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-Application filed

UNITED STATES PATENT OFFICE.

ANDREW H. WELCH, OF ANDERSON, INDIANA, ASSIGNOR OF CNE-THIRD TO A. R.

FRIEDMANN AND ONE-THIRD TO L. C. LAMBERT, BOTH OF ANDERSON, INDIANA.

GAS-GENERATING APPARATUS,

1,051,177,

To all whom it may concern: A

Be it known that I, Axprew H. WeLcH,
a citizen of the United States, residing at
Anderson, in the county of Madison and
State of Indiana, have invented certain new
and useful Improvements in Gas-Generat-
ing Apparatus, of which the following is a
specification, reference being had to the ac-
companying drawings. - .

This invention relates to improvements

‘in gasifying apparatus and has for its ob-
ject to provide a device for converting a.

liquid fuel into gas, a more specific object
being to provide improved means for in-
suring the perfect and complete conversion
of the oil into a gaseous vapor.

Another object of the invention resides
in the provision of a chambered body, means
for supplying oil and water to the respec-
tive chambers, primary coils connected to
the oil chambers to receive the gas generated
therein, secondary gas receiving and con-
ducting -coils connected to the primary coils,
and steam receiving coils connected to the
water chambers and to said secondary coils.

Still another object of the invention re-
sides in the provision of oil and water re-
ceiving chambers having steam and gas re-
ceiving coils nonnected thereto respectively,
and a movable burner head associated with
said -body and movable toward and from the

_same in accordance with the desired genera-

tion of gas within said body.

Another object of the invention is to pro-
vide a chambered body and oil and water
supply pipes connected to the respe Jdve
chambBers of said body, eontrol valves in
said supply pipes, a movable burner, and
means for simultaneously actuating said
valves to regulate the supply of oil and
water to the body and adjust said burner
with relation to said body. :

A still further object of the invention re-
sides in the provision of a gas generator
having oil and water receiving chambers, a
gas conducting pipe conhected to a tank or
reservoir, a primary superheating pipe con-
nected to the oil chamber and to said con-
ducting pipe, and means automatically actu-
ated upon increase of pressure in the. gas
reservoir to simnrltaneously cut off the sup-

~ ply of oil and water to tlie generator.

Another object of the invention consists
in the provision of a generator of frusto-

conical form having an annular corrugated |

Specification of Letters Patent.

Patented Jan.21,1913.

February 7, 1912, Serial No. 675,948. Renewed December 5, 1912. Serial No, 735,176,

wall, and a burner movably' disposed with
relation to the generator whereby a proper
degree of heat therein may be maintained
for the vaporization of the oil irrespective
of the increase or decrease of the oil supply
thereto. |

A final object of the invention is'to pro-
vide an apparatus of the above described

| character whereby material economy may be

effected in the use of oils as a fuel, said ap-
paratus beéing of comparatively simple con-
struction, efficient in practical operation and
canable of manufacture at comparatively
small cost. ‘

With the above and other objects in view,
the invention consists of the novel features
of construction, combination and arrange-
ment "of parts hereinafter fully described
and claimed, and illustrated in the accom-
panying drawings, in which—

Figure 1 is an elevation of a gasifying
apparatus embodying the present. invention,
the secondary superheating coils being
shown ' in section; Fig. 2 is a vertical sec-
tion taken on the line 2—2 of Iig. 1; Fig.
3 is a horizontal section taken on the line
3—3 of Fig. 1; Fig. 4.is a horizontal sec-
tion taken on the line 4—4 of Fig. 1; Fig.
5 is a detail vertical section taken on the
line 5—3 of Fig. 1; and Fig. 6 is a detail
elevation illustrating the means for simul-
taneously operating the oil and water con-
trol valves. : '

