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To all w?mm (3 my caﬂcm
‘Be 1t known that I, Vmcir C. ANDERSUN

a citizen of the United States, and remdmg

at Seattle, 1n' the county of ng and State

of Washington,. have ‘invented certdin new
and useful Improvements in -Vaporizers, of
whlch the following 1s a specification.

'T'his 1nvention is directed to a fuel vap-or.—-

izer for internal combustion engines, where-

in there 18 provlded a fuel flow control

heated and

“which 1s 'interiorly

means

passed whlch the fuel is directed in a thin

encircling film, tothereby-insure a complete,
vaporization of the fuel. i .

The vaporizer as a Whole 1S dlstmgulshed

in this class of devices in that the usual float,
float chamber, and needle valve for:control-

ling the' &dﬂ]lSSlOIl of fuel to the float cham-

ber are entirely dispensed with, and the flow

of fuel through the vaporizer induced en-

tirely by the suction of the engine, and con-
trolled entirely:'by a manually adjustable
needle valve, which is interiorly heated, and
which is so arra,nged as to compel a flow of
the fuel in a thin film about and lengthwise
of said needle ‘valve, in any and all positions

of the needle valve. -
The vaporizer of this mventmn includes

a body formed with'a -fuel ‘passage and a

cup of relatively small interior dimensions,

which 18 ‘freely open to the main fuel sup-
ply, the cup adjustably’ supporting the

needle valve ‘which cooperates. ‘wwith the

passage in the body to regulate the flow of

fuel passm 'said valve. The needle valve is

interiorly hesdted so that the fuel 1s vapor-
1ized during its travel through the needle
valve.

The vaporlzer also includes' a mixing
chamber ‘arranged beyond the body and
having adjustably Secured thereto an’ an-
nular angularly related chamber, with its
respective ends controlled by-an inwardly
opening air admission valve and an out-
wardly ening explosion relief valve.
This cham r has a series of communica-
tions with the mixing chamber, and the an-
nuilar chamber as a whole 1s mounted for
relative rotation with relation to the mix-
ing chamber to thereby adjust the size of
said communications, to regulate the air
supply.

In the drawings:

Fig. 1 is a view in front elevation of the
improved vaporizer.

Flﬂ' 2 1S VBI‘tlLdl sectlon partly in ele-
vation of the same. SRR

Fig. 3 is a transverse section on lme 3«—3
of Thg. 2.

Fig. 4 is a longitudinal section 01’ the
needle valve,; 1llustrating. partlcularly the
heatmg means therefor. .~ . .

The improved ' fuel vaporizer: compuses
a-body 1, preferably but not necessarily of
solid form in: which opening through the
lower end is formed a central circiilar:bore
2:0of conical form at -the upper end as-at 3,
to' provide a valve seat, this lower passage
communicating thmugh a restricted  chan-
nel 4 -with an upper circular bore 5 opening
through the upper end of the body and
formed at its lower end, adjacent and in
communication with the restricted channel
4, with a conical valve seat 6. . -

“The lower end of the body 1 is dmmetn-
cally reduced ‘- to pmvlde an exteriorly
threaded extension 7, on which is remov-
ably secured:a cup member 8. The member
8, which may be secured to-the body with
an mterposed sealing grasket 9 to prevent
leakage, has a diameter substantially equal
to the maximum diameter of the body, and
the bottom of the cup member is arranged
below thebottom of the body to -thereby
provide a fuei. chamber 10, which 'however
merely serves the function of a- fuel well,
being of ' comparatively small dimensions.
The fuel supply pipe 11, with or without

a check valve as desired, which leads direct-
1}7 from the storage SUpply as the main fuel
tank or vacuum tank, which ever system!:is
used, is directly and removably connected
to the cup member 8, to thereby establish
open communication between the maln fuel
supply and the well 10.

