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UN ITED STATES PATENT OFFICE

 ANDREW J. THOMPSON

OF ANETA 'NORTH DAKOTA

ENGINE.

- Specification of Letters Patent.

Patented Sept 6 1910.

Applicatlon ﬂled Fehruary 186, 1910 Senel No 544,274,

To all whom it moy concern:

Be it known that I, ANDREW J. THOMP-
SON, a citizen of the Umted States, residing
at Aneta, 1n the county of Nelson and State

- of North Dakota, have invented a new and

useful Engine; and T do hereby declare the
following to be a full, clear, and exact de-
scription of the mventlon such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same.

‘This invention belongs to the art of gas

- engines, and pertains especially to a type of

15

20

engine in which a mixture of air or oxygen |
and the fumes.from oil is employed as fuel,
which 1s projected into a combustion cham-
ber located within a steam boiler, in which
combustion chamber the pressure "therein- is
greater than atmospheric pressure, and by
the explosion of the fuel, as-.it is prOJected
into the combustion ohamber the water in
the boiler and about the oombustmn cham-

- ber 1s heated to a great temperature,in order

25

30
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40

that the steam therefrom may be employed
for running an engine, used in conjunction
with the present invention, the detail struc-

ture of which will be heremafter thoroughly
described.

One of the ob]ects of the invention is to
provide an air compressor of a two cylinder
type, whereby air may be drawn therein,
compressed 1n a low pressure cylinder, and
then ejected 1uto a high pressure cyllnder,

where 1t 1s again compressed and forced or
delwered into the air reservoir. ‘From the

air reservoir, a certain portion of the air

ascends through a pipe or tube to an o1l or
fuel tank, above the level of the oil, so that
the oil may be forced downward 'to that
point where it may be vaporized by air or
oxygen from the reservoir, and projected
into the combustion chambel in the form

of combustible gases. The fuel used may be |

- crude o1l or petroleum, or any other smtable

45

50

or similar fluid.

Another object of the invention is the
provision of means or a power cylinder, into
which the products of combustion from the
combustlon chamber, after passing through
the flues of the boﬂer are delivered, in order
that the piston of the power cylinder may be
operated, which, in turn, operates the air
COmpressor, through the medium of the rod

. couueotlon As herembefore stated, an en-

- 55

gine of the steam type 1s utilized in con-
jum tion with the rod of the power cylinder
and the a1r COmMpressor, in order to oselst 1n

shown 1n connection with the

plan view of the gas engine, showin
‘various operating parts in elevation, and fur-

5—5 of Fig. 1, showin

the thorough operation of those parts, sad
engine of the steam type, as shown, receives
its supply of steam from the steam. boiler of
the gas engine, there being a. suitable water

o1l supply for the fuel tank.

confined to thls specific design,

tice may necessitate changes and variations,
the right thereto belongs to the apphoant
yrovided -such changes and variations are

comprehended by the a dppenoleol claims.
To obtain a full and correct understand-

is directed to the accompanying drawings,

the structure therein being described by this

specification, and in which drawings—

Figure 11s a vertical sectional view through
the gas engine, showing the interior struc-

In this specification and- the a,nne*{ed'.
drawings, a particular design of device is -
adhered to, but the invention 1s not to be

The device in its actual reduction to prac— -

60
supply -for said steam boiler, and also an

65
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ing of the details of construction, attention

79

ture of the boﬂer the oombustlon chamber,

and the power cyllnder and air compressor ;
in this figure an engine of the steam type 1s

gas engine.

Fig.

through the air compressor. Fig. 3 is an

enlarged sectional view through the power

cylinder, which, in Fig. 1, is shown as cou-

pled in oon]uuctlon with the a1 COMPTessor,
receiving the products of combustlon from

the combustion chamber. Fig. 4 is a top

the

80

2 1s an enlarged sectional detail view I

89

90

ther illustrating the engine A ooupled there-

with, Fig. 5 1s a sectional view upon line

the construction and
location of the flues of the boiler. Fig. 6 1s

an enlarged detail view, showing the con-
nectlone between the fuel tank, the air reser-

voir and the rear portion of the steam boiler.