Referring in detail to the drawings 5
designates the generator which is of frusto-
conical form as shown, the annular wall 6
thereof being deeply corrugated to provide
a maximum heat radiating surface:and also
to provide draft channels .for the flames
from the burner which will be more fully
hereinafter described. This generator Is

| provided with a central vertical tube 7 con-

necting the top and bottom walls thereof,
said tube forming an air passage through
the . center of the generator. Within the
generator body between the periphery of
this central tube and the corrugated wall 6
the radially dispesed partition plates 8 are
arranged and secured in any approved man-
ner.  These partition plates extend between
the top and bottom walls of the generator
and provide a plurality of air-tight compart-
ments or chambers 9;710, 11 and 12 respec-
tively. '

The chambers 9 and 10 of the generator,
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are supplied with oil from a suitable tank
or reservoir (mot shown), through the
medium of the supply pipe 13. A transverse
head 14 is connected to this oil supply pipe
and to opposite ends of the head the auxil-
iary oil supply pipes 15 and 16 respectively
are connected. The supply of oil to these
auxiliary pipes is separately controlled by
means of the valves 17 which are arrangecd
in each end of thé head 14. The pipes 15
and 16 are connected to the oil receiving
chambers 9 ‘and 10 respectively of the gen-
erator, said pipes extending through and
being rigidly secured in the bottom wall of
the generator body. R )

Water is supplied to the chambers 11 and
12 from a supply tank by means of the pipe
18 which extends therefrom. This water
supply pipe is also provided with a trans-
verse head 19 to which the auxiliary pipes
20 and 21 respectively are connected.  The
valves 22 are arranged in opposite ends.of
the head 19 to independently control the
supply of water to said auxiliary pipes.
The water and oil pipes are provided with
nozzles which extend through the base wall
of the generator body and into the cham-
bers thereof as indicated at 23, said nouzles
being adapted te discharge the water and
oil in a fine spray upon the annular cor-
rugated wall of the generator and upon the
partition walls 8. Valves indicated at 24
and 25 are provided in the main oil and
water supply pipes 13 and 18 respectively so
that the flow of oil to said pipes from the
supply tanks may be regulated as desired.

To the top walls of the oil receiving cham-

bers 9 and 10 of the generator 5 the lower.

ends of the primary superheating coils 26
and 27 respectively are connected. The
upper ends of these coils are connected to
the larger secondary superheating and con-
duocting coils 28 and 29 respectively. To
each of the water chambers 11 and 12 of
the gencrator a steam receiving coil 80 is
connected at its Jower end, the upper ends
of the respective steam coils being connected
to the ends of the secondary superheating
coils 28 and 29 respectively. The secondary
coil 29 is extended to provide a conducting
pipe 31 which is connected to a gas tank 39
which includes the usual movable bell 33.
In this conducting pipe adjacent to the tank
82 a valve 84 is arranged, the stem of which
is provided with a pinion 25 on one end and
a key 36 upon its other end. Upon the stem
of the valve 17 which controls the supply
of 0il to the pipe 16 a sprocket 37 is fixed,
and this sprocket is connected by means of
a chain 38 to a similar sprocket 89 socured
to the stem of the valve 22 which controls
the water supply to the pipe 21. Upon the
stem of the oil supply valve 17 a pinion 40
1s also secured and with this pinion the teeth
42 on.a rack bar 41 engage. This rack bar

'ply of water to the pipe 20. A

1,051,177

is fixed to the movable bell member 33 of
the gas receiving tank and is also provided
upon its lower end with a second series of
rack teeth 42 which mesh with the pinion
35 fixed upon the stem of the valve 34 in the
gas conducting pipe 831, By means of these

connections between the various valves, it -

will e readily scen that when a sufficient
quantity of gas has been supplied to the
tank 32 so that the pressure thereof raises
the bell 33 almost to the limit of its upward

75

movement, the rack teeth 49 and 49’ of the

bar'41 gimultaneously engage with the pin-
ions 40 and 85 on the stems of the valves 17
and 34 respectively and cut off the supply

80

of gas to the tank and also the supply of.01l

to the chamber 10 of the generator while
the water supply to chamber 12 is cut off
through the medium of the sprocket chain
38 which operates the controlling valve 22.
The stem of the oil controlling valve 17 is
also preferably provided with a key 48 so

‘that the water and oil supply may be regu-

lated as desired independently of the rack
bar 41. The supply of gas to the tank 32
may also be cut off at any time by closing
the valve 34 by means of the key 36.

