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To all whom it maz 1 CONCErTL:
Bs it known that we, LAWRENCE G GEB-

residing in Buffalo in the

~of which the following is a speelﬁeatlo

[0

5

Ourinvention aims to provide animpr oved

vaporizer for generating gas from gasolene

and similar liquid hy drocalbous and it pro-

vides especially an extremely com pact mech-

~anism whereby the preliminary generation
of a considerable volume of gas for use in

connection with automobile- boﬂels and the

like may be effected in the quickest possible

20

~ being in place
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‘time, and which can be taken apart and
cleaned without difficulty. 3
- Ourinvention provides also a vaporizer em-,
bodying various other features of ad vantage,

as will be hereinafter set forth. -
- In theaccompanying drawings, showingan
‘apparatus embodying our 1nvent10n Figura

1 is a plan of the apparatus with Lhe lmod of

‘the vaporizing-chamber reimoved. Flﬁ"s 2
‘and 3 are vertical sections on the lines 2
-3 3 of Figs. 1 and 4, lespeetwe]y the hood;
Fw 4 is an under.side plan

view of the castmfr forming the admission

rizing - ehamber

to a well- known type of automobile-boiler;

and Fig. 6 1s a section, on the same plane as |
Figs. 7 to

that of Fig. 3, of a m0d1ﬁeat1on
11 are VleWS snm]ar to Figs. 4, 2, 3, a,nd
spectively, of a modlﬁeatmn |

The complete apparatus includes a br a,m,h

, I'e-

which admits theliquid to a chamber, a cham- -
ber into which the liquid passes and is vapo-
rized, a burner which receives a portion of the .
vapor from such chamber and maintains the
chamber heated so as to continue the genera-
tion of vapor, and a branch which receives .
the remainder of the vapor from the cham-:
ber, and which is adapted tobe connected to
such as the burner under the

2 main burner,
boiler of an automobﬂe

Referring to the drawings, A indicates as a
whole the casting which forms a portion E of
the vaporizing-chamber, an admission branch

2and

a B, and branches C and D, ada,pled to be con-

| nected , respectively, to the vaporizing-burner
- HARD and JAMES M. ROWLEY, citizens of the .

United States,
ceounty of Eme and State of New Ymk have
invented certain new and usefual Implove-.
“mentsin Hydrocarbon V&pOI‘IZGlSOI‘BUHlGl:,

and to the main burner. The portion E of

the casting has on its under side a project- 55
ing annular flange E', which, in connection

with a co»e:mw_pl_a,te or dlaphmt}*m I, forms
the vaporizing-chamber. The dlaphmﬂ'm F

1s made of thin metal—such, for example, as
sheeb copper—and is held against the flange’ 60

i by any suitable means, such as a Ting G
screwing onsaid flange a,nd L.-shaped in ¢ross-
section ‘no engage the diaphragm F. The
branch B conta,ms a passage b, through which

‘theliquid isadmitted to the Vapounncr cham- 65
ber, the liquid-tank being connected in any

su1table way, as by a pipe o at b, and the

flow of liquid being controlled by the needle-

valveb?,which isscrew- threaded in the br anch

B and works in & stuffing-box b3 of any de- 70

sired type.. | |

"The blamh D is eonueeted with the Vapo- |
r 1zmtr-eb.;1mbel by a passage d d', the gas gen-
erated inthe vaporizing-chamber belnwpassed

through the passage d and through a retard- 75
| ing means to the pipe o', which connects with -

the main burner under the boiler. The pre-

ferred retarding means consists of a check-

valve whose resistance to the outward flow

| of the gas forces the gas when the pressureis 8o
and discharge branches and | part of the vapo-
Fig. 5 is a diagrammatic
view showmﬂ' the applicationofourinvention

not very great to find its exit by way of the
vaporizing-burner, as hereinafter explained.
As shown in Fig. 3 this check-valve consists
of a ball H, opembinﬂ' in a chamber A/, the

lower end of which is connected with the pas- 8s

sage d, coming from the Va,porlzlnfr-ehamber
and t,he upper portion of which is connected

| with a passage d?, connecting with the main

burner-pipeo’. ‘The ehamber h'is preferably

formed by boring from the outside of the 90-

branch D and clnsmn theouter end of the bore
by a screw-plug A%

The branch C is conneeted with the v&po-
11?1n0*—chambet and with the main-burner
br anch D.
ing with the passage d' and with a pipe C',
which in turn connects with the pipe K, which
directly supplies the vaporizin O'-burner I, Fig.
2. ThepipeK carriesa needle-valve k, worlk-
ing through a stuffing-box k.

