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To all whom it may concern: |
Be it known that we, ADOLPH ALTMANN

and FriTz KUPPERMANN, both subjects of

the King of Prussia, German Emperor, and
residents of Berlin, in the Kingdom of Prus-
sia, German Empire, have invented certain

new and useful Improvements in Petroleum- -

Motors, (for which we have received Letters
Patent in France, November 6, 1888, No.
193,948,) of which the following is a clear
specification. |

Our improved petroleum-motor described

in the following specification and illustrated .

in the accompanying drawings works in the
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well-known - “four-movement” manner of
Beau de Rochas by means of a piston and
high compression of the mixed petroleum-
oas and air drawn into the explosion-cham-
ber by suction; but instead of exploding this

mixture by compression we introduce into

the machine an igniting-tube, which causes a
more complete explosion and removal of the
waste products of the same {rom the machine.
in addition to this we have an arrangement
for regulating the power of the motor by

means of governors and for cooling the ex-

plosion-chamber with water. S
The well-known actions which take place
in this class of four-movement motors are de-

scribed, briefly, in the following: First, first
upward movement of the piston, suction of
the mixed air and petroleum-gas; second,
first downward movementof the piston, com-
pression of the mixed air and gas sucked 1n

and explosion of the same shortly before the
piston reaches the dead-point; third, second
upward movement of the piston, power gen-

erated by the explosion of the mixture of pe-

trolenm gas and air; fourth, second down-
ward movement of the piston, expulsion of
the waste products of the explosion. While,
therefore,the crank-shaft is making two com-
plete revolutions in one working period
through the gearing of the bevel-wheels the
slide-valve makes only one movement.

The petroleum-motor has the following

parts: First,a mechanical arrangement for va-
porizing the petrolenm, which boils at & high
temperature; second, an arrangement for
regulating the power of the motor by means of
the working of the governors on the inlet-

| valve eccentric; third, an arrangement for

exploding the mixture; fourth, an arrange-
ment for driving the pumyp; fifth, an arrange-
ment of an explosion-chamber having a cool-
ing-jacket and an igniting-tube having no
cooling-jacket; sixth, a cooling-jacket for the
whole eylinder. These six parts will be ex-
actly described in the following.

In order to make the description more clear,
reference is made to the accompanying draw-
ings, in which similar letters denote similar
parts throughout the several views.

Figure 1 is a vertical section through the
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middle of the motor on line « £, Fig. 2. Fig. 65

2 shows a section on line y ¢ in Fig. 1. FKig.
3 is a side elevation, partly in section, along
line ¢ £ in Fig. 2. Fig. 4 shows the arrange-
ment of the suction-valve when a petroleum-

{ pump is used, drawn to a larger scale. Xig.

5 is a section showing the igniting-tube and
outlet-valve drawn to a larger scale.

The arrangement for vaporizing the petro-
leum is shown in detail in Figs. 3 and 5. Sit-
uated under and partly surroundedby thein-

let-valve of the motor is the vaporizing-cham-

This ehamber is so situnated that it

q

ber 7.

can be heated by the same flame B which

heats the igniting-tube z. The pipe n, com-
ing from the suction or regulating valve p’,
joins the pipe » in larger motors, where a pe-
troleum-pump p, Fig. 4, issubstituted forthis

petroleum through the pipe [, which connects
it with a petroleum-tank. When, now, the
piston by its upward movement causes a vac-
num in the explosion-chamber v, and the
valve E, leading into K* and w», 18 open, a

certain fixed quantity of petrolenm coming

from the supply-pipe [ will be sprinkled 1nto
the vaporizing-pipe 7, through the valve p°
This guantity will be converted into vaporin
the chamber 7, and sucked as such, together
with the.air coming through pipe L, through
the mixing-chamber M and K*® into the ex-
plosion -chamber v. It will enter the cham-
ber v as an explosive mixture. During the
compression, expansion, and exhaust periods
the heat which the vaporizing-chamber has

lost in vaporizing the petroleum will be re-
placed by the fi

ame I3. ,
In order that the motor,in consequence of

e

valve. The valve p° receives its supply of -
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high a speed for the amount of work to be

done, a regulatlon of the power generated is

provided for. The cam d, which works the

: valve E, Figs. 1and 3, is connected by the an-

1C

-gle-lever ¢ ¢ with the governorin such a man-
ner that when the number.of revolutions per

minute increases, the collar which is attached

to the governor sinks down, taking with it |

the short arm of the angle-lever ¢ ¢. The

 longer arm will in consequence be pushed to-

ward the left in Fig. 1, carrying with it the |

- cam d, so that the left-hand side, Fig. 1, of

15

the roller »* on the valve-rod s of the valve E
passes the cam d without being influenced by

the same, and the valve Eremains closed. In
- this case neither air nor petroleum-gas will.