A burner indicated generally by the nu-
meral 44 is arranged beneath the generator
5. This burner includes the concentrically

spaced inner and outer annular tubes 45

which are connected by means of the ra-
dially disposed tubular arms46. These arms
radiate from a central tubular stem 47 which
is,movably mounted upon a gas supply pipe
48 telescopically engaged within said stem.
The oil and water supply pipes 15, 16, 20
and 21 are vertically disposed within the
inner annular tube 45 and between the tubu-
lar arms 46. The annular tubular burner
membeérs 45 are provided with jet ovifices 49
in their upper portions from which the
flames arvise and contact with the walls of
the generator 5. The oil and water is also
given a preliminary heating in its passage
through the supply pipes which are disposed
within the inner burner ring 45. To the
lower end of the tubular stem 47 of the
burner an outwardly and downwardly flared

hood 50 is secured, said hood being disposed 1

over the air intake openings 51 which are
provided in the gas supply pipe 48. Upon
thé periphery of the stem 48 at its lower
end a vertically disposed rack plate 52 is
secured and with said plate a” pinion 53
fixed upon one end of a rod 54 engages. To
the other end of this rod a pinion 55 is fixed
to mesh with a cog 56 secured on the stem
of the valve 17 which controls the supply of
oil to the 'pipe 15. A ‘sprocket wheel 57 is
also fixed upon this valve stem and is con-
nected by means of the chain 58 to a similar
sprocket wheel 59 which is fixed upon the
stem of the valve 22 which controls the sup-
key 60 is
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- engages with the rack 52 carried by
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also secured to the valve stem 17 whereby
the same may be rotated to open or close the
valves 17 and 22 and thereby regulate the
supply of oil and water to the chambers 9
and 11 of the generator. It will be readily.
seen that when these valves are operated the
burner is simultaneously raised or lowered
through the medium of the pinion 53 whigh
the
stem 48. Thus when the oil supply 1s cut
ofl, the burner is gradually lowered so that
less heat is supplied to the generator 5, ard
when said valves are opened the movement
of the burner is reversed so as to dispose the
jet tubes thereof in closer relation to the
bodv of the generator.

The secondary superheating coil 28 is ex-
tended to provide a conducting .spipe 61
which is connected to the lower end of the
gas supply pipe 48.

32 from which gas may be obtained for illu-
minating or other purposes, a suitable cut-
off valve 63 being located in said service
pipe. A short branch pipe 64 also connects
the service pipe to the conducting pipe 61
and at their juncture a suitable valve 65 is
provided whereby gas may be admitted from
the service pipe 62 into the pipe 61 and
hence into the lower end of the pipe 48. A
metallic hood or casing 66 is preferably
provided which entirely incloses the burner
generator and superheating coils, said hooed
serving to cause a better draft and also act-
ing to retain the heat.

In the operation of the apparatug, the
valve 65 is first opened to admit gas from
the tank 32 to the burner 44. .\ match or
lighted taper is applied to the jet orifices 49
of the burner tubes to ignite said gas. Oil

“aud water are simultanecnsly admitted to

the respective oil and water chambers of the
genernior by opening the valves 24 and 25.
The flame centacting with the bottem and
side walls of the generator quickly heats the
same and converts the oil and water which
is sprayed from the nozzles 23 into vapor ov
steam, thereby facilitating the vaporization
of the oil into gas. This gus escapes from
the chambers 9 and 10 into the primuary su-
perheating coils 26 and 27 and is conducted
thereby te the secondary superheating coils
98 and 29. The comparatively deep corra-
gations in the anmular wall of the gencra-
tor serve as draft channels whereby the
flames from: the burner are directed up-
wardly against the saperheating coils to.in:
sure the complete vaporization of the liquid
fuel.  Steam is simultaneously conducted
from the chambers 11 and-12 and injected
into the ends of the secondary superhicating