Fig.7 is an enlarged detail view of the elbow
connection 10, between the pipe 12, the pipe

15 and. the ﬂautred pipe 24, showmg the de-
flector plate 21, and the erforftted block or

partition 18 (which conelsts of the two parts

19 and 20). -
Referring more essentially to the detailed

95

100
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structure of the gas engine, 1 represents a .

steam boiler, which may be of any desired

form, and is provided Wlth a plurality of |
heating tubes 2. Located upon the interior
of the boiler casing is an inner casing 3,

110

consisting of two sections 4 and b, between

which sectlons the heatmg tubes a,re con-



o

nected. The section of the inner casing, for |

 Instance the greater part thereof, is utilized
~ as a combustion chamber 6, in which is lo-
- cated a partition or section or body, which

10

15

becomes 1ncandescent under the heat of the
flame or under the heat from the combustion
of the gases. This partition, section or body
7 may be of various forms and materials, but
in the drawings it is shown as being made or
constructed of fire clay or brick or the like.

As this partition, section or body becomes |

incandescent, after the gas engine is under

way, the fuel or gases as they enter the com-

bustion chamber are easily and readily
united. Between the inner and outer cas-
ings of the boiler, a water space 8 is pro-
vided, which receives its supply from any
suitable source, for instance as shown at 9.

~ Leading from the outer casing of the boiler

20

25

30

35

1s a steam pipe 10, which communicates and
connects with the steam chest a of the engine
A, 1n order that the evaporation of the water
in the boiler may be used for furnishing
power to the engine A. |

11 represents the o1l fuel tank, from which

a pipe 12 extends, and to the upper portion

of which an air supply pipe 18 connects, in
order that air may be supplied above the
level of the o0il or fuel, in order that the oil

-or fuel may be forced through the pipe 12.

This air supply pipe 13 extends from and
communicates with the air reservoir 14. Ex-
tending upwardly from the reservoir 14 is a
short pipe 15, to which is coupled the elbow
connection 16, which forms communication
between the combustion chamber, the air
reservolr, and the pipe 12. This elbow con-
nection 16 is provided with a mixing cham-

. ber 17 , 1n which is located a perforated block

40

45

or partition 18, consisting of two parts 19
and 20, the purpose of which is to allow the

combined fumes or gases from the oil and

the air or oxygen to mix and pass there-
through, but the part 20 of said block or
partition prevents the flames in the combus-
tion chamber from reaching the mixing
chamber in the elbow connection 16. Pro-
jecting laterally from one of the walls of

~ the mixing chamber 17 is a deflector plate

50

bd

- which extend or are _
“bustion chamber. The end 22 of the elbow

60

21, against which the oil as it flows through
the pipe 12 contacts, which action breaks or
sprays the o1l into small particles, in order
that the incoming air unger' high pressure
may easily spray and mix with the same in
order to form the proper combustible gases,
rojected into the com-

connection 16 is flanged at 23 and is con-
nected to a flanged pipe 24, which is thread-
ed into a plate 25 of the boiler. This plate

- 25 18 located between the inner and outer

65

casings of the boiler, and betwcen it and the
sald casings is suitable packing 20, there be-
ing suitable bolts for holding the plate in

position. The end 27 of the elbow connec- | 58, and connected with the power cylinder

with the
pressor), and furnished power for the air .

969,221

tion 16 is also flanged, as at 28, and 1s bolted
to a flanged portion 29 of the pipe 15, and at
this junction, and preferably located in a
portion of the pipe 15 is a check valve 30,
which prevents back pressure of the. gases
or the combined fumes from the o1l and air
or oxygen from entering the air reservoir.
31 represents an alr compressor, cCompris-
ing a low pressure cylinder and a high pres-
sure cylinder 32 and 33. Extending through
the cylinders 1s a piston rod 34, at two loca-

70

79

tions thereon pistons 35 and 36 are ar-

ranged. The piston 35 operates in the low
pressure cylinder, while the piston 36 op-
erates In the high pressure cylinder. These
low pressure and high pressure cylinders

