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UNITED STATES PATENT OFFICE.

LOUIS BOUDREAUX AND LOUIS VDRDET 90 PAHI‘% FRANCE.

FLUID-PRE SSURE MOTOR.

No. 860,125.

Specification of Letters Patent., |
Application filed May 16, 1903, Rerial No. 167,453,

Patented July 16, 1907.

To all whom <t may concern: |

Be it known that we, Louis BouDREAUX and Lours
VERDEP, both citizens of the Republic of France, and
remdmg at Paris, in France, have invented a certain
new and useful ]."luld-Pressure Motor, of which the fol-
lowing is a specification. '

This invention relates to an engine WhICh may be

constructed in various ways and driven by explosions

of a mixture of hydro-carbon vapors and air or by that

of any suitable gas and air or by steam, compressed air
or any other suitable compressed ﬂu1d This engine
can be built either as a four-stroke or two-stroke engine,
and 1s chiefly characterlzed Dby its having four cham-
bers constituting’ either, in the case of a four-stroke
engine four explosion chambers or in the case of a two-
stroke engine two air- and gas-suction chambers 4nd
two explosion chambers. The explosion acts on pis-
tons connected together and W{)rkmg in the said cham-

. bers, said plstons transmitting the movement to the
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. sideasin Figs. I, 2, 4 and 5.
trating the carhuretor and the motor with its inlet and -
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crank shaft by means of a single connecting rod and a
single crank or any other sultable device of the same

kmd

In the drawings, Flgure 11isa Inngzt.udmal scetion of
one form of construction of the engine. Fig. 2 a lohgi-
tudinal section of an engine shown in Fig. 1. modified
80 a8 to insure the cooling of driving parts.

Fig. 3isa
longitudinal section of the donstruction shown in Fig: 2,

the driving gear heing arranged externally, Fig. 4isa

longitudinal section of the engine according to this i in-

vention arranged to be driven by explosion of 8 mix-

ture of air-and gas, these two fluids being campressedi

separately in the engine and by it. Fig. 5 is a longitu-
dinal section of the same motor for working as com-
pound by the expansion of any suitable compressed
fluid, such as, for instance, steamn, air, etc. TFig. 6 is.a

longitudinal section of the samne engme, in. which the:

driving gear is outside the cylinder instead of being in-
Fig. 7 1s an elevation illus-

cxhaust valves and pipes and the qhaft "tnd cams- Ior 0p-
crating the valves. o

A construction a.ccc-rdmg to thls invention is illus-
trated, by way of example, in Fig, 1 of the accom-
panying drawing. Wthh shows the engine in longitu-
dinal section. The cngine comptises a single cylin-
drical  piston p reduced at both ends.
{ mn are concentric and are also of differént’ dnmt'-
ters corresponding to the sizes of the plStO]‘lS “The
piston p slides backwards and forwards in cyhnders
Imn. Owing to this arrangement there are iour cham-

- bers @ b cd. The piston p is shown in the drawing
- ¢agt in one piece but it can of course be made in several

59

pleces joined together. In the construction illus-
trated, a connecting rod f pivoted at k to. the piston D,
transmi{s the movement to the shait % of the fly-wheel
through the crank g, but it is obvious that any other

The cylinders -

J .

sultable gear, internal or external, could be adopted,
the arrangement of the motor remaining the same.
The piston p is provided in the center with two slots ¢,
sufficient for the passage of the crank 7, and connecting

rod f, and two other alots J for the crankshaft & of the.

engine. |
In Fig." 7, A indicates the motor, B the carburcter
with a hranch tube C, with which communicate the in-

let tubes D' E F G of the cylinders. H IJ K are re-
spectively the exhaust pipes of the cylinders, which

60

communicate with a common exhaust tube L. Th(, |

inlet and exhaust are respectively controlled by valves, |
M N O P for the admission and Q R 8 T for the exhaust,.
sald valves being operated by cams, keyed on a shaft U -

drwen from the engine.

