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UNITED STATES PATENT OFFICE.
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CALORIC ENGINE,
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-Application filed May 8, 1914,

To all whom it may concern:

Be it known that we, Epwin F. Encur
and Liars Axperson, citizens of the United
States, residing at Chicago, in the county
of Cook and State of Illinois, have invented
certain new and useful Improvements in
Caloric Engines, of which the following is
a specification. .

This invention relates to engines com-
monly known as hot air engines which are
impelled by the expansion and contraction
of a fluid contained in a closed cylinder,
and the principal object of the invention is
to provide an improved construction, com-
bination and arrangement of the several
parts for producing a simple, economical
and efficient engine of this class.

A further object of the invention is to
provide means for automatically governing
the speed of the engine. o

A still further object is to provide im-
proved means for eifecting the movement
of the plunger and piston thereof in the cyl-
inder.

For the attainment of these ends and the
accomplishment of other new and useful ob-
jects as will appear, the invention consists in
the features of novelty in the construction,
combination and arrangement of the several
parts generally shown in the accompanying
drawings and described in the specification,
but more particularly pointed out in the ap-
pended claims. ) _

In the drawings, Figure 1 is a side eleva-
tion, partly in section, of an engine con-
structed in accordance with the principles
of our invention; Fig. 2 is a detail sectional
view on the line 2—92 of FFig. 1; Fig. 3 is a
detail sectional view on the line 3—3 of Fig.
1; Fig. 4 is a plan view; Fig. 5 is a side ele-
vation of a portion of the engine; Fig. 6 is
an end elevation; Fig. 7 is a detail sectional
view showing the governor valve, and Tigs.
8, 9, 10 and 11 are diagrammatic views
showing the relative positions of the plun-
ger and piston within the cylinder for dif-
ferent positions of the crank shaft.

Referring now more particularly to the
drawings, an engine bed 1 is formed with
a fluid fuel receptacle 2 and provides bear-
ings for a crank shaft 3 having offset crank
portions 4 and 5, one in advance of the
other. Mounted on the crank shaft are fly
wheels 6, one at each side of the base. Se-
cured to the engine base is 4 eylindrical cas-

Specification of Letters Patent,

Patented Feb. 16, 1915.
Serial Wo. 837,154.

ing 7 to which is connected a heating cylin-
der 8 forming a continuation of the cylin-
drical surface thereof substantially in line
with the center of the crank shaft and se-
cured to the casing by means of a fluid-tight
joint 9. Surrounding the heating cylinder
8 is a heating jacket 10 with perforations
11 therein, and with an opening for a
burner 12 which receives its fuel from the
fiuid fuel receptacle 2 by means of a pipe
13. A generating cup 14 is provided in con-
nection with the burner, and the burner is
controlled by means of a needle. valve hav-
ing a stem 15 rotated by means of a disk
16 to which a control rod 17 is attached.
Mounted for free reciprocation in the cas-
ing 7 and the cylinder 8 is a plunger 18

open at one end and with a closed portion

19 at the end adjacent the heating cylinder,
which is less in diameter than the plunger
proper so that an air space is formed be-
tween the closed portion 19 and the eylinder
8. Adjacent the point where the closed por-
tion 19 is connected to the plunger proper,
the plunger is provided with perforations
20 which form a communication between the
plunger portion 18 and the space within the
cylinder 8§ and cylindrical member 7. TFit-
ting closely within the plunger 18 and freely
movable therein is a piston 21.

The fluid is expanded in the cylinder 8
and contracted in the casing 7 and the ac-
tion is produced exclusively by the move-
ment of the piston 21 in the plunger 18 and
by the movement of them both in the casing
7. The proper movement is effected by
means of a rod 22 formed with a lateral ex-
tension 28 which connects one of the crank
portions 4 with the plunger 18. Provided
at one end in the lateral projection 23 is a
lever 24, the other end of which is con-
nected by means of a rod 25 with a piston
21. Intermediate the ends of the lever one
end of another rod 26 is connected, the other
end of which is connected to the crank por-
tion & which is angularly in advance of the
crank portion 4. Preferably there are two
rods 22 connected, one at each side of the
plunger 18, as shown more clearly in Fig.
2, with the rod 25 extending between them
and the lever to which the rod 25 is pivot-
ally connected being mounted on a rod con-
necting the extremities of the lateral exten-
sions 23, as shown more clearly in Iig. 8.
The result of this arrangement of parts is
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that the movement of the piston 21 is in ad-
vance of the movement of the plunger, and
the lever connection with the piston causes
it to have a quicker movement and a longer
throw than the plunger.

