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UNITED STATES PATENT OFFICE.

FRANCOIS JOS. LAUBEREAU, OF PARIS,

FRANCE.

ATR-ENGINE.

. Speciﬁcation of Letters Patent No. 6,301, dated April 10, 1849.

To all whom it ma@/ CONCETrNn .

Be 1t known that I, Fraxcors Joserr LAT-
BEREAU, of Paris, in the Republic of France,
have ] invented new and useful Improvements
1n the Caloric Engine Operated by the Con-
traction and Expansmn of Atmospheric Air
or other Permanently Elastic Gas, and that
the following is a full, clear, and exact de-

~ scription of the prm(:lple or character which
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distinguishes my improvements from all
other thmos before known and of the man-
ner of mak:lnfr, constructing, and using the

&2
same, reference being had to the ACCOMPANY-

1ng drawmﬂs, makmﬂ* part of thlS specifica-

tlan,, n Whlch——- .

IFFigure 1 is a plan of my 1mproved en-
ome; Fig. 2, a lonﬂ'ltudmal vertical section
thereof T 1g 3, a fmnt elevation of the cyl-
inder and furnace, an Fig. 4, a cross vertical
section of the air dllatmﬂ‘. and contract-
ing apparatus. The same letters mdlcate

like parts in all the figures.

Numerous attempts have been made to

employ the elastic force of atmospheric

air and the other permanently elastic gases,
as a motive power; but so far as I have been

“able to ascertain, w:Lthout marked sucecess..

or-

It 1s a well established law that the e
manently elastic gases are doubled in bulk

and pressure by about 480 degrees of Fah-
renheit’s scale, and all the attempts to apply
‘the mechanical force due to the dilation and

contraction of the permanently elastic gases,
of which I have any knowledge have failed

for the reason that the air or other gas was
not dilated and contracted with.sufficient ra-

pidity and economy to compete with steam
and other motive powers.
My invention is based on the general prin-

ciple of Harling’s engine p'lt@l’lt@d some

years since In which atmospherle air 1s al-

ternately dilated and contracted by absorb-

ing and giving out caloric, the air when eX-
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anded by heat forcing up a piston in a
cvlmder which is in turn forced down by
the pressure of the atmosp here when the air
1S condensed by the abstr ‘wtmn of heat—the
air for the alternate dilation and contrac-
tion being carried over a heating and cool-
Ing surface by the motion of a plunger in a

.cyhnde]i or other formed vessel that com-

munlcates with the cylinder of the engine.
The principle or character. of my inven-

tion which distinguishes it from Farllnws

engine and all others before known, con-
sists 1n making the plunger hollow with its

~cause the contalned air alternately to

and at one end 1s a furnace («)

of a grate (¢’) and flue (K) of any de-

secured by

external and internal surfaces made of some

good conductor of caloric separated by a
non-conductor, the said plunger being adapt-
ed to move within a surrounding cooling
vessel and so combined with a heatmg ves-

sel made of some good conductor of caloric

and heated by the appllcatlon of heat iter-
nally, that the said hollow. plunger shall al-
ternately cover and uncover 1t and thus

over the heated surfaces to dilate 1t, and
then over the cold surfaces to contract 1%,
the said surrounding vessel being in connec-
tion with a cy]mder or other vessel to which

1s adapted a working piston.

~In the accompanying drawings (A) rep-

pass
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1esents a vessel made of iron or other good

conductor of caloric of a quadrangular form

Inside of this
conslisting

and with a head at each end.

sired construction and surrounded by what
I denominate a heater (D)
1s simply a hollow vessel made of sheet-cop-

per of the form of the surrounding vessel

(A), but of less diameter and about Thalf its
length It 1s closed at the inner end and
lanches (b, b) and screw bolts
to the front head (¢) of the surrounding
case, the said head being provided with a
door (d) for giving access to the furnace
within. ~The other head (¢) of the sur-
rounding case (A) 1s provided with a stuff-
ing bhox (f) thmuoh which passes a piston
rod ((x) the inner “end of which is attached
to a hollow plunger (C) which works freely

within the surrounding case and over the

heater (B) but without touching either.

‘This plunger is made with its internal sur-

face (g) and its external surface (Z) of
copper,
caloric with some non- conduetor of calorlc
interposed between the two as at (). Lt is

guided in its motions by the piston rod to
which it is attached; and the bottom may be

provided with ﬂulde wheels running
small rails.

on
The length of this plunoer 18

suech that when mov ed In one direction it

shall entirely surround the heater (B), and
when moved- back uncover the whole or
nearly the whole surface of the heater. And
the space between the heater and plunger,
and between the plunger and surrounding
vessel should be such as to leave a free pas-
sage for the alr, yet so narrow as to cause
the air to pass over the heating and cooling

; and thls heater:

iron, oOr other ocod conductor of
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the atmosphere above.

