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N. A. OTTO.
GAS OR OIL MOTOR ENGINE.
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- UnrtED STATES PATENT OFFICE.

\TICOLAUS AUGUST OTTO, OF COLOGNE, ASSIGNOR TO THE GAS-MOT OREN- |
FABRIK-DEUTZ, OF KOLN-DEUTZ GERMANY |

GIAS OR OIL MOFTOR ENGINE.

. SPECIFICATION forming part of Letters P&tent No. 433,810, dated August 5, 1890,

Application filed April 21, 1890, Serial No, 348,895,

(No model.) P&tented in Belginm A.prﬂ D, 1890, No, 90,095 and in Ita,ly

April 29, 1890, LIIT, 332,

To all whom it may concern:

Beitknown thatI, NICOLAUS AUGUST OTTO
a citizen of Prussia, re51d1ng at Cologne, in the
German Empire, have inventéd new and use-

ful 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,
and in Italv, dated April 29, 1890 Vol LIII
332,) of which the following is a speci jeation.
This invention relates to gas or oil motor
engines working with a cycle of four strokes,
and has for its Ob;;eet to provide novel and
simple means for operating the discharge-
valve without the employment of a counter-
shaft driven through toothed gearing from
the engine-shaft at half the bpeed of the lat-
ter, If the movement of the discharge-valve
of the cylinder were effected by the engine-
shaft or by a counter-shaft revolving at the
same speed without special applmnees the
discharge-valve would be opened both during
the dlseha,lnmn*-stloke and during the com-
pressmﬂ'-stloke -
In order to maintain the discharge-valve

closed during the compressing- stroke aceord-

ing to the plesent invention, a suitable appa-
mtus 18 made to act upon the dischar ge-valve
gear at the proper timme by the action of the
rarefaction produced in the cylinder during
the suction-stroke. I will proceed to descrlbe
an arrangement of apparatus for carrying out
this method of operating with reference to the
accompanying drawings, in which—

Figure 1 shows a longitudin&l sectlon of a
motor-engine with one arraugement of the
sald apparatus applied thereto. Fig. 2 shows
a diagram of the crank and eccentric motion.
Kig. 3 shows a view of the valve-gear in a dif-
fel ent position. Figs. 4 and 5 are details of

the gas and air admlsswn apparatus, and FKig.

6 shows a modification.

The crank-shaft of the engine, Plb 1, has
an eccentric ¢ or a crank, whlch 18 placed at
an angle of ninety demees to the engine-
crank, as at Fig. 2, and from which, by means
of a 1od b, an wmtmn-shde 2 18 a(,tua,ted The
igniting devwe 1S hele assumed to be a heated
tube, but any other known igniting device
may be used. A double- ended lever d is con-

| 2, 80 as to have a to-and- fro motion imparted

|

|

to 1t thereby, and to the other end of the le-
ver 1s pivoted a rod or pawle.

made to force open the discharge-valve f b

According to
the position given to this rod it will either be

Y535

bearing against the notched end of its stem

durmn the forward motion of that end of le-

ver d, or 1t will miss the end of the valve-

stem when brought into the position shown -

at Fig. 3, and thus allow the valve to remain
elosed.

6o

ThlS shifting of the rod e is effected

in the present case by the apparatus g, con-
sisting of a hollow vessel or cup closed by an

elastic or flexible dlaphla,gm h, which is con-
nected by a link 2 to the rod e

an-supply at k', Fig. , or with the gas-pipe

at k'’
The appar atus Opelates as follows: Assum-
ing the engine to be in regular working, the

| D'&s-vahe I being either opened by a known

governor ana,nﬂ‘ement at each forward mo-
t1011 of the plston or beingalways in the open
position and only closed when no explosive
mixture is to be drawn into the eylinder, the
admission of gas and air to the cylinder is

The cup g is
made to commumcate by a plpe k with the

75

controlled by the valve v in the well-known

manner.

