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'1118,1 y fluids are used.
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To all whom it man ) concern:

- Be it known that I, Marius BERLIET a

citizen of the French Rapubho residing at 12
Chemin des Quatre Maisons, Lyon; France,

have invented certain new and useful Im-
-provements in KExplosive-Engines, of “Whl( h

the Tollowing is a speclﬁoatlon

This invention relates to improvements in

explosive engines and has to do more par-

ticularly with an improved valve arrange- |
‘ment and operating mechanism therefor.
One of the objects of the invention is the

provision. of an engine of ‘this character.

equipped with means for supplying and con-

trolling -an auxiliary o erating or motive

fluid other than, the explosive fluid and sup-

plying the same to the engine when starting
and if desired during the operation of the en-
gme m-which latter case the -auxiliary mo-

tive fluid is utﬂwed to - develop mmeaqed-
power..
The mvention also contemplates the Pro-

vision ‘of means whereby the auxiliary mo-

tive fluid may be used for reversing the en-
“gine and operatimg the same backward.
The mvention will be move fully described
n connection with the accompanying draw-
ings and will be more particularly pointed
out and ascer ta,med n and b*' the ap peﬁdect
claims. o C ~
- In the drawings:—¥Figure 1'is a side view
partly in section of ‘an engine emb{}dymﬁ

Ifo.

the main features of my myention.

18 a sectional TIBﬂT taken on lne 2-—~‘? oi'
5 Hig. 9.
line 3—3 of Fig. 9.

318 -a S@CBIOﬂELl view taken on
Fig. 4 is a fragmentary
side elevation of means for contreliing the

Tlﬂ

valves for the explosive and auxiliary mo-
tive fiwids showing an adjustment of said

means 1 w hmﬂ 0111}*—*‘ the explosive fluid is
Fig: 5 1s-a stinilar view showing an
adjustment whelem the e‘{ploswe and aux-

adjustment wherein the engine is reversed
and operated backward by means of the aux-

liary motive fluid. H1g. 7 1s an end eleva~

tion partiy 1n section showing means for sup-
plying the' auxiliary fluid, such as a
pressor when the auxiliary Auid conslsts of air.
Fig. 8 is a side elevation of a motor vehicle
showing the application of tue device of my
invention thereto. Ifig. 9 1s a plan view of
the vehicle shown in Flg 8.

of the mventloll

| leel .

Ifig. 6 illustrates an

COIil-

Fig: 10 1s a side

elevation partly in section of a modified form
Flg 11 is & detached de-

t&ﬂ View of controllmo' means in tne fOi mola

cam shaft adapted for use iu contiection with
the preferred embodiment of the invention.
F1g. 12 18 a detached view of :the cam shaft
adapted {or use in connection w itly the modli-
i1ed form of the mvention shown in Kig. 10.
Figs. 13,14, 15, 16 and 1; are dﬂbaﬂ aet t1mml
VIeWSs of the cam shafts.:© + -
Tiake numerals of 15&{,1@1}(,(} deswn ate sinis

'''''

lar parts thr ouﬂhout Uh.f;;‘ dl{ elent 110 U.I‘“b 01

the dra wmgb -
“Referring to ﬁlﬂ 111{_,11 1hustlate:: tlw

preferred f‘unl}odmwm oi the mv‘ultmu ihue
1s shown a couiiustion emune COMPIISING SIX
cy 1111(101'& designated 1, 2; 3,4,5 and 6 resnec-
The plsrm s thereof are counected
\,ith a crank shaft 25, mounted in suitable’
De@mugg ‘the crank 1)()1L10T18 to which .sald
1stons are conn ecwd being muuuu od 17,2/,
3" 47, 5" and 6/ Said crank &h‘Lit is s0 ar-
I.-mged with rtsped to the crank ‘portions;

that the pistons operatein pairs as will be'
readily seen by reference to Ifles. 110 3 -

clusive. Each of the c}rhnders it to 6 inclit-
sive is provided with an auton latlcaﬂy acting

intake valve 20, cominunicdt ing with a gun-
‘abie gource of %upphf as will be seen by e £
“luach of tne ¢y Im- |