- are provided with suitable packing glands

37 and 38, through which the piston rod 34
extends. The low pressure cylinder is pro-

vided with two air inlets 89, which are con-

trolled by spring-tensioned valves 40 and 41,
which valves alternately open and close. In
other words, as the piston 35 moves in the

direction of the arrow 42, the valve 41 is

opened, in order to draw a supply of air,
and the air in front of the piston 35, when

‘the same is in the position shown in Fig. 1,

80

85

90

closes the valve 40 and opens the spring- -

tensioned valve 43, (which 1s located 1n the
casing 44), and by the opening of the valve
43, the air in front of the piston 35 is forced

into said casing 44 and through the pipe 45.

When the piston 35 is operating in the re-
verse direction, or in the direction of the
arrow 46, a similar cycle of operations 1s
accomplished, but with one exception, and
that is, the valve 47 is opened, as well as the
valve 40, and the valve 41 1s closed. When
the valve 47 is opened, the air passing there-
by is also forced into the casing 44, and

through the pipe 45.

The pipe 45 communicates with the casing

48, of the high pressure cylinder 33. The

high pressure cylinder 83 is similar 1 con-
struction to the cylinder 32, there being
similarly operated valves, designated by the

numerals 50, 51, 52 and 53, all of which are

spring-tensionec)l, as well as the valves 40,
41, 43 and 47. The operations of the parts
of the cylinder 33 are similar to those of the
cylinder 32, but with the exception that the
alr as it reaches the casing 54, 1s delivered
or forced through a pipe 55 and into the air
reservoir 14, under extreme high pressure.
The cylinder 33 is smaller in diameter than
the cylinder- 32, therefore, when the air

reaches the cylinder 33, the same s consid--_

erably more compressed. |

56 designates the means or power cylin-

der (the piston rod 57 of which is coupled
piston rod 34 of the air com-

compressor. This means or power cylinder
56 1s provided with the usual water jacket

95

100

105
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1S 2 p’ipe‘59, which communicates with the
inner casing, or rather the interior of the
inner casing, of the steam boiler, forward

of the heating tubes, so that as the products |

of combustion from the combustion cham-

ber, emanate from the heating flues may |
reach the means or power cylinder 56, and
‘in rear or in front of the piston 59* (which

piston 592 is carried by the piston rod 57.)
The products of combustion pass through
the pipe 59 with sufficient force to reach the

chamber 59° between the valves 60 and 61 |

(which alternately open or close by means
of the rocking shafts 62 and 63.) These
rocking shafts are provided with upwardly
extending arms 62* and 632, which-are con-

nected with the valve rods 61*. To operate
the rocking shafts or rods 62 and 63, a shaft

64 is provided. This shaft 64 is mounted
in suitable bearings 64* of the base of the

apparatus. To transmit power to the shaft

64%, the same is provided with a beveled

‘gearing 64°, which is in mesh with the bev-

eled pinion 64¢. This pinion 64° 1s rotatable
with the shaft 64 (which 1s mounted 1n
bearings 64°). The shaft 64? 1s provided
with a beveled pinion 648, which 1s in mesh
with a beveled gear 64® (which 1s rotatable

fly wheel 79* and two disks 80, which are
connected by pitman rods 81, to the piston
rods 34, clearly shown in Fig. 4 of the draw-
ings. One of the piston rogs

ed by a pitman rod 34* to the engine A, in

order to assist the piston rods 34 in their

- operations, and, therefore, assist the power

40

45

o0

cylinders in their operations. . The shaft 64" |

is provided with a plurality of cams, there
being six in number, three to operate the va-
rious valves of one power cylinder, while

- there are three more to operate the valves of

the opposite These cams

ower cylinder.

