10

15

20

25

" below nozzle ¢

N° 16,072 “A.D. 1898

Date of Application, 25th Aug., 1893—Accepted, 28th Oct,; 1893 °
COMPLETE SPECIFICATION. S

Improvements in the Method of Producing the Explosive Mixture

- in Hydrocarbon Engines,
I, WiLagLm MavysacH, of Cannstatt, in the Kingdom of Wiirtembergs
German Empire, Engineer.do hereby declare the nature of this invention, and:
in what manner the. same is to be performed, to be particularly described and-
ascertained in and by the following statement :— . o L '
- My invention relates to hydrocarbon-engines, in which the explosive mixture is
produced from air and a liquid hydrocarboun, as petroleum, ligroine, benzine,
naphtha, or the like, and my improvements in the composing or forming of this-
mixture relate to thé manner, in which the liquid hydrocarbon is moved and
dispersed by, and thoroughly mixed with the air sucked by the working-piston into
the cylinder through. a special feeding-channel, into which a unozzle supplying the
hydrocarbon extends in any direction and at any place, and the object’ of my
Improvements is to produce a mixture of never-varying composition, irrespective
of the speed of the engine as well as of that of the piston in different parts of the
path of this latter. . ) .
. In order 10 make my invention more clear, I refer fo the accompanying drawing,
in which similar letters denote similar parts, and in which :

Fig. 1 is a vertical section through the mixiug- and feeding-device of a hydro~
carbon-engine working according to my invention,

Fig. 2 1s a modification of said device, and
" Fig. 3 is a second modification of the same.

The liguid hydrocarbon is contained in the basin ¢ and is led from this basin

-to the mixing channel b by the pipe ¢, at the end of which latter a nozzle ¢! is

provided. The liquid in basin a is kept in the same height of level by a swimmerd,
which admits the influx of fresh liquid through tube ¢ in a ‘manner easily to be
understood from the drawing. Thus, the level of the liquid pontained in pipe ¢,
, is constantly kept in the same or very nearly the same height,

“which forms a moment of utmost importance, as will be more clearly to be seen
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hereinafter.

The entrance of air into the cylinder f takes place through the inlet- or suction-
valve g and the channel b d', the part & of which latter forms the mixing-room
already mentioned and the entrance of hydrocarbon into the mixin% room b takes
place through the nozzle ¢!. The communication 5? between b and &' is narrowed,
and the dimensions of the communication 6® and the nozzle ¢! correspond to the
ratio of mixture of the two bodies employed air and hydrocarbon.

If, now, the engine is running, air is sucked by the piston into the cylinder
through channel b b, and, on account of the narrowed communication 4%, a vacnum
or partial vacuum is established within the mixing-room 5. By reason of this
vacuum, & certain quantity of the liguid hydrocarbon is sucked into chamber &
out of nozzle ¢, and is squirted there at the opposite wall as well as by the air, the
latter flowing in with a velocity corresponding to the .speed of the piston.
Supposed, this speed is low, the rarefaction of the air will also be low, but will
last a Jonger time, and; therefore, the injection of the liquid hydroearbon will occur
with little force, but with long duration. If, on the other hand, the speed of the
piston is high, also the rarefaction will be high, and will last but a short time;
thercfore, the injection of the liguid will occur with great forde, and with short
duration. Just the same accordance is existing with regard to the degree of rare-
faction and the velocity of the piston in different parts of its path, and it -is,
consequently, the proportion between both the bodies . forming the explosive
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. mixture-exactly the same under all conditions, and this the more, as the level of
the liquid within nozzle ¢ remains on the same height. - - g

When employing heavy liquid hydrocarbons for the production of the explosive
mixture, it is necessary to heat the wall of chamber b, against which the former is
thrown, or to. heat the whole of said chamber in order to effect a quicker reduction
into vapour. This may be performed best by the construction shown in Fig. 3,
in which the escaping hot combustion-gases are led against or around chamber b
by the channel %, at the end of which the ontlet-valve 7 is arranged. . '

Further, in order to regulate the engine, the passage for the air may be altered

m such a .manner, that either. a part or the whole of the air takes auother way,
than through communication 5%, so that but a slight or no rarefaction at all 1s
is sucked into it. _ . .