At Fig.4 of the drawings is shownaknown
form of mertm governor Tor the purpose of
acting on the Das-valve the governor being

carried by and moving with the 1n*n1t1ng-_

slide z

When an explosive charge is drawn into
the eylinder by the forwar a1 motion of the pis-
ton, there will exist in the c¢ylinder 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. In consequence hereof the dia-
phragm 2 will be moved inward by the excess
of external atmospheric pressure, and the rod
e will be drawn thereby into the position
shown at I'ig. 3. On the following inward
motion of the piston, during which the slide

>z will be moved to the left ha,nd the rod ¢, in -

moving forward with the end of the lever

30

QO

95

will consequently miss the stem of the valve

J and will move past the same, as indicated

nected at its one end by a link ¢ to the slide | Consequently the discharge-valve will remain 100
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closed and the cylinder-charge will be com- | acted upon by a spring tending to keep the

pressed. At the following forward stroke of
piston the explosion and expansion of
the gases will take place. At the ensuing in-
ward stroke the slide z will again move to
the left hand. 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 latter back
into the position shown at Fig. 1, so that on
the forward motion of the lever d the rod e
will force open the discharge-valve.

The above-described action will be r epeated
at every cycle of four strokes.

Instead of the arrangement of cup with
flexible diaphragm shown at Fig. 1, it will

be evident that any equivalent ther eof may
. be used—such as a small cylinder with pis-

ton p fitted on the air-supply pipe—as shown
at Fig. 6. The rod e can also be actuated by
means of an inlet-valve or mixing-valve.

If the pipe /c of the apparatus g is connected
with the air-supply pipe &’ or gas-supply pipe
k'’,then every time that only airis drawn into

the cylinder instead of an explosive mixture

the diaphragm /A will come into action and
keep the discharge-valve closed.

" mode of reﬂ'ula,tlnn‘ the speed of the engine

30
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will then take pl&ce, whereby only air is drawn
in,instead of explosive mixture, is compressed

and expanded, and 1s then discharged.

I donot Iferein claim utilizing the variations
of pressure produced eitherin the gas and air

supply pipes or in the engine-cylinder during

the several strokes of the piston for acting

upon mechanism connected with the dis- |

charge-valve in such manner that this valve is
caused to remain closed during the compress-
ing-instroke and to be opened during the ex-
pelhnn*—mstrok:e, as such method constitutes
thesubject-matterof myapplication filed April
21, 1890, Serial No. 348,894; nor do I claim the
combination, with the discharge-valve of the

engine, of a rocking lever receiving recipro- |

cating motion from-a c¢rank or eccentric on

the engine-shaft, a pivoted rod on such lever |

The known

rod out of line with the dlscharﬂ'e-valve stem,
and a small cylinder and pIStOI] or eqmvalent
device subject to the variations of pressure
in the engine-cylinder, such piston or equiva-
lent device being connected with the pivoted
rod on the rocking lever, so that when the
small piston is subject to the pressure in the
engine-cylinder during the compressing or
working stroke of the engine-piston it acts on
the pwoted rod so as to brmﬂ‘ it in line with

| the discharge-valve stem and cause it to open

the valve duunn‘ the expelling-stroke of the
piston, as such conshtutes the subject-matter

| of my application filed April 21, 1890, Seual

No. 343,396,
IIa,vmn* thus described the nature of my in-

‘vention and the best means I know for carr y-

ing the same into practical effect, I claim—
In a four-stroke-cycle gas or oil motor en-
gine, the combination, with the discharge-
valve of the engine, of a rocking lever recelv-
ing 1eclprocatmw motlon from a crank or ec-
centric on the engine-shaft, a pivoted rod on
stich lever acted upon by a spring tending to

| keep the rod in line with the diseharge-valve

stem, so as to force this open during the com-

55

6o

70

pressing-stroke of the piston, and a cup and -

diaphragm or equivalent device subject to the
variations of pressure in the gas or air sup-

75

ply pipes, such diaphragm or equivalent de-

vice being connected with the pivoted rod on
the rocking lever, so that when the diaphragm
is subject to a pressure below that of the at-

30

mosphere during the suction-stroke of the pis-

ton it acts on the pivoted rod so as to prevent
it from opening the discharge-valve, substan-
tially as herein described.

In testimony whereof I have signed my
name to this specification, in the presence of
twosubseribing w 1tnesses, this3d day of April,

A. D. 1890.
NICOLAUS AUGUST OTTO.
Witnesses:
PET. LANGEN,

WILH. SPIECKER.
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