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UNITED STATES

PateEnT OFFICE.

CHARLES A. ANDERSON, OF JOLIET, ILLINOIS.

HOT-AIR ENGINE.

SPECIFICATION forming part of Letters Patent No, 537,517, dated April 16,1895,
Application filed December 15, 18 84, Serial No, 631,868, (Nomodel)

To all whom it may concer: ‘
Beit known thatI, CHARLES A. ANDERSON,
a citizen of the United States of America, re-
siding at Joliet, in the eounty of Will and
State of Illinois, have invented certain new
and useful Improvementsin Hot-Air Engines,
of which the following is a specification, refer-
ence being had therein to the accompanying

drawings and the figures of reference thereon, -

forming a part of thisspecifieation, in which—

Figure 1 is a side elevation of the engine ‘

except the upper generator, which is shown
in longitudinal section. Fig. 2 is' a plan view
of“the engine except the upper generator
which is shown in horizontal section. Fig.
3 is an end elevation of the engine. - Fig. 4is
a perspective view of the mechanism for start-
ing and stopping the engine and also for re-
versing the engine and regulating its speed.
Fig. 5 is a side elevation of Fig. 4 except the
sleeves on the shaft which are shown in sec-
tion. - Fig. 6is a central vertical longitudinal
section of the two matching generators, and
their end cases. - Fig. 7 is a perspective view
of one of the generator plungers; and Fig. 8
is a perspective view of the two matching
genorators detached from the cylinder and
other parts of the engine, and having the

-head of the case at the fire box end removed

to show the parts within said case.

This invention relates to certain improve-
ments in air engines of the class designed to
operate upon the recuperative system, and
thus use the same air over and over, which
improvements are fully sef forth and ex-
plained in the following specification and
claims, reference being had to the drawings,
and the figures of reference thereon, accom-
panying and forming a part of this specifi-
cation. ‘

Referring to the drawings two matching
generators are shown, both connected to the
same ordinary cylinder, so that the descrip-
tion of one generator will answer for both.

1 represents the generator eylinder having
a recess in its upper wall for containing a
track 7, and for furnishing room for a wheel
hanger 6 for rolling on said track, said hanger
being for the purpose of supporting the gen-
erator plunger. Said generator eylinder 1 is
closed at each end by means of heads 2 and
3 securely bolted thereto by means of bolts

passing through annular flanges on either
end of the generator cylinderand also on said
heads in the ordinary manner, and having a
non-combustible packing, preferably asbestos
placed bétween said flanges to prevent leak-
age- from said cylinder. The head 2 has
formed in its outer side a recess for the re-
ception of heat from a furnace 13, 14. A
jacket 18 is used to inclose said head, and

the head so as to leave a passage or flue be-
tween the head ‘and jacket and in-order to
cause the heat to pass into the interior of
-said recess a horizontal plate 16 issecured in
said jacket in such manner as to close the
flue exceptat the inner edge of said plateand
between it and the bottom of said recess as
shown particularly in Figs. 6 and 8, but leav-
ing a passageway or flue around the projecting
portion of said head for the purpose of con-
ducting the smoke and gases to a chimney
17. Said plate and also the outer surface of
said head are ribbed or corrugated so as to
augment their heating surfdce. The head 3
attached in a similar manner to the opposite
end of the generating cylinder 1 is formed in
a similar manner to head 2, and is inclosed in
a jacket 8, having the inwardly extending
flaniges 8" for extending into the recess in the
outer side of said head’ for causing cold air
blown into said jacket by means of a fan
blower 10 to pass in close contact with the
whole outer surface of said head for keeping
it cool to econdense the air within the genera-
tor and in contact with the inner surface of
saidhead3, Theairasitisblownthroughthe
jacket 8 becomes partially heated by means
of its contact with said head, and is conducted
from said jacket 8 by means of a pipe 12 to
the ash pit 13 under the grate of the fire box
14 for the purpose of creating a draft, and to
assist combustion on aceount of the air being
partially heated.

