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Toall whom‘itimay,boncern: ‘

. BogEN ‘anid Pavurn-A. RrtTer, citizens of the:

Be it known that we, Coxgrap C. Ruces-

German Empire, residing at Kiel-Gaarden,

Germany, and Kiel, Germany, have invented.
certain. new and useful Improvements In;

Safety Devices Against Explosions in the
‘Air Pipes of Internal-Combustion Engines,
of which the following is a specification.

- Should the pressure of the injection air,
for.one réason or another, sink below the
end pressure generated in the compression

chamber of -the cylinder during the opera-.

tion of internal combustion engines, the fuel

“at-the time contained in the nozzle will,:on.

the opening of the fuél injection valve, be

sprayed into the air conduit: instead of in-
" the cylinder. - The combustible mixture gen-

- erated thereby, might on accidental igni-
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tion give cause to an explosion extremely
dangerous to the operators anl the engine.

In order to prevent such explosion to be
transmitted to, the air supply tank, a non-
return valve with brake’ disk is provided in
the air duct, between the tank and the fiiel
injecting valve. It is;however, not possible
in this manner to prevent‘that all the parts

sibuated in front of the non-return valve in

the direction of the cylinder, in_particular
the atomizer, the atomizer needie, etc., are

-destroyed by the explosion. ~The object of
. the present Invention is now to providea de-

- vice, by means of which the consequences

of the explosion are not lessened as for-
merly, but which prevents the forming of a

combustible mixture altogether and thereby .

. avoids effectively the occurrence of an ex-
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‘plosion in the air duct.

Two. embodiments of -the piesént inven-
tion are diagrammatically illustrated in the
accompanying drawings and; -Figure 1

shows an elevation of the device partly in-
section and, Fig. 2, a view similar to Fig. 1 .. p

of a slightly medified arrangement. .
In Fig. 1 A is the working cylinder of an
injection internal combustion engine and B

- the fuel injecting valve.. To the valve B are

attached the fuel intake pipe D leading

_from the fuel pump C, and the air injecting

50 pipe F
' .pressed’

which is connected with.a com-

air receptacle: G. From the fuel
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pump C, its ‘svuctio‘n'_pi'p‘e D leadsiitQA the" -

fuel supply tank E. R
In accordance with the present invention,
a shutting off member H 1s inserted in this

-fuel - suction pipe D*, which member is
opened and closed by a pressure regulator K
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in" cobperation with:a connecting rod: M. .

The pressure regulator K is of the usual
construction and congists of a. piston: run:
ning-in a cylinder, and with a spring L act-

ing on one side thergof, the other side stand- .
“ing under the-influgice &f: the pressure-

om
the injection hir,” which, has admittance to
the cylinder of the jpressure: regulator. by

‘means of a branch pipe I'* from the pipe F.
The tension of %he spring L:being so select-
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ed, that it.is able to expand when the pres- . '

" sure of ‘the injection air has fallen below
" that required ‘for injecting the fuel in"the

working cylinder. , : Co
The operation.of the. described. device is
as. follows: During sufficiently high : pres-

sure of the injection air, the spring L. will

‘be compressed by the piston actuated by the

pressure of ‘the injection air, so that -the

*-shutting off member H is opened as shown
by dotted lines; position I, in the drawing,

and. the fuel is. permitted to pass through

- without hindrance. . If now' the pressure of
‘the injection air sinks below the permissible

amount, the spring L will expand-and turn
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the piston of the pressure regulator to the. -
left, so that the shutting-off member simul-

taneously is closed by means of the connect-

In order: to sufficiently adjust the pressire
limits through which the device is brought
into action, provision might ‘be. made
through which' it would be possible to
change the tensiori of the spring L. ‘

As the packing of the piston in the pres-
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ing. rods M, see the full’drawn position TI.
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sure regulator is, on account of the high

ressure of the injection air, connected with
difficulties, a-diaphragm may, for this pur-
pose be utilized instead of this piston. =

The embodiment illustrated in Fig. 2 dif-
fers from that in Fig. 1 only thereby that in-
stead: of the spring L, a gaseocus pressure
means is used. This is proyided in a simple

manner, by directly connecting the right’
hand,cylinder.—halfv’of the pressure cylinder -
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through a pipe N with the compression
chamber of the working cylinder A, so that

~the right end face of the pressure regulator

piston is influenced by the compression pres-
sure. 'This arrangement has the advantage,
that the piston of the pressm
needs to be packed against a small portmn

.of the ‘pressure corrcbpondmw to the differ-

ence between the compression pressure and
the injecting air pressure, that means that
this arrangement is much easier to keep
tight than the -embodiment illustrated in
rlg 1. A non-return valve P inserted in
the pxpe N prevents the transmission of the
occurring pressure fluctuations in the work-
ing cylinder into the plpe N and causing a
vibration of the piston of the pressure regu-
lator. Theé manner of operation ‘of the ar-
rangement according to Fig. 2 coincides
with that shown in 1*1g 1.

Instead of having the shutting-off mem-
ber IT of the pressure regulator K positively
connected, it might be so arranged that
means snch as a spring or a weighted lever,
is provided on the shutting-off member itself
for closing it, the pressure regulator releas:
ing only this clos*ng device on the lowering

of the pressure below a permissible amount’

in the air injection pipe.

- We claim:

1. A safety device against: explosmns in
the air pipes ‘of internal combustion engines,
comprising means for shutting off the fuel
supply, directly the pressure in the air pipes
sinks below ‘a certain amount, said means
having a cylinder of constant \olum(,, a re-
(1pm(::1tmrr member therein, 4 normally open
valve in the fuel conduit of the engine, said
cylinder and said valve forming separate
units, connection between said momber and
said valve, onc end of said cylinder having
a. pipe connection” with said ‘air pipes, and
pressure means for holding said ‘member

cagaingt said cnd of the (,vlmder-
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regulator.

2. A s“fety device agamst explosuons in.

the air pipes of internal combustion engines,
comprising means for shutting off the fuel
supply, directly the pressure in the air pipes

sinks below a certain amount, said means

having a cylinder of constant vglume, a2 re-
Gl procafmfr member therein, a normally open
valve in the fuel conduit of the engine, said
cylinder and said valve forming separate
units, connection between said member and
said valve, one end of said cylinder having
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a pipe connection with said air pipes, and ™~

pressure means for holding said member
against said end of the cyhnder said pres-

sure means having a conduit connecting the.
compression chamber of the engine Wlth the:

oppoqlte end of said cylinder.

3. A safety device against explosions in
the air pipes of internal combustion engines,
comprising means for shutting off the fuel
supply, directly the pressurein the uir pipes
sinks below a certain amount, said means
having a cylinder of constant volume, a re-
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ciprocating member therein, a normally open -

valve in thcir el conduit of the engine, said
¢ylinder and said valve forming separate
units, connection between said member and
said valve, one end of said cylinder having
a pipe connection with said air pipes, and
pregsure means for. holding said member

against said end of the Ly]mde]* said pres-

sure means having ‘a’conduit connecting the
compression chamber of the engine with the
opposite end of said cylmder and a non-

return valve in said conduit.

In testimonv whereof the forem)infr speci-
fication-is mgncd n thc p1 esence of two wit-
nesses.

(;O\TRAD' C. REGI“UBOGE}N.
PAUL ‘A, RITTER. :
VWitnesses:
Jurivs RRosske,
"Tluco Laesens,
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