. Such an arrangement is shown in Fig. 2, in which, besides the connection % a
second connection 62 is established between the parts & and !, which, under normal.
conditions, iz closed by a valve k. This valve may be actuated automatically from
the regulator by rod I, and also from hand by screw m, so that, by screwing
this screw.down.onto valve %, the latter may be opened. The air, therefore, will
not be rarefied apnd no ligwid will be sucked into chamber b, so that no
combustible or explosive mixtiare can be formed, apd the engine stops.

-I wish it to be understood, that I do not confine myself to the employment of
but one nozzle, as ¢!, or but one narrowed inlet as &% but I may use also scveral
nozzles and sevcral inlets, and also special inlets for air without nozzles, as for
instance at bt.in Fig. 3. . :

. Having now particularly described and ascertained the nature of my said inven-
tion, ‘and: in what manner the same is to be performed; I declare that-what I
claim is :— - _ : :
1. The method of producing the cxplosive mixture in hydrocarbon-engines,
consisting in sucking liquid hydrocarbon by -the air sucked by the working-piston,
substantially as described. . )
. 2. The method of producing the explosive mixture in hydrocarbon-engines,
consisting in sucking liquid hydrocarbon by, and mixing. the same with, the air

sucked by the wgrking piston through a mixing-chamber b, substantially as.

escribed. -
3. The method of - producing the explosive mixture in hydrocarbon-engines,
consisting in sucking liquid hydrocarbon ont of a nozzle ¢! extending into.a

produced within the mixing-chamber, and consequently, but little or no hydrocarbon"
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mixing-cbamber & by the air sacked by the working piston through said mixing~

chamber, substantially as deseribed.

4. The method of producing the explosive mixture in hydrocarbon-engines,
consisting in sucking liquid bydrocarbon out of a nozzle ¢' forming end of supply-
pipe ¢, and extending into connection }? between air-inlet channel ' and mixing
chamber % said sucking being performed by the air sucked by the working-piston
through said connection, $?, substantially as described.

5. The method.of producing the explosive mixture in hydrocarbon ecngines,
consisting in sucking ligquid hydrocarbon out of a nozzle ¢!, fed-from supply-basin a
by pipe ¢ and extending into connection. 4 between air-inlet-channel ' and
mixing-chamber b, said sucking being performed by the air sucked by the working-
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piston through said channel 5!, connection 4? and mixing-chamber b, substantially .

as described. o

6. The method of -producing the explosive mixture in hydrocarbon-engines,
consisting in sucking hiquid hydrocarbon out of a nozzle ¢! fed from supply-basin a
by pipe ¢ and extending into connection §% between. air-inlet~channel * and mixing
chamber b, said sucking being, performed by the air sucked by the working-piston
throngh said channc] &, connection * and, mixing-chamber b, and the level of the
hydrocarhon within basin a being kept on the same height by a swimmer-valve d,
acting.on the main-supply-tube ¢, substantially as described. ' )
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7. The method of producing the explosive mixture in hydrocarbon engines,
consisting' in sucking liquid hydrocarhben by, and mixing the same:with, the air
sucked by the working piston through a mixing-chamber b, the latter being heated
by the combustion-gases, substantially as described. ) ) o
8. The method of producing the explosive mixture in hydrocarbon-engines,
consisting in sucking liquid hydrocarbon out of a nozzle ¢! extending into a mixing-
chamber b, by the air sucked; by the working-piston through said mixiog-chamber,
the latter being heated by-the combustion-gases substantially as described. _
"9, "The method of producing the explosive mixture in hydrocarbon-engines,
consisting in sucking liquid hydrocarben out of a nozzle ¢' forming end of supply-

* pipe ¢ and extending into comnection }® between air-inlet-channel #' and mixing-
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chamber b, said sacking being performed by, the air sucked by the working-piston
through siid connection 4% the mixing-chamber being heated by the combustion-
gases, substantially as deseribed.: . :

10. The method of producing the exﬁldsﬁe ‘mixture. in hydrocarbon—ehg"i‘nes;_'

consisting in sucking liquid . hydracarbon gut of a nozzle ¢*. fed from supply-basin'a
by pipe ¢, and extending into connection &* between air-inlet-channel 4! and mixing;
chamber'b, said sucking being performed by the airsucked by the working-piston

through said channel 5%, connection % and mixing-chamber 5, the latter being heated
by the cornbustion- gases, substantially as deseribed. .

