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UNITED STATES PATENT OFFICE.

NICOLAUS AUGUST OTTO, OF COLOGNE, ASSIGNOR TO THE GAS-MOTOREN.-
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'GAS OR OIL MOTOR ENGINE.

SPECIFICATION forming part of Letters Patent No. 433,812, dated Aug-ust 5, 1890,
Appllcatmn filed May 7, 1890, Serial No 360,911, (Nomodel) Patented in Belglum, Aprﬂ b, 1890, No. 90,095, and in Ita,ly,

April 29, 1890, LT

1, 332,

To all whom it may concern:

BeitknownthatI, NICOLATUS AUGUST OTTO,
a cltizen of Prussia, remdmﬂ at Cologne, in the
Kmpire of Germany, have invented new and
useful Improvements in Gas or Oil Motor En-
gines, (for which I have obtained Letters Pat-
ent in Belgium dated April 5, 1890, No. 90,095;
in Italy dated April 29, 1890 Vol. LIII, 332
in Belgium by Patent of ‘Addition dated Apl 11
18, 1890 No. 90,228,and in Italy by Patent of
Addition dated May 7, 1890, Vol. LIIJ, 390,)
of which the following 1:: a Spemﬁc&tlon

My invention 1ela,te°5 to a method of and

apparatus for working the valve-gear of four-

stroke -cycle gas or oil motor engines de-

- seribed in appheatlon filed by me Aplll 21,
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&, 80 as to have a to-and-fro motion imparted
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1590, Serial No. 348,394, whereby the use of a
countm-shaft driven at half the speed of the
engine-shaft was dispensed with. For this
purpose an apparatus was employed which 1
will deseribe with reference to the :«:Lecompa,ny-
Ing drawings, in which—

I‘wule 1 S]_lOWS a ]()I]'Dltlldlljéﬂ section of a
gas—-motm engine; Fig. 2, a diagram of the
crank mot10n and I“ln' 3 a view of the valve-
gear in a dlffel ent posﬂslon Fig. 4, a section
thlounh the gas and air Supply Valves Kig.
5 %hows a modlﬂed arrangement.

The crank-shaft of Lhe enome, Fig. 1 has
an eccentric ¢ or a crank, which is placed at
an angle of 11111ety deﬂtees to the engine-
era,nk, asat Kig. 2, and from which by means of
a rod O, an ig mtlnﬂ'—shde z 1s actuated. The
1{1-‘111131110 dewce 1S hele assumed to be a heated
tube but any other known igniting device
may be used. A double- ended leve1 d is con-
nected at its one end by a link ¢ to the slide

to it thereby, and to the other end of the
lever is pivoted a rod or pawl e. According
to the position given to this rod it will elther

be made to force open the discharge-valve f

by. bearing against the notched end of 1ts
stem during the forward motion of that end
of lever d, or it will miss the end of the valve-

stem when brought into the position shown |

at Fig. 3, and thus allow the valve to remain
closed. This shifting of the rod e is effected
in the present case by the apparatus g, con-

‘the left hand.

elastic or flexible diaphragm h, which is con-
nected by a link 2 to the rod e.
other application the cup ¢ wasmade to com-

municate by a pipe k& either with the air-sup-

ply or with the gas-passage on the cylinder
side of the ﬂ'ab-valve [, and the apparatus op-
erated as follows:

Assuming the engine to be in 1eﬂ‘ulm work-
ing, the D'aﬂ-valve A being either opened by a

known governor arrange rnent'at eachforward

motion of the piston or being always in the
open position and only closed shen no ex-
plosive mixture isto be drawn into the cylin-

~der, the admission of gas and air to the eylin-
der being controlled by the valve v in the well- .

known manner, when an explosive charge

In my said

| sisting of a hollow vessel or cup closed by an 50
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is drawn into the cylinder by the forward mo-

tion of the piston, there will exist in the ceylin-
der and in the gas and air supply pipes a

pressure below that of the atmosphere, and
this reduced pressure will be transmitted