pipe K is “attached the vaporizing-burner 1.,
having a series of perforationsl for admis-

It contains a passage ¢, connect- 95 -

At the end of 10¢
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sion of air, a diaphragm /', and perforations | ging of the parts.

[* for the escape of the combustible mixture
of air and gas. |
The relative positions of the branches and

passagesasexplained above make a most con-

venient and compact structure; butit will be
understood that the relative positions of the
parts may be considerably varied without al-
tering the mode of operationof ourinvention.

The operation of the device as far as de-
seribed is as follows: The tank of gasolene
or similar oil being connected at 0’ under a
pressure due either to its elevation or to the
use of compressed air or any other conven-
ient means, the valve 6° is opened to admit a
very slight quantity of gasolene to the evapo-
rating-chamber, the oil entering through the
passage b and dropping onto the diaphragm
F. Atorch being held under thisdiaphragm,
the heat from 1t acts through the thin metal
almost immediately to generate gas from the
gasolene. The gas passes upward into the
passage d' and the passagesd and ¢. The re-

.tarding device in the passage d prevents the
escape of the gas in that direction, and 1t 1s

consequently forced to escape from the pas-
sage ¢ through the pipes C' and I to the
burner 1., where it mixes with air and 18 1g-
It will be understood
that the valve £ is also opened at this time.

There is no further use for the torch. The

process up to this time is muech more rapid
with our apparatus than with any other. of

which we have knowledge. 'The vaporizer-
burner L having started to burn and continu-
ing to generate gas, the valve b® is opened so
as to Inerease the supply of gasolene which

‘falls upon the diaphragm F. . The pressure
Increases as the quantity of gasincreases until

it becomes so great as to raise the ball H and
permit to escape through the pipe o’ whatever
excess of gas there 1s over that necessary to
supply the vaporizer-burner L. The amount
of gas required by the burner L is controlled
by thevalvek. Werethe vaporizing-chamber
entirely open, so that the vapor from a drop

of gasolene admitted through the passage I3

might be immediately discharged through
the passage d', it is evident that but a small
quantity of gasolene could be maintained in
the vaporizing-chamber, and all the heat of
the vaporizing-burner would be concentrated
on this small quantity of gasolene,in conse-
quence of which instead of merely volatilizing
the gasolene a portion of it would be so highly
heated as to be changed to a fixed gas, some
of the carbon being deposited in the orifices
of the burners and in the passages of the
vaporizer, which in the course of time would
clog these parts. We prefer, therefore, to
make our volatilizing-chamber as a long pas-
sage, substantially theentire length of which
18 exposed to the action of the vaporizing-
burner. (See Figs. 4 and 6.) We thus dis-
tribute the heating action of the burner over
a large quantity of gasolene and prevent over-
heating of the same and the resultant clog-

|

|
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This conversion of the
chamber into a long passage 1s most conven-
iently effected by constructing the under face
of the portion E of the main casting with a
circuitous groove ¢, to the entrance end ¢’ of
which the passage 0 is connected, and whose
exit end e® discharges into the passage d’
leading to the burner. It will be understood

that any relative arrangement of the parts

which will secure the existence of an extend-

70

75

ed passage between the point of entrance to .

the vaporizing-chamber and the point of exit
therefrom would secure the advantageous
mode of operation referred to. The face of
the portion K of the main casting, however,
may be plane, as shown in Fig. 6, except for
the flange E' or some other means of fasten-
ing the diaphragm F', and the diaphragm
may be grooved to compel the gasolene or gas
to be exposed to the heat of the burner dur-
ing its passage through an extended groove

f, whose entrance f' and exit f* may be ar-

ranged exactly similarly to the corresponding
parts of the groove ¢ 1n Fig. 4, orin any other
eguivalent arrangement. |

