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- UNITED STATES PATENT OFFICE.

HOUSE MACHINE COMPANY, A CORPORATION OF PENNSYLVANTIA.

APPARATUS FOR VAPORIZING HYDROCARBON OILS.

o SpeCiﬁcation of Letters Patent,

Patented Sept. 21, 1909,

~ Application filed Au.gus't' 18, 1902. Serial"No._120,062.-

To all whom. 1t may concern:

Be it known that I, Wirray P, Frinm, a

citizen of the United States, and a resident

of Pittsburg, in the

~ for Vaporizing Hydrocarbgn Oils, of which

10

15

20

county of Allegheny
and State of Pennsylvania, have invented a
new and useful Improvement in Apparatus

the following is a specification.

~ My invention relates to the Vapo_riZa-
use 1n the oper- |

tion of hydrocarbon oils for
ation of internal-combustion, explosive en-
gines, and it -has for its object to provide an
apparatus of this character which shall be
comparatively simple and Inexpensive in
construction and which shall operate effect-

Ively and satisfactorily to vaporize any.|
tairly volatile oil, even though it may con-

tain impurities and consist of a mixture of
light and heavy constituents. |

My invention is designed and intended to

vaporize oil and supply the same to the mix.
ing valve or

- admixture therewith of any  appreciable

20

(quantity

of air in the vaporizing process.
The apparatus

and the method which is involved in its use

30

35

1 regard as substantial improvements over:

the carbureting apparatus and methods in

- which the oil is vaporized by mixing it with

heated air, since carbureters .of the latter
class are so extremely sensitive to variations
In the quality of the oil and in the temper-
ature at which the- vaporization is effected
that frequent adjustment of the engine mix-

Ing valve or valves is necessary in order to |

~Insure satisfactory operation.

40

45

~ the boilin
-~ .ous fuel

60

-

-sulting vapor is of such

air required for their combustion.
ample,, , ene,
less volume of kerosene vapor per cubic foot

In the use of my apparatus,

without admixture of air therewith the re-
| quality that moder-
ate variations in the quality of the oil used
or m the temperature at which the vaporiza-
tion takes place do not make it necessary to
materially adjust or vary the valve that

controls the proportions of gas and air which -
-are supplied to the engine.
.as due to’ the relationship 12 - by
point and the density of the vari-

- This T regard
existing between

ydro-carbons ard the amount of
| For ex-
comparing kerosene and gasolene, a

of air is required, on account. of its oreater

density, but since its boiling point ié iigher .

than it would be

| superheated to such a
‘sity 18 decreased ten
chamber of an engine without |

embodying my invention |

‘gine 18 not sensitive
_ by vaporizing .
o1l under the action of heat and substantially

1Hustrated

‘plant for producing
‘vapor 1n accordance r,
2 18 .a longitudinal, sectional View.of the

than that of gasolene, the vapor produced
from it is hotter and, therefore, less dengse
11 1t could exist as vapor
at the same temperature as that at which
gasolene boils. Furthermore, the rate of
flow of gases through orifices is inversely
proportional to the square root of the den.
sity and, hence, if an orifice which is of suffi-
clent size to admit the right amount of aS0-
lene vapor be used for kerosene vapor, it
will admit a less volume
reason of the greater density of the vapor,

and this lesser volume will be at g higher

temperature than the corresponding gaso-
lene vapor, from which it follows that, in
practice, an orifice of a given size is almost
equally well adapted for both gasolene and
kerosene vapor. - Moreover, if vapor becomes
degree that its den-
per cent.,, a ten per
cent. 1ncrease in the volume will be required,
vet the amount of vapor
increased in the ratio of

V100 _ 10
V90  9.48

or 5.39.

TlliSl den'if)nstrate-s that

less rapid than the disturbance of the den-
sity. 1 have found, therefore, that the en-

either the nature of the ojl ‘vapor or the
amount to which it may be superheated.
This 1s a most desirable feature, since the
engineer can ascertain after a short period
of operation what is the best valve adjust-
ment and then leave the engine to vary the
quantity taken in in accordance with the

the mixture will
further attention from him. _ S
My invention is susceptible of embodiment
I a variéty of forms of apparatus, but, in
order that those skilled in the art may un-
derstand and practice. the mvention, I have
some of the forms which I con-

sider most satisfactory in service in the ac-

‘companying drawings, in which-—

Figure 1 1s a view, mainly in elevation b'ut
partially in section, of stitbstantially an entire

with my invention. Fig.

