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UNITED STATES PATENT OFFICE.

GEORGE J. WEBER AND (JHARLES H. VVEBER OF KANSAS CITY,
MISSOURIL

APPARATUS FOR THE PRODUCTION OF MECHANICAL ENERGY AND HEAT.

No. 803,735.

Speciﬁc_ation of Letters Patent.

Patented Nov. 7, 1905.

.Applica,tinn filed February 28, 19083, Serial No. 145,540,

To all whom it may concern:
Be 1t known that we, GrorerJ. WEBER and

Cuarres H. WrBer, citizens of the United
- States of Ameriea, remdmw in Kansas City,

in the county of Jackson and State of Mis-
souri, have invented a new and useful Im-
pr ovement in Apparatuses for the Production
of Mechanical Energy and Heat, of which
the tollowing is a specification, reference be-
Ing had therein to the accompanying draw-
Ings, forming a part thereof.

Our invention relates to an improved appa-
ratus for the production of mechanical energy
and heat.

The object of our invention is to provide
an apparatus in which fuel is burned and the
products of combustion held under pressure.

Qur invention provides means by which the
products of combustion thus held under pres-
sure are converted into mechanical energy—
as, for instance, in running an engine.

Our invention provides means by which the
mechanical energy thus produced is utilized
in continuing combustion, thus replacing the

products of combustion converted into me-

chanical energy and keeping up a continuous

- pressure tor further use.

35

40

Our invention provides, further, means by
which the pressure of the products of com-
bustion may be retained within certain pre-
determined limits. |
- Qurinvention also provides means by which

the mechanical energy produced by conver-:

sion from the products of combustion may be
used to control the supply of alr uniting with
the fuel.

Qur invention provides, further, a combus-
tion-chamber in which the products of com-
bustion are held under pressure, an engine,
means by which portions of the products of
combustion are withdrawn from the combus-
tion-chamber and caused to operate the engine
by expansive force, an air-injecting means
connected with the combustion-chamber, and

means by which the air-injecting means is -

force alr 1nto the com-
thus replacing with fresh

caused to operate and
bustion-chamber,

products of combustion those withdrawn from
the combustion-chamber to run the engine.

Our mvention provides, further, means by
which the said engineis caused to actudte the
air-injecting means.

Our invention provides also means by
which the pressure of the products of com-

bustion in the combustion-chamber is caused
to control the introduction of air into the
combustion-chamber, thus compensating for
withdrawal of portions for conversion into
different forms of energy.

Our Invention provides, further, means by
which a preliminary pressure may be obtained
in the combustion-chamber prior to the with-
drawal of portions of the products of com-
bustion for conversion into mechanical energy.

Our invention provides, further, means by
which the introduction of fuel and air into the
combustion - chamber is automatically con-

trolled by the pressure 111 sald combustion
chamber.

Other novel features are hereinafter fully
described and claimed.

With the use of our invention coal may be

burned and the products of combustion re-
sulting therefrom may be utilized in driving

an engine by their direct pressure without
the intervention of a steam-boiler. Further-

more, an engine of the expansion and con-
densing type may be used and the products

of combustion after use may be released at

about atmospheric pressure, thus effecting

great economy 1n the production of mechan-
1calenerwy

In an apparatus of the kind herein desm 1bed

the combustion taking place under high pres-

sure affords a means of securing more com-
plete combustion than is obta,med under or-
dinary atmospheric pressure.

Our invention may be used with great econ-
omy in producing heat for blast-furnaces and
other uses.

In the accompanying drawings, illustrative
of our invention, Figure 1 is a vertical sec-
tional view taken on the dotted line « & of

Fig 6, portions of parts in the rear being-

Shown also 1n vertical section and portions of
each combustion-chamber being broken away
to show parts in the rear thereof. Fig. 2 is

‘a2 horizontal sectional view of one combus-

tlon-chamber, and Fig. 3 a similar view of
the other combustion - chamber, both views
being taken on the dotted line ¢ (Z of Fig. 1.

