. in the county of Kings
and State of New York, have invented cer-
tain new and useful Improvements in Fuel-
Mixture Heating and Vaporizing Devices,
of which the following is a specification.

This invention relates to an improved fue
mixture heating and vaporizing device fo:
internal combustion engines and has as one
of its principal objects to provide a device
which may be readily employed in connec-
tion with an engine of substantially any con-

3
1

ventional design and which will effectively
operate to heat fuel mixture flowing there-
through from the carbureter of the engine
to the engine cylinders.

A further object of the invention is to pro-

1

vide a device wherein a decarbonizing fuid
may be introduced into the fuel mixture flow-
ing through the device.

Another important object of the invention
is to provide a device wherein fuel mizture
flowing therethrough will be divided into
thin sheets and, so divided, subjected to the
influence of heated metallic surfaces whereby
substantially all of the fuel mixture will be
thoroughly heated.

A still further object of the invention in
this connection is to provide a device em-
ploving heated baffles wherein the fuel mix-
ture will be caused to flow through said
baffles. and wherein the baffles will be sc
formed that the fuel mixture flowing ther
through will be divided into relatively

sheets. ag indicated in the object foregoing.

And the invention has as a still further
object to provide a device wherein the bafiles
will cooperate to define fortuous passages
therethrough so that the fuel mixfure flow-
ing through said passages will be agitated
and the atoms thereof thoroughly comingled
and wherein certain of the baflles may be
reversed so that helical passages will be de-
fined through the baffles.

Other and incidental objects will appear
hereinafter.

In the drawings:

Figure 1 is a side elevation showing my
improved device in connection with an in-
ternal combustion engine of conventional
design,

Figure 2 is a vertical sectional view taken
medially through the device, the heater cas-
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bafiles employed being shown in

ation,
Figure 3 is a vertical sectional view par-
ticnlarly showing the mounting of the re-
sistance element emploved,
Figurs 4 is a perspective view showing one
the baflles in detail,
fragmentary transverse sec-
tional view taken through one of the end
caps of the heater casing, and
Tigure § is an elevation showing the
hafiles assembled in o manner slightly dif-
ferent from that shown in Figures 2 and 8.
Referrine now meore particularly to the
drawings I have, in order to clearly bring
ont the construction. mounting and opera-
tion of my improved device, shown the in-
vention in connection with an internal com-
engine 10 of conventional design.

of the
w

Hignure 5 is a

a3

b

hustion
The intake manifold of the engine is indi-
eated at 11, this manifold being provided
with a depending nipple 12. The engine
exhaunst manifold is indicated at 13 while the
cavburetor of the engine is indieated at 14,
this cavhureter being formed with a vertical

eutlet 15. In carrving the invention into
effact. T employ a cvlindrical shell or con-