The wcrrkmg of this engme when used as an explo-

31011 engine, Is as follows -
“First. As a four-stroke engine. —In this case cach of

the chambersa b ¢ ¢ SCI'VES as chmnbu of a four- stroke |
The valve gear ‘m{[ |

engine and constitutesa eylmder

the ignition are arranged and mml)med in such a man-
ner that explosions take place in succession, so that one
cxplosion brings about compr ession in the clmmbm in -

which the explosion is (6 take placv next, this com-
‘pression being effected without utilizing the momen-

o{

tum of the ﬂy—wheel wlitch is a,lwa,ys necessory in other

engines which have their E‘}'lllldﬂl‘ﬂa side by side. .

" But'in both (%os an (l'{l}ltmml I (e

In

the construetion shown in Blg 1 L:-._pla:}smm ta,k(., place
as follows:—first in a, second 111 c, th:lrd in b, fourth in .
-d, and so on, 01 first i in a, second md third i i b, fourth
“in ¢, and so on.

cylinder is ‘ﬂways {}pposul by 2 uuupz CSS1011 in another ...

cylinder.-

Second. Als d two-stroke cnqm(’ —'-——The (lm.nheu (f r.mtl

90

d are explosmn chagmbers: the thd’t]l]}{‘ﬁ b .md ¢ aie air- .
and’ ga,s-suctumf-thmnbv]-. such as are. muunnnh used

ol
g |

In the C{mstrut.‘tlon hhown in I’ur 2, lhe uutatdv tlmm-". -

bers a d, which, in the enginé sliown in Iig. I are closed,
are formed wﬂh ports, wlmuhy 1111., wnlml pmtmn‘ uf.:
the engine can be made to (‘ouuuunlmte with thi at- 1.
mosphere through. a, htﬂlow cxtension uf the I)l*-![::!l b
this affording natural velmlatlon of the 11151{10 nf 1110.':_:_1: .
engine by the reciprocating movementa,:gf {he piston p.

The construction shown in Fig. 3 differs from that in
Fig. 2 merely in that its driving gear being outside, the
connecting rod f being conneeted to one of the holluw

extensions of the correspouding piston, said parts form-

Ing a kind of hollow piston rod.

In the construction illustrated in Fig. 1 if the engine
s to be used as a two-stroke motor, the compression of
the gaseous mixiure ean be effoc ivd through the inter-
mediary of the chambers & or ¢ only in an auxiliary

11¢

1n " two stroke & lﬂ'll'i(.‘b whenw Ulllt mixture (.m bhe
_fnrced direct into @ and’ d, or mtn 11m=m1~<=;lmu- dll]\a )

Of Cmuse 111{1 fumimm {}f th(' tlmmln-n wuld I:m M7
vecsted. ; |
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tank, from whiéh eaid mixture is successively supplied
to the nutside chambers a, and d. This arrangement:

_15 very suifable for ligiid hydro-carbons, but when it

18 desired to use, as driving medium, ordmary gas, it 18

| necesmry to have a separate compressing chamber for

alr, and another for gas. This latter construction is
shown in Fig. 4 from which it will be seen that the two
parts of the motor, situated on edch side of the central
axis, each comprise a first explosion chamber ¢ or d, a
second chamber 4 or ¢, for compressing air and a'third

" chamber r or s for compressing gas. -~ In this construc-

tion, the gas and air are compressed during one stroke
of the motor in the chambers amnged at the side oppo-
site that in which the mixture acts, so that the actions
tend to balance each other. The special arrangement

of this engine with several opposite concentric chiam- |

bers.acting on a common central -transmission gear, is

‘also applicable to engines with simple or multiple ex-

pansion of anycaitable fluid, steam, compressed air ete:.
The chief advantage of. thiB arrangement is the sup-
pression of piston rods passing through stuffing. boxés.
on the cylmder covers a8 well as of cross headsi? This
resilts in a considerable decrease of weight and fric-
tion. The expansion chambers of the motor can, in
that case, be combined so as to obtaitin the'same cyl-
inder simple, douible or triple expansion, according to
their number and arrangement. . . \
Fig. 5 ahows a construction of a double expansion
engine “for steam or other expansive fluid, in which the
fluid hiving acted in a, is admitted into ¢ so as to actat
low pressure, on the return of the piston, simultaneously

with: high pressure steam admitted into d.

The various constructions with drwmg gear ingide
the cylmder would be, of course,-equally well arranged -
with that gear outside, in a manner different from that

shown in Fig. 3. . Such an arrangement, shown in Fig.