" coils 29. This steam and gas méves through

the pipe coils and into the pipes 81 and 61,
the gas in the pipe 31 being discharged into
the tank 32. After the gencration of the

A service pipe 62 is.
- connected to the lower end of the gas tank

B8

gas has thus been started, the valve 65 is
closed so that the gaseous mixture from
‘the coil 28 will flow through the pipe 61
and into the lower end of the pipe 48. This

gas is supplied to the annular tubular mem- q¢

bers 45 of the burner 44. The manner in
whieh the supply valves are simultaneously
cperated to control the supply to the cham-
bers 10 and 12 and the burner simultane-
ously positioned with relation to the gen-
erator in accordance with the volume of such

75

supply has been heretofore fully described. .

This automatic adjustment of the burner is
of primary importance as 1t insures a
‘substantially uniform heating of the walls
of the generator and prevents imperfect va-
porization of the liquid fuel when the sup-
ply is increased. .-As the gas passes up-
wardly through the pipe 48 air is drawn into
'said pipe through the openings 51 and
mixed with the gas to insure its preper com-
Lustion, The air directing hood 50 1s of suf-
ficient depth to permit of the adjustment of
the burner without effecting the admixture
of the air with the gas to any material ex-
tent. By providing the central draft tube 7

80

85

90

in the generator 5, the flames are directed .

from the inner burner tube 45 through said
draft tube and upon the inner surfaces of
the steam and gas superheating coils.  The
tank or gasometer 32 consists of the usual
inner and crter conceniric walls whereby an
annularegas receiving chamber 82" is formed.
The inner chamber is supplied with waler
and the conducting pipe 81 extends through
"the inner wall and communicates with said
chamber. Thus the gas passes upwardly
through the water and into the bell 33 and
the -annular chamber 382’. By injecting
steam into the gaseous vapor, the particles
of foreign matter whicli may have been pres-
ent in the liquid fuel are carried through
the conducting pipe and the deposition of
the same upen the walls-of the pipe whereby
the same would beceme clogoed is elimi-
nated. These foreign particles are dis-
charged into the water in the gasometer 32,
"such sedimentary matter being deposited
upon the bottom wall 6f said water cham-

ber. The service pipe 62 is connected to the |

outer wall of the gasometer and receives the
purified gas frem the annular chamber 32°.
A suitable valve or dvaw-off ccek is provided
whereby the water may be withdrawn from
the inner chamber of the gasometer. = A
mixing nozzle 67 is preferably arranged in
the vertically. disposed gas pipe 48 to dis-
charge the gas under considerable pressure
past the. openings 51 in said pipe whereby
the air is drawn through said openings and
mixed with the gas as the same passes up-
wardly tarough said pipe into the tubes of
the byrner 44.

From the foreguing it is believed that the
18

construction and manner of operation of my
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improved gasifying apparatus will be fully
understeod. The device is highly efficient
In practical operation and provides means
whereby a constant gas supply may be auto-
matically maintained at very little expense.
As unrefined oils may be utilized as fuel in
the operation of the burner, it will be appre-
ciated that the cost of operation will thereby
be greatly minimized. " The apparatus will
require but little care and attention on the
part of the operator and as the various ele-
ments employed: are of simple form, it will
be obvious that the apparatus may be con-
structed at a comparatively small cost.

While I have shown and described the
preferred construction and arrangement of
the various parts, it will be understood that
the invention is susceptible of considerable
modification without departing from the
essential feature or sacrificing any of the
advantages theréof.

