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NITED STATES PATENT

MATHIAS VITALIS SCHILTZ AND EDUARD QUACK, OF COLOGNE, GERMANY;
* SATD QUACK ASSIGNOR TO SAID SCHILTZ.

IGNITING APPARATUS FOR GAS AND PETROLEUM ENGINES.

SPECIFICATION forming part of Letters Patent No.366,346, dated July '12_, 1887.
Application filed Nnvembﬂr 10, 1886, Serial No. 218,50-4. (No model.) Datented in Germany December 30, 1834, No.

33,615; in Belginm August 12, 1885, No. 60,802; in Irance August ]E, 1885, No. 170,620; in

England Angnst 27, 1885,

- No. 12,806; in AuatrimHimg&ry November 10, 1825, No. 30,369, and in Italy IFebruary 4, 1836, No. 19, 209,

To all whom it may concern: |
Be it known that we, MATHIAS VITALIS
SCHILTZ and EDUARD QUACK, both subjects
of the Emperor of Germany, and both resid-
5 ing abt Cologne, in the Empire of Germany,
have invented certain new and useful Improve-
ments in Igniting Apparatus for Gas and Pe-
trolenm Engines, (for which we have received
Letters Patent in Germany No. 33,67b, dated
o December 30, 1884; in Belgium No. 69,892,
dated August12, 188b; in I'rance No. 170,620,
dated August 12, 1885; in Great Britain, No.
12,896, dated August 27, 1885; in Austria-Huun-
cary No. 30,369, dated November 10, 1835, and
15 in Italy No. 19,209, dated February 4, 1886;)
and we hereby declare the following to be a full,
clear, and exact description of the invention,

which will enable others skilled in the art to-

which it appertains to make and use the same.

The invention relates to the ignition of a
compressed combustible mixture of illauminat-
ing-gas or petroleum-vapor and air by means
of an external flame. If such a combustible
- mixture of best quality and in a compressed
25 state is contained in a receptacle and allowed

to escape into the atmospherethrough an open-

| 20

ing of the same, the mixture escaping from

the orifice may beignited by an external flame;
but the mixture only burns at some distance

'30 from the discharge-opening and not inthe im-

mediate neighborhood of the latter, while still
Jess will the flamestrike through the discharge-
opening into the interior of the closed recep-
tacle. Thesephenomena are known, and are
3¢ explained by the fact that a mixture having a
strong whirl motion will not burn until this
motion has been abated, and that in this con-
dition the speed at which the ignition will

propagate itself is slower than the motion of |

40 the flowing mixture. |
The essential feature of my invention con-
sistsin causing the compressed mixture to low
through one or more apertures into a small
antechamber, and increasing the pressure in
45 the latter by tightly closing the said ante-

chamber until the pressure in the latter and |

that in the reservoir containing the mixture
are equal, in consequence of which the ignition

a
....

“new method :out by means of a lifting-valve.
© TFig. 11§ a Section showing the position of

from the previous ignition.

outside spreads to the working-mixture at «,

mixture, and the latter will burn with explo- so
sion. If this explosion spreads at the same
time into another and larger receptacle, which

is filled with the compressed mixture, this lat-
ter mixture will also be ignited and consumed
with explosion. It is Immaterial as regards sg
this principle of our 1nvention whether the
closing of the anftechamber against the ex-
ternal flame, as well as the communication be-

tween the igniting-chamber and the working-
“chamber of the cylinder, is effected by a slid- 6o

ing motion or by a valve.
In the accompanying drawings, Figures I,

TII, and III show a slide-valve mechanism

embodying our.new method of ignition; and
Figs. IV, V, and VIrepresenttheapplicationof 65

the slide-valve S during its operation. In this
position the igniting-chamber m is filled with
combustible material or mixture through a
fine eanal, e, irom any convenient source of
supply—for instance, from the working-cham-
ber «—the said mixture driving out the pro-
daets of combustion which have remained
From the cham-
ber m.the mixture flows through one or more
orifices, o, into the antechamber 4, and is then
ignited by the external flame, f; but the com-
bustion will not spread through the orifices o
into the chamber m, owing to the strong cur-
rent. 'The mixture continues to burn in front