ductor 16 wwhich is surrounded by a jacket
17 and formed on the jacket, preferably at
oppesite sides thereotf, are nipples 18 and 19
respectivelr. while between the jacket and
shell at suitable points ave webs 20, 21 and
29, osing the shell at its ends are heads
23 having nipples 24 lying axially of the
shell and formed on said heads are flanges
25 snugly fitting within the shell. Prefer-
ablv, gaskets 26 are arranged between the
heads and the ends of the shell to form
closed joints therchetween. As shown in
Figures 2 and 3, the heads overhang the
jacket 17 and fitting through the overhang-
ing portions of said heads are tie rods 27
clamping the heads In position. Preferably.
the tie rods extend loosely through one of
the heads and ave threaded through the
other, nuts being applied to said rods for
Tocking the rods against displacement. As
will now be ohserved upon reference to IMig-
ure 1. the nipple upon the uppermost of the
heads is conneeted with the nipple 12 of the
intake manifold while the outlet 15 of the:
carbureter is connected with the nipple upon
the lowermost of said heads. The device is
thus operatively interposed between the car-
bureter and manifold.
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Mounted within the shell 16 axially there-
of is a cylindrical casing 28 and mounted
axially in said casing is a cylindrical insu-
lator 29. This insulator may be of porce-
lain or other approved material and is pro-
vided with reduced end portions Snugly
fitting the end portions of the insulator are
metallic collars 30 tapped to receive thread-
ed ends of binding posts and wrapped about
the insulator between said collars is a re-
sistance element 31, the ends of which are,
ag particularly shown in Figure 3, p‘tcsef]
through the collars and electrically connect-
ed therewith. Surrounding the collars and
centering said collars as well as the insu-
lator with respect to the casing, are insulat-
ing caps 82 of suitable dielectric material
ﬁlhno ‘the casing at its ends Removably
fitted upon the casing is a plurality of an-
nular metallic baffles Whlch for conven-
ience, have been indicated at’ 33, 34, 35, 36
and 87 respectively. The baflles 33 ‘and 37
are substantially identical while the baflles
34, 85 and 86 are substantially 1dentlca1
The bafles 33 and 87 are arranged at the
end portions of the casing and are formed
with elongated tubular hbs 88 snugly sur-
rounding tle casing. The baflles 34, 85 and
36, which are confined between the baffles 33
~1nd 37, are formed with hubs 39 terminat-
ing flush with the side faces of said baffles
and mating Wlth each other as well as Wlth
the hubs 38. xtending through all of said
baffles are tie boltc 40 prowded at corre-
sponding ends thereof with heads 41 while
upon the opposite end portions of said bolts
are threaded nuts 42 which may be adjust-
ed for clamping the baffles in assembled re-
lation. As shown in detail in Figure 4, the
baflles are formed with oblique slots 43 and
between said slots with oblique notches 44.
Preferably, the slots and mnotches open
through the peripheries of the bailles and,
as shown in detail in Figure 2, the slots and
notches of the baffles register to define zig
zag or tortnous passages LhrOUOh the assem-
bled baffles. Preferably, the Dafles are of
a diameter to snugly fit within the shell so
that said baffles will cooperate with the wall
of the shell for centering and sustaining the
caging 28 with respect thereto. ‘TFitting over
the proiecting end portion of the hub of the
baffle 83 is a metallic cap 45 closing the cas-
ing at its upper end and fitting over the pro-
]ectln portion of the hub of the baffle 87
is a cap 46 closing the casing at its lower
end. As will be observed, these caps are
provided at their inner ends with notches
47 which receive the heads 41 and nuts 42
of the tie bolts for locking said bolts as well
as the nuts against rotation. As hest shown

.in Figure 3, the cap 46 is formed with a

thickened end wall 48 in which is formed,
as shown in detail in Figure 5, a passage 49"
from which lead, in opposite directions, lat-
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erally directed branch passages 50 opening
into the shell. Ireely ﬁttmn through the
web 21 of the shell is a pipe 51 Whlch, at its
inner end, is threaded into the passage 49.
This type is designed to have communica-
tion with an a pp1 opriate vessel containing a
suitable decarbonizing fluid and interposed
in said pipe is a valve 52 from which leads
a control rod 53 manually operable for open-
ing and closing the valve.

Threaded 1Lhzou< ‘b the web 20 of the shell
to plmecf at, 1”” inner end through the cap
45, the hub of the bafile 33, and ’thounh the
casing 28, is a tubular post 54 and threaded
tnolmh the web 21 of said shell to project
ot its inner end through the cap 46, the hub
of the bafile 57 and into the caging, is a simi-
lar post 85, If preferred, the posts may be
freely fitted through the webs 20 and 21 and
threaded through the wall of the casing,
as will be perceived, these posts will
serve to sustain the casing within the shell,
the posts being provided at their outer ends
5 56 abutting the jacket 17. Tx-
tmdmn freely through the posts 54 and 55

bn*chnc posts 57, the inner end portions

oi which have threaded engagement with
the collars 30 and project into snitable sock-
ots in the end portions of the insulator 29.
Surrounding the binding posts within the
posts 54 and 55 are 1nsuhbmrr sleeves 58
while wpon the outer end p01t10ns of the
binding posts are insulating washers 59.
Orverlying said washers are metallic wash-
ers 60 and confronting these washers are
nuts 61 threaded upon the posts. As shown
in Figure 1, circuit wires are connected by
means of the nuts 61, with the binding posts
57, current bcmn suppued from the b&tte1y
or other suitable source of electrical encrgy
and preferably, a rheostat is, as also suggest-
ed 1n Figure 1, included in the cirenit.
Treely ftting thloug‘h the web 22 of the
shell and threaded at its inner end through
vent pipe 62

Rale
dilii,

the waH of the casing 28, is »
adapted to accommodate expansion of air
vithin the casing. If found feasible, this
1)11\@ may, however, be eliminated. Extend-
ing from the exhatst manifold 13 of the en-
gine and connected to the nipple 18 of the
jngat 17 is 2 pipe 63. If desired, a suit-
able discharge pipe may be connected to the
nlppk 19.

