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_' To all whom 27 m@y conecern

Be it known that I. KaRL RDINHARDT a sub-
ject of the King of Prussm (rerman I Em peror,
and a rcmdent of Dortmund in the Province

5 of Westphaha,, (German K Emplre have invent-

ed certain new and useful Improvements in

Speed-Regulators for Ex plosive-Engines, of

- which the following is an exact speclﬁcatlcn
My 1nve11t1011 Ielates to improvements in

10 @as-engines, and hasfor its purpose to provide
means for regulating the engine without

changing the gas and air mixture and Wlt‘lout-

cl‘anmncr the compression. . I attain this pur-
- pose bV thc construction illustrated i in the aC-
15 companying drawings, in which’—
| Figure 115 a vertical section of a gas- en gine
constructed according to my present inven-
tion. Fig. 2showsa mcd1ﬁcatlen of the prin-
~cipal parts. Kig. 3 is in its upper half a sec-
20 tion on line A B in its lower half a section on
~line G D, of Fig. 9. - F1g. 4 shows a modifica-
~tion in which the prmclpal parts shown in
Fig. 1 are not situated above the cylinder of
the gas-engine, but are inserted in the gas and
25 alr conduits. I‘lo' 5 shows an 1ndlcat0r—d1a-
gram of the engine. :
It has been fcund out by trials that the most

advantageous utilization of the gas for the in-

dicated positive horse-power per hour is at-

30 tained in case the filling of the engine is regu-

{ Jla,ted but the mixture ot oas and alr remains

{the same. In engines Wthh are regulated in-

'this manner the consumption of gas remains
nearly constant for different loa,ds of the en-
35 gine. It will beunderstood that the indicated
~ positive horse-powers are represented by the
~surface C D E F of the diagram Fig. 5. If

- the load of the engine is dlmlmshed the sur-
face B C F is-to be subtracted from the POSi-

40 tive diagram-surface. The consumption of

gas for the really indicated horse-power will
conqequently be greater. In order to avoid
this augmented consumption of gas per indi-
cated hcrse -power for smaller lcads 1t 1s there-

45 fore necessary to have the cylinder always

| equally filled and to work with equal compres-
sion and without under pressure during the
suction. Hitherto it h&s been tried to a,tteln
this in four-cycle engines by admitting at the

' pheric air and ‘Lfterwa,rd at a point of tlme
influenced by the governor audmitting also the
gas. In these engines it was, however very

di1 cult toattain durmc the smmltaneo us flow- -

ing in of gas and air a,lways a good and homo-
oeneous mixture and in case cf a small load

a good ignition, because in the moment in

'whlch the gas was admitted the column of gas
which was in rest must begin to move (the
column of air has, however, a certain accelera-
tion)-and because the propcrtlon of the sec-
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tions of the opening through which the air”
and gas has to pass during the opening of the

oas- valve 1s always cha,ncred The chief pur-.

pose of the present invention consists in do-

Ing away with these dlsa,dventaces 1n the for-

mation of the mixture in case of an always per-
fect filling of the cyhndel

In the drawmﬂ‘s [ 18 the- cylmder cf the
gas-engine. . o -

b is the 1n1ct—velve |

¢1s the casing sﬂsuated a,bcve the mlet mlve |

Around this casing ¢ three annular channels

d, e, and £ are 31tuated the channel @ be-

Ing connected to the U‘dS-COHdHIt and chan-
_nels e¢and f being ccnnected to- the atmos-
pheric air. The latter connection must be
effected separately, so that the a1r—streams do

‘not 1influence one another.

In the casing ¢ a valve- plstcn g 18 31tuated

This Valve-plstcn is fixed to a pipe A; situated
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around the Valve-spmd]e ¢ of the valve 5.

