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PaTENT OFFICE.

-

‘PAUL 0. E. BOUDREAUX, OF THERIOT,

TOUISIANA, ASSIGNOR OF ONE-IIAL

TO LUKE BOUDREAUX AND ‘THOMAS A. PREVOST, OF SAME PLACE.

ENGINE.

SPECIFICATION forming part of Letters Patent No, 649,396, dated May 8, 1000.
Applioation flled November 1, 1880, Serlal No. 786,490, (Wo model.)*

To all wiom it may concern:

Beitknown that LPAULO.E, BoubpRrEAUX,
residing at Theriot, in the parish of Terre
Bonneand State of Louisiana, have made cer-
tain new and useful Improvements in K-
%iines, of which the following is a specifica-

on, s :

My invention is an improvement in steam
and air engines; and it consists in certain
novel constructions. and combinations of
parts, as will be herehiafter desctibed, and
pointed out in tho claims. o

In the drawings, IFigure 1 is a side view of
an engine embodying my invention and con:
nected and adapted for use as g compressed-
air engine.  Fig. 2 isadetail section on about
line 22 of Fig. 1. Iig. 3isa detailsection on
about line 3 3 of Fig, 2,and Fig. 4 is a detail
view of the pump for recharging the storage-
cylinder. . :

In the construsiion shown in Fig. 1 the
several parts are constructed, adapted, and
arranged for operation’as g compressed-air
engine. -In the said construction I employ a
storage-cylinder A, which may correspond to
the steam-boiler when the invention is em-
bodied in & steam-engine, suitable heating
means being employed. Thiseylinder Ais pro-
vided with a safety-valve A, 8 storage-cham-
ber A?which is composed of india-rubber or
other suitable elastic material, and the feed-
ﬁipe«B which leads from the boiler to a pipe

'y having a throtile B2 and connected at the
_pipes B, having throttles BY. The pipes B®

lead fo the valve-casings C and D, in which
operate the valves C', which eontrol the pas-
sage of the air, steam, or other motive force
- to the cylinders: for operating tho wheels E
and F. One -of these séts of cylinders is
shown in Fig. 8, and it includes cylinders -G
~and H, arrenged alongside each other and
having feed-ports G and I, communicatin%
with the valve-chest, and exhsust-ports G
and % Pigions G° and H? operate in the-
45 oylinders G and T and carry the stems G!and

I which operate upon the wheels E and F,

" &3 présently desoribed. The pistons G® HS
and their stems G* I1* are forced ontward by
- the steam or air until the pistons pass their

50 exhaust-ports, as 'will be understood from

Fig. 8, whon the springs G® and II® will opers {.
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 turned by thesprings. The

. detached, Whenso

ate to return the
as shown by the piston II® in Fig. 3. In the
operation of this construction it will be seen
the valve admits steam alternately through

the ports G’ and H', .and thus the pistons G*

and I8
foreed

will be reciprocated alternately, being

outward by the air or steam and re-
ansuge of steam

or air to the valve-casings ¢ and D may be

regulated and coittrolled by the throtile-

valves bofore described.

'F The pistons operate upon their wheels E or

tions E' I and E?and %, as will be understood
from Figs, 1 and 2, the teeth of - the sections
alternating with each .othor and boing ar-
ranged in the path of the valve-stoms Giand
114, 80 the alternate reciprocating movoment
of the stems G*and H* will tend to rotate the
shaft I, to which the wheel X is securod.
The wheel F, like the wheel E, is socured to
the shaft I} ‘but its teeth face in the opposite
direction from those of the wheel E, the pur-
pose being to provide a reversing mechanism,
so the shafs I can be turned in one direction
by operating upon the wheel E and in-ithe op-
posite direction by operating upon the wheel
I, it being understood that the eylinders for
the pistons which operate upon the wheel F
are arranged at an'angle to those which op-
erate upon the wheel
Fig. 2 of the drawings.” R ‘
The shaft I.is provided with a CAM-Zro0Ve
J, in which operates one end of g lever J',
which is pivoted centrally at J% and has ite
other end connected by & link J* with a lever
J%, which is connected with the valves in cas-
ings C or D. Thus, as shown in Fig. 1, the
valve in caslng C is connected by its link J5
with the lever J*, so the steam or air will bo
supplied to the casing C, the casing D being
adjusted, the piston-rods
will act upon the wheel E to turn the shafs
in one dirgetion. - To turn.the shaft in the
other d_irectionﬁ, the link J°
and the link J° of the valve in the casing D
be coupled with the lever J 4, when the stoam
or-air will be fed to the casing D and the
wheel Fwill be operated to-turn the shaft I
in the other direstion, as desired. .
* In the use of the invention 88 8 compressed-