TO THE WESTING.

of the latter, by

to moderate changes in

and using hydro-carbon

09

60

65

70

7o

taken in will be

80

! the disturbance of
| the mixture due to changes in temperature is

85

90

| load, feeling confident that the quality .of -
be satisfactm’*y ‘without -

95
100

105



~and Fig. 4 1s a view, partially in
tion and partially 1n
~ vyaporizing chambers.

b

- former being shown

10

3

vaporizing chambers shown in Fig. 1. Fig.

3'is a transverse, sectional view through both
of the vaporizing

ter in section. Fig. 6 is a view, partially 1n

end. elevation and partially in section, of

“double chamber vaporizing apparatus of

15

- 20

25

30

. 35

- 40

45

- 50

55

~ ing provided with a valve 93 by means of
be cut off, when de-
the

60

65

modified construction. Fig. 7 1s a section

along the line A—A of Fig. 2.

Referring now particularly to Figs. 1 to &,
" inclusive, the oil to be vaporized 1s drawn .
from a suitable tank 1 by means of a pump

be driven by any suitable

2. which may
’ : - a h .
but is shown in the present

source of power,
driven from the mam

instance as _ _
the engine 4 by means of a belt . The o1l
passes to the pump 2 from the tank 1 through

a pipe 6 and is forced by the pump through -
_a pipe 7 into a chamber !

at one side, to the pipe 7 by a branch pipe 9
and, at the opposite side, by a pipe 10, hav-
ing a regulating valve 10%, to one of the
chambers of the vaporizer 11, from which
the unvaporized oil flows into the adjacent

vaporizing chamber, the structure and mode

of operation of these vaporizing chambers
being hereinafter

more fully described..
The pipe 7 is continued upward to a sult-
able height to constitute a vent pipe 12 and
the upper end 13 of the chamber 8 1s con-
nected to this vent pipe by a branch pipe 14.

The chamber 8 is also provided with a vertl- -

cal tube 15, through which any excess of oil
supplied by the pump beyond the amount de-

sired will overflow into the lower part 16 of

the chamber 8 and will flow thence, througha

pipe 17, back to the tank 1. The chamber 3
and its tube 15, when used in the system as
indicated, constitute a constant-level over-
flow device, as will be hereinafter more fully
described. = I

The. vaporizer
oas or lamp flames

11 1s
18 and, after the engine 18

started and in operation, the flame may be -
out off and the oil be thereafter vaporized

by means of the heat from the products of

combustion supplied to the heating chamber
of the vaporizer from the exhaust port of
‘the engine through a pipe

from said chambers through a pipe 20.-
The vapor produced 1n the vaporizing

chambers is supplied to the engine through .

a pipe 21 and a branch pipe 22, the latter be-

which the supply may

sired. The pipe 21 is also continued to
trap 24 of a condenser 24% which is provided
with a vent pipe 25 and to which condensing
water is supplied by ‘a pipe 26. The con-
densed vapor flows from the trap 24 through

chambers shown in Fig. 1,
front eleva- -
section, of the said
Fig. 5 1s a view of a~
portion of an internal-combustion engine and
4w modified form of vaporizing chamber, the
in elevation and the lat- .

shaft 3 of -

8 which is connected, -

primarily heated by

19 and exhausted .

034,509

T a sight-feed device 24° and a pipe 27 back

‘to the tank 1. The water compartment of
the condenser 242 is also shown as connected

to the cooling jackets of the engine 4, by
means of a. pipe 28. The condenser is, of
course, utilized only for the purpose of con-
densing any excess of vapor OVer that re-
quired for the operation of the engine and
it may be of any suitable construction to
'~ effect that result. o -
The details of construction of the vapo-
vizer shown in Figs. 2,3 and 4 will now be de-
scribed, it being understood, however, aS