Fig. 4 is a longitudinal vertical sectional view
taken on the dotted line a b of Fig. 6 of en-
larged portions of the air and fuel feed mech-
anism connected with one combustion-cham-
ber. Hig. 5 1s a detailed vertical sectional
view of the valve controlling the air-injecting
mechanism. FKig. 6 1s a plan view of what is
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shown in Fig. 1, some parts being broken
away and a portion of the mechanism con-
nected with the alr-compressor being shown
in horizontal section. Fie. 7 is a vertical
sectional view of an ordinary Corliss engine-
cylinder and its valves, including a condens-
Ing mechanism connected with the piston and
adapted to be used in conjunction with our
power producer. Iig.8isan elevation view of
the lower end of one side of the air-tank and
the supplementary air-pump. IFig. 9isaver-
tical sectional view of a portion of one of the
combustion-chambers provided with an elec-
tric igniting device of the jump-spark type.

Similar characters of reference indicate
sumilar parts.

1 and 2 indicate, respectively, the two com-
bu&tlon chamber sot any desirable form, pret-
erably eylindrical and closed at all 51def~, and
ends. Kach combustion-chamber may be pro-
vided on its inner walls with suitable lining
3, composed of some refractory non-heat-con-
ductlng material, such as fire-clay. The
chamber 1 1s provided with a transverse grate

25 4 near the lower end adapted to support there-
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on the fuel 5, which may be ordinary coal.
Sald grate 4 1s provided with openings 6 there-
throuuh to permit the upward passage of air

and to permit the passage downward of non-

gaseous products of combustion.

In one side of the combustion-chamber 1
below the grate 4 is provided an opening 7,
through which the ashes may be removed. A
cloeure of any desirable type, as indicated by
8, may be used to tightly close the opening 7.

In the upper end of each chamber 1 and 2
is provided an opening 9, through which fuel
may be mnserted or access to the interior of

the chamber afforded. Kach of said open-
ings 9 1s provided with a closure 10 of any

Ideswable type having any suitable means for

hermetically closmo the said opening. In
each chamber is secured a vertical pipe 11,
to the upper end of which is mounted an or-
dinary safety-valve 12. Thesaid valve is re-
moved in Figs. 1 and 6 from the chamber 2
13 mdlcates an engine of the Corliss type

the steam-chest and c,ylmdm of which are in-
cdicated, respectively, by 14 and 15. Connect-
ing the steam-chest 14 with combustion-cham-
ber 1 18 a conductor 16, comprising suitable
piping and elbows. In the said conductor to
the rear of the combustion-chamber 1 is in-
serted an ordinary valve 17. A valve 18 is

mserted in the conductor 16 above the steam-
chest 14. A conductor 19 extends rearwardly

from the chamber 2 and connects with the
conductor 16 by means of a T 20. A valve
21 1s inserted 1n the conductor 19 to the rear
of the chamber 2. The connecting-rod 29 of
an ordinary air-compressor 23 is pivotally

connected to the strap 24, which encircles the

eccentric 25, mounted upon and revoluble
with the dr 1V1n0-sha¢t 26 of the engine 13.
27 1ndicates the piston of the engine 13, con-

803,735

nected, by means of piston-rod 28, slide 29,
connecting-rod 30, and crank-disk 31, with
the driving-shaft 26.

Connected with the COMPressor 23 bV means
of an air-conductor 32 is the air-receiver 33,

which 1n turn is connected, by means of a con- .
ductor 34, with the combustion-chamber 1 at

the con-
valve 35, adapted to be

a point below the grate4. Inserted in
ductor 34 1s a shut-off
operated by hand.
Inserted in the conductor 34, between the
valve 35 and the chamber 1, is a check-valve
36 of any ordinary type and designed to pre-
vent backflow through the conductor 34.
- Connected at one end to the conductor 34
by means of a T 37 is a conductor 38, the
other end of which is connected to the cham-
ber 2. In the said conductor 38 1s inserted a
valve 39, adapted to be operated by hand. In

70

75

30

the said conductor between the valve 39 and 85

the chamber 2 1s inserted a check-valve 40,

similar to and used for a purpose similar to
valve 36.