- are designated by the characters 65, 66 and

67. The cams 65 are engaged by anti-fric-

tional members 68, which are carried by the
oscillating arms 69*. These arms 69* are

mounted to move with the rods or shafts 62

and 63, which operate the valves 60. It will

be noted that as the shaft 64 rotates, the
cams 65 also revolve, which raise and lower

~ the arms 69%. By this operation, the valves

59

60

are opened and closed. The arms 96* are

raised against the tension of the springs 69°, |

and upon the reaction of the springs the
arms are lowered. The cams 66 are engaged
by the frictional members 662, which are

carried by the rods 66°. These rods 66° are

slidable in guidés 66¢, and are spring-ten-
sioned by means of the spring 662 The
ends of the rods 66°, opposite the ends carry-
ing the frictional members 66* are connected
to the arms 66e.. These arms are movable
with the other two rocking shafts 62 and

nected to these arms are rods 70°
rods 70¢ are provided with enlargements 705,

34 1s connect- |

8

will be clearly noted .that the various valves

of the upper portion of the power cylinder

are alternately operated by the above de-

scribed mechanism. -
To operate the exhaust valves 68 and. 69,

the rods 70 and 71 are connected by the links

70* and 712, which are connected to the arms:
Movable with

70° of the rocking shafts 70°.
the rocking shaft 70° are arms 70?9 and con-
These

having slots 70", through which the shaft 64
extends. These enlargements are disposed

adjacent the cams 67, and mounted upon

stud shafts of these enlargements are anti-

frictional rollers 70%, which ride about the

periphery of the said cams, in order to im-

part a reciprocating motion to the rods 70¢,

so as to rock the shaft 70°. These rods 70°

alternate in their movements, for instance,
as one of the rods is moving rearwardly and
downwardly, the opposing rod is moving
forwardly and upwardly. As the valves

68 and 69 are operated, an exhaust of the
products of combustion is readily had
through the casing 72 and pipe 73.

The portions of the power cylindei"

through which the piston rod 57 passes, are

_ | provided with packing glands 74 and 75,
Mounted upon the shaft 79 is a suitable .

in order to prevent the escape of the product
of combustion. The pipe 59 is provided

with a water jacket 76, which water jacket

76 and the water jacket 58 are designed for

70
75
80
85
90

05

the purpose of cooling the products of com-

bustion. as they reach the power cylinder.
The high and low pressure cylinders of the
air compressor are also provided with water

100

jackets 77 and 78, which keep the air which

is drawn therein at a cool temperature.

The water jackets of the power -cylindér'

and the air compressor are provided with
pipe connections 83 and 84 with the water

105

supply tank 9, as shown clearly in Fig. 1,

there being a suitable connection 83* be-
tween these pipe connections and the steam
boiler. The connection or pilpe 84 1s pro-

vided with a check-valve 87, which closes

automatically when the supply is cut off

110

by the valve 89. ' The connection between

the water supply and the steam boiler is
provided with a valve 89%, the purpose of

‘which is to cut off the water supply from

the steam boiler when it is so desired.

If at any time 1t 1s forgotten to shut off

the valves 89 and 892, and the water flows
continually until it backs against the check

“valve, the back pressure of the water will

close the said check-valve. As air 1s taken
in through the intakes below the pressure
cylinders of the air compressor, the same 1s
compressed and forced into the high com-
pressor cylinder, where it is again consider-

‘ably compressed. As the air is compressed
in the high compress

cylinder, it is' forced

115

120

125

65 63, as shown clearly in Figs. 8 and 4. It | into the reservoir. The piston rods and 130
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pistons are operated through the medium of

the power cylinder, and are also assisted in
their operations by means of the engine A
(which receives its generation of steam from
any suitable source not shown, as indicated
at 898.) This engine A also receives its gen-
eration of steam from the steam boiler. -

