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England September 8, 1887, No. 12,187; in Belgium September 21, 1887, No. 78,948; in Itely Nevemher 12 1887, KLIV

190, and in Austria-k llI]'lT’l‘PY March 3, 1888, No. 37,627 and No. 3,857,
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e i, hoailialy,

To all whom '675 may conceriv: the opela,tmn of the cyhlldel air- pump, andz--_;-] o

Be it known that 1, NICOLAUS AUGUST

gas-pump. 50

OTTO, a ¢itizen of Prusem residing at Cologne, As shown in the dlagram Flﬂ" 4& of the ec R
in the R Empire of Gelmeny, have 1nvenbed new | companying drawings, the reservoir may con-
5 and useful Improvements in Gas-Motor En- | sist of a tube, m 7, in connection with a cham- =
gines, (for which I have obtained a patent in | ber, R; but it may also consist only of a long -
Be]mum September 21, 1887, No. 78,948; in tube such as a serpentine tube, m I, as at Fig. 55 = -
Germeny, August 27, 1887 No. 43, 185 1n | 4%, hevmw sufficient capacity to conta,m thef-z R
Italy, November 12, 1887 Vol. XLIV No. reqmred Yolume of compressed air; together . - .
to 190; in Austria- Hungal y, Merch 3, 1888 No. | with the necessary volume of conpr essed gas..
37, 627 and No. 3,857, and byan apphce,blon for | Assuming that the reservoir be in both cases = |
patent filed Sep tember s, 1887, No. 12,187,) | filled mbh compressed air, and that at the part 6o

of which the followmg is a Spemﬁeetlon |

This invention relates to an Improved con-

15 struction of gas-motor engine, in which a res-
ervoir 1s charged with combustible gas and
air in such manuner and is so arranged as to
feed the engine-cylinder with a compleesed
mixture of gas and air in a perfectly safe

manner. |

The employment of a reservoir centemmﬂ*'
combustible mixture under pressure for the

supply of gas-motor engines is well known.
In this arrangement the gas and air are either
2z fed 1n separately by means of gas and air
- pumps, or both are forced in together by a

¢ next the workmﬂ-cyhndel there be forced -
in a certain quantity of gas, being small in @
proportion to the capacity of the reservoir, = = .
this charge of gas will force back the air out -
of that part and will remain locallzed in the 65
part of the tube next the inlet-opening . .
The comparatively small sectional area of

the tube affords to the air and gas so small a e
surface of contact that a mingling of the same ';_
will only take place to a small extent. If) 70
now, the charge thus contained in the reser-
voir be let into the cylinder by opening the._.;_
slide or valve %, the gas will first enter, being =~ - -
forced in entirely by the following air, with =

2C

- single pump. In both cases the reservoir is | which it will then become mixed in the cyl- 75 -
filled entirely with explosive mixture, of which | inder. 'With this arrangement it will be seen. -+ .
~a small portion is admitted to the engine-cyl- | that the reservoir can never become. charged -
3¢ inder. Such engines cannot work w1thout with expleswe mixture,so that all danger from -
danger, as the contents of the reservoir are | explosion is avoided. The eombustlble gasis. . .
liable to be eceldentelly fired. | only foreed into the tube m 7 at a point near &o -
~ The present invention has for its ebject to_ the inlet to the working-¢ylinder. The com-.
obviate this danger by so arranging the res- pressed air can also.-be introduced at that_
- 35 ervoir and the ehewmg thereof with gas and | point, in which case it must be forced in first - = .
air that a considerable quantity of explosive | and the gas afterward. It is, howeve1 more
mixture cannot be stored therein at one time, | advantageous to introduce the alr at the op- 85 .
~ Referring to the drawings, Figure 1 isa lon- posite end of the reservoir, in which case the
gitudinal section of an engine constructed in | air and gas can either be forced i in snnulta,ne o
40 accordance with my nwenmen Fig. 2, a hori- | ously or in any desired order. S
zontal section thereof. Iig. 3 is a vertical Figs. 1 to 8 and 5 to 9 show by way of ex-
cross-section on the line # #, Fig. 2; Figs. 4° | ample a construction of gas-engine arranged go

and 4° detail views of two dlfferent forms of

| reservmrs for the gas and air; Fig. 5, a side
45 elevation of the engine; Fig. 6 2 partlel plan

thereof; Fig. 7, a cross-section on the line ¢y, '
Fig. b; Flgs 8 and 9, detached views of the

seribed invention.