6, consists in providing the piston p, in the center with
a cross bar ¢ projecting on one side beyond the. piston
by an arm_x to which is connected the rod £, the other
end of which acts on the crank % of the shaft g suitably
supported outside the engine. In this construction a -

‘single Gpenmg in the cylinderm issufficient for the pas-

sage of the arm u of the cross bar t. This arrangement
enables two, or any desired number of, engines accord-
ing to this invention to be connected to the same ghaft
by means of a single connecting rod coupled toa rod to

- which all the pistons are cnnnected By arranging the
driving gear outside the engine, it is very easy to cool

- the piston in the case of an explosion engine by m&ans

. '50

55

of a suitable liquid.

In the constructioni shown in Fig.. 3 the llqulimn
circulate through one of the ends of the piston while in
the construction shown in Fig.. o the liqnid- could be
introduced lateraily thmugh a recess at any point in its
middle;y either by means of a pump operated from the
plston or by a ﬂemble hose.

3

860,125

What we claim as new and desire to secure by Letters
Patent isi—

1, An internal combustion e_nglné comprising a main

centrally arranged cylinder, two other cylinders of smaller
diameter than, and arranged at the ends of, raid main

cylinder, and two cylinders of smaller diameter than and

arranged at the outer ends of said cylinderg in.combina-
tlon with a tubular multiple plston, having stepped por-
tions sliding in the cylinders respectively, packing de-
vices carried by each' of the gaid stepped portions, a
single pltman member attached to said multiple piston

-and a crank ghaft driven thereby substantially as set forth.

2. In an internal combustion engine comprising a main
centrally arranged cylinder, two other cylinders of smaller
diameter than, and arranged at the ends of,.said main
cylinder, gnqd two cylinders of smaller diameter than and
arranged ft the onter ends of said cylinders in combina-
tion with a tubular multiple piston, having stepped por-
tione sliding in the cylinders respectively, packing de-
vices carried by each of the said stepped poriions, &

'-single pitman member attached to sald multiple piston

and & crank shaft centrally situated in the main cylinder
substantially ag set forth. -
3. The combination, with a main, centrally arranged,

cylinder, two other cylinders arranged at the ends of
-8aid main cylinder and two cylinders, arranged at the

end of said cylinders, of a tubular multiple piston having
bearing surfaces which slide 1o the five aforesaid cylinders,
a single pitman member attached to said multiple piston
and a crank shaft driven thereby substantially as set forth.
4. The combination, with s main, centrally arranged,
cylinder, two other cylinders apranged at the ends of zsaid
main cylinder and. two cylinders, arranged at the end of
said cylinders, of a tubular muliltiple piston having bear-
ing surfaces which slide in the five aforesaid cylinders, a

single pltman member attached to said multiple piston

and a crank shaft centrally mranged in the main cylinﬂer
substantially as set forth.
- 8. An jnternal combustion engine cnmpriﬂing A main

centrally arranged cylinder, two. other cylinders of smaller

diameter than, and arranged at theends of, said main
-cylinder, and two rearwardly closed cylinders of smaller

60
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diameter than and arranged at the duter ends of said

cylinders in combination with a tubular multiple piston
.having stepped portions gliding in the -cylinders respec-

tively, packing devices carried by each.of the said stepped

'portions, a single pltman member attached to said multiple

piatnn and a crank shaft driven therphy suhstantially as

set forth, * -
6. In an internal combustion englne comprising a main

centrally arranged cylinder, two other:cylinders of smaller

. diameter than and arranged at the ends of, sald main
‘crlinder, and two rearwarﬂly closed cyllnders of smalier

100

105

da

diameter than gnd arranged at the outer ends of sald 110Q

cyllndera in combination with & tubular multiple piston,
having Bteppeﬂ portionsg sliding in the cylinders respec-

tively, packing devices carried by each of the sald stepped

portions, a single plitoan member attached te sald multiple

u'-'-piﬂtm and a.crank ghaft centrally - aituateﬂ in the main
“cylinder Hubatantially as set forth. - -
" In testlmony whereof we have migned our names ‘tﬂ this'
Bpeclﬂcatiﬂn in the pr&aence of two aubscrlhing w:ltnam |

LOUIS BOUDREAUX.
LOUIS YERDET. . |

‘Witnesses :
LOUIB SULLIGER,
J. Apt.laon BOWEN.
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