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UNITED STATES PATENT OFFICE. -

EXPLOSION-ENGINE.

No. 891,078, . Bpecification of Letters Patent. . Patented June 16, 1908,
| ' Applioation filed June 12, 1906. Serial No, 264,842, ST ,

To all whom it may concern:” | _
‘Be it ktiown that I, Huco JUNKERS, a Sub-

ject cof the King of Prussia, residing at |

- Aachen, in the Empire of Germany, have

10
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25
30
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invented. certain new and useful Imptove-
metits ' in ‘and Relating to Explosion-En-
%_mes, of which the following is a specifica-
ion: . - - : | o
This ihvention has for its object the gov-
etnihg #nhd temporary inotrease of the dut
of two-stroke-eytle explosion-engines. witﬁ

separate charging or compressing pumps.
It is based on the fact that the dutypof,t%se |

engine is directly propottional to the weight

of the explosive mixture present in the work-

ing cylindetr at the beginning of the com-

pressioh and that this weight, under other- |
‘wise similar conditions, is itself ﬁpmp’ortional
fil

to the presgure at which the filling of the

Wlofkmg cylinder with. the imixture takes

place. - - B -
In the drawings’ Figutre 1 is a dispram-

-matical view of variable conditions of pres-

sdre in a cylinder of an efigine showing 1n
full lines the conditions at 1.5 atmiospheres

ittitial pressute, and in dotted lines the con-

ditions of pressuré when the filling of the
¢ylinder takese place under - atmospheric

pressure; Fig. 2 1s-& view partly in section |

of & working cylinder and piston of an en-
gitte with the throttling device associated

therewith; Fig.3 shows an engine withsimul-
téaneous regulation of the exhaust and of |

the ii&s’ pump. Fig. 4 is an engine with an
auxiliary ges and air pump; Hig. 5.i8 an en-
ﬁn‘e to'which gas and air can be supphied at &
high pressure; Fig: 6 an ehgine with an aux-
liary gas pipe; and Fig. 7 an engine with

ah air gump‘ of much larger size which 1n case. | _ _ .
" | . Y valve f, the -gasesﬂo;?v through the exhaust-

of need also pumps gas. _ .
In Fig. 1 of-the drawing, two diagrams are
shown, of which the ons in dotted lines shows

the pressure-conditions when filling of the

working cylinder takes place under atmos-

Phéﬂe pressiite, and the oné drawnin full

ines shows the conditions at 1.5 atmospheres

initial preéssure. It ean be sesn from the
diagram that, at similar positions of the pis-

~ ton, the. pressure in the. diagram drawn in

o0

~ pottion to the pressute in the diagram drawn
i dotted lines, as the initial pressure of the
fortier i8 to the 1nitial pressure of the latter, |

full lihes stands throughout in the same pro-

~and that the mean pressure and therefore

55

the indicated power or duty 'in the first ease

is likewise 50 7% higher than in the second.

t

-

pressure under which the exhaust of the

working cylinder and the filling thereof with

-anew charge takes place, is altered by regu-

| lating the pressure existing in the cylinder at
| the end of the exhaust, this regulation being
effected in such a manner that, in the nor-
mal running of the engine, the exhaust into

the atmosphere takes place without back-

pressure, while when a forced ‘higher duty

| 1s requiréd, the back-pressure in the exhaust
passage is artificially increased. The gov- -
erning of the engite from running light up te

normal duty takes place in the usual manner.

" Aecording to the présent invention, the.

60
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The regulation of the back-pressure at the .

exhaust can be effected as follows:—Inrthe

| exhaust pipe, there is arranged a shut-off te-

viee which is more or less closed, either by

‘hand, or in the case where the speed of the

¢device.

engine is reduced, by the governor of the en-

gine, Or Iiy any other automatic regulating
i

of & balanced piston-valve f with a number of

!

slots. The movement of the piston-valve
can here be effected, ds shown in dotted lines’

' by way of example, by megns of a hand-lever

g, or as is illustrated 1n full lines, the piston-

| valve is conneeted by linkwork ¢ to the gov-
ernor kof the engine. Instead of the piston-
valve, & shut-off device of any . desired con-

struction can be employed; even a simple

75

¢. 2 of the drawing shows a throt-- - I
tling device of this kind, which here consists . -