By forcing a high pressure of air into thé_

reservoir, a certain portion thereof passes
through the pipe 13, but the greater portion
thereof passes through the check-valve in

the pipe 15 into the mixing chamber 17,

where 1t thoroughly mixes with and vapo-

rizes the supply of oil from the pipe 12, at

the point where the perforated block or par-
tition 18 1s arranged. The certain amount
of air which goes through the pipe 13 enters
the o1l or fuel tank 11 above the level of the
o1l or fuel, and causes the oil or fuel to flow
through the pipe 12, and when the supply
of o1l reaches a point adjacent the perfo-
rated block or partition 18, it.strikes the de-
flector 21, where it is broken into particles
of infinitesimal size. These small particles
are easlly and readily vaporized, and when
the fumes are thoroughly mixed with the
air, a high explosive mixture is produced,
which 1s projected into the combustion
chamber, and as this mixture reaches the
partition, section or body 7 (which becomes

incandescent from the heat of the flames),
1s 1gnited. After this explosive mixture is

ignited, the products of combustion there-

~ from are conveyed through the heating flues

35

40

45

50

55

60

65

of the steam boiler, and conducted through
the pipe 59 and to the power cylinder 56,
where 1t is utilized for operating the piston
59%, the piston rod of which, in turn, oper-
ates or assists in operating the compressor.
From the combustion of this explosive mix-
ture, an intense or extreme heat 1s protuced,
which, together with the products of com-
bustion traveling through the heating flues,

‘heats the water in the water space sufficiently

to generate the proper amount of steam,
whereby the engine A may be supplied with
a supply of steam. The pressure, as herein-

before stated, within the combustion cham-

ber 1s considerably ﬁreater than atmospheric
pressure, and by this great pressure, suffi-
cient power is produced, in order to properly
manipulate the piston 592, -
Having thus fully set forth the inven-
tion, what is claimed as new and useful is:—
1. In a gas engine of the type set forth, a
steam boller having an inner and an outer
casing provided with heating flues, said in-
ner casing having a combustion chamber
provided with a partition of material de-
signed to become incandescent, in combina-
tion with an air reservoir and an oil fuel
tank, a mixing chamber for the air and the

fumes from the o1l having a deflector for

breaking the oil into smsll particles, means
for compressing and forcing

069,221

reservoir, and means for operating said last-

named means. ' | |
2. In a gas engine of the type set forth, a

steam boller having an inner and an outer

casing provided with heating flues, said in- . '
ner casing having a combustion chamber
provided with a partition of material de-

signed to become incandescent, in combina-
tion with an air reservoir and an oil fuel
tank, & mixing chamber for the air and the
fumes from the oil having a deflector for
breaking the oil into small particles, an air

| compressor for compressing and forcing air

into the air reservoir, an

erating the air compressor.
3. In a gas engine of the type set forth, a

steam boiler having an inner and an outer

means for op-

‘casing provided with heating flues, said in-

ner casing having a combustion chamber
provided with a partition of material de-

tion with an air reservoir and an oil fuel
tank, a mixing chamber for the air and the
fumes from the oil having a deflector for
breaking the oil into small particles, an air

(0

75

80

85

signed to become incandescent, in combina- |

90

compressor for compressing and forcing air -

into the air reservoir, a power cylinder for
furnishing power to the air compressor, and
means for assisting the power cylinder and
the air compressor in their operations.

4. In a gas engine of the type set forth, a
steam boiler having an inner and an outer
casing provided with heating flues, said in-
ner casing having a combustion chamber
provided with a partition of material de-
signed to become incandescent, in combina-
tion with an air reservoir and an oil fuel
tank, 2 mixing chamber for the air and the
fumes from the oil having a deflector for
breaking the oil into small particles, an air
compressor for compressing and forcing air
into the air reservoir comprising a low com-

pressor cylinder and a high compressor cyl-
inder having an external pipe connection

therebetween to convey the air compressed

compressor cylinder, and means for operat-
Ing the air compressor. - |

5. In the gas engine of the type set forth, a
steam boiler having an inner and an outer
casing provided with heating flues, said in-
ner casing having a combustion chamber
provided with a partition of material de-
signed to become incandescent, in combina-
tion with an air reservoir and an oil fuel
tank, a mixing chamber for the air and the
fumes from the oil having a deflector for
breaking the oil into small particles, an air
compressor for compressing and forcing air
into the air reservoir comprising a low com-
pressor cylinder and a high compressor cyl-
inder having an external pipe connection
therebetween to convey the air compressed
by the low compressor cylinder into the high

95

100

105

110

by the low compressor cylinder into the high

115

120

125

air into the ! compressor cylinder, a power cylinder for 130



19

29

30

069,221

furnishing power to the air compressor, and
means for assisting the power ‘cylinder and
the aur compressor in their operations.