4 is a plunger located in the generator 1 on
the inner end of the piston rod 5,and is sup-
ported on a track 7 overhead by means of a
wheel hanger 6, so said head will not weigh
down and bend said piston rod, as said plun-
ger is of less diameter than the generator so
as to form a very narrow annular passageway
between said plunger and the said generator
so that air may pass back and forth between
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said plunger and generator to either end of
the plunger. Said plunger extends in each
direction to form the hollow ends 11, which,
as the plungerreciprocates enter the annular
recesses alternately of the heads 2 and 3, but
not in contact therewith, so that the air in its
passage from one end of the plunger to the
must pass around the ends 11 of the plunger.
Said plungerhas a covering on its outer side
consisting of wire screening as shown in Fig.
7, at 56, said screening forming an exorbant

of heat, absorbing the heat from the heated

air as it passes from the heated forward end
of the generator, and giving out its heat to
the cold air as it returns from the inner cool-
ing end of the generator.

Theinnersurface of the jacket 8 isintended
to be lined or covered with some sort of ma-
terial like cloth for absorbing and holding
moisturesuch as water which may be admitted
thereto from a funnel 19, the said dampened
surface of said jacket being for the purpose
of more thoroughly cooling the air that is
blown through said jacket by means of the
fan blower 10 as aforesaid.

An ordinary cylinder 21 is located at the
side of the generators, and is connected to the
upper generator by means of pipe 20 at one
end, and to the lower generator by means of
pipe 24, at its opposite end so that heated air
is admitted at either end of theeylinder from
the generators alternately. Said eylinder is
provided with an ordinary piston and rod, and
isconnected by meansof connecting rod 27and
crank 26 with drive shaft 22 havingabalance
wheel 23 on its opposite end. Said drive shaft
has sleeved onita hub 37 to whichisattached
a double arm 61, to the respective ends of
which are connected the piston rods 5 of the
plungers 4 by means of the pitmen 35 in such
manner that said arm in its oscillation will
move the plungers in opposite directions al-
ternately. Saidhub 37 hasalsoconnected to it
permanently the arm 31 whieh is connected
with arm 42 on rock shaft 25through the me-
dinm of the pitmen 32 and 44. See Figs. 4
and 5. The pitman 32 is pivotally connected
to pitman 44 by means of a wrist pin, a short
distance from its outer end, and the outerend
of pitman 44 is provided with a slot asshown
in Fig. 4 for receiving the wrist pin of a crank
arm 43 which erank arm is secured on asleeve
60 as shown in Fig. 5, on shaft 25.

28 is a sleeve on shaft 25 and arranged to
inclose or sleeve over the sleeve 60. Said
sleeve 28 is provided with spiral slots 29 as
shown in said Figs. 4 and 5 for receiving re-
spectively pins 51 and 52—the pin 51 being
set in sleeve 60, and pin 52 being set in the
shaft 25, so that when sleeve 28 is moved end-
wise in either direction on shaft 25 by means
of a forked arm 38 forked over said sleeve 28
between a pair of integral flanges 30 of said
sleeve, the sleeve 60 together with the crank
arm 43 attached to it may be partially ro-
tated on shaft 25 from the full lines shown in
Fig. 4, to position shown in broken lines in
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said figure, for the purpose hereinafter set
forth. Said forked arm 38 is connected to the
post 57 shown.in Fig. 1, and said post has at-
tached to its upper end a hand lever 40 by
means of which said arm 38 is caused to re-
ciprocate sleeve 28 as stated, and said lever
may have a spring lateh for detachably con-
necting it to the notched segment 39 shown
in Figs. 1 and 2 for placing crank arm 43 in
any position it may be desired. The frame
33 on the end of shaft 25 is for the purpose
of permitting the pitmen 32 and 44 to pass
the shaft, and also forms a bearing for that
end of the shaft as shown in Fig.5. Thesaid
rock shaft 25 has also secured to it at one end
a crank arm 34 which is pivotally connected
at its outer end by means of pitman 41 to the
wrist pin of crank 26 on the drive shaft 22 as
shown particularly in Fig. 1.

The cylinder 21, has located at its side an
air pump of the ordinary pattern having its
opposite ends connected respectively with the
two generators by means of the small pipes
36, and 37. This air pump has its piston rod
46 connected by means of arm 47, with the
cross head 50 of the cylinder piston rod as
shown in Figs. 1 and 2, and said air pump is
forthe purposeof supplying air to the two gen-
erators that may be lost by leakage or from
other causes.