The pipe 4 is moved by means of a lever £,
whereas the valve-spindle ¢ is moved by means

of a lever /. The mechanism for moving the

levers 2 and / may be of any convenient con-
struction and does not form part of this in-
vention. In Fig. 1 the levers % and 7 are

shown as being a,ctuated by the governor 7

by the mtermedlacv of the ccnnectmc—rcds
£ and Z" In the hollow valve-piston ¢ open-

ings ¢' and g° are provided, which are adapted

to connect the interior of the casing ¢ with the

channels d and ¢. In the position shown in

the drawings the chennels d and e are closed

and the channel S 1s opened. By the down-

~ward movement of the valve-piston ¢ the

channel # will be closed and the channels o

95.

and ¢ will be opened. = The effect of this con--

50 beginning of the suctmn—strohe only atmos— | struction 1s as follcws The mleb-vahe& must 100
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be actuated so that it opens always at the be-
ginning of the suction-stroke and closes at
the end of the same. Already before the be-

oinning of the suction-stroke—that i1s to say,

at the end of the exhaust-stroke—the valve-
piston ¢ 1s moved to the position shown in
the drawin@s, in which position the air-chan-
nel 7 is opened and the channels & and ¢ are
closed. In consequence hereof atmospheric
air will flow into the cylinder. After a cer-
tain while the valve-piston ¢ moves suddenly
downward, thereby closing the channel 7 and
opening the channels ¢ md ¢. 'The moment
at which the valve-piston ¢ moves downward-

is adjusted by the governor » of the engine |

in that wayv that in case the number of revo-
lutions of the engine diminishes the down-
ward movement of the valve- piston takes
place earlier, so that a greater quantity ot the
gas and air mixture flows into the cylinder.
1t will be understood that by this construc-
tion always a homogeneous mixture of gas
and air lows into the cylinder and that this
mixture 1s not changed at all, as 1s the case
in engines in which the gas-valve is slowly
opened. The channels ¢ and ¢ may remain
open until after the closing of the inlet-valve
h. During the expansion or exhaust stroke
of the engine the valve-piston 1s moved back
to the position shown in the drawings.

In the modification shown in Fig. 2 the

valve-piston situated in the casing ¢ 1s not

moved upward and downward; but this valve-
plston m 1s provided with several openings 7
and 7', the opemnus n being adapted to con-

- nect the casing R with the chfmnels d and e,

the openings 7' being situated so as to be ca-
pable of connecting the channel A with the
mtel ior of the casing ¢. The openings n and

n' are situated so tlnt either the channels ¢
and ¢ or the channel 7 1s opened by turning
the piston 7.
may be e

The turning of the piston
ected in any convenlent way; but

* 778,375

1t will be understood that the mechanism for
turning this piston must be influenced by the
oovernor of the engine.

Instead of arranging the piston-valve for
opening and closing the channels « ¢ f di-
rectly above the eylinder « of the engine this

l.compression being alwa

piston-valve may be inserted 1n Lhe, conduits
leadine to the cylinder, as shown, for -
stance, in Fig. 4 of the drawings.

By the construction deseribed it 1s attained
that the mixture of gas and air flowing nto
the cylinder remains always the same and
‘that the negative indicated eflect is avoided.
The construction has the further advantage
over the regulating devices for four-cycle en-
oines hitherto constructed thatn consequence
of no under pressure existing during the sue-
tion-stroke thesprings loading the v: alve m: Ly
have only a small Len%mn [md that by the
s equal the workmg
of the engine will be uni‘form and regular,

even in case the engiue runs with small load
or without load.

Having thus fully deseribed the nature ol
my Invention, what I desire tosecure by Liet-
ters Patent of the United States 15—

In an explosive-engine, the combination of
the cylinder and imlet-valve, of a gas-conduit,
and two alr-conduits, a \tle controllinge the
same, operating means therefor constructed
to move said valve on the charging stroke to
first open one air-conduit, then to “elose that
conduit and .open the othel alr-condut and
the gas-conduit, substantially as deseribed and
for the purpose set forth.

In testimony whereof [ havesigned my name

to this specification in the presence of two sub-
SCriIng wiltnesses.

KARL REINIHARDT.

Witnesses:
Winriam KSSENWEIN,

Prrer LieBeR.
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