6. In a gas engine of the type set forth,

an cil fuel tank, an air reservoir to receive

‘air under high pressure, & niixing chamber
1ntermediately arranged between the tank
and the reservoir having a deilector plate
nositioned horizontally therein to break the

oil in small particles and provided with a
periorated block or partition consisting of
two parts, oue of which 1s to prevent the
fiames in the combustion chamber from
reaching the mixing chamber, a steam boiler
having a v.ater space and provided with a
combustion chamber to receive the combined

fumes from the oil and the air, said combus-

tion chamber having means becoming incan-

descent from the flames in the combustion |

chamber for igniling the explosive mixture,
said steam boiler having heating flues for-
ward ¢f the corabhustion chamber, means for
forcing and comapressing air into the reser-
voir, a power cylinder for receiving the
products of comnbustion through the flves
whereby sald compressing and forcing
means may be operated, and means receiv-
ing steam power from the boiler for assist-
ing sald power cylinder and said ecompress-
ing and forcirg means in their operations.

7. In a gas engine of the type set fortn,

‘an o1l fuel tank, an air reservolr to receive

-39

40

45

N1t

- perforated block or

alr uirder high pressure, a mixing chamber
interinediately arranged between the tank
and the ieservoir having a aeflector plate
positicned horizontally therein to break the
oil in small particles and provided with a

’ artition consisting of
two parts, one of .'Wﬁich 1s to prevent the
flames 1n the combustion chamber from
reaching the mixing chamber; a-steam botiler
baving a water space and prcvided with a

-ecombustion chamber tec receive the combined

fumes frum the cil .and the air, said com-
bustion chamber having means becoming in-
candescent from the flames in the combus-
tion chamber for ignitiv, r the explosive mix-

ture, sai1a steam boiler fﬁﬁng heating flues

forward of the combustion chamber, an air
compressor for compressing and forcing uir
into the rcservoir comprising a low com-

pressor cylinder and a high coipresso cyl-
inder having an external pipe connection
therebetween to convey the air compressed
by the lower compressor cylinder into the
high compressor cylinder, a power cylinder
!" for receiving the products of combustion
|

|
|

through the flues whereby said compressing
‘and forcing means may be operated, and
| means receiving steam power from the boiler

compressing and forcing means in their op-
eratfions. - , ¢
8. In a gas engine of the type set forih, a,
steam boi%er, comprising an Inner and an
| outer casing and having a water space there-

sections having located therebetween a plu-

raiity of heating flues, said inrer casing hav-

ing a combustion ci.amber in -the rear of

tne heating flues having means becoming 1n-

i candescent from the heat of the tlames in
the comrbustion chamber, means for mixing

| and projecting an explosive mixture inte the
combustion chamber.

9. In 4 gas engine cf the type set forth, a
steam boiler, comprising an inner and an
onter casing and having a water space there-
between, said inner casing comprising two
sections having located therebetween a plu-
rality of heating fiuzs, said inner casing hav-
ing a combustion chamber in the rear of the

candescent from the heat of the damas n
ihe combustion chamber, in combination
with un oil fuel tank dnd air reservoir hav-
ing a mixing chamber arranged interme-
" diately thereof, an air compressor for fore-
;

ing and compressing air into the reservoir,
a power cylinder to receive the products oxf
combustion from the combustion chamber
the generation of steam from the boiler to
assist the power cylinder and the air com-
giessor in their operations.
" In testimony whereof I have signed my
name  to this specification in the presence
of two subscribing witnesses. =~

- ANDREW J. THOMI'SON.
- Witnesses: . | *
o Go. O.-KEI\N*,-#.@.; .

C. D. Fonk.

between, said inner casing comprising two

heating flues having mecans becoming In- .

through the flues, and means for receiving.
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. for assisting said power cylinder and said
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