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UNITED STATES PATENT OFFICE,

EUGHENE BRILLIE, OF PARIS,

FRANCE.

EXPLOSIVE-MOTOR.

SPECIFICATION forming part of Letters Patent No. 618, 638 dated J anuary 31, 1899,
Application filed January 8, 1898, Serial Nc 666 119, (‘Tn model.)

To all whom it may CONnCeri:

Beit known that I, EUGENE BRILLIE, a citi-

zen of the French Republlc residing a,t Paris,

France, have invented certain new and aseful
Impr ovementsin Explosive-Motors, (for which
I have received a patent in Krance, No.
267,818, dated June 12,1897;) and Ido hereby
declare the following to be a full, clear, and
exact description of the 1nvent10n such as
will enable others skilled in the art to which
it appertains to make and use the same.
This invention relates to improvements in
explosive-engines of the four-phase system
wherein two cylinders codperate in such a
way that a motiveim pulse isobtained at each
revolution. -
The impr ovoments embody, first, the dis-
position of the means serving to plevent the
perturbationsresultant {rom. theinertiaof the
masses in motion, and, second, the use of a
pump which at each revolution displaces or
shifts alternately the gases in the neutral
spacesinoneand the othel cylinder aftereach
exhaust and which detérmines at a glven mo-
mentthe injection of air intended to effect the
pulverization of the liquid fuel (coal-oil, gaso-
lene, &c.) in case the engine is fed by such.
In the accompanying drawmws Figure 118
a section through the aspirating- V&IVGS which
are operated by an auxiliary shafb KFig. 2
is a section through the middle of the air-
pump. Fig. 3is a section through the mid-
dle of one of the cylinders; and Fig. 4 is a sec-
tion through the middle of both cylinders,
showing the motor-shaft in side elevation. -
In said figures the cylinders are designated
by the numerals 1 and 2.

3 5 and 4 6 are the pistons, which travel
in palrs in opposite directions to each other.
Two of these pistons, 5 and 6, are connected
to the main shaft 12 13 14 15 16 by means of
pitmen 7 8, which™act upon the crank 14,
and the two others, 3 and 4, are connected by
pitmen 9 and 10 to cranks 13 and 15, oppo-
site the crank 14, or at an angle of one hun-
dred and eighty degrees thereto, said pitmen
9and 10 bemﬂ*umted by a transverse bar 11.

17 is the exhausb valve of eylinder 1, Fig.

3, 18istheaspirating-valve of said eylmde1

I of the main shaft.

)

24 is moved;

Flﬂ's 1 and 8, and 19 is the aspirating-valve
of cylmder 2, Fig. 1.
19 aspiratealr 1n'to achamber 30,Figs. 1and 2,
which communicates by means of a valve 20
with an air-pipe 28. Said air-chamber com-
municates also, first, with a condwt 29,
through which the gas or other explosive
ml‘{tlll es are admﬂsted and, second, with a

conduit 27, which communicates thromh a

port 26 with the air-pump 23. -

All of the valves rare operated by cams
keved on the two shafts 21 and 22, which re-
volve at half the speed of the main shaft.

The compression cylinder or pump 23, Kig.

2,18 inclined atan angle of forty—ﬁve defrl ees,
more or less, to the ey1111de1s 1 and 2. Its
piston 24 is moved by a pitman 25, which 1s

The two valves 18 and

50

55

6o

connected to the middle part of the eranlk 14 |

(Omitted in Fws 3and 4
for the sake of clearness.)

The compression-cylinder is connected,
first, through port 26 with conduit 27, as al-
ready stated said port being adapted toclose

70

atb a pwdetermmed period Wh?ll the piston

ing 33 with the eondmt 31 32 in the piston 24;
qzud port registering at a given moment Wlth
said conduit and being connected by a suit-
able pipe to a coal-oil pulvemzer as indicated
in Fig. 2 by dotted lines, and, thlrd with an
asp11at1HW—valve 34.

Having described its princ¢ipal parts, Ishall
now explmn the operation of the engine.
YWhen the main shaft rotates, the plstoncs 3
and 4 move in an opposite direction to the
pistons 5 and 6 whether receding from or ap-
ploa,chmﬂ‘ the same. The throw of the crank
14 is made greater than that-of the cranks 13

and 15, so that the pistons 5 -and 6 travel

with a ﬂ'reater speed than the plstons 3 and 4.
It results therefrom that the inertia of the

| mass of said pistons 5 and 6 and their pit-

men 7 and 8 being smaller than the mass of

second, by means of the open-

75
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90

the pistons &- and 4 pitmen 9 and 10 and

transverse bar 11 will easily compensate the
inertia of the latter, and thus the engine is
equilibrated. The explosions alternate in
each cylmder in such a manner that a motive
impulse is effected at each revolution.
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chamber 80.