The cylindrical easing 7 is provided at the
end adjacent the cylinder 8 with an opening
27 controlled by a valve 28. This valve falls
of its own weight to admit air through the
opening 27 and is maintained in closed posi-
tion by means of a cam 29 mounted on a

governor rod 30. The governor rod extends
below the crank shaft of the base and is
provided with a coil spring 31 which tends
to press it in the direction to hold the valve
28 closed. The rod is also provided with a
crank arm 82 to which the rod 17, for con-
trolling the needle valve of the burner 12, is
connected, so that when the valve 28 opens,
the valve stem 15 is rotated in a direction to
shut off the fuel supply. In order to con-
trol the movement of the governor rod an
arm 83 (see Figs. 4 and 6) is connected there-
to adjacent the crank shaft 3, the outer end
of which bears against a collar 34 pressed
outwardly by a spring 35. Pivotally mount-
ed in the fly wheel at this side of the engine
are weighted levers 36 each having a cam
surface 87 bearing against the collar 34.
When the fly wheel is rotated the weighted
levers fly outwardly causing the cam sur-
face to press the collar 34 inwardly against
the tension of the spring 35 and causes the
governor rod 30 to be rotated by reason of
the engagement of the arm 33 with the collar
84, thus controlling the operation of the air
valve 28 and the fuel burner 12, as pre-
viously set forth.

It should be understood, of course, that
the admission of air through the opening 27
decreases the efficiency of the engine by de-
stroying the partial vacuum within the ex-
pansion chamber and thereby cutting down
the power produced by the expansion and
contraction of the fluid within the normally
closed chamber. This action is also assisted
at the same time by the control of the fluid
supply to the burner 12.

In operation the heating of the air within
the cylinder 8 causes it to expand thereby
forcing the piston outwardly as shown in
Fig. 8 and moving with it the plunger 18.
The piston at first travels more rapidly than
the plunger and this action draws the heated
fluid through the openings 20 into a space
within the plunger 18 and within the space
covered by the cylinder casing 7. Drawing
the heated air through the restricted open-
ings 20 into the space in the plunger assists
in cooling the air or fluid, and the contact
of the air with the plunger which in turn
is in contact with the cooling casing 7
further cools and contracts the air or fluid
and causes a partial vacuum which sets up
a counter-movement of the air through the
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openings 20 into the larger space in the
heating cylinder thereby acting upon the
piston and assisting the return movement of
both the piston and the plunger. If we as-
sume in Fig. 8 that the air is expanding the
piston will be impelled in the direction of
the arrow and at first will move more
rapidly than the plunger increasing the
space within the plunger and drawing the
heated air through the restricted openings
20. Because of the fact that the piston is at
a constant angular distance in advance of
the plunger it will reach the end of its stroke
before the plunger and will be started on
the return movement (as shown by Fig. 10)
in advance of the plunger. Before starting
on the return movement however the air
within the plunger has been sufliciently cooled
by its contact with the plunger casing 18
which contacts with the cooling cylinder 7,
to eontract the air and the contraction as-
sists in moving the piston within the plun-
ger and the plunger within the casings 7
and 8. It will be seen therefore that the
piston acts at a constant angular distance in
advance of the plunger at all times. The
cycle of operation diagrammatically shown
by Figs. 8 to 11, is repeated for each revolu-
tion and if the speed of the engine is con-

stant the amount of air within the cylinders ¢

will remain constant. The speed 1s auto-
matically governed by the admission or ex-
haust of air to or from the heating chamber.

The cylindrical member 7 may be regard-
ed as a cooling cylinder and the cylinder 8
as the heating cylinder, the cylinders being
connected by a fluid tight joint preferably
consisting of a codperating ridge and groove
joint.

't is obvious that others skilled in the arts
to which this invention appertains may
make various changes in the construction,
combination and arrangement of the several
parts without departing from the spirit and
scope of the invention.

What we claim is:

1. In a caloric engine, the combination
with a cylinder, of a plunger movable there-
in, and a piston movable a constant angular
amount in advance of the plunger to vary
the expansive space in the cylinder.

2. In a caloric engine, the combination
with a cylinder, of a plunger movable there-
in, and a piston movable a predetermined
angular amount at a constant angular dis-
tance from the plunger to vary the expan-
sive space in the cylinder.