. 110 The méthod of producing the explosive mixture in hydrocarbon-engines,
congisting” in sucking liquid hydrocarbon out of a nozzle ¢’ fed from.supply-basin ¢
by pipe ¢; and exténding into councetion b between air-inlet-channel ' and mixing
chamberb, said ‘siicking being performed by the air sncked” by the working-piston
through' said channel ¥, connection §?, mixing-chamber b, the level of the hydro-

y= carbon within basin a’being kept on the same height by a swimmer-valve d, acting
on the main-supply tube ¢, the mixing-chamber being heated by the combustion- .

gases, substantially as described. _ _ e

12. The miéthod of producing the explosive mixture -in hydrocarbon-engines,
consisting in sueking liquid hydrecarbon by, and - mixing the same with, the air
sucked “by. the working piston' through'a’ mixing-chambér b, the litter” having
opening b* with valve %, substantially as described. '

13. The method of producing  the explosive mixture in-hydrocarbon-engines,
consisting in sucking liquid hydrocarbon out of a nozzle ¢', extending into a mixing-
chamber b by the air sucked by the working-piston through said mixing-chamber,
the latter having opening #® with valve &, substantially -as described.

14. The method of producing the explosive mixture in hydrocarbon-engines,
consisting in sucking liquid hydrocarbon out of a nozzle ¢! forming end of supply-

" pipe ¢, and extending into connection 4° between air-inlet-chaunnel 5* and mixing-
- 40

chamber b, said sucking being performed by the air sucked by the working-piston

through said connection 0% the mixing-chamber having opening 5® with valve k,
substantially as described.

15, The method of producing the explosive mixture in hydrocarbon-engines,

' consisting in sucking liquid hydrocarbon out of a nozzle ¢! fed from supply-basin a

by pipe ¢, and extending into connection 4? between air-inlet-channel ' and mixing-

‘chamber #? said sucking being performed by the air sucked by the working-piston

through said channel &', connection #* and mixing-chamber b, the latter having
opening 5® with valve £, substantially as described.

16. The method of producing the explosive mixture in hydrocarbon-engines,
consisting in sucking liquid hydrocarbon out of a nozzle ¢’ fed from supply-basin a
by pipe ¢,and cxtending into connection 5? between air-inlet~channel ¥ and mixing-
chamber 7, said sucking being performed by the air sucked by the working-piston
through said channel 5!, connection 4? and mixing-chamber b, the level of the hydro-
carbon within basin a being kept on the same height by a swimmer-valve d, acting
on the main-supply-tube e, the mixing-chamber having opening &* with valve £,
substantially as described.

17. The method of producing the explosive mixture in hydrocarben-engines,
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consisting in sucking. liquid hydrocarbon by, and mixing the same with, the -air
sucked by the working piston through a mixing-chamber 0, the latter being heated
by the combustion-gases, and having. opening #* with valve %, substantially as
described. ’

18, The method of producing the explosive mixture in hydrocarbon-engines,
‘consisting in sucking liquid hydrocarbon out of a nozzle ¢}, extending into a mixing-
chamber b by the air sacked by the working-piston through said mixing-chamber,
the latter being heated by the combustion-gases,’and having opening 5® with valve k,
‘substantially as described. _ o .

" 19. The method of producing the explosive mixture in hydrocarbon-engines,
consisting in sncking liquid hydrocarbon out of a nozzle ¢! forming end of supply-
pipe ¢, and extending into conmnectiost ’ between air-inlet chanuel 5 and mixing-
chamber b, said sucking being performed by the air sucked by the working-piston
through said counnection 5%, the mixing chamber being heated by the combustion-
gases, and having opening 5® with valve &, substantially as described.

20. The method of producing the explosive mixture in hydrocarbon-engines,
counsisting in sucking liquid hydrocarbon out of a nozzle ¢! fed from supply-basin a

by pipe ¢, and extending into connection 2? between air-inlet-channel &' and mixing- -

chamber &%, said sucking being performed by the air sucked by the working-piston
through said channel ', connection $* and mixing-chamber ?, the level of the hydro-
carbon within basin a being kept on the same height by a swimmer-valve d, acting
on the main-supply-tube the mixing-chamber being heated by the combustion-
gases, the latter having opening & with valve %, substantially as described.