Adjacent to the compressor 23 is an oil-
supply tank 41, in the upper end of which is
provided an opening for filling the tank and
closed by a plug 42. Connecting the upper
end of the tank 41 with the conductor 32 is a
conductor 43, in which is inserted a valve 44
for shutting off alr from the tank 41.
end of ahorlmntal pipe 45 1s connected to the
lower end of tank 41 by means of an elbow
46. I'he other end of said pipe connects with
a valve 47, used to shut off the oil by hand.
The valve 47 is connected by a pipe 48 with a
valve-casing 49, from which extends a hori-

zontal pipe 50, which extends into and dis-

charges 1n the conductor 38 to the right of
the valve 40, as viewed in Fig. 1. The valve-
casing 49 has mounted rotatably in it and con-
nected by it with a screw-thread connection a
vertical valve-stem 51, to the upper end of
which is rigidly secured a horizontal crank-
arm 52, to which 1s pivotally secured one end
of a link 53, the other end of which is pivot-
ally secured to a crank-arm 54, rigidly mount-
ed on the vertical rotatable valve-stem 55,
mounted 1n a valve-casing 56, which isinsert-
ed In the conductor 34 between the air-re-
ceiver 33 and the T 37.

A conductor 57 is connected at its lower end
toa T 58, inserted in the conductor 19 be-
tween the valve 17 and the T 20. The said
conductor 57 extends upward’y from the T
58 and connects with one end of a cylinder 59,
disposed horizontally and having mounted.
therein a longltudmally-movabe piston 60.
Upon the right side of the said piston, as
viewed in Fig. 1. is pivotally connected a hori-
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zontal connecting-rod 61, which is also con- 1235

nected pivotally with the erank-arm 54. The
right end of the cylinder 59 is provided with
a hole sufficiently large to permit of the op-

eration therethrough of the rod 61. Encir-

| cling the rod 61 and bearing at its left end,
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as viewed in Fig. 1, upon the piston 60, is a

coll-spring 62, the other end of which bears

“upon the 1nner right end of the eylinder 59.

The tension of said coil-spring 62 is such as
to tend to force the piston to the left, as
viewed in Fig. 1. By reciprocation of the

piston 60 the valve-stems 51 and 55 may be

caused to rock, thus opening or closing the
valves in which they form each a part.

In Fig. 1 we have shown in connection with
the chamber 2 one means of igniting the com-
bined air and fuel admitted through the con-
ductor 88. Inthistform an upwardly-inclined
pipe 63, provided with horizontal ends, ex-
tends through the bottom of the chamber 2
upwardly and through the side thereof and
adjacent to the discharge end of the conduc-
tor 38.
serted the end of the discharge-pipe 64 of an
ordinary Bunsen burner designed to burn
gasolene. Thisburner may beof the ordinary
type and needs no deseription in this connec-
tion. DBy operating the said Bunsen burner

- gasolene-vapor is discharged from the pipe 64

30
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into the pipe 63, air being taken in around
the pipe 64 to mingle and unite with the gaso-
lene-vapor. By this means the pipe 63 may
be heated to incandescence, thus igniting the
mixed alr and oil-vapor discharged into the
chamber 2 through the conductor 38.

In Fig. 9 we have illustrated an ordinary
jump-spark electric igniter mounted in the
wall of the chamber 2. In this form of igo-

niter a plug 65 is inserted in a hole provided
Centrally

in the wall of the chamber 2.
through a hole provided in the plug 65 is

mounted an electrode 66, insulated by a sleeve
67 from the plug.