[,

The working phases are the following:

Slfiﬁlgiff Cylinder 1. Oyliﬂde_r 2.
5: Divergent ..} Aspiration.__. :J“{pltJSIDH and
First revoelution. expansion,
K Convergent.| Compression .| Exhaust.
55 Divergent ..} KExplosion and Aspiration.
Second revolution: expansion.
( Convergent.| Iixhaust __.... Cmnpressmn.

At each revolution of the main shaft in the
direction of the arrow, Fig. 2, the piston 24
will drive a certain -quantity of air into the
Simultaneously the valve 20
T communication with the
outer atmosphere. At this moment exhaust
commences in one.orthe other cylinder. Un-
der the action of a cam on shaft 21 one of the
valves 18 or 19 (the one corresponding with
the eylinder under exhaust) will be lifted and
will allow the air furnished by the pump to
pass through, which drives before it through
the exhaust-valve the gases accumulated be-
tween the pistons. At the end of the stroke
of the pistons, when they are convergent or
nearing each other—that is to say, at the end
of the exhaust—the piston 24 in continuing
its stroke closes the conduit 26, and the air is
then compressed in the pump. Thisairata
predetermined moment escapes through con-
duit 32, when the latter registers with open-
ing 33, so that the air is in part discharged
into a pulverizer 37, from which the liquid is
forced through conduit 29 into the chamber
30 at the moment when one of the cylinders
1 or 2 commences its aspirating period. At
this moment the valve 20 opens and the outer
atmospheric air entering through opening 28
1s passed into the eylinder mixed with carbu-
reted air. The aspiration of the pump 23 at
first draws in air through valve 34 and then
aspirates the same through the conduits 26
and 27.

The port 33 may be dispensed with when a
liguid fuel is not used—{for instance, when
cas 1s employed as the explosive element.
In this instance the conduits 31 32 and valve
3+ would also be superfluous. In this case
the piston 24, having closed the port 26, com-
presses airin the pump-cylinder, which serves
at the back stroke to restore the power con-
sumed by said compression.

Having now described my invention, I
claim—

1. In anexplosive-engine such as descrlbed
the combination of a main shaft, two cylin-
ders, the pistons therein, working in pairs in
opposite directions to each other and impart-
ing motion to the main shaft through suitable
intermediate mechanism, means for supply-
ing an explosive mixture to the eylinders at
predetermined intervals, and a compression-
cylinder operated by said main shaft and
adapted to displace alternately the gases in
one and the other cylinder, substantially as
deseribed.

2. A four-phase explosive-engine embody-
ing in 1ts organization two cylinders, the pis-

closes and cuis o

618,638

| tons 3, 5, 4, 6 working therein, a main shaft,
1its crank 14 with counter-cranks 13 and 15,

at an angle of one hundred and eighty de-
orees thereto, pitmen 7 and S connecting
crank 14 with pistons 5, 6, a transverse bar
11 in operative conjunction with pistons 3, 4,
and pitmen 9, 10 connecting said bar with
cranks 13, 15, in combination with means for

supplying an explosive mixture to the ¢ylin-

ders at predetermined intervals, a compres-
sion-cylinder deriving motion from the main
shaft through suitable intermediate means
and adapted to displace the gasesinsald eylin-
ders alternately and consecutively, and as-
pirating-valves for said cylinders, substan-
tially as and for the purpose specified.

3. A four-phase explosive-engine embody-
ing in its organization a main shaft, two cyl-
inders, their pistonsworking in pairs and im-
parting successive motive impulses to said
shaft through suitable intermediate mechan-
ism, and means for supplying an explosive
mixture to said cylinders, in combination
with a compression-cylinder operated by said
main shaft and adapted to displace the gases
in sald cylinders alternately and consecu-
tively, an auxiliary shaft and a series of as-
pirating-valves operated thereby and com-
municating with the compression-cylinder
and with the engine-cylinders, Substantnlly
as specified.

