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To all whom i 10y cmwern .

Be it known that I, HERMANN SCHUMM &
citizen of Switzerland, residing at Deutz, Ger-
many, have invented a new and useful Im-
provement in Apparatus for Working Gas or
Oil Motor Engines, of which the following is
a speciiication. |

As ig well known, ga,s or oll motor engines
working with slow combustion operate in ‘such
manner that a combustible mixture of gas or
oll vapor and air under pressure is for ced into
the engine-cylinder during the first part of
the stroke of the piston, the said mixture being

at the same time ignited and made to burn |
gradually withoutgreatincrease of pressure— |
that i8 to say, with a corresponding increase |
At a certain point of the piston’s

of volume,
stroke the inlet for the combustible mixture
is closed and the hot gaseous products of
combustion in the cylinder are made to ex-
pand to the end of the piston’s stroke and are
then expelled on the return stroke of the pis-
ton. In order to work economically with this
class of motor-engine, very considerably di-
lated combustiblemixtures mustbe employed,
because the richerthe mixture isin combusti-
ble gas the higher will be the temperature of
combustion and the greater will be the pro-
portion of heat lost by eonduction through
the cylinder-walls; but in diluting the mix-
ture a limit is soon reached at which the
ignition thereof becomes uncertain. -
According to the present invention it is
rendered possible to employ a rich gaseous
mixture 1n such engines, and thus to insure
certainty of ignition and yet to keep the tem-

perature sufficiently low to prevent material

loss, by first drawing in air only or an inert
gas at the commencement of the. piston’s
stroke and afterward admitting the charge
of rich mixture.
ble mixture admitted under these conditions
is so proportioned that the increase of vol-
ume of the charge due to the heat generated

is about equal to the volume of the space ]

formed in the ceylinder by the motion of the

The quantity of combusti-.

of pressure.
bustible mixture ceasges, the hot gases expand

to the end of the stroke.

When the admission of the éoma |

50

In the accompanying drawings, 1llu5tratmn‘ |

my invention, Figure 1 isadiagrammatic view
of the engine; Fig.‘2 i8 a longitudinal sec-
tion on the lines I I IIII of Fig. 3. Fig. 3 is

an end view, and FKig. 4 a sectional plan, on

| the line III I1I of Fig. 3. Fig. 5 is a plan

view.

At the commencement of the outstroke air
or inert gas under pressure is admitted for a
certain part of the stroke, such as tothe point

2. From this peint the supply of air is cut

off and a supply of combustible mixture un-
der pressure takes place, which continues,
say, up tp the point 3 of the stroke, such mix-
ture being ignited as it enters and burning
cradually during the continuance of its in-

‘troduction, the heat generated being imparted

to the charge of air or inert gas in the cylin-
der, so that. this charge expands and per-
forms work conjointly with the combustion-
gases. The quantity of the admifted com-
bustible mixture is so proportioned that the
increase of volume due tothe heat generated
by its combustion is about equal to the vol-
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ume of the space producedin the cylinder by

the forward motion of the piston,so that the ad-
dition of heat is effected without appreciable
increase or decrease of pressure. When the
admission of combustible gas ceases at point
3 of -the diagram,the heated gases in the cyl-
inder begin to expand and such expansion
continues till the end of the stroke—u. e., from

| 3 to 4. At 4thedischarge of the combustion-

oases commences and continues until near

the end of the return stroke at point 5, when

the disecharge-valve isclosed. Thus contrary
tothe mode of operating in existing gas-motor
engines working with slow combustion the
ignition in the present case does not take
place at or about the dead-center of the stroke,
but only after the piston has moved throuwh
a substantial part of itsstroke.

With the existing engines a sudden. in-
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piston, so. that the evolution of heat takes | crease of pressure could easﬂy ocecur on igni- 93
place without material increase or decrease | tion, which would operate prejudicially upon
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~ably formed for operating,
the valves C D E through leversc d e, having |

mixture. This cannot occur with the above-
described improved method of operating, as
at the commencement of ignition a consider-
5 able space already exists behind the piston,
whleh is filled with air, so that the sudden

increase of pressure of the first- admitted par-

ticles of combustible mixture cannot cause
any detrimental increase of pressure of the
charge 111 the cylinder.

I‘Icrs , 3, 4, and 5 of the drawings show a
constructmn of engine working according to
the above- descrlbed method. I‘lﬂ' 2 shows a
longltudmal section on lineI I II II of Fig.
3; Fig. 3, an end view, and Fig. £ a seetlonal
plan on line III 111, Fig. 3. Fln' 5sh0ws a
plan.

- A is the engine-cylinder; B, the piston; C,
the inlet-valve for combustible mixtures; D,
the inlet-valve forair; E, the discharge-valve;
7, the electrical igniting device consisting
either of an incandescent platinum wire or a
continuous electrie spark, and g a wire-gauze
diaphragm for preventing any backward flash
of the flame, which device is advantageous,
but not necessary to the purposes of this in-
vention.