£ 6,301
oo osurfaces 1na thin 7'1111 to insure the rapld: proaches the end of its downward stroke, the
. absorption of caloric... . 1 cam moves back the plunger which transfers
v I'’he vessel (A) 18 smmmm-’te-d-by-a cvhn— 1 the cold air frofn the outside to the mside
o der (L), similar to the cylinder of a steam .| thus causing it to pass in a thin film over ~ = = =
... 5 engine ehcept that the upper head (M) 1is| the surface of the heater and the inner and 60 .
SENE R R RS Jerforated for the free access of the atmos- | heated surface of the plunger. It is thu:s SRR EE R
R :phere, and the lower end is open, as at (I') | again dilated that by its ehstmlty 1t may
. tocommunicate with the inside of the vessel | again force up the piston. In this; way each
1 (A). This cylinder is provided with a pis- stroke of the plunger causes the air to pass .. =
10 ton (\) with the connections in the manner:| over the heated surfaces to dilate it, and 85 =
o of asteam engine piston for communicating then over the cold suriaces to cendense 1t
oo its motion to a crank shaft (O). The vessel | The plunger also having the effect to shut = =
o (A) 1s also provided Wlth one or two turn- | in the heat of the  heater receiving heat - .
o ing valves or cocks (E’, E) for admitting | therefrom in the meantime whilst its exter~ =
.. 15 and dischar OINg a1r-v vhen desired. The end | nal surface is kept cold by the surrounding TO
oo (e) of the Surmundmo* vessel ((A) is sur- | case, the non-conductor interposed. between . . -
I T M g]‘_:‘.!_lllded by a cooler (J) that 152 hollow Ves- | them preventlnﬂ the: heat of . the 1 5813'115"};]_5 SR R N
oo oosel through which cold water or other cool-:| surface: from. being: transmitted to the ex-
;f:?:?zf:f:3?;?;?2?;55:55H1g?'1,11d may be nade-ta cnculate b} the | ternal SHI‘faceﬁ1;1;1;:5?555:%:?:?;?;?;?;f;E;:e;s:é;égf;f;i;:::.
.20 rotating fan orin any desired manner. . | It will be obvious from the foregoing that 75 =
" The outer end of thé piston rod (Gr) ig'| the heater, plunger, and surrounding case
SRR NN RN PRI ;connected, by a .]OIIlt Iink  with a rocking ; may be m‘lde round, square, Oor -any: Othe]i'-' SEEEEEE
o arm (G’) which in turn is connected with a | form, provided they are so formed that the =+
oo ghding frame (P) which surrounds a cam | plunger may move between the other two' =
o260 (H) on the erank shaft so that the rotation | and cause the air to pass: from its inner to 80 = '
ot of this shaft, by ithe motion of the piston of | 1ts outer surface. - It will also be obvious '+ =+ -
oo the enﬂme sha}]; communicate: at the € appro- ;| that the heater may be heated 1n: any manner oo
o priate “time a reciprocating motion to the | desired  although ‘I prefer doing this by = =
o v hollow plunger to *ﬂternately cover and un- | means of a: furnace within: 1t and S0 with
. ... . 80 cover the heater. . | reterence to the connection of the. alr dilat- 85
v o The operation 18 as :Eo]lows Before heati 1ng and contracting apparatus with theen- - 1 ¢
s applied to the heater, air is admitted under | gine to be 1mpeﬂed and with ‘the plunger. -
. the pressure of the atmosphere through one | These connections may be made in any man-
. of the valves or cocks (XK). Fire is then:| ner desired which will effect the purpose oo
35 made in the furnace until the contained air contemplated by me as these are not of the 90
is dilated; a portion of which is then per- essence of my invention.
mitted to escape through one of the valves What I claim as my invention and desire
or cocks (I%) which is then closed. The heat | to secure by Letters Patent, 1s—
is then continued until it has acquired suffi- 1. Combining with the surroundmg cool-
40 clent elasticity to force up the piston. This | ing vessel a hollow plunger made with its 95
communicates motion to the crank shaft,and | external and internal surfaces of some con-
towards the end of this upward motion of | ductor of caloric, separated by some non-
the piston the cam (H) moves the plunger conductor, Subatantmlly in the manner and
until 1t covers the heater, and this motion of for the purpose specified.
45 the plunger causes the air contained within | ~ 2. And I also claim the hollow plunger, 100
1t to pass between 1ts outer surface and the | substantially as herein described, in combi-
inner surface of the surrounding vessel and | nation with the heater which it rz,lte,l1’1ately
to accumulate at the back end of the plunger, | covers, substantially as herein described, for
so that the heat being entirely shut in, the altemately heating and coolmg the zm as
50 alr 1s cooled by C‘::l:mltact with the cold sur]]gace described.
of the surrounding case and outer surface '
of the plunger, the air thus contracted pro- F. J. LAUBEREAT.
ducing a partial vacuum which permits‘ the Witnesses:
piston to be forced down by the pressure of A. P. BrowNE,
55 As the piston ap- M. GRANDIN.
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