Dated this 21st day of August 1893. _
WILHELM MAYBACH,

By Geo. H. Rayner,
37, Chancery Lane, London, W.C., Agent for the Applicant.

London: Printed for Her Majesty’s Stationery Office, by Darling & Son, Ltd.—1893,
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AMENDED SPECIFICATION.

Reprinted as amended in accordance with the decision of the Chief Examiner,
dated the 27th day of February, 1900.

The Amendments are shown in erased and italic type. . .

'N° 16,072+

AD. 1893

Date of Application, 25th Aug., 1893—Accepted, 28th Oct,, 1893

COMPLETE SPECIFICATION (AMENDED).

Improvements in the Method of Producing the Explosive Mixture
: : in Hydrocarbon Engines,

I, Wicekrm Maysach, of Caunnstatt, in the Kingdom of Wiirtemberg, German

. Empire, Epgineer, do hereby declare the nature of this invention, and- in what-

manner the same.i§ to be performed, to be particularly described and ascertained
in and by the following statement :— .

My invention relates to hydrocarbon-engines, in which the e.xploé’ive mixture is
- produced from air and a liquid hydrocarbon, as petrolenm, ligroine, benzine, naphta,
or the like; and my improvements in the composing or forming of this mixture relate.
to the manner, in which the liquid hydrocarbon is moved and dispersed by, and
thoroughly mixed with the air sucked by the working-piston into the cylinder through .
10 a special feeding-channel, into which a nozzle supplying the hydroearbon extends in
any direction and at any place, and the object of my improvements is to produce.a °
mixture of never-varying composition, irrespective of the speed of the engine as well
as of that of the piston in different parts of the path of this latter.
In order to. make my invention more clear, I refer to the accompanying drawing, in

(5]

15 which similar letters denote similar parts, and in which:

Fig. 1 is a vertical section through the mixing- and feeding-device of a hydro-’
earbon-engine working according to my invention. . .
; Fig. 2 is a modification of said device, and

Fig. 3 is a second modification of the same. .

20 . The liquid hydrocarbon is contained in the barin a and is led from this basin.to
the mixing channel b by the pipe ¢, at the ¢énd of which latter a nozzle ¢! is provided.
The liquid in basin ¢ is kept in the same hight of level by a swimmer d, which
admits the influx of fresh liquid through tube ¢ in a manuer easily to be understood
from the drawing. Thus, the level of the liquid coxftained in pipe ¢, below nozzle ¢,
25 is constantly kept in the same or very nearly the same hight, which forms a moment
of utmost importance, as will be more clearly to be seen hereinafter.

The entrance of air into the cylinder f takes place through the inlet- or suction-
valve g ard the channel b b', the part b of which latter forms the mixing-room
. already mentioned, and the entrance of hydrocarbon into the mixing room b takes
30 place through the nozzle ¢'. The communication J® between b and b is narrowed,
and the dimensions of the communication 4? and the nozzle ¢! correspond to the ratio
of mixture of the two bodies employed air, and hydrocarbon. _

If, now, the engine is running, air is sucked by the piston into the gylinder through-
channel b b', and, on account of the narrowed communication 6%, a vacuum or partial -
35 vacuum is established within the mixing room 4. By reason.of this vacuum, a certain
quantity of the liquid hydrocarbon is sucked into chamber b out of nozzle ¢, and is
squirted there at the opposite wall as well as by the air, the latter flowing in with a
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velocity corresponding to the speed of the piston. Supposed, this speed is low, the
rarefaction of the air will also be low, but will last a longer time, and, therefore, the
injection of the liguid hydrocarbon will oscur with little force, but with long duration.
If, on the other hand, the speed of the piston is high, also the rarefaction will be high,
and will last but a short time ; therefore, the injection of the liquid will oceur with
great force, and with short duration. Just the same accordance is existing with
regard to the degree of rarefaction and the velocity of the piston in different parts of
its path, and it is, consequently, the proportion between both the bodies forming the
explosive mixture exactly the same under all conditions, and this the more, as the
level of the liquid within nozzle ¢ remains on the same height.