The air-supply iscompressed in a reservoir

G either by means of an air-pump J, worked

by acerank on the engine-shaft M, or by a sepa-
rate pump, and is led thence through pipes
G’ G*to the chambers of the valves Cand D.
The gas-supply from pipe 1 1s compressed by

a gas-pump H, operated by an eccentric L on i

the engine-shaft M, and is foreced through
channel J to the perforated seat of the valve
C, =so thaton the opening of this it mixes with

the compressed air to form the combustible

mixture that burns as 1t enters the cylinder.
The wvalves are actuated by a counter-shaft
F, driven by suitable gearing, such as indi-
cated at K, Fig. 3, at the same speed as the
engine-shaft, and having cams n’ n* n3 suit-
respectively, upon

rollers». T'he cams areso arranged that valve
D is made to open at point 1 of the diagram
Fig. 1 or somewhat earlier and is closed at
point 2 or somewhat later and that valve C
is opened during the period from 2 to 3 and
valve K during the period from 4 to 5.
Although in theforegoing I have deseribed
the use of a separate air-supply valve D for

the supply of air under pressure alone dur-
ing the first part of the outstroke of the pis- |

ton, yet it will be obvious that this valve may
be dispensed with and the supply of air un-
der pressureduring the first part of thestroke
be effected by means of the same valve C
that afterward serves for the admission of
the charge of combustible mixture. Forthis
purpose 1t is merely necessary to form the cam
n’ on shaft If in such manner that it opens
valve C, a.heady at thecommencement of the

et "= .-I . .
P e e

| the slow-combustion mixture.
there would consequently be three admis-

;

________
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the uniform admission of fresh combustible | provided for controlling an additional inlet-

valve on the passage leading from the gas-
pump II to the valve-seat of C, so that The
gas-supply under pressure only enters and
mixes with the air-supply for forming the
combustible mixture when the piston has per-

formed a part of its stroke, as above de-
| seribed. It is prefelred however, to admit

the said charge of air at the befrmmnfr of the
stroke by means of a separate valve D, as de-
scribed. Furthermore, in place of introdue-
ing the combustible mixture through a single
valve C there might beprovided for this pur-

-pose separate valves and corresponding cams

for the admission of the gas and the air sup-
plies in the required proportmns for forming
In this case

sion-valves—one for gas, one for the air re-

quired for admixture with the gas, and the

third for the charge of air alone. Lastly, it
is to be observed that the term *“inert gas”
hérein employed for the charge Introduced
during the period 1 2 of the diagram I'ig. 1
is to be understood in the widest sense, as
steam or other inert vapors might be em-

| ployed for this purpose, in which case such

steam might be formed in the engine-cylinder
itself, for example, by the injection of water
into the cylinder during the first part of the

outstroke, which water would be at onece con-

verted into steam, owing to the high temper-
atare of the eylinder.

Having thus desceribed the nature of this
mventmn and the best means I know of car-
rying the same into practical effect, I claim—-

- 1. In a two stroke cyele slow combustion
oas or oil motor engine a valve actuated by a
camn or equivalent device so as to admit air
or inert gas under pressure during the first
part of the piston’s outstroke; a second valve
actuated by a cam or equivalent device so as
to admit compressed combustible mixture of
gas or vapor and air during the following
part of the stroke, an electrical igniter or
equivalent means for igniting said combustl-
ble mixture as it entels the eyhnder s0 that
the heat produced by the resulting combus-

tion shall be imparted to the body of airfirst
admitted, and a discharge valve operated by
a cam or equivalent device through which the
products of combustion are expelled during

the return stroke of the piston, substantmlly
as and for the purposes described.
2. In a two stroke cycle slow combustion

‘gas or oil motor engine, the combination with
‘a working ¢ylinder and piston, of a pump for
compressing combustible gas, a

pump for com-

pressing air or inert gas into a reservoir a

valve for admitting "GDmpressed air or inert

gas from the reservoir to the eylinder during
the first part of the outstroke, a valve for ad-
mitting compressed combustible mixture of
gas o vapor and air during the following

65 outstroke, in which case an addltmna,l cam is I part of the outstroke, means for Igniting gueh,
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combustible mixture as it enters the eylinder, | name to this specification, in the presence of
a discharge valve for discharging the com- | two subseribing witnesses, this 15th day of
bustion gases during the return stroke,and a | December, A. D. 1894. o
countershaft running at the same speed as - HERMANN SCHUMM.
¢ the engine shaft, having cams for operating | Witnesses:
the said valves, substantially as described. FRITZ SCHRODER,

In testimony whereof I have signed my - SOPHIE NAGEL,
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