erence to i1gs. 2 and 3.
ders 1 to 6 1]:10]11¢we 18 Ilovmeu with an éx

haust valve and the same are numbered'7, b
9,10, 1T and 12 and are norn mllv mainta aitted
in a closed pesition by gprm $as shov, 11
the present eiubodiment ¢yl 111(1@1:., 1,3 and 5

and the pistons theieof are: .»,Ldapteu to be:

operated only by an explosive fluid anid when’

the engine 18 avemed £
designed to 1u11 empty. “The pi%ons of ¢yl-
inders 2, 4 and'6 are add,pted to e opert Lted

.e:tther by’ an explogive fluid ox by an auxii-

iary fluid sueh as air although it-will De
undemtood that any ’Lll"‘{ﬂl.«.},ly fluid -other

Sl

ie sa1d ey lllldelb are
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than alr may be usea it desited and w hile the

means for s upp}th and- utllumg alr will
heremafter be described 1n connection with
this fluid it will be undemtood that Suoh ref-

erence to air and alr controlled means 1s not
to be construed as an ¢ssential feature of the
invention. Airvalves 21, 22 and 23 which as
shown are intake :splmg’ pressed valves are

&Ssocmted with cylinders 2, 4 and 6 and de--
sirably’ comimunicate with ‘and: operate the:

plst(m&, therein through a passage 49 (Ifig.

3). -. Non-return valves 48 are desirably in-’
terposed between sald :;1.11 V&lVeb and the pa&—

Sages 49.
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| will next deseribe the means shown for

supplying air for the purposes heremalter

more fully described.

[ig. 7 is provided on its crank shaft with a

gear 56, indicated by broken lines, which | _ _ | _
connected by a rod 31 to a pivoted lever 32

meshes with a gear 37 on the crank shaft 25.

However the compressor may he connected |

directly to the crank shaft 25 as shown 1n

Fig. 10.  Air 1s admitted to the compressor |
52 through inlet 50, valve 51 to the eylinder | 1e !
extreme positions 28" and 28" g correspond-

and is discharged through valve 54 and.pipe
53 (IFig. 10). Pipe 53 discharges to a con-
necting pipe 62 which communicates at one

“end with a pipe 59 leading to a reservoir 58

20

30

40

45

the cylinders 1 to 6 inclusive hereinbefore

o0

(Fig. 9) and which will hereinafter be termed
a reservoir pipe. At its other end said pipe

62 comununicates with a feed pipe 63 which

discharges at 47 (Fig. 3) to the air valves 21,
22 and 23. A cut off valve 61 is conveniently
interposed between pipes 62 and 63 and as
shown is controlled by a foot lever 60. "This

cut off as will hereinafter more fully appear |

1s for-the purpose of controlling commmunica-
tion between the air supply and the cylinders
2,4 and 6. A valve 64 is conveniently inter-
posed between pipes 62 and 59 and may if

“desired be a three way valve adapted to

malke connection between pipes 53 and 59 or
cut off said connection and open cominunica-
tion between the compressor and the outer
alr.
communication will be established between
the compressor and said reservoir by said
valve and when the desired pressure 1s obh-
tained 1n the reservoir the valve 64 will be
thrown 1n a position to discharge the com-
pressed air to.the atmosphere. In practice
ilechanism may if desired be provided for
throwing the compressor out of service when
predetermined pressure has been attained in
the reservoir but inasiuch as such mechan-
isi forms no part of the present invention 1t
has not been herein shown. o '
I will next describe the controlling means
for operating the exhaust and air valves of

described which means as shown consists of
a sinftable cam shaft and I will also describe
the  specific form of shifting or operating
mechanism herein shown for adjusting
sgld cam. shaft in o manner to cause the

devices hereinbefore described to perform

55

6O

thie various desired functions. -
As shown the cam shaft is designated by

19 and 1s mounted to rotate and be shifted

longitudinally 1 bearings, 64', 65, 66 and 67.
In the bearing 64’ the shaft 19 1s keyed to

and slidably and non-rotatably mounted in.

the sleeve of a gear wheel 26 which meshes
with o gear wheel 27 on the crank shaft 25
ald thereby serves to communicate rotative
motion from said crank shaft to-said cam
shaft. Referring to the specific means

Referring to Figs. 3, 8, 9 and 10, 52 desig- |
nates an air compressor which as shown In |

When 1t is desired to fill the reservoir 58

|
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from the foregomng

shaft 19.

when-they are not so opérated.