When employing heavy liquid hydrocarbons for the production of the explosive
mixture, it_is necessary to heat the wall of chamber , against which the former is
thrown, or to heat the whoie of said chamber in order to effect a quicker reduction
into vapour. This may be performed best by the construction shown in Fig. 3, in
which the escaping hot combustion-gases are led against or around chamber b by the
chanunel k, at the endof which the outlet-valve ¢ is arranged.

Further, in order to .regulate the engine, the passage for the air may be altered
in such a manner, that either’a part or the whole of the air takes another way, than
throngh commumcatxon b, so that bubt a slight or no rarefaction at all is produced
within the mixing-chamber, and consequently, but little or no hydrocarbon is sucked
into it.

Such an arrangement is shown in Fig. 2, in which, besides the connection 52, a
second connection 6% is established between the parts b and 4!, which, under normal

conditions, is closed by a valve k. 'This valve may be a.ctua.ted automatlcallv from .

the regulator by rod /, and also from hand by screw m, so that, by screwing this serew
down into valve k&, the latter may be opened. The air, therefol e, will not be rarefied
and no liquid will be sucked info chamber b, so that no combustible or exploswe
mmture can be formed, and the engine stops.

- I wish it to be understood that I do not confine myself to the employment of but one
nozzle, as ¢!, or but one narrowed inlet as 5% but I may use also several nozzles and
several mlets, and also special inlets for air without nozzles, as for instance at 4* in

Fig. 3.

Ha.vmg now particularly descnbed and ascertained the ‘nature of my said invention,
and in what manner the same is to be performed I declare that what I
claim is:—

1—The-methed-of—produeing-the-explosive-mixture-in-hydvoearbon-engines;-eon-
sistine-in-sneking- hq-meLh—;;—d—x-eem—bea—by—the &}e—saekeel bf-hhe-ml&nm—iﬁ%eﬂ—su—b-
'S%&B‘t*&ui' B~ e—l—}be

—Qhemeﬂwé-eﬂ-ﬁfeéﬂaﬂa—%he-e*plem&m—mkydme%be&eﬂ%-ew
sisting-in-sneling-hquid-hydroearbon-by;-and-mixing the-same-with;- the-nir-saeked
hy—the-%eﬂﬂﬁa—yns%ea-%h}eﬂah -f-mixine-chamber- b—-sabsé&-a—t—ml-b—-&s-éeseﬂbed-

3—Fhe- methe&ef—p}eelnemu—-ﬂae psep}es*-w-e-m-}*bme—m—hy i
sistines—in--sucking Hauid-hyrdreenrbon—out—of-—a-nezsle—cl- e*teﬂdiﬂa—mte-mmu-
eh&mbe}—b bj——ﬁhe—&ﬂs—s*}eked—by—the—wea%ﬂ« piston- tha—e&“h-s&iel-mﬁmg—elmmbeﬁ

&HT&S;I ef—-p&ei—ﬂemu th

4-—The-methe -the-explosive-mixbare—in-hydrocarbon-ensines;-eon-
. sisting-tn-sheking-lighid—hydrocarbon--out- e#&—nezz}e--c‘--fb‘r‘mtﬂ-m—eﬁd—e#—a&pp})—
pipe-c;-and-extending-into-eonneetion-b?-between—-air—inlet—channel-bl-and- mixing
eh&mbea—bl saeh- s&e{rmg—bema performed-by-tho-nir-sueked--by-the-working- 19*51‘79&
thi—eamh—smel eonneetion-b%; -substantinlly-es-deseribed:

