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To all whom it may concern:

Be 1t known that I, Rrcxarp E. DEAN, a
citizen of the United States, residing at Ma-
son City, in the county of Cerro Gordo and
State of lowa, have invented certain new and
useful Improvements in Steam-Engines; and
I do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it appertains to make and use the
same. .

My invention relates to that class of steam
engines wherein the steam is intermittently
and mstantaneously generated by the con-
tact of a spray of water with highly heated
surfaces. )

My invention has for its object to improve
this type of engine and to this end it consists
of the novel devices and combinations of de-
vices hereinafter described and defined in the
claims. |

In steam engines of the type.above noted,
1t has hitherto been common to wenerate
steam intermittently by the contact of a

spray of water with highly heated surfaces:

but in such engines the generation of steam
has taken place outside of thé engine cylinder

‘and has been intermittently admitted into the

cyiinder by a properly timed valve.

As the broad feature of my invention, I
place the highly heated generating surfaces
within the cylinder and intermittently oen-
erate the steam directly within the cylinder,
by the introduction of water into the cylinder
and onto the said generating surfaces, at the
proper times with respect to the piston move-

ments, by means of properly timed water

injecting mechanism.

The mvention is illustrated in the accom-
panying drawings, wherein like characters
indicate like parts throughout the several
Views.

Referring to the drawings, Figure 1is a plan
view of the improved engine. Fig. 21s a ver-
tical section taken approximately on the line
o2 of Fig. 1. Fig. 3 is a transverse vertical
section taken approximately on the line 2 23
of Fig. 3. Fig. 4 is a front end elevation of
the engine with some parts broken away and
some parts sectioned; and Fig. 5 is a horizon-
tal section taken on the line 2% z° of Fig. 4,
some parts being broken away. | _

The numeral 1 indicates the engine cylin-
der which, as shown, is cast integral with a
frame or base 2, but which may be of any
suitable construction. Also, the said cylin-

-_

der 1s shown as provided with a surrounding
water jackefing chamber 3.

The numeral 4 indicates the engine crank
shaft which is journaled in suitable bearings
5 on the bed frame 2, and as shown carries g
Eair of fly wheels 6, one or both of which may

e used as driving pulleys, or if desired, of
course, said cranﬁ shaft may be provided
with an independent driving pulley. That
end of the cylinder 1 which is nearest the
crank shaft is open, but the other end there-
of 1s closed by means of a cylinder head 7.
An annular cylinder section 8 is referably
interposed between the head 7 &ncF the main
body portion of said cylinder. The said
parts 7 and 8 may be rigidly but detachably
secured to the cylinder 1, by means of ma-
chine screws 9 or other suitable devices. The
joints between the said parts must, of course,
be steam tight. Working within the cylin-
inder 1 is a piston 10 that is connected to the
crank of the crank shaft 4 by & erank rod 11.

The steam generating surface is afforded
by a crooked metal tube 12, portions of
which are preferably cast into the ring or
annular cylinder section 8. The ends of said
tube project outward beyond the said ring
3, and these outwardly projecting ends are
Ereferably of funnel shape. A pair of gas

urners 13, shown as supported from the cyl-
inder 1 by an arm 14, are positioned to di-
rect flame directly into the ends of the gen-
erating tube 12. At its intermediate por-
tion, said generating tube is shown as pro-
vided with an outlet passage 15, which pas-
sage also extends outward through the said
ring, so as to afford an opening for the dis-
charge of the products of combustion from
the burners 13. The numeral 16 indicates
a small tube for delivering gas or hydro car-
bon oil to the burners 13. By the flame
from the burners 13, the generating tube 12
may be kept at angr desired heat for the
proper generation of steam. One or more
of the said burners may, of course, be em-
ployed. .

T'he water delivery passage to the cylin-
der, as shown, is formed in an elbow 17 cast
integral with the cylinder head 7. This el-
bow 17 is formed with a small plunger seat
17%, a-small water containing chamber 18
and an admission port 19. The outer end
of the chamber 18 is shown as closed by a
removable plug 20. The admission port 19
1s normally closed by a spring seated valve
21, the spring 22 of which as well as the stem
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of which valve, are located within the water
chamber 18. A small pump  plunger 23
- works within the plunger seat 17+ and i

yleldingly pressed outward by a  coiled
5 Spring 24. .

The numeral 25 indicates a shalt mounbed
in suitable bearings 26 and 27 on the base 2
and cylinder 1, respectively. The numeral
28 1ndicates a pump actuating cam which is
tapered longitudinally and is connected to
said shaft by a key 29 which causes it to To-
 tate with said shaft, but permits the same
to slide on said shaft. "The shding move-
ments or adjustments of said cam 28 are con-
trolled by a centrifugal governor which, as
shown, comprises a head 30 carried by the
sald shaft, another head 31 connectod to
sald cam, a pair of togele levers 32 connect.
ing said two heads, a pair of governor balls
33 carried by said toggle levers, and a Spring
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15