80

85

throttle- or butterfly-valve is sufficient, since

a perfectly fluid-tight closure is not requited.

| In Fig. 2, a is the working cylinder and b the

t working piston; the.exhaust of the engine

takes place by way of example through the-
slots ¢, when thé latter are uncovered by the

piston, into the exhaust casing d. ' From the

at

.pi%g ¢ Into the atmosphere.

ig. 3 shows an Oechelhauser and Junkers

engine with pistons adapted to run in oppo-

gite ‘directions. . The fly-wheel and gearing

anid also the small valves of the pumps are
not shown here, in order not to interfere with

the clearness.

90

9o

100

" @ is the working cylinder, &’ and b the -

working pistons, ¢ the exhaust ports, ¢’ the

105

| gas-inlet, ¢’ the air inlet, d the exhaust.cas-
mg, ¢ the exhaust pipe, f the throttle valve, h -

‘the governor, 4, 7' and ¢~ the link-work which .
‘actuates the throttle-valve and the valves o

“ahd p, and in this manner controls the scav-.
‘enging air and the gaseous mixture. = =

-k is a pump, the left-hand side of which

'
L]

116



" is an auxiliary pump, the: sides of which act
like the pump & and which is always at work; |

¢'n
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m is the air and n the gas-suction pipe, from | normal working, while the air-pump itself, 7¢
which the normal and the auxiliary pumps | or in combination with an auxiﬁm‘y device,
“are supplied. N S corresponds to the increased duty and the
o and p are slide-valves; when they are | amount of gas réquired for the increase .
open, the gas and air from the auxihary | the power is simultaneously drawn in by the
pump return through the by-pass conduits ¢ | air pump. S S &
" and  into the suction pipes m and n,if on the | In Fig. 3, ¢* is the working cylinder, in
other hand, they -are entirely or partially | which the two pistons b3, b move In oppo-
closed, the gases pass through the check | site directions and towards the end-of their
~ valves u v Into the main air and gas PiPes w, | travel uncover the exhaust-ports ¢’ the 21T -
r and from there through the ports ¢’ ¢’ into.| admission-apertures ¢* and the gas-admis- 8o
the working cylindera. =~ - | sion apertures ¢’. | o
s and ¢ are the suction pipes of the auxil- | @® is the exhaust-chamber, € the exhaust-
iary umg. . T pipe, 3 the throttle valve of the exhaust, #°
When by reason of overloading of the en- | the governor which 1s controlled by means of
gine the speed sinks, the weights of the gov- | the inkwork %3, 12, 7° simultaneously with the g5
ernor fall and throttle the exhaust-pipe and throttle-flap p°% and in this manner regulates
" at the same time also the air and-gas by- | the pressure at which the working cylinder
-~ passes of the auxiliary pump, so that the ad- | is charged with explosive mixture and also
ditional air and gas can enter the working | the amount of fuel. . ' R
cylinder. - ~|  E®is a pump, the left-half end of which sup- 90
"1t is more advantageous to -arrange the | plies the scavenging and charging air and the =~
throttling device in the exhaust pipe behind | right-hand side supplies the gas. - -
the exhaust casing, than between the latter | m?is the air and 7’ the gas suction pipe, n
“and the engine, although the latter arrange- | which the throttle-flap p®1s arranged.
ment is permissible. S |~ w? is the pipe which conducts the gas to 95
It is clear that, with artificial increase in | the working cylinder; * the pipe which con-
 the back-pressure, a complete scavenging | ducts the air t0 the working cylinder. L
must nevertheless take place and moreover, | The pump k 1s made sufhiciently large to
when there is a higher exhaust pressure, the- supply the amount of gas and air required
pressure of the scavenging air must also be | for increasing the duty. This amount of air 100
correspondingly high and the quantity there- | is continually being pumped, the excess arr
of as well as that of the fuel must be corre- | at low duty escaping through the valve f°
spondingly high, in order to fill the working which is then quite open. 1n this case, the
cylinder at the higher pressure. These re- | throttle-flap in the gas pipe is entirely or
quirements can be fulfilled in various ways:— | partially closed, so that onfy a small quan- 1056
(1). The charging or compressing pumps | tity of gas is drawn in. If the duty required
are made sufficiently large to enable them to | of the engine increases above the normal, the
- supply the increased amount. | adjusting mechanism of the governor A* de-
(2). The pumps have only thesize required | scends and opens the throttle flap p® and at. -
for normally working and on increase of the | the sameé time it closes the valve f° to such 116
power, the extra amount of gaseous mixture | an extent that the exhaust gases all escape
needed. 1s 111)1':.Wi(i{e,d by a separate pump or a from the cylinder at a high pressure; the éx-
blower, which is driven in a similar manner | cess air . does mot however escape but re-
to the ordinary charging or compressing | mains in the cylinder and in combmation .
pump or device, either from the engine itself with the larger amount of fuel, yields a more 115
or in any other suitable manneér, for example, | powerful explosive mixture than at normal
from the shafting or other transmission gear- running, whereby the duty of the engine 1s
ing, or by a separate engine, and can elther increased. | L | -
continuously run light or be thrown into | In Figs. 4 to 7, corresponding reference
‘gear simultaneously with the throttling de- | letters have different superseript figures; so 120
vice by the governor or by hand. | far as they are not specially explained, they
~ (3). The 1En.u’rnps have the size required for | have the same meaning as the corresponding
normal working, and in the case offl"an extira | reference letters in the preceding figures.
load, the surplus 1s obtained by supplying'| = 'The constructional form in Fig. 4 differs
the gas and air to the pumps with a prelimi- | from that in Fig. 3 in that the air and gas 125
nary compression at a higher pressure than | pump * has only the size necessary for nor-
the atmospheric. The driving can take | mal working, and an auxiliary pump [* 18-
place as in the previous case, the air can for | provided which is constructed like the pump
example be taken from a blower. . . E‘*,&nd at increased duty supplies the addi--
(4). The increased supply of fuel can be | tional amount of air and gas required.- in 130