Immediately above the line of the restrict-
ed channel 4, the body is slightly ‘reduced
dhlmeumally and threaded to receive what
may be termed the mixing chamber. This
mixing chamber is in the form of a sleeve
member 12 removably secured upon the
body and having an exterior diameter cor-
responding to that of the body. This sleeve
12 in addition to forming the mixing cham-
ber is extended beyond the mixing chamber
area and appropriately curved, being ter-
minally provided with the usual flange 13
whereby the vaporizer as a whole may be
secured to the engine or to the intake mani-
fold, as the case may be. The usual butter-
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fly valve 14 s mountgd in:this sleeve exten-
sion +beyond the mixing ‘chamber, for -the
usual purpose. _

_The npper end of the body 1.is materially
ré*dué‘éﬁ{iﬁ“diam’e'te'r' praviding an exteriorly
threaded wall 15 surrounding the -central
bore 5, sald body being of conical forma-
tion from said wall 15 to the inner surface
of the mixing.chamber, as at 16. A diffuser
17, preferably in the form of a nut, 1s
threaded upan the .xwall -15, :the unterior
opening 18 of which support is bridged by a
diffusing element as -an -appropriate .metal
screen 19. A valve 20 i1s arranged to co-
operate with :the seat ‘6,.this valve opening
in:the iupper. digection-under the suction of
the engine against the tension of a:compara-
tively :light -spring. 21. ‘T'he: imgprtant de-
tail of the present inven{ion.resides in what
will be. hereinafter termed a :needle valve
indiéated 'generally - as: 22, -which ¢omprises
2 metallic::body - having: an::mapper conical
valve end 23, adapted :to cooperate with the
valve seat 8, and a cylindrical :body 24 hawv-
ing a.diameter slightlylessrthan that of the
bore 2/iin the body. The meedle valve is
threaded at 25 through.the bottom wall of
the :cup member and i5 provided :beyond
the cup member .with -the usual-limiting nut
26.and:lock nut 27, svheréby:the needle valve

when - adjusted is ~rigidlr;held:.--to said ad-.

justment. The needle valveisof hollow con-
struetion to'receive an insulating section :28
through which-extends-a metallic conduc-
tor 29. ‘The ioner end :of .this.conductor
29 -is connected to ane terininal-of a wire
30.adapted-to:be coiled about:the.insulating
section 28 .and connected. at'its opposite ter-
minal at 31 to the exteérior«metallic shell of
the -needle valve. The conductor 29 1s con-
nected: -through an external lead 32 and a
switch 83, which may be located convenient
to the driver, wtih the usual storage bat-
tery. 34, so that upon .closing the switch,
the needel valve will become heated.

It is of course apparent that in the ad-
justment of the needle valve to or from its
seat- 3, the passage of vapor through the
restricted channel 4 may be controlled at
will, but it is to be particularly noted that
the restricted annular area formed through-
out the length iof that portion of the needle
valve within the bore 2, reinalns constant
in 'all adjustments of the.needle valve, so
that under the suction of ‘the engine, therc
is a thin film of liquid fuel brought into
contact with the heated: needle valve to in-
sure the necessary vaporizafion. ]

Combined with and formipg an éssential

6o part of the vaporizer -described, 4s an air

inlet and control means. This means is
here shown as a cylindrical partly annular
casing 35, arranged as a body to partly cn-
circle the mixine chamber avith the imner

g5 wall of such casing bearing for limited ro-

1,459,667

tative .movement on the exterior wall of
the mixing chamber. The c¢nds of the cas:
ing 35, which are approximately in the same
plane transverse the vaporizer. are pro-
vided with air inlet meéans and back fire
extt means. Ifor example, one such end is
formed with an air inlet opening 36 con-
trolled by a disc valve 37 slidably mounted

upon.a.rod 38 and normally held closed by a

spring 40. The disc valve 37 opens inwardly
being guided by a web 41, the rod 38 being
adjustable exteriorly of the casing by means
of -a nut 42 cooperating- with a sleeve 43
suppotted on the casing and through shich
the rod 38 passes. The normal spring pres-
sure .on :the .dise valve 37 may be thus ad-
justed for obvious purposes.  The opposite
end ,of the casing us provided with an.out-
wardly opening wvalve 44 -held in normally
closed position by a spring 45 bearing le-
tween .a-transverse web 46 and a.nut 47:.on
the xalve stem 48. This valve yields under
any internal pressure :1n :the casing, as for
example, a back fire, to permit the-escape
of such without damage. . L