7C
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-of the orifices o until the slide S has ascended
sufficiently to close the antechamber 4 from

the outside by the cover €, and almost simul-
tancously to put the chamber m in communi-
cation with the working-mixture in the space
a of the cylinder. This position 1s represented
by Fig. II. The explosion caused in the
chamber m by covering the slide-valve on the
O
and the explosion of the latter drives the pis- ’
ton of the working-cylinder forward. When
the slide-valve returns into the position of
Fig. I, this process 1s repeated. | |
- Fig. I shows how the iguiting-chamber m is g5
filled from the working-chamber ¢ through the
small canal e. In Fig. Il the chamber m is

~ will proceed throughthe aperture to the other | filled from a separate reservoir, R,

>
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Instead of a single 151111;11](1 chamber M, Sev-
eral 1gniting-chambers, m m’, connected with
one another by small apelbmes, may be em-
ployed, as represented by Fig. III. The last
igniting-chamber of the series, m, allows the
II]IthH’G to escape toward the e:cternal flame,

~and the first igniting-chamber, m/, is put in

1O

£S5
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- the walls-of the igniting-chamber.

25
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communication with the wmkmcr cha,mbel a
at the same moment when the antsechambel ?
18 closed from theoutside—thatis tosay,against
the cover C and the flame /~—Dby the shifting of
the slide S. This modification may serve to
1gnite a more strongly-compressed mixture in
the working-chamber a, because the compres-
sion in the ch%mbel m’ is greater than in the
chamber m.

The igniting-chamber m may be Jacketed

‘with a bad conductor of heat, 10, as illustr ated
in Ifigs. 1 and II, in order to retzud the trans-

mission of the heat of the exploded gases to

In this
case the combustlon will be transmitted from
the igniting-chamber m to the working-cham-

ber a, even if the latter is opened a momenb

later than the time of closing the antecham-
ber 4. -
The width of the orifices 0, situated in the

partition between~the igniting-chamber m and
the antechamber ¢, must be so chosen that the

mixture escaping from o and ignited by the

flame f will burn also in the antechamber |

but that the ignition will not extend bfwk:
through o into the chamber m before the com-

“munication between theflame and the chamber

+ has been cut off, A single orifice o will be
sutficient, 1f 1t 18 made of a special shape, as
mdlcated in Ifigs. VII and VI1II, soasto com-

bine a wide aperture with one or more narrow

slits or very narrow holes.
The current of the mixture lowing from the

- orifice 0o may be broken by a sieve of wire-

gauze secured in front of the orifice o.
AS already mentioned, the closing of the

- antechamber ¢ may be etfected by means of a

45
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 the same moment
s 1ng-chamber ¢—that is to say, the communi-

‘tion.
~m through the orifice o0 into the antechamber

lifting-valve or its equivalent, and the com-
munication between the igniting-chamber m
and the working- clnmbex ¢ may likewise be

controlled- byashde or a lifting valve, asillus-

trated by Figs. IV, V, and VL

In Figs, IV to VI m 18 the igniting-cham-
bel Supphed with compressed mmtnre from
the Workmn chamber a through a fine perfora-
This. mixture flows from the chamber

¢, and when the valve v is lifted it is 1gnited

| by the outer flame, . As soon as the valve o

closes the antechamber  tightly, being pressed
down on the valve-seat by means of a cam or
eccentric of the engine, the flame strikes back

‘through the orifice o of the partition into the

chamber m, and the mixture contained in the

Jatter explodes and communicates the ignition

to the working-chamber @, which is 0pened af;
This opening of the work-

cation betwe@u the wmtmo chamber m and

the Working-chambef 654—]11&3?. be effected by

shifting the igniting-chamber, or by means of

a valve or flap.
In the constr uctlou repr esented by Fig. IV

70

the valve v, as soon as it closes tightly on its

seat, presses down the whole igniting-chamber
m, which slides air-tight on. the surface x v,

thereby putting the chamber m in communi-

cation with the working-chamber . When
the valve v rises, the chamber m is again
pushed upward by a spring, s, in which posi-
tion the chamber m is filled with- fresh mix-
ture through a narrow canal, e, the produocts
of eombustlon being driven out and the fresh
mixture ignited by the outer ﬂ'tme, 71, as de-
scribed above.