and 0perat1ng accordlnﬂ* to the. abeve de-':-; S

In the arrangement hereshewn the WOI‘kllJﬂ" |

| piston and the piston of the gas-pump make

their strokes together, and the total charge of 9 5

gas-pum p ; and Fig. 10 2) dlegrem 111ust1 atmg | the gae pump is forced 1nte the reservoir m Z
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before the charge commences to enter the c¢yl- | backward, so that the gas can pass into the
inder. These pistons may, however, have | gas-pump F. At the return-stroke of the
theirrelative movements so arranged that only | slide % the standard ¢ butts against the other %0
a portion of the charge of the gas-pump passes , end of the slide ¢, and thus brings it back

5 into the reservoir m 7 at I before the com- { into the position shown at Iig. 9, in which
mencement of the charging of the working- | the gas-supply to the pump is cut off. If the
cylinder, or after the end of such charging, | normmal speed is exceeded, the lever b is raised
the other portion being made to enter directly ; by the action of the weight », and thus misses 63
into the cylinder while this is being charged. | the stem of the slide ¢, so that this remains

1o  The space A of thé cylinder in front of the | closed, and consequently, no gas being sup-
piston is closed by a cover and constitutes an | plied to the gas-pump, the engine-piston will
air-compressing pump operating with a dis- | perform its outstroke without doing work.
tributing slide-valve, ¢, worked by an eccen- { The escape-valve s of the cylinder 1s opened yo
trie, 9. The air drawn in passes,through pas- | at the end of the piston’s outstroke by means

15 sages f,the passage in the slide,and passage n, | of the slide 2, an arm with roller % on the lat-
info the space A,whence,after compressmnbv ter being made to depress the lever ¢, which
the outstroke of the piston,it is caused by the | effects the opening of the valve. When the
passage of the slide ¢ to pass through pas- | piston B performs its outstroke without ad- 75
sages # and o into the air-reservoir R, formed | mission of gas, as described, 1t still has a-

20 in the eylinder-framing. The gas is com- | charge of compressed air admitted into It.
pressed by a gas-pump,F,fixed to the engine- | This charge is, however, not compressed to
cylinder, parallel with the axis thereof. The sich an extent that it will still be at atmos-
piston-rod of this pump is connected to the | pheric pressure when fully expanded at end 8o
cross-head of the engine-cylinder,and the pis- | of outstroke, and in order to prevent a par-

25 ton consequently has the samestroke as that of | tial vacuum being thus formed in the cylin-
the latter. In the position of the gas-pump ; der an automatic vacuum-valve, v, Ifig. 3, is
slide ¢« shown in IFig. 8 the gas passes from | provided for admitting the outer air therein;
the 1nlet- plpewthrOUWh the sllde -passage and | or, instead of providing a special valve for 8s
passage X into the pump-cylinder F while | this purpose, the discharge-valve s may be so

30 the piston i8 performing its suction-stroke. | arranged as to open automatically-when a par-
During the return-stroke of the piston, the | tial vacuum i1s formed in the cylinder.
slide being brought into the position at Fig. Having thus described the nature of my 1n-

9, the gas is first compressed and then passes | vention and the best means I know for carry- go
through passage y and check-valve k, Fig. 3, |'ing the same into practical effe(t I declare

35 1nto the tubular extension m { of the reservoir | that what I claim is—

R, which is charged with compressed air. At In a gas-motoer engine worked by charges
the end of the instroke of piston B the slide /i, | of combustible gas and air under pressure, ,
worked by eccentrie 7/, establishes a commu- | the method of forcing into a reservoir con- g5 - -
nication,by means of its passage Z and a pas- | taining air under pressure a quantity of com-
40 sage in slide ¢, between the tubular reservoir | bustible gas sufficient for one cylinder-charge,
[ m and the working-space A’ of the engine- | such quantity being situated next the inlet-
cylinder, so that the charge of compressed | port of the engine in a part of the reservoir
gas and air will enter the latter from the res- | of restricted area, so that it will practically 1co
ervolr in the above-described manner. Be- | not mix with the air in the reservoir and

45 tore the piston B uncovers the passage d, Fig. | will be entirely introduced into the cylinder
1, the inlet of gas and air into the cylinder is | by the pressure of the air on the opening of
cut off by the movement of the slides,and the { the inlet valve or slide, substantially as herein
charge 18 then ignited by any suitable ignit- | deseribed. 105

- 1ng device communicating with the passage Intestimony whereof 1 have mgned my name

0 d. In the arrangement shown the ignition is | to this specification,in the presence of twosub-
effected by an electric current. The slide 7 | seribing witnesses, this 22d day of iSeptember,
has at each end a standard, a and ¢, Fig. 5. | A. D. 1887
To the standard a is connected a lever-regu- -
lator,the horizontal arm b of which is carried A IOOLAU’S AUGUST OTTO.

55 by a blade-spring and is connected to a weight Witnesses:

r. When the engine is running at the nor- | - WILHELM V. LANGSDORI'F,

mal speed, the lever b will push the slide 7 i

WILHELM RINCEK.
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