The plunger 4 is formed hollow so it may
be filled with some non condueting material
such as asbestos to prevent its being heated
through. The said plunger has its outer sur-
face covered with wire netting for the pur-
pose of taking up heat from the heated air as
it passes to the cooling end of the generators,
and for giving out heat to the air as it re-
turns to the heating end of the generators, as
the air is caused to pass back and forth in a
thin sheet from one end of the generators to
the other around the said plunger, between
it and the walls of the generator.

The operation is as follows: Before heat is
applied air is admitted to each generator
through a valve or cock under pressure of the
atmosphere. Fire is then made in the fur-
nace until theair is dilated, a portion of which
is then permitted to escape through one of
the valves or cocks, which is then closed.
The heat is then continued until the air has
acquiredsufficient elasticity to force the piston
up the cylinder 21. This communieates mo-
tion to the crank shaft and to the upper
end of the piston. This will cause the plun-
ger in one generator to move forward so its
hollow end will cover the heater, and this mo-
tion of the plunger will cause the air con-
tained in it to pass between its outer surface
over and among the meshes of the wire net-
ting, and the inner surface of the generator
eylinder 1, and accumulate at the back of the
plunger where it is cooled by means of its
contact with the cold surface of the jacket
and of the head 3 and the cool outer surface
of the plunger. The air thus contracted pro-
duces apartial vacuum which permits the pis-

70

75

8o

go

95

100

105

II1I0

Iig

120

125

130



537,517 _ 3

~ ton to be forced down by the pressure of the

I0

15

20

25

30

35

atmosphere above, and as the two plungers
are connected with each other by means of
the mechanism hereinbefore described in such
manner that they move in opposite directions
alternately, they alternately cause dilated air
to enter one end of the eylinder, and cause a
partial vacuum at the other end of the cylin-
der, so that the piston is moved in either diree-
tion by both a pressure of dilated air and a par-
tial vacuum, The mechanism for connecting
the piston rods 5 of the two plungers may be
operated by means of the lever 40 so as to vary
the stroke of each plunger and thus regulate
the amount of air to be heated, or to hold
them central in their respective generators
balanced, so as to stop the engine altogether,
or to reverse the engine by means of turning
crank 43 from the position shown in the full
lines in Fig. 4, to that shown in broken lines
in said figure. If the crank 43 were turned
to a position central between said points, the

plungers 4 would be located exactly opposite,

each other in the center of the generators and
not move in either direction and the engine
would be stopped. ‘

Having thus deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, is as follows: . ‘

1. Inahotairenginethe combination of the
generators comprising the cylinders 1 having
the heads 2 and 3 each having a track 7 fora
hanger, the hollow plungers 4 each having a
wheel hanger 6, and each having a non con-

ductor filling such as asbestos, the wire cloth )

or netting 56 for covering the sides of said
plungers, the jacket 18 connected with a fire
box and having the deflecting plates 16 and
flue 17, jacket 8 having the inwardly pro-
jecting flanges 8’, the fan blower 10 for blow-
ing cold air into said jacket, pipe 12 for con-
ducting air from said jacket 8 to the fire box,
the plunger rods 5 and the means for connect-
ing said rods and for regulating the stroke of
and reversing said plungers, the cylinder 21
and its crank and shaft and the means for
connecting it with the generators, and the
air pump for replacing escaped air from the
generators, all arranged to operate substan-
tially as and for the purpose set forth. -

2. Inahot airengine the combination of the
hollow plungers 4, rods 5, doable crank 61,
arm 31, drive shaft 22, pitmen 35, pitman
32, slotted pitman 44, shaft 25, arm 42 and
frame 33 secured to one end of said shaft,
arm 43 secured to sleeve 60 on said shaft, and
connected with pitman 44, sleeve 28 having
the spiral slots 29 and annular flanges 30 and
sleeved on said shaft and also on sleeve 60,
pins 51 and 52 located in said slots, forked
arm 38, post 57 having arm 38 and hand le-
ver 40 notched segment 39, and crank 34 and
pitman 41, for connecting rock shaft 25 with
crank 26 of drive shaft 22 all arranged to op-
erate substantially as and for the purpose

set forth.
CHARLES A. ANDERSON.
Witnesses:
Tros. H. HUTCHINS,
RAY HUTCHINS.
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