920,417

shown for shifting said cam shaft 19 (Figs. ]
and 8) 28 designates an operating lever as-
sociated with adrant whereby it may be
fixed in three different positions as indicaled
in dotted lines.
with an dngular portion 28% connected by a
rod 20 with a bell crank 30 which latter is

TN
eat W

the opposite en«a of which 1s connected at 3o
with the cam shiaft 19. It will be obvious
that as the lever 28 is
shifted to the intermediate position ana to

ing shifting' movement will be communicatesl
to the shaft 19. :

Referring now to Figs. 4 to 6 inclusive

Fig. 4 indicates the adjustment of the cam
shaft 19 necessary when &il of the cyhnders
1 to 6 inclusive communicate and have their

nistons operated by the explosive flud.

For convenience this will be termed ‘‘gas ad-
justment’. Fig. 5 shows the adjustment
necessary when the pistons of cylinders 1, 3

and 5 are driven by the explosive fluid and

the pistons of cylinders 2, 4 and 6 are driven

by air which adjustraent will be termed the -

‘“oas-alr adjustiment’’.  Fig. 6 shows the au-
justment necessary when the engine is to be

eration wholly by air-and this adjustinent
will be termed the ‘‘air adjustment’.
Referring now specifically to-Fig. £ the ex-
haust valves 7, 9 and 11 of eylinders , 3 and
5 are operated by members which as shown
are in the form of cams 13, 15 and 17 respec-
tively which are formed integral with the
itach of these cams 1s of suflicient
length to permit shifting of the shaft 19 mto
the gas-air adjustiment shown in Fig. 5 with-
out becoming disassoclated with
The cam members 13, 15 and 17 will be nere-

inafter termed ‘‘normal gas cams. or mem-

bers’ for the reason that the pistons of the
cylinders controlled by these valves nor-
mally operate by gasolene and run empty

8, 10 and 12 which control conuuniication to
cvhinders 2,4 and 6 ave operated by
members 14, 16 and 18 which will heremnalter

be termed ‘‘gas cams or wmembers”, ‘ihe

valves 21, 22 and 23 controlling air coimmu-

nication to the cylinders 2, 4 and 6 are v

this adj ent closed by thelr springs and
this adjustinent closed by thelr springs and

remain closed by reason of the cylindrical

surfaces 24 which will hereinafter be terined
“neutral awr surfaces”. 1t will thus be seen
that 1n the adjustmoent shown in Fig. 4 ali of
the pistons of the cylinders 1 to 6 inclusive
are operated by gasolene or other explosive
fluid. - -

Referring now to Fig. 5 wherein the pis-
tons of eylinders 1, 3 and 5 are ariven by

Said lever 28 is provided.

sald valves.-
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' driven reverse to its normal direction of op- -
go
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The valves

115

casolene or other explosive fluid ana the pis-

tons of cyhnders 2, 4 and 6 are driven by air
it will be noted that the ‘‘normal gas cams™

1'30_
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13, 15 and 17 are still in operative relation
witlh the valves of eylinders 1, 3 and 5.
valves 21, 22 and 23 controlling the admis-
sion of air to cylinders 2, 4 and 6 are operated
by ‘‘air cams or members’ 37, 38 and 39.
Inasmueh as it 1s necessary to exhaust from

cylinders 2, 4 and 6 air exhaust cams 34, 35

and 36 are provided and in this.adjustment

the same are in operative relation with

valves 8, 10 and 12. It will thus be seen
that the pistons of cylinders 1, 3 and 5 are

operated by gasolerie while the pistons of

cylinders 2, 4 and 6 are-operated by air. "In
this position the main operating lever 28 is
in the position indicated by 28’.