—{-he—met—hﬁd—ef—pi—eé&w%ﬂte exprosive—mixtare-iu--hydroearbon-engines;.con~

. Sisbmcr-m-s&ekmg%imd--kg-dwe&}beﬁ—ea—é of_a-nozzle-clfed-from-supply- b&sm-a—bj-
" pipe-c-and-extending-inte-conneetion--bi-bebween—air- inletohannelbiand- SRR
ehamber- b—s&id—ﬁHW-bemm—peﬁei—meel—b—th%smkeel by-the-werking- ftsteﬂ
ah-n-eﬂah s&td—ehaﬁael-bl—--eeﬂaeett&n—bz-‘aad—ww -ehamber—b—-&&bﬁé&&&&ll;r—-—&s
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6. 1. The method of producing thé explosive mixture in hydlocarbon-engmes, con-
sisting in sacking liquid hydrocarbon out of a nozzle ¢' fed from Supply-basin’ a by
pipe ¢ and . extending into connection 4% between air-inlet-channel 4! and mixing:
chamber b, said sucking being performed by the air sucked by the working- -piston*
through bi\.ld. channel 3!, connection b? and mixing-chamber b, and’ the level of the-
hydrocarbon within basin @ being kept on the same height by a swxmmer-valve d,

.acting on the main-supply-tube g, substantially as deseribed:

Z—The-method-of prodncing—the—oxplosive-mixture-in- hs-d%ee&}bea-enmmes- con-
sipting- Hekm“-hﬂtmel-h!rdwembea-br &ﬂd—n}ﬁtns‘-ﬁhe—q&ma—wﬁh«#he “air-steked:
by-#—k@%k«mm—nbtea-thi-eﬂ-nh-a-mx—mm—ehambev—b—iehe 1&%e§-bemu= he&feed-l-){,——tahw
eemb&s&e&—%ses—-snbe‘e&nﬁmnb--as—deseﬂbeé- :

S—Fhe- mebhod of- f}eelaema—theae&pleswa—m&tmeﬁn%dwe&*be&-enmmes—een-
sisbing-in-saelking-tiguid-hydrocnrbon-ount—of-a—nozsle-cl-extending-into-a-mixing-
ehambe*—b-—by—the—tm—-s&eked bv—the-we%kmu-?lstea—tk%awl}a—smd—ml*m chambery
thedotter-betng-heate emb&s&e&—ﬂ&ses—s&bsb&ﬁmuy-&s-deseﬁbed—

Mhe—me#heel—eﬂp’eedﬁew%ﬁpleswe mixtare--in-hydioenrbon-engines;-eon-
smﬁﬁa-m—s&elrm#—hqmd—hﬂi—wmbeﬁmmﬁ—eila-ﬂeﬂz}e-c‘-fefmmwead-ei—sﬂppk—p}pe—c
snd-extending-into-eonnecetion-b®botween-air-inlet-channel b -and-mixing ehambéi b;
ﬁ&ld-s&elaﬂg—betﬁm-per—fei-med b}—-the—mi—sueked-b%ke—weﬂcmwmstea-%hm&mh—s&*é
eentioetion—b’ —the—m**mﬁhmubw—bwhe&te&--by—%he—%mb&sﬁmﬂ—é&ses—-s&b-
stuntielly-es-deseribed:

10— The-method-of producina-the-explosivesntsburo—i aa—enumes—«eeﬂ-

ﬁﬁ&ﬂ%ﬂeh&aﬂq&&hydmeﬁbe&%eﬂaﬂezﬂe—c%ﬁem—supp}yb&sm a-by
ﬁfe-c—-aad—ea:‘ee&ehﬂm—méefeeﬂﬂeeﬁeﬁ-b?—betwee&-aﬂ—}nlet-ek&&nel«bl--aﬂd-—mg-
ek&aa—be%-b—s&vi-s&ekm#—bemm-pebfebmed-%y—éhe-&m-s&éke%-she%kmu pistor -
throuch-—said—echannelbl —eem&eeﬁeﬂ—bz—nfaé—mﬁm&eh&mbep-b—the—httef—bemm
heased-bx—the-eemb&saeﬁ-a&ses—sabsém}émp%&s-dese%eé:
. 3% 2. The method of producing the explosive mixture in hydrocarbon -erigines, con~
sisting in sucking liquid hydrocarbon out of a nozzle ¢! fed from. supply-basin a by
pipe ¢, and extending into connection 52 between air-inlet-channel ' and mixing
chamber b, said suckmg being performed by the air ‘sucked by the working-piston
through said channel b, connection b2, mixing-chamber b, the level of the hydro-
carbon within basin a bemg kept on- the same height by a swimmer-valve d, acting
on the maig-supply tube ¢, the mixing-chamber beéing - Heated by the combusblon-
gases, subqtantlally as described.