Having thus described the invention
what is claimed is:—

1.Ina gas generating apparatus, a gen-
erator having fuel and water receiving

*chambers, supply pipes connected to the re-
, spective chambers, a burner,

a gas supply.
pipe therefor, control valves in the fuel and
water supply pipes, and means to simulta-
neously operate the valve in the water sup-
ply pipe and regulate the supply of water to
the generator and move the burner to posi-
tion the same with respect to the generator.

2. In a gas generating apparatus, a gen-
erator having oil and water receiving

-chambers, supply pipes connected to the re.
- spective chambers, a burner surrounding

said supply pipes and movable longitudinally
thereof, & gas supply pipe for the burner,
control valves for the oil and water supply,
and ‘means to simultanecusly operate said
valves and move the burner to position the
same with respect to the gencrator.

3. In a gas generating apparatus, a gen-
erator and means for supplying liquid fuel
thereto, said means including a controlling
valve, a burner, a. gas supply pipe therefor
upon which the burner 1s longitudinally
movable, a rack carried by the birner, ac-
tuating means for the fuel.supp. ; valve to
open and close the same, and a pinion en-
gaging said rack and operated by the ac-
tuating means to position the burner with
respect to the generator as the supply of fuel
is increased or decreased.

4. In a gas generating apparatus, a gen-
erator and a fuel supply pipe connected
thereto, a control valve arranged in the sup-

- Ply pipe, a bodily movable burner, a gas sup-

60

65

ply pipe therefor and means for cperating
said valve to regulate the oil supply and si-
multaneously move said burner to position

the same with relation to the generator.

5. In a gas generating apparatus, a gen-
erator having fuel and water receiving cham-

1,051,177

bers, supply pipes connected to the respec-

‘tive chambers, a burner, a gas supply pipe

therefor, control valves for the oil and water
supply, and means to simultaneously operate
said valves and move the burner to position
thé same with respect to the generator.

6. In a gas generating apparatus, a gen-
erator having fuel and water receiving cham-
bers, supply pipes connected to the respec-
tive chambers, a gas supply pipe, a burner
movably mounted upon said supply pipe,
control valves for the oil and water supply,
and means to simultaneously operate said
valves and move the burner to position the
same with respect to the generator.

70

75

80

7. In a gas generating apparatus,a gen- '

erator and means for supplying liquid fuel
thereto, said supply means including a con-
trolling’ valve, a buiner, a gas supply pipe
therefor, means for movably mounting the
burner upon said gas supply pipe, and means
actuated upcn the operation of the fuel sup-
ply controlling valve to move said burner
and position the same with relation to the
generator. :

8. In a gas generating apparatus, a gen-
erator and means for supplying liquid fuel
thereto, said supply means including a con-
trelling valve, a burner, a gas supply pipe
therefor, a rack carried by the burner, and
means co-acting with said rack and actuated
upon the operation of the fuel supply con-
trolling valve to move the burner and posi-
tion the same with relation to‘the generator.

9. In a gas generating apparatus, a gen-
erator and a fuel supply pipe connected
thereto, a controlling valve in the supply
pipe, a burner, & gas supply pipe for the
burner, connections between the same and
said generator, a tubular stem carried by the
burper and longitudinally slidable upon the

‘gas supply pipe, and means co-acting with
=) . Ik ] 2

sald stem and actuated simultancously with
the operation of the fuel controlling valve to
move said burner and position the same with
relation to the generator.

10. In a gas gencrating apparatus, a gen-
erater and a fuel supply pipe connected-
thereto, a controlling vslve in said supply
pipe, a burner arranged beneath the genera-
tor and vertically movable with relation
thereto, a gas supply pipe for the burner and
conuecting wicans between the same and said
generator, a tubular stem carried by the
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burner longitudinally movable upon said gas_123

supply pipe, a rack on said stem, and a pin-
ion co-nciing with said rack and actusted by
the adjustraent of the fuel controlling valve
to move the hurner and position the same
with relation to the generator. ,

11. In a gas gencrating apparatus, a gen-
erator having oil and water chambers, sup-
Ply pipes connected t6 the respective cham-
bers of the genevater, controlling valves in
said supply pipes, a  common operating

125.
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ing a generator having
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means for said valves to simultaneously
regulate the supply of oil and. water to the
generator, a movable burner arranged be-
neath the generator, a gas supply pipe there-
for, and means automatically actuated upon
the adjustment of the supply - controlling
valves to move the burner and position the
same with relation to the generator.