-cured 1n the plug 65 inside the chamber 2 and
40

The other electrode is se-

parallel with but not touching the elecirode
66. Any suitable means for causing a spark
to Jump between the inner ends of the elec-
trodes 66 and 68 may be employed for ignit-
ing mixed gas and air in chamber 2. An or-

dinary hand-operated air-pump 69, having an

operating-handle 70, 1s connected by a con-
ductor 71 with the air-receiver 33. A check-
valve 72 is inserted in the said conductor.

In Fig. 7 is shown the cylinder and steam-
chest of an ordinary Corliss engine.
parts of such an engine are so well known as

not to require herein a detailed description

thereof. In the cyvlinder 15 is mounted the
ordinary piston 27, provided with the double
piston-rod 28, extending to the right and left
through the cylinder-heads. The said piston-
rod 28 1s hollow at each side of the piston 27
and 1s provided with radial holes 73, disposed
adjacent to the piston 27 for discharging water
1nto the cylinder 15 at the proper time. The
water may be brought into the hollow portions
of the piston-rod 28 in any manner desired.

In operating our invention with the use of

the combustion-chamber 1 alone the valves
21, 17, 47, and 39 are first closed.

In the lower end of the pipe 63 isin-.

ing-shaft 26 of the engine.

The

The clo--

3

sure 8 of chamber 1 is secured in place, as is
the closure 10 in said chamber, after the fuel

-5 has been placed in the chamberand ignited.

Alr 1s then forced into the receiver 33 by op-
erating the hand-pump 69 by means of the
handle 70. The air from said receiver 33 will
then pass into the chamber 1 under grate 4

through the conductor 34, the valves 35 and

36 being open. The valve in the casing 56
will also be open, the tension of the spring 62
being sufficient to force the piston 60 in a di-
rection. such that the valve-stem 55 will be
turned to the open position by means of the
crank-arm 54 and connecting-rod 61. The
tuel 5, being consumed in the chamber 1 by
uniting with the oxygen of the air forced
therein from the receiver 33, will produce
products of combustion which having no means
of escape from the chamber will create a pres-
sure therein. When a sufficiently high degree
of pressure has been obtained to perform the
work desired, the valves 17 and 18 are opened,
thus permitting a portion of the gaseous prod-
ucts of combustion in the chamber 1 to pass
through the conductor 16 into the steam-chest
14, and thence past the valves ordinarily used
in such engines, as the one illustrated, into
the cylinder 15, where the products of com-
bustion are caused to reciprocate the piston
of the engine and through the mechanism al-
ready described impart rotation to the driv-
Asis well under-
stood with reference to Corliss engines, the
valves controlling the inlet and exit of the pro-
pelling fluid entering the cylinder 15 can be ar-
ranged so as to cut off the eylinder from the di-
rect pressure of the boiler or other source of
supply before the piston hastraveled the entire
distanceof movementinonedirection,thus per-
mitting the propelling fiuid to act expansively
upon the piston. With ourinvention this same
arrangement of the valves may be employed,
and the products of combustion entering the
cylinder 15 may be made to work expansively
upon the piston. Farthermore,any ordinary
means of condensing the fluid in the eylinder
after 1t has performed its work may be em-
ployed, thus turther economizing power by
the produaction of a partial vacuum in the cyl-
inder at the side of the piston toward which
the return movement of the piston will be di-
rected. In Fig. T we have shown one ordi-
nary means for causing this condensation in
the cylinder. As shown in said ficure, it is

‘assumed that the piston has traveled to the

left and, as shown, is at the limit of its stroke
in that direction. At this point the water is
permitted to enter the piston-rod 28 to the
right ot the piston. From the hollow rod the

water escapes into the cylinder through the
openings 73 at the right side of the piston 27.
The water causes a condensation of the ex-
panded products of combustion in the right
enct of the cylinder, and a partial vacuum is
formed in said end of the cylinder. The
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same operation 1s performed when the piston
has traveled to the end of 1ts stroke in the
The products of combustion

are permitted to enter and escape from the cyl-

inder by any of the well-known valve mechan- |
isms that are used with engines of this type,