In order to concentrate the lheat of the
burner L and totherebyeconomizethe amount
of gasolene consumed by sueh burner, we use
a hood M, which forms a hot-air chamber
above the central portion E of the main cast-
ing, the sides M’ of the hood being extended
below the vaporizing-chamber, as shown in
Figs. 2 and 3, and to approximately the lower

level of the burner L. The heat accumulat-

ing in the chamber between the hood M and
the top of the vaporizing-chamber retains the
heat against the upper wall of the vaporizing-
chamber, so as to produce a much more effi-
cient vaporizer. The hood M 1is preferably
attached by means of lugs E* ecast integral
with the portion E and screw-threaded to re-
ceive screwsm, passing through the side walls
M’ of the hot-air chamber, these lugs being
preferably extended somewhat beyond the
edge of the portion K, so as to form a space
between the ring G and the walls M. Ifor
preventing the accidental unscrewing of the
ring G we may useascrewm', passing through
M’ and serewing into the ring (. The hood
M and the side member M’ are readily de-
tached by unscrewing the screws m m'. Ac-
cess may be then had tothe vaporizing-cham-
ber throughout its entire length by merely
unscrewing the ring G and removing the dia-
phragm F or F'. Another advantage of this
construction is thatit allows the putting of as
many braces or bars across the lower clamp
from one point of the circumference to an-
other as may be desired, depending on the
pressure, and yet without interfering to any
appreciable extent with the degree of heat
which can be produced, thereby giving the
under side of the vaporizing-chamber the re-
quired support for high pressure without ap-
preciably diminishing the heating - surface.
As the vaporizing-chamber of high-pressure
vaporizers is the part which most often needs
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~so that there is no'danger of leakage or O'et--
The de_swn of the
main portion K and the various branches so
that they may becastin a singleintegral piece

g |

30

attentwn ourinvention is especially de&,ltrnedi

to fa,cﬂlta,te access thereto and: a(,eomphshes

thisf unetmn in the simplest possible manner,

at the same time providing athin: dlaphlagm

which transmits the heat quickly to the gaso-
lene.
cleaning or other purpcses may be effected
'Wlthout interference by or the necessary re-
moval of any other part easily and quickly, |
and the reinsertion of the same or a new dia-
Facility of inspec-
tion and cleaning (a property most valuable
- inhigh-pressure vaporizers) is thus combined.
by our device with the necessary qualities for -

The removal of the diaphragm: for

phragm is equally easy. .

obtaining a high pressure quickly. Access to

‘the admission and exhaust passages b, d, d/,
and ¢ is also readily obtained by detaehmn‘:
~ the pipes connected thereto.
‘of the cheapest as well as the simplest con-

The valve H is
struetion, and can be exposed for cleaning by
merely mthdmwmﬂ* the screw-plug A2
connections of the pa,rts aresimpleandstrong

ting out of order by usage.

simplifies and cheapens the censtruetion and

makesit practicabletouse aluminium for this.
purpose, which is hwh]y desnable on account

of 1ts hU‘hDI] ©8S.

In Flﬂ' 5 N is the n‘asolene tank hawnn* ‘

~ the valve n, through Wlnch the oil dl‘%Ch&P”eS

35

“into a pipe O. A branch o leads thence to
‘the branch B of the vaporizer, the main pipe

O leading through a valve O, through one of

‘the ﬂues of the boiler P, a,nd bdck through
another flue to the main bm ner Q. The gas

entering the vaporizer.through the branch B

-'cueulate% through the vaporizing- chamber

40

45

50
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and. a-portion is supplied to the burner L.

The remainder, constituting when in full op-

eration the frreater part of the gas, escapes

‘through the bldnCh D past the eheck valve

to the pipe o', and thence to the burner Q.

It will be understood that the boiler, burner, .

gasolene - tank, and connections shown are

merely for the purpose of illustrating the ap-
‘plication of our vaporizer and that any other
variety of these pal ts may be subsntuted ;

therefor.