As will now be veadily understood in view
of the preceding description, when the en-
eine is started, fuel mixture will be drawn
from the carbureter 14 through the shell 16
and manifold 11 into the engine cylinders.
Consequently, by closing the civeuit through
the resistance element 31 the casing 28, as
well as the baflles %uuoundmg said C‘mng,
will be heated so that the fuel mixture, as it
Ficms, Jmmnh the shell will be heated by said
haffles.  As will, of course, be clear, the fuel
mi:»;ture will, of nece ssity, travel thr ough the
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tortuous passages formed by the slots 43 and
notches 44 of the baffles. The fuel mix tmu
will accordingly be agitated and the atoms
thereof thor ouo}*ly commo‘]ﬂd incident to the
flowv of the mixture thmugh the haftes.
Further, in this connection, it is to be noted
that the bafiles will serve to divide the mix-
tare up into a multiplicity of re}atively
thin sheets. In thus dividing the fuel mix-
ture up into sheets, the heat of the bafies
will permeate each sheet so m t all of the
mixture will be thoroughly heated. Such
uniform and thorough heating of the mix-
ture will, of course, serve to vaparize any
particles of liquid fuel in the mixture as well
as increase the combustibility thereof. A
portion of the exhaust gases from the engine
will, of course, flow chroudn the le‘e 53
within the '}‘ICLGL 17 around the sheli. Con-
sequently, after the engine hag been st

started,
the flow of current through the resists nee
element miay be cut off, the shell as well as
the baffles then being h eated by the heat from
sai id exhaust gases. In the present instance
I have shown the kaet as connected w ﬂh
the e\h 15t monifold of the engine. IHow-
ever, if preferred, water from the engine ra
diator or other source may be cu‘gulm,e@
through the jacket for heating the shell.
Mhen desired, the valve 52 may be opened
for 1'1troducmo' a decarbonizing fhud \mt h-
in the shell. U')on entering the shell, the
fAuid will be tflke*l up and carvied throt ngh
the shell by the fuel mixture flowing the re-
through so as to be ultlmfuely introducec
into the engine cylinders. Acecord mdyj
collection of carbon within the cﬂm lers may
be easily maintained at a miniroun

As previously noted, the bnfﬂe are re-
movably fitted upon the caging 28 and while
I prefer to arrange the baflles upon said
casing so that the baffles will define tortuous
passages therethrough, as pre vwovsb}
seribed, still attention is now divected to the
Fact that the baffles 34 and 36 may, as shown
in Figure 6, be reversed side for side when
the several baffles will coo perate to form heli-
cal passages therethrough. By arrangiag
the bafiles to form zig zag passages, the fuel
mixture will be caused to change :tg duec-
tion of flow abruptly and pound against the
side walls of said passages to be accordingly
mixed and agitated. On the other hand,
svhen the baflles are arranged to define heli-
cal passages, a swnﬂmo motion will be inm-
parted to the fuel lnm'ture in its flow through
the ghell for homogenizing the mixture. i
accordingly provide a ‘ruohlv effective con-
struction for the purpese set Forth and while
T have s‘lown and described the preferred
embodiment, of the invention still, as will bb
perceived, various minor changes or modi-
fcations may be made therein. I, therefore,
reserve the right to all such changes as ma y
fall within the spirit of the appended claims.

de-

8

Having thus described the invention, what
Is claimed ns new Is:

1. A fuel mixture hesting and vaporizing
device comprising an indiv 1(111&1 nefatmw umL
adapted to be interposed in an engine fuel

inture Qv*oph' line te form a continuation
1hcre0f anq mmudvm a casing, means infe-
riorly of the casing for h"athm said casing,

means f*tﬂ?"oz‘ly of the casing whereby nhf‘
casing may be heated. and 2 shell surrouad-
ing the casing for conducting a fuel mixture
over and around the casing in contact there-
with.