so that a detailed deseription of the operation
of such valve mechanisms is not deemed nec-
essary. When thedriving-shaft 26 is rotated
by the movement of the piston 27, 1t will,
through the eccentric 25, eccentric-strap 24,
and connectinge-rod 22, operate the air-com-
pressor 23, which may be of any well-known
kind. The air-compressor 23 being thus op-
erated will drive air into the receiver 33, from
which 1t may be drawn for use in continuing
combustion in the chamber 1. as already de-
scribed hereinbefore. The tension of the
coil-spring 62 is such that the valve in the
casing 56 will be held open until the requisite
working pressure desired to operate the en-
oline 13 may be attalned in the chamber 1.
When this pressure has been attained, the
pressure in the chamber 1, communicating
through the conductor 19, T 58, and conduc-
tor 57 with the eylinder 09 wﬂlcause the pis-
ton to move toward and against the pressure
of the coil-spring 62, thus cloc;mo the valve
in the casing 56 and ‘%huttlno of the air-sup-
ply from the receiver 83. As the pressure in
the chamber 1 becomes reduced below the
predetermined point, due to withdrawing
procducts of combustion to drive the engine
13 or for any other purpose, the coil-spring
62 will cause the piston to move, so as to
again establish communication between the
chamber 1 and the receiver 33. In case the
pressure becomes too great in the chamber 1
the safety-valve 12 on the pipe 11 will oper-
ate to permit the escape of some of the gase-
ous products of combustion in the chamber.
The limits between which the pressure in the
chamber 1 may vary can be controlled by ad-
Justment of the safety-valve 12 in the ordi-
nary manner and by using the spring 62 of
proper strength. When 1t is-desired to re-
new the fuel 1n the chamber 1 or remove ashes

therefrom, the valve 17 may be closed and

the valve 12 raised to permit the escape of
the gaseous products of combustion. The
closures 8 and 10 in the chamber 1 may then
be removed, the ashes extracted,
fuel renewed, after which the closures may

be replaced and the apparatus started again

in the manner hereinbetore set forth.
Various modifications of the mechani
introducing fuel and extracting ashesmay be
resorted to while keeping within the bounds
of our invention, and we do not restrict our

sm for

inventlon to the particular means shown and

described.

If it 1s desired to operate combustion-cham-
ber 2 1n connection with the chamber 1, the
valves 17 and 385 are left open. Otherwise
these valves are closed.

first bm ne low in said chamber

ancd the

In operatine the !

803,735

chamber 2 the valve 21 in the rear thereof is
first closed and the pipe 63 heated to incan-
descence or sufficiently hot to ignite mixed air

and vapor entering the chamber 2 through the
conductor 38. The hand-pump 69 is then op-
eratecd and the valve 39 opened, thus causing
alr to enter chamber 2 through the conduc-
tor 34, valve-casing 56, T 37, conductor 38,
past valves 39 and 40 from the receiver 33.
The chamber 2 being connected with the cyl-
inder 59 by means of conductors 19, T’s 20
and 58, and conductor 57 and the pressure ag
the coil-spring
62 will have forced the piston to a position
such that the valve in the valve-casing 56 will
be open, thus permitting passage of air from
the recetver 33 to the chamber 2. The valve-

stem 51 will also be turned by means of the

connecting-rod 61, crank-arm 54, link 53, and
crank-arm 52, so that the valve in the casing
49 will be 1n the open position, thus permit-
ting oil to passtherethrough from the tank 41
after the valves 44 and 47 have been opened.
The oi1l, such as gasolene, passing from the
tank 41 past the valve 47, through the valve-
casing 49, conductor-pipes 45, 48, and 50, and
elbow 46 will enter the conductor 38 and,
vaporizing, will mingle with the air coming
through said conductor 38.  The mixed vapor
and air entering the chamber 2 will be 1gnited
by the heated pipe 63, and the products of
combustion formed thereby will be retained
under pressure in the chamber 2, from which

' they may be withdrawn for use in the engine
13 1n the same manner as described with ref-

erence to the products formed in chamber 1
after the valve 21 has been opened.