75
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In the construction represented by T I‘w VY

the communication between theigniting- Gham
ber m and the working-chamber ¢ is 0011131 olled
by an automatic check- valve, ¢, and 1n Fig,
VI by a clack - valve, ¢, both valves being
lifted by the pressure produced by the explo-

sion 1n m, and falling again on their seat by

thelr own weight. This valve ¢ contains a fine
perforation,through which the fresh combusti-
ble mixture flows from the working- ehambel
@ into the igniting-chamber m.

- For igniting a mixture of petroleum-vapor
and air,the mixture must be sufficiently heated

o evapm ate any liquid particles of petroleum,
-and must be mixed with the required quan-

tity of air. This preliminary heating of the

~petroleum mixture to facilitate ignition may

be efifected. by jacketing the igniting-chamber
m with a bad conductor of heat, w, as illus-
trated by Figs. I and II, or by conductmg the
combustible mixture (fmm whatever source
16 may be taken) before its admission -to the

QC
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igniting-chamber m, through the jacket M of 1cg

IV.

Tor starting the engiune, the Jﬂ*mtmg cham-
ber m and the jacket ™ may be temporarily
heated by the external flame. Subsequently

the 1gniting- chmnbel, as 1llustmbed by Fig.

the jacket M and the igniting-chamber m are

kept hot by the explosions taking place in the
chamber m. The superheating “of the ignit-
ing-chamber, however, must be avmded by

"well known means

Having fully described our 1nvent10n what
we desire to claim, and secure by Lette1s Pat-

ent, is—

1. An igniting apparatus for gas or hydro-

carbon engines, actuated by compressed com-

bustible mixture, the said apparatus compris-
Ing in 1ts construction an igniting-chamber
a,dapted to receive explosive mixture and to

communicate with the working-eylinder of

the engine, an antechamber commumcatmg
on one side with the igniting-chamber through
small holes and adapted to communicate on
the other side with the atmosphere and an
igniting-flame situated near the opening of

115

I20

125

the antechamber, and means for cutting off : 30'

communiecation between the antechamber and
| the atmosphere and simultaneously or in
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short succession establishing communication

Tbetween the lﬂnltmﬁ chamber and the work-.

~ing-cylinder, SubSt’LDtlcﬂlj’ as described.

2. Anigniting apparatus for gas or hydro-
carbon engines, actuated by compressed com-
bustible mixture, the said apparatus compris-
ing in its construetlon an igniting-chamber
adapted to receive explosive .1:1‘1i§t-ure- and to
communicate with the working - eylinder of
the engine, an antechamber communicating
on one side with the igniting-chamber through
small holes and adapted to communicate on
the other side with the atmosphere and an
igniting-flame situated near the opening of
the antec]nmber, and a slide-valve with valve-

IO

seat and cover, the sald slide valve containing -

the 1gniting- chmnbel and antechamber ‘md
bemg qdapted to cut off communication be-
tween the antechamber and the outer flame
by sliding motion between the valve-seat and
cover zmd simultaneously, to establish com-
munication between the igniting-chamber and
theworking-cylinder throu'frh an opening situ-
ated in the valve- seat, SHbSt‘lI]tI‘lHy as and for
25 the purpose descr 1bed |
3. An igniting apparatus for gas or ]n (11*0-

20

!

‘the igniting-chamber,

carbon enmnes, actuated by compressed com-
bustible mixture, the said apparatus compris-

-11]'3I 1n ltS consfruction an 10111t11w-cha,mber

"ld'lpt{bd to receive e*;:p]oswe mlttme and to 3o
communicate with the working-cylinder of
the engine, an antechamber commumcatmg
on oneside wibth the igniting-chamber through
small holes and adapted to communicate on
the other side with the atmosphere and an 35
igniting-flame sitnated near the opening of
and a pqu of valves
and valve gear af,hl)ted to cut off communi-
cation between the antechamber and the outer
flame and simultaneously to establish com- 40
munication between the igniting-chamber and
the working-cylinder, substantially as and for
the purpose described.

In testimony whereof we have signed this
SpCOlﬁC'lth[l in the plesence of two “subserib- 45
1ng witnesses. |

MATHIAS VITALIS SOIIILT7
LDUARD QUACK.

Witnesses:
FrANZ WERTENBRUCH,
NS HEIKAMPT,

CLIEM]




	Drawings
	Front Page
	Specification
	Claims