‘Referring now to Ifig. 6 which 1s the “‘air

reverse adjustment’’ wherein the operating

lever 28 is in the position indicated by 28”7

1t wil be obvious that the pistons of cylin-

ders 1, 3 and 5 must run empty and to thig
end the shatt 19 is provided with *‘neutral
oas surtaces’’ 40 which in the present con-
struction serve to maintain the valves 7, 9

and 11 open. Inasmuch as in this adjust-

ment it i1s necessary to operate valves 21, 22
and -23 to admit air to cyhinders 2, 4 and 6
the shaft 19 is provided with ‘‘reverse air
cams’’ 41, 42 and 43 for operating said

valves 21, 22 and 23. It will also be neces-

sary to exhaust from cylinders 2, 4 and- 6 and
to this end ‘‘reverse cams’’ 44, 45 and 46 arve
providea for operating valves 8, 10 and 12.

It will be understood that in the adjust-
ment shown in Fig. 6 the exhaust valves 7,
9 and 11 being held open will prevent the es-
tablishment of suction in the cylinders 1, 3
and 5 and therefore the automatic intake

valves 20 will not operate to admit the ex-

piosive mixture and the pistons in said cylin-
ders 1, 3 and 5 will run idle. "It will be noted
that when the adjustment of Ifig.. 6 is ef-
fected tie pistons in cylinders 2, 4 and 6

being forcéd downwardly by the admission

of air to sald cylinders the automatic intakes
20 ot sald cylinders will be maintained closed
during the working stroke of said pistons and
during tihe return stroke the air will be. ex-
hausted through the exhaust valves 8, 10 and

12 and therefore the automatic intakes can-.

not operate. |

~In Fig. 5 the adjustment shown will admit
alr to eylinders 2, 4 and 6 in substantially the
same manner as i the adjustment shown in
I1g. 6 ana wil prevent the admission of the
expiosive fluid so that in each case the con-

trol of the exhaust valves and air inlet valves |

The-

—r

“and 6 the pistons of which are operated by
both gas and air will be termed ‘‘gas-air

explosive fluid and said gas air cylinder pis-

will control or prevent the admission of the
explosive fluad. | |

n Hig. 10.1 have shown the device of my
invention applied to a three cylinder engine
wherein the compressor, as hereinbefore de-

the preferred construction for shifting the
cam shaft 19 may be employed in this con-
struction but is not showa in connection

therewith.

JFor convenience in designating the several
c¢ylinders in the claims, cylinders 1, 3 and 5
the pistons of which are only operated by
casolene or other explosive flud. will be
termed ‘‘gas cylinders’’, while cylinders 2, 4

cylinders’’.
I claim:— -

1. An explosive engine comprising in com-
bination, a plurality of cylinders for gas and
forgas or air, pistons therefor, inlet means for
sald cylinders, exhaust valves for said cylin-

ders, air inlet valves for said gas or air eylin-

ders, and means controlling said exhaust and
air 1nlet valves and serving to effect opera-
tion of the pistons of all of said cvlinders
solely by an explosive fluid or to effect opera-
tion of said gas cylinder pistons solely by an
tons solely by air or to cause satd gas cyl;

der pistons to run idly and effect reversal of

sald engine by means of air admitted to said

oas or air cylinders.
2. An explosive engine comprising in coni-
bination, a plurality of cylinders for gas and

tfor gas or air, pistons therefor, inlet means
for said cylinders, exhaust means for said.

cylinders, air inlet means for said gas or air

cylinders, and means serving to effect opera-

tion of said gas and gas or air cylinder pis-
tons solely by an explosive fluid or serving to

effect operation of said gas or air cylinder
' pistons solely by air or serving to reverse the

direction of operation of said engine by air

- acting on said gas or air pistons, sald means

“during such reversal.

causing said gas cylinder

In testimony whereof I have affixed my

signature. in presence of two witnesses.

MARIUS BERLIET.

Witnesses: -
JEAN GERMAIN,
GUILLAUME PIocHE.
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pistons to run idly
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seribed, i1s operated direct from the crank
shait 25 by a crank 55. The means-shown in-
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