‘J‘.'f
1<t

jaas

2. 4 tnel mixture beating and vaporizing
deviee including a casing, means interiorly

of the casing tur llu.tmg satd casing. a shell
surrounding the casing for conducting o
fuel mixture over and around the casing in
contact therewith. and a heating jacket suw-
rounding said sh

¢

W
eil,
3. In a device of the character described,

the combination )E a shell, a casing disposed
within the shell, a vesistance element house:!
within the et lng md means venting the

casing.

4, In 2 device of the character described,
the combination of a shell, a casing disposad
svithin the shell, a re sistance element housed
wwithin the casmg. and a pipe leading from
the casing through the shell ventmo the
asing.

5 A fuel mixture heating and vaporizing

Adee including a casing, a vesistance ele-
nt thorein, and abutting baffles carried by
e casing mating to define continuous Das-
oe ﬂ 01‘0(,1110ugh.
6. A fuel mixture heating and vaporizing
device including a casing, a resistance ele-
ment therein, and abutting baflles carried by
the casing mating to define continuous pas-
sages therethy ouﬂh certain of said baffles be-
ing reversible side “for side for var ving the
contotr of said passages.

7. A fuel mixture ‘1e‘w1nr“ and Vaporixim'
device including a casing, a registance ele-
ment therein, 2 and bafiles projecting from the
casing mating to define zlg zag passages
J\rouOl* ’t}wU bafiles.

8. A fuel mixture heating and vaporizing
device mcluding & casing, & rvesistance ele-
ment therein, and baflles projecting from the
easing mating to define zig zZag passages
”1’011011 the laﬁlm, certain of the hafiles
being reversible side for side whereby to de-
fine helical passages through the baflles.

9. A fuel mixture heating and vaporizing
device including 2 casing, a resistance de-
ment therein, bafiles snrrounding the casing,

and means cla'nplnfr the baffles in assermnbled
relation.

10. A fuel mixture heating and vaporizing
device including a casing, a resistance ele-
ment therenx baflles sur roundmw the casing
means clamping the baflles in assembled rela.
tiom,

.
e

-

-?

‘.’) f'i-‘l-

s8a

and means locking the first means
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11. A fuel mixture heating and vaporizing
device including a casing, baflles surround-
ing the casing, and bolts extending through
the baffles clamping the baffles in assembled
relation.

12. A fuel mixture heating and vaporizing
device including a casing, baffles surround-
ing the casing, bolts extending through the
bafles clamping the baflles in assembled rela-
tion, and caps closing the casing and pro-
vided with notches receiving the heads and
nuts of said bolts whereby to lock the bolts
and nuts against rotation.

13. A fuel mixture heating and vaporizing
device including a casing, a resistance ele-
ment therein, a shell surrounding the casing,
and means for introducing a decarbonizing
finid into the shell.

14. A fuel mixture heating and vaporizing
device including a casing, a resistance ele-
ment therein, caps closing the casing at its
ends, a shell surrounding the casing, one of
the caps being provided with passages open-
ing into the shell. and a pipe extending
through the shell in communication with
said passages whereby a decarbonizing fluid
may be introduced into the shell.

1,463,138

15. A fuel mixture heating and vaporizing
device including a casing. an insulator there-
in, collars carried by said insulator, a resis-
tance elernent carried by the insulator and
connected to said collars, insulating caps sur-
rounding the collars and supporting the in-
sulator with respect to the casing, and bind-
ing posts extending into the casing and elec-
trically connected to said collars.

16. A fuel mixture heating and vaporizing
device including a shell, a heating jacket
surrounding the shell and provided with
ports whereby a liquid heating medium may
he circulated through the jacket, heads clos-
ing the shell at its ends, a resistance element
mounted within the shell, and slotted baffles
interposed between the resistance element
and the shell, the slots forming continuous
passages through the baffle.

17. Tn a device of the character described,
the combination with a resistance element,
and a surrounding casing enclosing said ele-
ment, of a shell surrounding the casing, and
a heating jacket surrounding said shell.

In testimony whereof I aflix my signature.

WILLIAM WALLACE GRANT. [r.s.}
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