throws the normal amount of alr and the

ight-hand side the normal amount of gas; !

v *

,prdvided'
pumps by adding fuel of a higher heat value .

801,078

in the rnormal or- Staﬁdﬁrd fuel

in a gaseous or liquid formi (carbureting).

(5). The ialfl pump is of sufficient size for
5k
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the pipes comie*ctir? the auxilidry pump
with the pipes x* and w*, there dre arranged
chéck valves ut, v*. Thé auxiliary pump #*
draws air through the pipe a* out of the pipe
m* and draws gas through the pipe # out of
the pipe m*. The auxiliary pump is always
running and since, during normal running
of the engine, the auxiliary pump 1§ to pum
neither gas mnor gir, by-pass conduits ¢*,
are provided, which are connected to m* and

n* respectively, valves o* and p* being inter-

calated therein. In the normal running of
the engine, the valves ]f4, 0%, p* are opened,
so that the working cylinder at atmospheric
pressure is only charged by the pump £&°.
In the maximum duty of the engine, o* and
p* are entirely and f* is partly closed, and the
amounts thrown by the pump I* pass through
the valves u*, v* into the pipes x*, w*

In the engine shown in Kig. 5, there 1s
shown a normal gas and air pump £°; at 1n-
creased duty, the additional amount of gas
required is supplied from a blower 2° to the
oas pump under increased pressure. The
additional amount of air required is 1n this
case taken through the pipe m® for example

~ from the blast pipe of a blast furnace when

30

40

45

the engine is erected in a smeltering works.
In the pipe m® there is a pipe 0°, the blower
2° is in communication through the pipe »°
and the valve p® with the gas suction pipe. »°,
in which there 1s a check valve 9°. In the

alr suction pipe m® thére is a check valve 9°.