. The 1nner -wall of the casing 35, and :the
wall of the mixine . chamber, are formed at
appropriate poruts.with.openings 49, which
when i register, provide a means of com-
munication between the.air casing and mix-
ing .chainber.  The air.admitted through
these openings -1s partly divected throngh
&in;kopmlin_g 30 formed in the wall of the
body.leading ito the bove [ below the dif-
fuser, -the: admitted aw being further di-
rected .in pavt avound the diffuser . support
and mixing with the vapor above said «(if-
fuser. The alris thus permitted to mix with
the wapor at two distinet points, tending to
a. more-effective .intermixing. -

As previouslv stated, the air casing 1s
mounted for limited rotative adjustment .on
the mixing ghamber, so that theveby  the
relative size of the inter-communication be-
tween the air casing and mixing chamber
can be controlled by recwulating the degrec
of registration between the respective sefs
of openings 49. | o

The mixing chamber is also provided witlh
an additional automatic control inlet for air,
including a tubular member 61 having an
entrant opening 52 governed by an in-
wardly acting spring pressed -ball valve 53.
The member.51 1s removably connected upon
a threatled extension 54 extending from the
mixing chamber between the ends of the air
casing. the wall of the mixing chamber hav-
ing an opening 53 through which an 1s
admitted from the tubular wember 51.

The vaporizer as a whole dispenses en-
tirely with the nsual float chamber, float.
and the inlet needle valve control for;such
chamber. These parts are the source of an-
noyance and irrecgular operation as the float
1s subjected to vibrations incident to the jar-

70

=1
|

80

85

90

0.5

LEVIE

J O

118

1;1:1

130



10

15

20

25

AN

40

e |
R
e

g

85

1,450,867

ring of the vehicle in travel, and hence the
supplv in the flodat chamber is sufficiently ir-
regular to interfere with the proper supply
to the cylinders. The vaporizer herein de-

scribed contemplites no control to the sup-

plv between the main tank and throttle-

valve except through the needle valve and
cut off 20, or in other words, the engine sup-
ply 1s drawn directly from the main supply
through the suction of the engine. The lig-
nid fuel in its passage passed the cyhindri-

al portion of the needle valve is forced into
a thin encircling film, and as the metallic
needle valve 1s heated, the fuel is readily,
quickly, and uniformly wvaporized. Thus
the suction of the engine draws the liquid
fuel up into this thin film area to the point
where the heat of the needle valve vaporizes
such fuel. The cut off 20 merely serves as a
check when the engine i1s not operating.
The air supply 1s antomatic, though capable
of regulation. The various parts of the de-
vice are readily and conveniently separable
for repair or replacement.

Claims:

1. A vaporizer for internal combustion en-
gines, Including a fuel well, a needle valve
for controllmﬂ' the flow of fuel therefrom,
4 MIXing ¢ hamber arranged above the needle

valve, means for heating said needle valve,
a cut off arranged above the needle VﬂlVB
an annular air casimg surrounding the mix-
ing chamber and ha‘mw adjustable com-
munication therewith, an inwardly opening
valve carried by said ehamber and an out-
wardly opening valve carried by said cham-
ber.

2. A vaporizer for internal combustion en-
ges, 1ncluding a body, a heated needle
valve operatmo' therein, a cup member re-
movably c;ecured to the lower end of the
body, a mixing chamber removably secured
to the upper end of the body, sald cup mem-
ber, body, and mixing chamber, being of
uniform exterior dmmeter and a (-Vlmdrl-

ol partly annular air casing mtﬂmblv
mounted on and surrounding the mixing'
chamber, said air casing bemfr adapted for
communication with the mixing chamber.