70

75

above indicated; that the specific details here
<hown are not essential to the practicing ol
my invention, but are regarded as useful-and
«atisfactory for that purpose. N
- The vaporizer 11 is provided with a non-
conducting covering 29, in order to prevent
loss of heat, and the vapor conducting plpes 85
might also be provided with such coverings, -
if desired, and, in fact; probably would be
ordinarily so protected in practice. =~ -
The vaporizing chambers 80 and 31 of
© the vaporizer are connected, dat one end, by a
- passage 32 adjacent to which, 1n chamber 30,
| 1s located a weir or dam 30 As will be ob-
- served, the chamber 30 is at a higher level
. than the chamber 31, so that, as oil 1s mtro-
. duced from the pipe 10 through the port 33, 95
| at one end of the chamber 30, and, as it 1s
- subjected. to the vaporizin heat of the prod-
aots of combustion, it. flows through this |
chamber, over the dam 30? and through the
 passage 32 into the chamber 31. The pro-. 100
vision of the dam 30¢ substantially insures:
the presence in the chamber 80 of a body of
oil at all times and thus provides a safe-
ouard against carbonization of the o1l to an
ijurious degree. Inasmuch as the oil 1s
comparatively cold when it enters the cham-
ber 30, the more volatile constituents will be
vaporized in this chamber and the less vola-
1]e constituents will be vaporized in the
chamber 81, since the oil which asses. 1mfo
he latter chamber will be heated to a high
temperature before entering the chamber.
 Qince the oil which I propose to use 1S
likely to contain more or less non-volatile
constituents, will gradually ac-

80 -

90

105
110

a residuum _ 115
cumulate and it wall be chiefly found n the
chamber 31, since that chamber is- the hotter
of the two. In order to dispose of this re- .
siduum, which would otherwise fill up the
a valve 34, to which 1s at-

gystem, I provide 120

~ tached a float 35, so that, when the accumu-

lation of residuum in the chamber: reaches a

1 predetermineddepth, the float will open the. .
valve and permit the residuum to escape.
~ through a pipe 36. ' -
 The chambers 37 ar
- of combustion and which
| round the chambers 30 and 31 are preferably

. 125
and 38 for the products
respectively sur-

l provided with deflecting ribs 39, so as to dI- L
r

ect the products of combustion against all 130
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~ portions of the bottoms of the chambers 30

10

15

20

30

40

- conduit, whereas, when
sure 1s approximately equal to that of the

49

o0

GO

65 cylinder engine, the invention being, of |

-exhaust gas to leak out.

and 31 and so retard the passage of the said
products of combustion as to insure the giv-

ing up of a maximum amount of heat for | 01 er
: | having two connected o1l chambers, substan-

Vaporizing purposes. L
It will be observed that one end of each of

the chambers 80 and 81 is provided with a
removable cap 40, which is fastened in posi-

tion by means of screw-bolts 41 and is pro-

vided with a haridle 42, in order that it may
be removed when it is desired to 2211 access

to the chamber for the purpose of cleaning

L]

the same. - g _ '

On account of facility of construction and
also to provide against strains due to un-
equal expansion of the outer shell and inner

chambers, T prefer to make them, as shown,

In separate pieces and to attach them rigidly
at one end while using a form of simple
stufling-box .11* at the other end to permit a
small relative motion without allowing much

1t will, of course, be understood that the

“oil chambers might be on the exterior and
the heating chambers on the interior, if de- |

sired, but I prefer the arrangement shown,
tor the reason that the first named con-
struction would necessitate .the employment
of stuffing-boxes which should prevent the
escape o1 hot oil and oil vapor, whereas, with
my preferred construction the glands are in-

terposed between ‘the atmosphere and the

exhaust gases, the escape of which, in small
quantities, is of comparatively little conge-
quence. . o |

It will be seen that in the combination and
arrangement ot apparatus shown in Fig. 1,

it too much pressure is generated in the
~Vaporizer, no more oil can flow into it until

the pressure falls and some oil may be actu-
ally forced out of chamber 30 into the supply
the vaporizer pres-

atmosphere, the constant-level overflow de-
vice tends to insure a substantially constant
though slight flow of liquid over the dam
30%. This arrangement therefore provides
substantially_the amount of vapor required
by the engine, but if more _
quantity of vapor is supplied, the excess will
pass into the trap 24 and to _
chamber, where it will be condensed, to flow
back into the trap. N otwithstanding the

regulation of the system, as above described,

the intermittent demand made by the engine
tends to cause irregularity

through pipe 10 and T therefore provide &
regulating cock 10* which may be so adjust-

-ed as to prevent undesirable fluctuations in

the oil level in the chamber 30. .