42: 8. The method of producing the .explosive mixtare -in hydrocarbon- nrrmes,
cons:stmg in sncking liguid hydrocarbon by, and mixing "the same witk, the air.
sucked by the working piston through a mixing-chamber b, the latter having
opening b® with valve F, substantially as described.

13: 4. The method of producing the explosive mixture in hydrocarbon-engines,
consisting in sucking liquid hydrocarbon out of a-nozzle ¢, extending into a mixing-
chamber b by the air sucked by the working-piston throuoh said mixing- chcunber,'
the htter having opening 53 with valve %, substantially as described.

}4= 6. The method of producing the explesive mixture in hydrocarbon-engines,
consmtmg in sucking liquid hydrocarbon out of a nozzlé ¢' forming end of supply-
pipe ¢, and extending into connection 5% between air-inlet-channel 8* and mixing-
chamber b, said sucking being performed by the air sucked by the working-piston
through gnid connection v, the mixing-chamber having opening & with valve k, suba
stantially as deseribed.

35- €. The method of producing the explosive mixture in hydrocarbon-engines,
consisting in sucking liquid hydrocarbon out of a nozzle ¢' fed from supply-basin @
by pipe ¢, fed from ¢, and extending into connection 62 between air-inlet-channel b*
and mixing-chamber b%, said sucking being performed by the air sucked by the
workmg—plston through said channel b, connection $* and mixing-chamber b the
latter having opening 5% with valve k, substantially as described,

16: 7. The method of producing the explosive mixture in hydrocarbon-engines,
consisting in sucking liguid hydrocarbon out of a nozzle ¢! fed from supply-basin &
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by pipe -¢, and extending into connection 5? between air-inlet-channel &' and
mixing-chamber ?, said sucking being performed by the air sucked by.the working-
piston through said channel !, connection % and mixing-chamber b, the level of the
bydrocarbon within basin ¢ bemg kept on the same height by a swimmer-valve d,
acting on the main-supply-tube e, the mixing-chamber having opening 6% with valve %,
substantially as described.

17 8. The method of producing the explosive mixture in hydrocarbon—enumes
consisting in sucking liquid hydrocarbon by, and mixing the same with, the air sucked
by the working piston through a mlxmg-chamber b, the latter being hea.ted by the
combustion-gases, and having opening b° with valve £, substantially as described.

18: 9. The method of producing the explosive mlxture in hydrocarbon- -engines,
consisting in suckmg liquid hydrocarbon out of a nozzle ¢!, extending into a mixing-
chamber b by the air sucked by the working-piston through said mixing-chamber,
the latter being.-heated by the combustlon-gases, and having opening b® with valve k,
substantially as deseribed.

39 10. The method of producing the explosive mixture in hydrocarbon-engmes,
cons1stmg in sucking liquid hydrocarbon out of a nozzle ¢* forming end of supply-
. pipe ¢, and extending into connéction 5? between air-inlet channel 5' and mixing-

r

10

chamber b, said suckmg being performed by the air sucked by the working-piston '

through said connection b?, the mixing chamber being heated by the combustion-
gases, and having opening ?* with valve %, substantially as desecribed,

20 71. The method: of producing the explosive mixture in hydroecarbon-engines,
consisting in sucking liquid hydrocarbon out of a nozzle ¢' fed from supply-basin «
by pipe ¢, and extending into connection b2 between air-inlet-channel ' and mixing-
chamber b2, said sucking being performed by the air sucked by the working-piston
through eaid channel b', connection b* and mixing-chamber b, the level of the hydro-
carbon within basin @ bemg kept on the same height by a sw1mmer-va1ve d, acting:
. on the main-supply-tube the mixing-chamber being heated by the combustion- -gases,

the latter having opening b® with valve.Zk, substantmlly as described.

Dated this 21st day of Auguqt 1893.

- o WILHELM MAYBACH,
C . By Geo. H. Rayner, A, E. Ellen,
37, Chancery Lane, London, W.C., Agent for the Applicant.

Redhill: Printed for Her M_njesty’s-stationery Office, by Malcomson & do., I.td.—1900.
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