‘through pipe % to the cup ¢g. Inconsequence

her eof the diaphragm /» will be moved inward

by the excess of external atmospheric press-

ure, and the rod e will be drawn thereby into
the position shown at Fig. 3. On the follow-
ing inward motion of the plston during which
the slide 2
rod e, in moving forward with the end ol: the
levar, will consequenﬂy miss the stem of the
valve f, and will move past the same, as indi-
cated. Consequently the discharge-valve will
remaln closed, and the cylinder charge will be
compressed. 'Atthe following fommrd stroke
of the piston the explosmn and expansion of
the gases will take place. ~ At the ensuing in-
ward stroke the slide z will again move to

will be moved to theleft hand the
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In the meantime the pressure

within the cup ¢ will have become equal to

the atmosphere, so that the spring m, which
acts upon the rod e, will draw the la,tte1 back

oc

into the position shown at IFig. 1, so that on

the forward motion of the lever d the rod e
w111 force open the discharge-valve.
Theabove-described a,ct,lon will be repeated
at every cycle of four strokes.
If, now, the pipe of the apparatus ¢ be con-

) nected with the alr-suPply or with the gas-
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supply pipe on the cylinder side of the gas-
valve [, as in my said other application, then
every t1me that only air is drawn into the
cylinder instead of an explosive mixture, ow-
ing to the gas-valve remaining closed on the
engine running too fast,the diaphragm /» will
still be acted upon, so as to keep closed the
discharge-valve f during the compression-

stroke of the piston, so that during the cycle.

of four strokes air will first be drawn into
the cylinder, then compressed, then expanded
again, and, lastly, discharged through the
open valve f -
Now, according to my present invention, in
order to obtain an increased regularity of the

‘motion of the engine, I modify the above-de-

scribed mode of action in such a way that the
air drawn into the cylinder by the one out-
stroke when the engine is ranning too fast.is
expelled again thmun'h the~ Open discharge-
valve f durmﬂ the followmg instroke, 1u<stea;d
of being eompressed, so that if duaring this
time the speed of the engine has becn re-
duced to the normal again an explosive charge
can be again drawn in at the following out-
stroke of the piston, which would not be pos-
sible with the above-described mode of oper-
ating on account of the charge of compressed
air already contained in thecylinder. leffect
this by connecting the pipe k. of the dia-
phragm apparatus to a point of the gas-sup-
ply pipe on the outer side of the gas- V&lve——
that is to say, at &/,
rangement 1t will be seen that the suction-
outstroke of the piston will have no effect
upon the diaphragm /A unless the gas-valve Is

~opened for admitting a combustible charge,
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and that consequently when only air is being
drawn in, owing to the engine running too
fast, the rod e will not be drawn to one side,
and will consequently open the discharge-
valve at each instroke of the piston. o
In the modification shown in the diagram-
section, at Fig. 5, precisely the same mode
of operating is carried out as above de-:
scribed, the only difference being that.the
catch-rod c is pivoted to the stem of the dis-

Fig. 4. With this ar-

l
I

charge-valve 7, while in place of the lever d |

433,812

of the previous arrangement is employed a
reciprocating rod b, receiving motionin asuit-
able manner from the engine-shatt, so as to
open the discharge-valve when ¢ is in line
with it. /5 is the diaphragm communicating
with the gas-supply pipe on the outer side of
the gas-valve . 7 is the rod connecting the
diaphragm h with the cateh c.

Having thus described the nature of myin-
vention and the best means 1 know for
ing the same into praetical effect, I claim—

Tn a four- stroke-cycle gas or 011 motor en-
gine apparatus, Whereby the discharge-valve
of the engine is opened only durmgr the ex-
pelling-stroke of the piston when the engine
is working with explosive charges, but-is
opened both during the expelhnﬂ* and the
compressm Strok:es when the engine i1s run-
ning without explosive charges, such appara-
tus coumstmn of the combination, with the
discharg e—~valve of the engine, of a dlaphraﬂ*m
and Vessel, or equivalen.t device, in commau-
nication with the gas-supply pipe at a point
on the outer side of the gas-valve, a pivoted
catch-rod connected to said diaphragm and
arranged between the discharge-valve and a
lever, or equivalent device, recelving recip-
rocating motion from the engine-shatt, so that
when the pivoted catch-rod is held in one po-
sition by the diaphragm while the gas-valve

is closed, it causes the 1"661p1"00&t1]1“‘ Tod to

open the discharge-valve during every in-
stroke of the plston but when by the ,open-
ing of the gas-supply valve during the suc-
tlon stroke 01‘:' the engine the dlaphra m is
made to move the catch-rod into another po-
sition the reciprocating rod fails to open the
discharge-valve during the compression in-
stroke, subst&ntmlly as described.

In testlmony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, - this 21st da}y of
April, A. D. 1890.

'NICOLAUS AUGUST OTTO

Witnesses:
PET. LANGEN,
WILH. SPTECKER.
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