- While T have shown three pipes 19 for the
introduction of exhaust gases to the chamber
58, this 1s merely indicative of apparatus de-

signed for vse in conhection with a three-

‘closed by a suitable cap 19
‘gases are supplied to the heating chamber 45

than the desired !

the condensing |

1n the flow of oil |
| which the

3

| course, pqﬁally applicable to a s'ingle-cylin- _

der engine or to one having any other num-
ber of cylinders. I
Instead of employing a double vaporizer

tially this type of vaporizer with a single

{ vaporizing chamber may, of course. be em-
- ployed, if desired, where the oil to be used

70

carries noimportant percentages of residuum. -

In Kig. 5, I have shown a single vaporizer
43, the o1l chamber 44 and heating chamber
45 of which are vertical. The exhaust oases
chamber from the engine 4* through a pipe
19* and are exhausted from the lower end of
the chamber through a pipe 20®. The oil
chamber is supplied with oil through a pipe
14* connected to its lower end and provided
with a regulating valve 14b

passes to the engine through a pipe 21° con-

nected to the top of the chamber 44. The
heating chamber is provided with deflecting

blades 39* and the initial heating of the vapor
1s effected by means of a flame 182,

_ The pipe
19* 18 provided with a vertical branch 19b
which serves as a chimney when the flame
18* 13 in use and the top of which may be

for vaporizing purposes. The vaporizing
and vapor-conducting parts are preferably
provided with coverings of insulating ma-
terial 292, as shown. |

The other parts of the app
to be used in connection with what is here
shown may be substantially the same as those
1llustrated in Fig. 1, or they may be modified
to suit the convenience or desires of the de.
signer or user of the apparatus. - -

Any excess of vapor over that required by
the engine, may be taken care of by a con-
denser and trap, as set forth in connection
with Fig. 1 of the drawing, or a check valve

24° may be employed instead of the trap,

either in connection with a water-cooled con-
denser or, as indicated in Fig. 5, in connec-
tion with a coil of pipe 21° the exposure of

when the exh,aust“

aratus suitable

75

| are supplied to the upper end of the heating

80

and the vapor -

85

90

95

100

105

110

which to the atmpsphere serves to effect the

desired condensation. -
- The apparatus shown in Fig. 5 is well
adapted for use in connection with lrquids

which have relatively low boiling points and
are substantially free from impurities and
which vaporize without leaving a residuum

of any considerable amount.

In Fig. 6, T have
oil 1s supplied to the vaporizer
from a receptacle located at such height that

a pump 18 not required. In this form of the
repre-

invention, the source of oil supply is
sented as a receptacle 46, in which is located

shown an apparatus in -

115

120

-
-
L]

1925

the neck of an inverted bottle 47 and, leading -

#

trom the receptacle 46 to the chamber 48, 1s a

‘pipe 49 provided with a shut-off cock 50 -
- The chamber 48 is connected with a sight 180



ot

%

feed device 51 by a pipe 51* having a regu-
lating cock 510 and the device 51 is connect-
ed, by means of a pipe 52, with a vaporizing
chamber 53. The chamber 53 1s connected,
by means of a pipe 54 and a branch pipe ._)5
to the mixing-valve or chamber of the en-
ome 4b,

- orizer 1s connected to the exhaust port of

 the engine by means of a pipe 57 and the

1.0

15

- which has a vent pipe 62.
partment of this condenser 1s also connected

20

25

-_for heavy loads.

30

35

40

pr oducts of combustion, after giving up

their heat or the major portm_n of it, are ex-

hausted through a pipe 58.

ANy excess of v apor or oil of condensation
may ﬂow from the branch pipe 55, through
a pipe 59,to the trap chamber 48, which is a
part of a condensel 60, the condensmg water
for which 1s supplied through a pipe 61 and
The water com-

to the cooling jacket of the engine, by means
of a pipe 63. In this form of my invention,
as well as in that shown in Fig. 5, the level

of the oil in the vaporizing chamber is con- |

trolled by the regulating cock which is so

'set as to admit sufficient o1l to provide the

engine with the amount of vapor necessary
- When operating, under
lighter loads, the surplus oll 1s vaporized and
then condensed and 1eturned to the oil-sup-

ply conduit.