The operation of our vaporlzet in connec--

tion with such parts is as follows: After the
vaporizing-burner L is burning at full pres-

sure the valve b%is opened more and more to
increase the supply of vapor, the excess of-

which passes through the pipe o' to the burner
Q, where it is ho'hte(] At the same time the

valve O is opened to admit gradually-in-

creasing quantities of oil to the pipe O as it

passes above the burner Q and through the

flues of the boiler. The main burner Q heats
the pipe O, so as to generate gas therein,

which gas in turn is fed to the burner Q a,nd-

increases the combustion, the main feed to
the burner Q being controlled by the valve
O'. As soon as there is a sufficient supply

r

=

in the bmlel 10 supply the bumer Q the Vap-

orizer is-cut out by shutting off the valve b2
The antomatic check- valve H then qcts to

prevent back pressure.

A greatadvantageof lhe eoustl uctmn bhown _
is that the automaue valve H provides against
the explosion of the Weneratmmchamber in

case of sudden generation of an undue pres-
sure in-starting the operation of the vapo-
rizer, a very shn‘ht pressure being sufficient to
raise the ball and allow the gas to escape.

The ball also acts as an automatm shut-off
when the generator is notin use, the pressure
then foremﬂ' the ball downward against 1ts
seat, as expla,med By the use of thls valve
or a similar retarder a certain amount of gas

is always supplied to the vaporlzm{r-burnen

under the diaphragm, the weight of the valve

causing the gas to: escape in that direction

1 before escaping to the main burner.
"The |

70

80

It is obvious that various: modlﬁcatlons |

may be made in the ar rangement of the parts

orin the individual features of our invention,
and it will be understood that we do not llmlt

ourselves to the exact construction shown

and described. We desne to inelude in our

-Invention all vaporizers having substa,ntla,lly

the novel features and mode of operation

above described or having auy one or more

of such novel features.

- A'modification of the apparatus in several
of its features is shown in Figs. 7 to 10, in-
clusive, Fig. 7 being a section on-the hne 77

in Fln' 8 of the main casting, Figs. § and 9

-bemn' sections of the complete apparatus on .
lines 8 8 and 9 9 in Fig. 7, and Fig. 10 being

a section similar to Flﬂ' 9 of a modlﬁcatlon

One feature of this moalﬁcatlon is the con-

struction whereby.the first drop of aasolene
is immediately vaporized, so as to supp]y the
small burner at once,the advantaﬂ‘es of a long

passage 1in utilizing: all the heat applled be-

ing maintained.” The vaporizing - chamber
eonsasts as 1n the previous case, of a long

passage 8 and has in addition at one end of'
said passage a large chamber R, thus form-

ing a double chambel The la,rn'e chamber

can be either at the entrance end of the long

passage, as shown in Fig. 9, or at the emt

| end, as shown in Fig. 10, the passage e*, Fig.

10, bellw propeﬂy modlﬁed to bring its exit-
opemnﬂ' in connection with the ‘discharge-
passage c¢'. By arranging the passage as
shown in Fig. Y the ﬂ'asolene passes firstinto
the large eha,mber R which is preferably ad-
jacent to the vaporizing burner or torch and

receives at once a large quantity of heat suf-

ficient to vaporize it. It then passes imme-

diately into the circuitous passage, where it

receives additional heat, as the upper and

Jower walls of the e1rcu1tous passage are
heated both from the chamber below and from

the heat confined in the hood above. - This
arrangement of the vaporizing-chamber is ob-
tained by the introduction of an additional
plate or diaphragm I* between the main por-

go
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passing through the valve O' and Vapouzed 131011 E and the dlaphraﬂ'm F, the diaphragm
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E* being spaced above the diaphragm F a suf-
ficient distance to form the chamber R. Two

apertures f° f*are provided foradmitting the

liguid and dischargingthe vapor,respectively,
in the construction shown in Fig. 9. In the
construction shown in Iig. 10, f* is the ad-
mission-opening and f° a discharge-opening.
For conducting the gas from the outlet of the

large chamber R we show in Fig. 7 a circui-

tous passage ¢°, consisting of a spiral having
1ts admission-point at e°> and its discharge-
point into the passage d' at ¢’. For the ar-
rangement shown in Fig. 10 the passage e*
will be similar to ¢, its inlet and outlet being
properly changed.