12. In a gas generating apparatus, a gen-
erator having oil and water recelving cham-
bers, supply pipes connected to- the respec-
tive chambers,
said generator, a gas supply pipe therefor,
superheating coils connected to the oil ard
water chambers of the generator respec-
tively, and a conducting pipe connected to
said superheating coils and connected to the
gas supply pipe of the burner. :

13. In a gas generating apparaius, a_gen-
erator having oil and water receiving cham-
bers, supply pipes connected to the respec-
supply pipe
for the burmer, gas and steam receiving
coils connected to the oil and water cham-
bers respectively of the generator, a pipe to
which said coils are connected to receive the
steam and gas and conduct the same to the
burner supply pipe, and means for adjust-
ing said burner with relation to the- gen-
erator. R ‘ .

14. In a gas generating apparatus, a gen-
water receiving cham-
bers, supply pipes connected to the respec-
tive chambers of the generator, a burner ar-
ranged beneath the generator, primary
superheating coils connected to the oil and
water chambers respectively, a gas supply
pipe for the burner, and a secondary super-
heating coil to which said primary coils are
connected, said secondary coil -being con-
nected to the gas supply pipe to supply the
superheated gas to the burner.

15. A gas generating apparatus compris-

a plurality of fuel
and water receiving chambers, supply pipes
for the respective chambers, a primary
superheating coil for each of sail chambers,
a plurality of secondary superheating coils
to each of which the primary coils from one
of the fuel chambers and one of the water
chambers of the generator are connected, a
burner, and a gas supply pipe for the burner
connected to one of said sccondary coils.

a burner arranged beneath |

erator and being drawn through said

16, In a gas generating apparatus, a gen-
erator of frusto-conical form having an in-
clined annular corrugated wall, a central
draft-tube connecting the upper and lower
walls of said generator, a plurality of radial
internal partitions between said tube and
the annular wall dividing the generator into
a plurality of oil and water receiving cham-
bers, a burner arranged upon said supply
pipes beneath the generator, superheating
coils each connected to one of the oil and
water chambers of the generator to receive
steam and gas therefrom, the flame from the
burner contacting with the walls of the gen-
central
draft tube to contact with the superheating
coils, and a supply pipe connecting one of
said superheating coils to the burner.

17. In a gas generating apparatus, a gen-
erator of frusto-conical form having an in-
clined annular corrugated wall, a central
draft tube connecting the upper and lower
walls of said genérator, a plurality of ra dial
internal partitions between said tube and the
annular ‘wall dividing the generator into a

plurality of oil and water receiving cham-

bers, a burner arranged around said supply
pipes beneath-the generator, superheating
coils each connected to one of the oil and
water chambers of the generator to receive
gas and steam therefrom, and a supply pipe
connecting one of said superheating coils to
the burner.

18. In a gas generating apparatus, a gen-
erator having o1l and water receiving cham-
bers, a burner associated with said genera-
tor, a supply pipe for the burner connected
to the oil chamber, fuel and water supply
pipes connected to the respective chambers
of the generator, a controlling valve ar-
ranged in each of said pipes, sprocket
wheels fixed to each. of the valve stems, and
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a chain traversing said sprocket wheels .

whereby the valves are simultaneously oper-
ated to increase or derrease the supply of
oil and water to the respective chambers

of the generator to the same extent.

100

n tastimony whereof I hereunto affix my
signdgure in the presence of two witnesses. -

ANDREW H. WELCH.
‘Witnesses:
J. W. CoviNgTON,
Tom. PARKER.