A hand lever ¢° is connected through the
linkwork ¢* with the valves o* and p° and
also through 2° with the belt striking gear of
the blower 2%, in such a manner that o°and ¢°
are opened and at the same time the blower
1s thrown into operation. In this case, the

pump k° receives gas and air under a high

pressure, which is prevented by the valves
v’ and 9° from escaping frecm the suction
pipes m® and n®. o

The engine in Fig. 6 also has a pump £° of
normal size. The additional amount re-

quired at high duty of the engine is obtained,

as'in the engine in Fig. 5, through the pipe |

m® and valve 0° from the common blast pipe

~ of the works, the additional amount of gas

o0

0O

60

.- duty 1s required, w

'of gas, while t

being supplied from a pipe.n® which gas is
of specially high heat value. The governor
h® opens the valves o® and p® and at the same
time closes f* when it descends. |

The engine in Fig. 7 has a single acting
alr pump k&’ which 1s of such size that, in
addition to the amount of air required at
maximtm dutﬂ, 1t can receive another part

‘ e gas pump k7 is only of the
size required for normal working. A pipe
n’, in which there is a valve 97, unites tge

gas-pipe n to the air-pipe m. The valve 97

L )

1s opened by the governor A’ when a high
ile the valve f7 1s partly
closed. | .

- §91,078

L e

:

follow directly

|
p I

be constructed. Obviously moré combinias
tions are possible. I will not limit riyseli by
specifying ‘them Hhere.
from -the main typés set
forth. | ' '

What
to securé by Letters Patent, 18— |

1. The combination in & two-stfoke ¢yele
internal combustion engine, of a working cyl-
inder to which a combustible mixture 1s sup-
plied from a separate compression or charg-

ing pump, an exhaust conduit communicat-

1 ing with said cylinder, a throttling dévice in

said conduit, and means for controlling said
throttling device, the working cylinder being
filled with more combustible mixture, when
the throttling device has
exhaust, for the purpose of filling the working
cylinder at the. beginning of the compres-
sion with combustible mixture at a pressure
higher than that of the atmosphere when the
amount of power required from the engine

Imcreases. _ '
2. The combination, in a two-stroke &ycle

internal combustion engine, of a working

cylinder, a separate compression or charging
pump, a conduit communicating between
said compression pump and said working
cylinder, an exhaust conduit communicating
with said working cylinder, a throttling de-

vice in said exhaust conduit, and means for

simultaneously controlling said throttling

I cldim as niy invention gnd desifs

artly closed the

&

 Tigs. 3 t6 7 dre onily inténded to shiow the 65
most important cases of how Hiy engine msy

To an expert they

70

75

80

85

90

95

device and the operation of said charging

pump in such a manner that the working
cylinder is filled with a larger quantity of

combustible mixture, the more the throttling

device is closed.

3. The combination, in a two-stroke cycle -

internal combustion engine, of a working

100

105

cylinder, a separate compression or charging

pump, a conduit communicating between
said charging pump and said working cylin-

der, an exhaust conduit communicating with

said working cylinder, a throttling device in
said exhaust conduit, & centrifugal governor

for controlling said throttling device and the

operation of said. charging pump in such a
manner that the working cylinder is filled
with a larger quantity of combustible mix-
ture, the more the throttling device is closed.

4. The combination, in a two-stroke cycle

internal combustion engine, of a working
cylinder to which a combustible mixture is
supplied from a  separate compression or

charging pump, an exhaust conduit commu-

vice in said conduit, a separate auxiliary
charging pump, and means for setting the
auxiliary charging pump in operation when
the 'said throtthing gevice is actuated.

5. In a two stroke cycle internal combus--
i tion engine having separate charging or com-

110

116

120

‘nicating with said cylinder, a throttling de- -

125



4 | 89 1:0.7,8.

pression pumps, the combination, with the | purpose of increasing the duty of the engine
working cylinder, of means which permit the | by throttling the exhaust.
working cylinder at the beginning of the In testimony whereof 1 have hereunto set
compression to be completely filled with | my hand in presence of two subscribing
5 ‘combustible mixture at a pressure higher | witnesses. |

than that of the atmosphere, and means for ' | .
throttling the exhaust at the beginning of the o HUGO JUNKERS.
compression when the working cylinder 1s to Witnesses:

receive combustible mixture of a pressure - HENRY QUADFLIEG,

10 higher than that of the atmosphere, for the | E. M. BRUNDAGE.
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