In lieu of the -heated tube 63 for 1gniting
the mixed vapor and air entering the cham-
ber 2 through the conductor 38 the torm of
electric 1gniting device shown in Fig. 9 may
be employed. In such case any suitable
means may be employed to cause a jump-
spark to pass at the pr oper time between the
electrodes 66 and 68, the inner ends of said
electrodes being dlsposed in the combustion-
chamber 2 adment to the discharge end of
the conductor 38.

It will be understood thut while we have
shown our invention used 1n connection with
a Corliss engine that 1t may be applied to any
other engine or mechanism in which the pres-
sure of a fluid is employed as the propelling
nower. | | ~

As already stated hereinbefore, the com-
pressed products of combustion may be used
also for other purposes than to be converted
into mechanical energy.

Many modifications may be made in the

carrying out of the principles of our inven-
tion without departing from the spirit thereot.

Having thus described our invention, what
we claim, and desire to secure by Letters Pat-
ent, 18— |

1. In an apparatus for the productlon of
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mechanical energy, the combination with a
combustion-chamber in which the products of
combustion are held under pressure, of an air-
Injecting means connected with the combus-
tlon-chamber, a valve controlling said air-in-
jecting means, a fuel-supply connected with
the said combustion-chamber. a valve control-
ling said fuel-supply, a cylinder connected
with the combustion-chamber, a piston mov-
able 1n one direction by the pressure from the
combustion - chamber, means for resisting
movement of the said piston in said dlrectlon
and means by which movement of the plston
controls the said two valves.

2. In an apparatus for the production of
mechanical energy, the combination with a
combustion-chamber in which the products of
combustion are held under pressure, of an air-
injecting means connected with the combus-
tion-chamber, a valve controlling said air-in-
jecting means, a fuel-supply connected with
the combustion- chamber, a valve controlling
sald fuel-supply. a cvlmder connected with
the combustion-chamber, a piston movable in
sald cylinder in one direction by the pressure
from the combustion-chamber, a
resisting movement of the said piston in said
dlrecmon and means by which movement of
the plston controls the said two valves.

3. In an apparatus for the production of
mechanical energy and heat, the combination
with means for effecting combustion of fuel
under substantially uniform pressure,of means
for converting portions of the products of
combustion thus formed into mechanical en-

ergy, and means, actuated by the said me- ;

spring for

o

4. The combination with means for effecting
combustion of fuel under substantially uni-
form pressure, of means for converting the
products of combustion thus formed into me-
chanical energy, and means actuated by said
energy and regulated by the pressure of the

products of combustlon for supplylng air to
the burning fuel.

5. The combm%tmn with means for effecting
continuous combustion of fuel under substan-
tlally uniform pressure, of means for convert-
ing the products of combustion thus formed
into mechanical energy, and means controlled
by the pressure of the products of combustion
for regulating the combustion of the fuel.

6. Thecombination with means for effecting
continuous combustion of fuel under substan-
tially uniform pressure, of an engine, means
for propelling thé engine by the products of
combustion, and means actuated by the engine

and retrula,tﬂd by the pressure of the products
of combustlon for continuing combustion of

the fuel.

7. The combination with a combustion-
chamber, of means for effecting continuous
combustion of fuel therein under substantially
uniform pressure, an engine, means for pro-
pelling the engine by the products of com-
bustion immed in the combustion-chamber,
and means actuated bV the engine and regu-
lated by the pressure in the combuslzlon cham-

“ber for continuing combustion of the fuel in

the combustion-chamber.
In testimony whereof we have signed our

names to this specification in presence of two

| subscribing witnesses.
chanical energy and controlled by the pressure

of the products of combustion not converted
into mechanical energy, for replacing with
tresh products of combustion those converted,
thus retaining a continuous supply of the
products of combustlon under pressure.

GEORGE J. WEBER.
CHARLES H. WEBER.

Witnesses:

WARREN D. Housg,
Henry F. Rosk.
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