The vapoumnﬁ chamber 53 of the Vapo.-

TiZer 1S prov ided with an upper and outer

portion 64, into which the oil flows from the

“source of supply and which corresponds to
the chamber 30 of Fig. 2. Theé oil which is

ot vaporized in this part of the chamber
overflows into the ceritral and lower chamber
65, in which is located a float 66 attached to
a valve: 67, the latter controlling an opening
leading into a drain pipe 68, so that, when
the residuum in the compartment 65 reaches
a predetermined depth, the valve will be
opened and the 1651d11um or a portion of it,

- will drain out through the pipe 68, substan-

45

tially in the manner already descrlbed m
connection with the constructmn shown n
Ifigs. 1 to 4.

The'source of heat for initially Vaporlzmcr

- a portion of the o1l may be the same as that

50

described  in connection Wltll the other

.. forms of the i1nvention and 1s 1ndicated at

55

1_'_t10n 18 not mtended to be 01rcumscr1bed or
limited by what is specifically shown and |

60

65

18>,

'mg 290, *
“As has been already 1ndlcated my inven-

described, except insofar as llmltatmns ‘may
be 1mposed by the prior art.
- I claim as my invention:

1. In combination with an mtemal com-
bustion engine, 8 vaporizer in cominunica-

The. he‘ltmﬂ chamber 56 of the vap-

As shown, the vaporizer and the pipes
for conductmg vapor therefrom are pro-
vided with a suﬂzable non- conductmg cover-'

|

934,599

vaporizer in connection with the exhaust of

the engine, an oil supply tank at a level

lower than that of the vaporizer, a conduit

leading from the supply tank to the vapo-

rizer, a pump and an overflow chamber in
said conduit for maintaining a constant pres-
sure head .of the oil supplied to said vap-

to the tank and means for condensing sur-

plus. vapor and returning the oil condensa-_

tion to the tank.

70

orizer, a-return from the overflow chamber

2. In combmatlon with an internal com-

bustion engine, a gasifier for hydrocarbon
olls comprising two basins located at differ-
ent levels and having a dam or overflow
connection between ad]acent ends, means for
supplying oil to the upper basin at its closed

end, and means dependent on the amount of

residue in the lower basin for withdrawing
the non-volatile residue of the oil utilized

| from the cmrespondmg end ot the lower

basin.
3. In combmatlon with an mternal com-

bustion engine, a gasifier for hydrocarbon
oils comprising an upper and lower basin
located 1In and forming a part of a vapor

chamber, a constant-level tank for supply
ing oil to the lower part of said basin.and

means for withdrawing vapor from the

| upper part of said basin whereby variations
of the amount of vapor withdrawn auto-

matically control the supply of o1l thereto.
4. The combination with an internal com-
bustion engine, of an oil vapor system con-

~sisting of an exhaust-heated vaporizer and a
hot vapor pipe leading to the engine, a

80

8o

90

100

liquid oil system con51st1ng of & mam oil.

supply, a constant-level oil supply, a pipe

“connecting the constant-level oil supply with

the vaporizer, a pump delivering oil from

the main o1l supply to the constant-level o1l
supply, a drain pipe for returning surplus

oil from the constant-level oil sunply to the
pump, and a trap or check valve and a con-
denser for returning condensed oil. vapor
from the oil vapor system to the liquid oil

| system. .

{ tank to the constant-level oil sup
whenever the level in the latter falls be-

tion with the engine inlet and through which

no air is drawn, a heating chamber for said

5. The combmatlon w1th an mtemal com-

bustion engine, of an oil vapor system con-

sisting of an oil vaporizer and a hot vapor
pipe leading from the engihe, a liquid oil

system consisting of a main.oil supply tank,
‘a_constant-level oil supply ‘tank, means:

whereby oil flows from the main oil supply
ply tank

low a certain point, and a pipe connecting
the constant-level oil supply tank with the

105

110

115 -

120

oil vaporizer, and a trap or check valve and a

| condenser for returning condensed oil vapor.

from the 011 Vapor system to the liquid 011
system.

125-

6. In combmatmn with an 1nternal dom-

bustion engine, a gasifier for hydro-carbon
liquids comprising an upper and lower basin

130



located in a vapor chamber, an oil supply to | subsciibed my name this 15th day of August, -

934,599

~the lower part of said upper basin, means | 1902,

e |

tor withdrawing vapor from said vapor

chamber, and means whereby variations in
the amount of vapor
ally control the supply of oil to said basin. |

In testimony whereof, T have hereunto ~J. C. Morsg.

withdrawn automatic- |  Witnesges:
- GEo. V., Moz

WM. P. FLINT
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