In Figs. 8 and 9 we show an orifice at the
top of the hood M and a shorft chimney M* for

 the escape of smoke and for the forming of a

20

25

30

35

40

45

draft.

Our generator is also adapted for continual
use in the heating of boilers—such, for ex-
ample, as the small boiler of a yacht—thatis
to say, the generator will take the place of a
burner, such as Q, Fig. 5, under a boiler and

no preliminary or auxiliary generator of gas

would be necessary. When used in this way,
we propose to have the roof of the hood M
covered with cement or fire-brick on the in-
side for the purpose of retaining the heat, so
thatif the flame in the burner below should
be accldentally extinguished—as, for exam-
ple, by a puff of wind—the gas rising from the
burner and coming in contact Wlth the fire-
brick, which would probably be maintained
ata white heat, would againignitethe burner.
This fire-brick lining S may be attached to
the roof of the hood in any suitable wayand
may be either in the form of solid plates
bolted in place or in the form of broken
pieces, as shown, held in place by a wire- uet-
ting s, attached to the hood.

In order to cheapen the construction, our
maln casting may consist of, in addition to
the branches and face portions previously de-
scribed, a lower portion M3 of the hood, cor-
responding to the portion M’ of Fig. 2. It

" may also include as an integral part thereof

50

55

the pipe C?, corresponding to the separate
pipe C' of Fig. 2. It mayalsohavethe branch
C extended and arranwed to receive the valve
k%, as shown in Fig. 8, the passage ¢ being
mutably modified for this parpose. DBy in-

cluding any one or more of these features in
the main casting we may considerably cheapen
the manufacture of the apparatus and at the
same time contribute to its strength.

What weelaim, and desire to secure by Let-
ters Patent, are the following-defined novel |

1

697,618

featuresand combinations,eachsubstantially
as described:

1. Ina vaporizer, a vaporizing-chamber, an
admission-passage thereto,and two discharge-
passages therefrom adapted to conduct the
vapor to the vaporizing and main burners re-
spectively, and a check-valve in the main-
burner passage opening outward from said
vaporizing-chamber.

2. In a vaporizer, a vaporizing-chamber, an
admission-passage thereto,and twodischarge-
passages therefrom adapted to conduet the
vapor to the vaporizing and main burners re-
spectively, and means in the main - burner
passageresisting the discharge of vapor there-
through s0 as to insure that the firss vapor
generated shall passtothe vaporizing-burner.

3. In a hydrocarbon-vaporizer, the combi-
nation with a member comprising a main por-
tion K recessed on one face, of a pair of dia-
phragms F F? removably attached to said re-
cossed face and with a space between them
so as to form with said recessed face and with
each other a double vaporizing-chamber.

4. In a hydrocarbon-vaporizer, the combi-
nation with a member comprising a main por-

tion E recessed on one face, of a pair of thin

metal diaphragms F F? removably attached
to said recessed face and with a space be-
tween them so as to form with said recessed
face and with each other a double vaporiz-
ing-chamber. -

5. In a hydrocarbon-vaporizer, the combi-
nation with a member comprising a main por-
tion K having on one face a long groove, of a
pair of dlaphra oms I K* remombly attached

6o

70

73
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to said grooved face and having a space be- 95

tween them so as to form with said recessed
face and with each other a double vaporizing-
chamber composed of a long passage ¢’ and a
large chamber R.

6. In a hydrocarbon-vaporizer, the combi-
nation with a member comprising a main por-
tion E having on one face a long groove, of a
diaphragm F*forming with said grooved face
a long passage ¢?, adiaphragm I spaced apart
from said diaphragm K< and forming there-
with a large chamber R, and a ring G hold-
ing said diaphragms removably attached in
p031t10n

In witness whereof we have hereunto signed
our names in the presence of two SHbSGI‘lle“‘

witnesses,
LAWRENCE G. GEBHARD.
JAMES M. ROWLEY.

Witnesses:
ELisAg W. HoLT,
MyYRON M. LupLow, Jr.
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