20

stantly converted into

34 connecting said governor balls and yield-
ingly drawing the same toward the axis of |
the shaft 25. The numeral 35 indicates g
waler supply pipe that leads from a suitable
source ol water supply, such as an elevated
tank, and opens into the plunger seat 172
which is inward of the position occupied by
the inner end of the plunger 23 when the laf- |
ter 1s in its outermost position, as best shown
i Fig. 5. _

An exhaust port 36 opens from the outer ]
lower portion of the ¢cylinder 1 and, as
shown, leads to an elbow 37 cast’ integral |
with said cylinder, and from thence to an
‘exhaust pipe 38. The exhaust port 36 is
normally closed by an exhaust ira,ﬁre 39, the
stem 40 of which projects downward through |
the elbow 37 ang 1s subject to a, spring- 41

29

30

35

that assists gravity in normally holding |
sald exhaust valve closed. Pivoted at 49
to a projection of the base 2, is a bell crank ,
lever 43, the lower arm of which normally
underlies the lower end of the valve stem 40, |
and the upper arm of which is subject to a
cam 44 carried by the shaft 25. The rear
end of the shaft 25 is coupled to the engine ]
crank shaft 4 by a pair of miter gears 45, so
that said shaft 25 1s given one rotation for
each rotation of said crank shaft.
50  The cam 44 is arranged to open the ex-
. haust valve 39 approximately at the time
when the piston 10 hegins its inward stroke
and to permit the said exhaust valve to be
closed by the spring 41 just before said pis- |
ton has reached the said exhaust valve.

The sliding pump actuating cam 28 is ar-
ranged to act directly upon the outer end of
the pump plunger 23, and it is so timed that
it will move said plunger "inward at or
slightly before the piston has completed its
mward stroke. The inner portion of the
plunger seat 17* and the entire chamber 18
will always be full of water. Hence, when
the plunger 23 is moved inward, the water
65 will be forced inward, the pressure of water |
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agie1st the admission valve 21 will foree the
sald valve openand moreorless water, depend-
g on the extent of movement of said pump
plunger, will he forced into the cylinder and
directly against the hot cgenerating tube 12.
The water thus thrown against the generat-
ing tube in the form of a spray, will be in-
. steam and, hence,
will act upon the piston to upart an out-
ward or working stroke thereto.

The amount of water and , hence, the
amount of steam generated under an in-
ward movement o% the pump piston as
already stated, depends on the extent of
movement given to said plunger, and the
amount of this plunger movement depends
on the position of the shiding cam 28 longi-
tudinally of the shaft 25. Thae centrifugal
governor operating on said sliding cam block
28 automatically controls the speed of the
engine. More particularly stated, when the
speed of the engine increases above the
predetermined desired speed, the governor
balls move further outward, thereby draw-
ing the cam block 28 toward the said ooV-
ernor, so that its smaller diameter then oper-
ates the pump plunger 23, thereby
shortening the stroke of said plunger and re-
ing the amount of water introduced into

er working stroke of piston,
and hence, ofp course, decreasing the steam
generation with the result that the speed of
the engine will drop back to normal running
sEeed. On the otﬁer hand, if the speed of
the .engine is decreased under INcreasing
load, the spring 34 moves the governor balls
nearer together, thereby sliding the cam
block 28 away from the governor, so that its
larger diameter will then operate on the
pump plun%(er' with the result that the
plunger stroke will be increased, a greater
amount of water will be introduced into the
cylinder for each plunger stroke, and a greater
) Ul be produced for each
working stroke of the piston.
- By the arrangement above described,
wherein the generation takes place directly
n the cylinder, a maximum eﬂ?cienoy of the
steam generated is produced, as the loss of
heat due to radiation is thereby reduced to a 175
minimum. Furthermore, the construction
described is simple, easily constructed and
maintained.

What I claim is:

1. The combination with a steam engine, 199
of a generating tube extending into the cyl-
inder of said engine with its main body por-
tion exposed for generating action, means for
forcing a hot blast into said tube, and means
for intermittently introducing water into 125
sald cylinder and onto said tube, substan-
tially as described. |

2. The combination with a steam engine,
of & generating tube extending into the cyl-
inder of said engine with its main body por- 130
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tion exposed for generating action and with
its ends opening at the exterior of the cylin-

L T

der, a burner positioned to direct a flame ;

into one of the open ends of saind generating
tube, and means %or iternnttently mtroduce-
Ing water into said cylinder and onto said
generating tube, substantially as described.

3. The combination with a steam engine
having a generating tube within its eylinder
and provided with a valve-equip ]i]ed exhaust
port and means for operating the valve of
sald exhaust port with a properly timed
action, of means for intermittently introduc-
ing water into said cylinder and onto said

15 generating tube, comprising a water supply

conduit terminating in an admission port, a

“

spring-pressed valve normally closing saic
acmission port, a pump tplunger working in a
scat which forms.part of said water conduit,
an engine driven shaft, a tapered cam car-
ried by but slidable on said shaft and operat-
ing on said pump plunger, and a centrifugal

| governor carried by said shaft and operative

to slide said cam block, and thereby vary the
action of the latter on said pump plunger,

substantially as described.

In testimony whereof 1 affix my signature
i presence of two witnesses.

RICKARD E. DEAN.
Witnesses:

W. G. C. BAGLEY,
C. B. MoNUTER.
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