4. A four-phase explosive-engine embody-
ing in its organization, & main shaft, two cyl-
inders, their pistons working 1n pairs and im-
parting successive motive impulses to said
shaft through suitable intermediate mechan-
ism, and means for supplying an explosive
mixture tosaid cylinders,in combination with
a compression-cylinder operated by said main
shaft and adapted at each compression to dis-
place the gases in said e¢ylinders, alternately
and eonseeutwely, auxiliary shafts, cams
mounted thereon, and independently-opera-
ted aSplratmD*—valves with their pistons ex-
tending downwardly and provided with a link
or arm pivoted to a stationary part of the en-
gine and adapted to be periodically struck by
said cams, substantially as described and for
the purpose set forth.

5. A four-phase explosive-engine embody-
ing in its organization, a main %hatt two par-
allel cylmder:s their plstons wor]{mw In pairs

‘and imparting separate and successive 1mo-
tive impulses to said shaft through suitable.

intermediate mechanism, and means for sup-
plyingan explosive mixture to said eylinders,
in combination with a compression-cylinder
operated by salid main shaft and adapted at
cach compression todisplace the gases in said
cylinders, alternately and consecutively,aux-
iliary shafts, cams mounted thereon, an air-
chamber, independently-operated aspirating-
valves adapted to aspirate air therein, a con-
duit connecting said air-chamber with the
compression-cylinder, and a pulverizer in
communication with said air-chamber, said
valves having their pistons extended down-
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wardly and provided with a link or arm piv- |

oted to a stationary part of the engine and

adapted to be periodically struck by said

cams, substantially as described and for the

purpose set forth.

6. A four-phase explosive-engine embody-

ing in its organization, a main shaft, two par--

allel eylinders, their pistons working in pairs
and imparting separate and successive mo-
tive impulses to said shaft through suitable

- intermediate mechanism, and means for sup-
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plying an explosive mixture to said cylinders,
in combination with a compression-cylinder,
operated by said main shaft and adapted, at
each compression, to displace the gases in
said eylinders, alternately and consecutively,
auxiliary shatts, adapted to rotate at half the

speed of the main shaft, cams mounted there-

on at different angles to each other, an air-

chamber, mdependently operating a,Spnat-.

ing-valves adapted to aspirate air therein, a
conduit connecting said air-chamber with the
compression - cylinder, and a pulverizer In
communication with said air-chamber, said
valves having their pistons extended down-
wardly and provided with a link or arm piv-
oted to a stationary part of the engine and
adapted to be periodically struck by said
cams, substantially as described and for the
purpose set forth.

7. A four-phase explosive- enﬂ*me embody-
ing in its organization, 4 main shaft two par-
allel cylinders, their pistons working In pairs

and at different speeds and imparting sepa-

rate and successive motive impulses to said
shaft through suitable intermediate mechan-

ism adapted to compensate said difference in

speed, and means for supplying an explosive

‘mixturetosaid cylinders, in combination with
- operated by said
main shaft and adapted at each compression, |
to displace the gases in said cylinders, alter- |

nately and consecuatively, auxiliary shatts
adapted to rotate at half the speed of the

a compression-cylinder,

C

main shatt, cams mounted thereon at dif-
ferent anﬂ'les to each other, an air-chamber,

mdependently operated aspuatmw V:-zslves
adapted to aspirate air therein, a conduit con-
necting said air-chamber with the compres-
sion-cylinder, and a pulverizer in communi-
cation with said air-chamber, said valves hav-
ing their pistons extended downwardly and

provided with a link or arm pivoted to a sta-

tionary part of the engine and adapted to
be periodically struck by sald cams, substan-
tially as described and for the purpose set

forth.

8. A four-phase explosive- engine embody-
ing in its organization, a main shaft two par-
allel ¢ylin ders, their pistons working in pairs

.and at different speeds and imparting sepa-

rate and successive motive impulses to said
shaft through suitable intermediate mechan-
ism adapted to compensate said difference In
speed, and means for supplying an explosive
mixtuare tosaid eylinders, in combination with
a compression-cylinder, a pulverizer commu-
nicating therewith at periodic intervals, an
air-chamber, conduits connecting said air-
chamber with the pulverizer and with the
compression-cylinder,auxiliary shafts,adapt-

ed to rotate at half the speed of the main
shaft, cams mounted thereon at different an-
gles to each other, and independently-oper-

ated aspirating-valves, adapted to aspirate air
intosaid air-chamberand having their pistons

extended downwardly and prowded with a

link orarm pivoted to a stationary part of the
engine and adapted to be periodically struck
by said cams, substantially as described and
for the purpose set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

EUGENE BRILLIL

Witnesses: N
GUSTAVE (GOBRON,
EDWARD P. MACLEAN.
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