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To all whom it My coneern: . |

- BeitknownthatI, NICOLAUS AUGUST OTTO
a citizen of Pmssm residing at the Gas- Mo-r
toren-Fabrik- Deu’rz, at Deutz-on-the-Rhine,
in' the German Empire, have invented a new

and - useful Improvement in Gas-Engines, (for

which provisional protecticn has been obtained

in Great Dritain, No. 1,67 7, dated April 3, |

1883, ) of w hich theiollmx ing is . ‘%pLGlﬁG:’tth]l
My invention has for its obJe(,t to produce
avery uniform or equable motion in single-

- 10

‘lctmg cas-motor-engines—that isto say, tho&.&-

" in which the fuhmssa“' on and ignition of a com-
bustible gaseous charge tahes place on one
side only of the letOH | |

- My invention consists in wmbmmn mth

'.tho cas-motor engine an anxiliary {3.31111(1(:1

15

open to the ﬂtmoqphﬂra at-ong cnd and pro-
vided at its closed end witha eheek-valve open- |
ing outward, whieh evlinder has a piston con-
nected {0 a- erm]-._ on the engine-shatt, so ar-

20

anged that it makes its outstroke simultane-
| 011513 with the ountstroke of the working-pis-
ton. The piston of the auxiliary cy hmlu, ab
the end of itsinstr oke, issitnated elose against
the closed end of its (v]mdu, so that when it
is made to perform its outstroke during the
working-outstroke of the engine-piston, a vae-
nam or p'u'tml vaeumm will be formed behind

25

30

engine-cylinder being thus expended in form-
ing suech vacunm. On the rétwrn-stroke: of
| the W orking-piston. t]m power thus experided
will be given out again by the pressure of the
ntmo‘?;phere acting against the vacuum in the
auxiliary eylmder in for cing its piston inward.

35

Any air that may have leaked into the auxili-

“ary eylinder during the outstrokeof its piston
40 will be expelled thi. otigh the before-mentioned
-7 _cheek-valve on the return-stroke. - |
- Theaccompanying drawingshowsa ‘sectmnal

plan of a gas- motm Crigine h‘wmn' two Smnle- |

‘ackting working: cvmdu*s @ b, and 1)1‘0V1d0d
45 with an 111111111 'y vacuum- cylmdel d, with
- discharge-y t,lve i, aceording to my invention.
cranks on the engine-shaft ¢, g0 as to make
their ouf and 1nstrolxes togtther

- 50 d’ moves close up to the b-ottmn of the eylin-

'

it'in the cylinder, a portion of the PONWCL Pro-.
- dauced by the cmnbustlon of the charge in the |

~ The piston |

‘the remainder of the revolution of the latter
| and the rcturn-stroke of the piston can only
Dbe effected bv the expenditure of the vis viva
stored up in the shatt and fly-wheel during

| fly-wheel be made 111{*011%11101113]37 large and

quiring avery nmform motion.

“during the working- outstroke in producing

d, as above
| motwe power thus stored np to be given off

be very evident that tlie power developﬂd D

| der d at 1tq IIIStl'G]x.P and e*{pels any air that-'{:'i .H
‘may leak inte the eyllndel through the dis-

“charge-valve i, so that when it is caused to

perfm‘m its outstroke during the working-out-
stroke of the pistons ¢’ J’, avacuum or p"lﬁ‘tl&l

55
vacuum-is formed behind it, againstwhich the

| rztm ospheriec pressureactson the return-stroke.

Fromthe foregoing deseriptionit will readily

_be seen that tlm unequﬂ,l action of single-act- -

ing gas-motor. engines will by 11113 111ve11t1011
be -effeetually compenmte{l and a compara-

60

| twely-muform motion-be obtained without the

use of largeand heavy fly-wheels. ~As iswell

_.undcr%tood the expliosion of the combustible
{ charge of such engines developes very consid- 65
|- CI 11)16 force dulmﬂ the working-outstroke of

the piston, 1‘0%11lt111ﬂ in-& very 1 111)1(1 ountward
motion. of the. ]_";IStOII and LOll@SpOlldmrﬂy
rapid semi-revolution of the ¢rank-shaft, while

the outstr 0]10 henceit follows ﬁhat nnless the'

75
massive, S0 as to enable it to store up a large

| amount of ris wiva, the return-stroke of the.

piston: and second haif of the revolution of
the shatlt will take place at a conllmmtwely -
slow speed, the unsteady motion of the engine 80
thus obtained rendering it unsunitable for work,
such as driving dym,mo -¢lectric machines, re-
Now, by ex-
pendmg a portion of the power deve]()pcd S
85

a vacuum 1n the auxiliar Yy vaeuum- cylmdel
deseribed, and then allowing the

during the return-st: olxe of the pjston 1t will
y .90
the engine will practically be evenly distrib-
uted over the entire revolution of the engine-
shaft, 1*e<;11]t1ng in a gre 1t13r-1ne eased uni- -
formltv of motion of t]m engine,

Having thus deseribed the nature of my :m-

vention, and the Lest 'means I know of carry-

- The pistons & b’ a0 arcall cmmected to parallel | ing the same into practical effect, I claim—

1 In combihation with a as- motor engine,
in which the.admission and G()lllbﬂbtlﬂll of the - o
gaseous charge is effécted 'only on one side of 100



it against whichthe pressare of the atmosphere-

10 acts on the return-stroke of the piston, thus

e o ﬁﬁ?ﬁ!@,&f?@

the. piston, a separate ﬂyliﬂderﬁhosé Ppiston
- during the instroke of the working-piston.

moves close up to the bottom of the cylinder,
8o as to expel all the air therefrom through a

-discharge-valve, so that when the piston is

made to perform its outstroke durmg the work-

-ing-outstroke of the working piston-or pistons,

a vacuum or partial vacrum is formed behind

~ giving out the poweér again chat had previ-

I5

ously been expended in forming the V&Guum,
substantialiy as deseribed.

z In g‘ls motm engmes the 'combma,twn

auxiliary cyunder d w1th dlscharge valve ¢

and piston d', by whose outstroke a vacuu or

partial vacuum is formed in the cylinder, and

at whose instroize any air in the cylinder is

expelled throughk. the valve i, substantially as 20

and for the purposes set for th, -
In testimony whereof Ihavesigned my name

to this specification, in the presence of two

‘subseribing witnesses, this 131311 day of Aprll

A D 1883 .
NICOLAUS AUGU&T OTTO

W’ltnesse%' |
PH. RTITMANY
- SAMUEL SPAGLMAV
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