Each of these wheels is composed of sec-
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air engine I provide the shaft I with a cam-
groove K, in which operates one end of a le-
ver K', whlch is pivoted between its ends and
whose other end is connected with the piston-

rod L' of the pump-piston L, operating in cyl-

inder of the pump M, -which is a double-ac-
tion pump, havmg 1t.s discharges M’ and M?
connected by a pipe M® with the cylinder A
to recharge the same. In thisuse of the ap-
paratus it-may be desirable toprovide at N a
pump for charging the cylinder A and for re-

-newing the pressure therein when desired.

In the use of my invention as a steam-en-

- gine the parts K’, L L', M M’, and M? and M?
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may be disconnected or omltted and the part
A? may likewise be omitted.

‘Having thus deseribed mymventlon what
Iclaim as new, and deﬂn'e to secure by Letters
Patent, is—

1, An apparatus substantlally as descrlbed
comprising the shaft having-a wheel provided
with sets of alternating teeth, the cylinders
corresponding to said alternating teeth, the
pistons operating in said cylinders and hav-
ing stems or rods engaging with the alternat-
ing teeth, and valve devices controlling the
admission of the operating medium to the
said cylinders substantially as set forth.

2. The combination in an apparatus sub-
stantially as described of the wheel having
alternating teeth, the cylinders correspond-
ing to the alternat.mg teeth and having inlet
and exhaust ports, the pistons operating in
said ‘eylinders and having stems or rods en-
gaging the alternating teeth, and the springs
for returning the pistons substa.ntxal]y as set

‘forth,-

3. In an apparatus substantlally
scribed the’combination of ‘the shaft, the
wheels thereon havmg alternating sets of
teeth, the two pair of cylinders overlying the

as de- |.

shaft and arranged at reverse inclines and
practically fizxed in such reversely-mchned
relation, the pistons operating in said cylin-
ders and having stems or rods engaging the
teeth of thei resnect.lve wheels, and valve
devices substantially as set for th.

4. The combination in an apparatus sub-
stantially as described of the wheels Eand I¥
having alternating teeth and the teeth of the
wheel E being reversed with respect to those
of the wheel F, the cylinders arranged in

pairs, one palr correspondlnv to each wheel,

the pistons in said eylinders and having stems
or rods engaging the teeth of the Wheel the
valve-gear, the valves controllmtr the passage
of power to the two pairs of cylmdels, and
detachable connections between such valves
and the valve-gear substantially as get forth.

5. In an apparatus substantially as de-
seribed the combination of the engine, the

storage-cylinder, pipe connections for feed- .

ing the engine from the cylinder and an elas-
tic storage-chamber connected with the cylin-
der, and a pump arranged for operation by

the engine and adapted to recharge the cyl-

inder substantially as set forth.

6. In an. apparatus substantially as de-
seribed the combination with the shaft I hiav-
ing a cam-groove J, the wheels E and F se-
cured to said shaft, the cylinders, the pistons
in said eylinders and having the alternately-
reciprocating rods or stems, the valves, and
the valve-gear including a lever J', a link J3,
alever J4, and links connected with the valves
and. adapted for detachable connection with
the lever J*.

PAUL O. E. BOUDRFAUX

Witnesses:
HENRY M. BOURG
C. V. AYCOCK. -~
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