8. In a caloric engine, the combination
with a cylinder, of a plunger movable there-
in, and a piston movable in the plunger at
a constant angular distance from and at a
different speed than the plunger.

4, In a caloric engine, the combination
with a cylinder, of a hollow plunger mov-
able therein having perforations in the sides,
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and a piston movable in the plunger in the

. same direction and at a constant angular
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distance from the plunger to vary the ex-
pansive space in the plunger.

5. In a caloric engine, the combination
with a cylinder, of a plunger movable there-
in, a piston movable in the plunger, a crank
shaft with offset crank portions, one in ad-
vance of the other, a rod connecting the
plunger with one of the crank portions, and
means for connecting the piston with the
offset crank portion which is at a constant
angular distance from the other crank por-
tion.

6. In a caloric engine, the combination
with a cylinder, of a plunger movable there-
in, a piston movable in the plunger, a crank
shaft with offset crank portions, one in ad-
vance of the other, a rod connecting the
plunger with one of the crank portions, and
means pivoted on the rod connecting the
piston with the offset crank portion which
15 at a constant angular distance from the
other offset crank portion.

7. In a caloric engine, the combination
with a cylinder, of a plunger movable there-
in, a piston movable 1n the plunger, a crank
shaft with offset crank portions, one a pre-
determined amount in advance of the other,
and means connecting the plunger and the
piston to the crank, the piston being con-
nected to that portion at a constant angular
distance from the portion to which the
plunger is connected.

8. In a caloric engine, the combination
with a cylinder, of a plunger movable there-
in, a piston movable in the plunger, a crank

_ shaft with crank portions, one angularly in
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advance of the other, a rod connecting the
plunger and one of the crank portions, a
lever pivoted to the rod, and other rods
connected to the lever one of which is con-
nected to the offset portion of the crank
shaft and the other of which is connected
to the piston for causing a greater throw
and a quicker action of piston than of the
plunger.

9. In a caloric engine, the combination
with a cylinder, of a plunger movable there-
in, a piston movable in the plunger, a crank
shaft having offset crank portions, one in
advance of the other, a rod connecting one
of the crank portions with the plunger, said
rod having a lateral projection, a lever piv-
oted at.one end in the extension, a rod con-
necting the outer end of the lever with the
piston, and another rod connecting the lever
intermediate its ends with the crank portion

o

which is angular in advance of the other
whereby the piston is moved in advance of
a greater length of stroke than the plunger.

10. In a caloric engine the combination
with the cylinder of a hollow plunger mov-
able therein having perforations in the sides,
a piston movable 1n the plunger in the same
direction and at a constant angular distance
from the plunger to vary the expansive
space in the plunger, and a speed governor
comprising an air inlet for the cylinder.

11. In a caloric engine the combination
with the cylinder of a hollow plunger mov-
able therein having perforations in the sides,
a piston movable 1n the plunger in the same
direction and at a constant angular distance
from the plunger to vary the expansive
space in the plunger, and a governor de-
pendent for operation upon the speed of the
engine comprising a valve to admit atmos-
pheric air to the cylinder, and means to op-
erate the valve.

12. In a caloric engine the combination

with the cylinder of a hollow plunger mov-

able therein having perforations in the sides,
a piston movable in the plunger in the same
direction and at a constant angular distance
from the plunger to vary the expansive
space in the plunger, and a weighted valve
to admit air to the cylinder and a governor
dependent for operation upon the speed of
the engine to permit the weight of the valve
to open it when the speed of the engine is
too high. ' '
18. In a caloric engine, the combination
with a closed cylinder, of means to vary the
expansive space therein, a heater for the cyl-
inder comprising a burner and a valve for
the burner, a valve to control the supply of
air in the cylinder, and means dependent
upon the speed of the engine for operating

both valves.

14. In a caloric engine, a cooling cylinder,
a heating cylinder having its inner surface
practically continuous with the cooling eyl-
inder, a fluid-tight ridge and groove connec-
tion for the cylinders, and means to vary the
expansion space in the cylinders comprising
a plunger movable in the said cylinders.
In testimony whereof we have signed our
names to this specification, in the presence
of two subscribing witnesses, on this 1st day
of May, A. D. 1914.
EDWIN F. ENGEL.
LARS ANDERSON.
Witnesses:
Kent W. WonNzLL,
Cuaries H. Szem.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
‘Washington, D. C.”
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