3. A vaporizer for internal combustion en-
cgines, including a body, a heated needle

valve oper ﬂtiD"‘ therein, a cup member re-
movahly secured to the lower end of the
hotly, a mixing chamber removably secured
‘o the upper end of the body, said cup mem-
her. body, and mixing chamber, being of
nniform exterior diameter, a cylindrical
partly annular air casing rot&tablv mounted
on and surrounding the mixing chamber,

said alr casing bemg arranfred for com-
munication with said chamber and an inde-
pendent air inlet leading to the mixing
vh.lmhel
A vaporizer for internal combustion en-
gines, mcluding a body formed with a re-

stricted fuel passage, a valve seat below the

passaoe, a valve seat above the passage, and

a longitudinal bore extending from the
lower valve seat, a well removably secured
on the lower end of the body
adjustably mounted 1n the W‘Lll of the well,
means for heating the needle valve, said nee-
dle valve extendmrr through the longitudi-
nal bore and coopemtmg with the lower
valve seat, an upwardly opening valve co-
operating with the upper valve seat, and a
diffuser removably connected to the body
and arranged beyond the upper open end
thereof.

5. A vaporizer for internal combustion
engines, including a body formed interiorly
with a restricted fuel passage, a valve seat
below the passage. a valve seat above the
passage, and longitudinal hores opening
throuch the respe@twe ends of the body be-
vond the valve seats, a well removably se-
cured on the lower end of the body, a mixing
chaniber remoyably secured on the upper
end of the body, valves cooperating with the
respective valve seats, means for heating one
of said valves, a diffuser removably qecured
upon the uppor end of the body, an air n-
let casing surrounding and having com-
mummtmn with the mixing chamher, the

all of the hore above the upper valve seat
in the body being formed with an air mlet
oOpening dlqnmed below the diffuser, and
means for delivering fuel to the well.

6. A vaporizer for internal combustion
engines, comprising a body formed with a
fuel channel, a heated element defining
with the hmlv a restricted fuel space leading
to the channel, said heated element being
operative to rewulate the flow of fuel from
said restricted fuel space to the channel, and
normally closed means adapted to c}pen un-
der engine suction to control the flow from
said channel.

7. A vaporizer for internal combustion
engines, comprising a body formed with a
fuel ('hfmn?l a manually adjustable needle
valve mntm]hnﬂ' the flow to said channel,
means for heatmﬂ' sald valve to vaporize the
fuel passing thereby, and normally closed
means adapted to open under engine suction
to control the flow from said channel.

8. A wvaporizer for internal combustion
engines, comprising a body formed with a
fuel channel, valves at opposite ends of said
channel, one of said valves being manually
adjustable and the other of said values be-
ing opencd by engine suction, and means for
hmtma one of said valves to vaporize the
fuel passing thereby.

9. A vaporizer for internal combustion
engines, comprising a body formed with a
longitudinal hore. and a restricted channel
at one end of said hore, a needle valve ad-
justable in the bore and Pontmllmﬂr the flow
to said channel, said bore deﬁmng a NArrow

, a neédle valve
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fuel passage surrounding the needle valve
and remalning constantly uniform 1n all
positions of the needle valve, and a cut-off
responsive to engine suction to control the
flow frem said restricted channel.

10. A vaporizer for internal combustion

engines, comprising a body formed with a

longitudinal bore, and a restricted channel
leading from the bore, said body above said
restricted channel being formed with an
upper circular bore of greater diameter than
the channel, a needle valve operating in the

longitudinal bore and manually adjustable
to control one end of the channel, means for
heating said necedle valve to vaporize the 15
el passing thereby, a cut-off cooperating
with the opposite end of the channel and
adapted to be opened under engine suction,
and alr admission means mounted on the
body and communicating with the upper cir- 20
cular bore above the cut-off. _
In testimony whereof I aflix my signature.

VIRGIL C. ANDERSON.
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