- be sucked into the explosion-chamber, and
- the puffing out of the waste products ceases

20

until the number of revolutions has sunk

slightly under the normal, when the collar of
the governor will again rise, taking with it
the &ngle—lever e e, “Which then. pubhes the

eam d to the right, and in consequence places

1t again in connectmn with the spindle of the

a,lve E.
The exploding arran ﬂ'ement shown in Flﬂ
5 consists ,principally, of a porcelain or metal

- pipe 2 in open connection with the chambers

30

35

. 40

- the outside after the explosion has taken
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K and X’. This pipe should be insulated as
well as possible by means of asbestus, as

shown in Fig. 5 at .  The pipe z is heated
by means of an oil-gas Bunsen burner B.
The exploding of the compressed mixture |

takes place immediately before the piston
has reached its dead-point.
caused by the raising of the valve f either
through the working of the spring ¥’ or from
the inside pressure, whereby the valves [ and

g open inside and shut against the outside.

They are caused to shut more tightly against

place by the pressure of the gases. The ex-
ploding of the mixture is absolutely certain,
because any alr or waste products which may
have been present in the pipe z have been

pressed into the chamber K, so that only the

good explosive mixture coming from K and
Ks will be exploded. Immedla,tely after the
explosion has taken place the valves are
moved so that the valve
the beginning of the suction period to the
end of the compression period by the press-
ure of an eccentric on the spring F’. During
this time the valve ¢ is open, and thus the

chambers K’ and K and the igniting-tube 2

~are placed 1n open connection with the air

60

outside.
- In the case where a pump 1s used instead
of the regulating-valve p’ the suction-valve

of the pump 18 precisely regulated and gov-
erned, as shown in Fig. 4. The rod s of the

valve H 18 connected by a cross-piece Q with

the rod of the suction-valve ¢’ in such a man-

ner that when the valve E is open the suc-
tion-valve d’ is shut and pressed by the spring
F? which is pressed tomther by the cross-

The explosionis

f is held shut from

412,298

the petroleum vaporized, may. not run at too | piece Q tothe extent of the difference between

the hubs of the two valves E and d’.. In this
case the plunger of the pump will drive the
petroleum coming from the supply- pipe !

.
generated, as described above, the valve L
remains shut, and in consequenece the valve

d’ will remain open and theoil will be pressed

back into the supply-pipe ..
It must be remarked here that the delivery-
valve of the pump must be balanced with a

spring to a little more than the weight of

‘throughvalve d’ into the vaporizing-chamber
In the case of the regulation of the power

75

80

liguid column standing over the level of the

pump o.

In Fig. 1 the explosmn—chamb& v 1s shown

The sides of the
chamber K?* and the wvalve-seat K are not

with a 00011HW-3aelcet W.

cooled. The vaporizing-pipe ris fixed to the

inlet-valve K in such a manner that it may -~

be heated by the same flame B, which heats
The c*ylmder C of the
| motor has also a cooling-jacket W', which is

the igniting-tube z.

however, separated from that of the explosion-
chamber.

, 90

The cooling-water enters the eyl-

inder-jacket through the pipe d?, and. flows

i out after having mrculated round the cylin-

der at outlet—plpe be.

jacket W’ into the cooling-jacket W of the

to flow off through pipe C? as waste.

The advantage gained from having.sep-
arate cooling-jackets for the ¢ylinder and ex-

plosion-chamber is that it is possible to con-
duct off the heat which collects in the ex-

plosion-chamber either through the metal

mass or by means of cold water.
By the combination in an explosion-chams-
ber of a cooled part V and non-cooled part

95
At b is a three-way cock P. This cock can

be so regulated that the cooling-water flows
| either direct from the cylinder-jacket W’ as
waste or it may be made to flow out of the
T00
explosion-chamber through pipe C% and then -

108
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K®* the explosion-chamber is divided into a -

hot and cold zone.

The igniting-tube z can
be heated by the flame B before the motor is

started. At first the motor should be started

with the explosion-chamber v uncooled, and
| then thischambercan be afterward ﬂ*radua,lly i

11§

cooled, according as theincreasing heat origi-
n&tmn' from the successive e:xploswns may

demand
The principal pointinourimprovements is

120
that the smallest motors may be worked at

the usual speed without the danger of any

explosion by compression taking place on ac-

countof the cooling of the explosion-chamber,

while the exploding of the mixed petroleum

vapor and air is caused by the igniting-tube
z and. K®* in such an energetic manner that

a complete oxidation of the mixtureis effected,

and thus the clogging of the inside of the ap-.

paratus with waste products of the explosion

is totally avoided. In addition to this the
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heaviest sorts of petrolenm (thosekinds boil-

ing at a very high temperature) are easily

vapomzed in “the - vaporizing-chamber 7, and
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may with equal convenience be used fordriv-
ing this motor. I
Having thus fully described ourinvention,

“what we claim as our invention, and desire to

secure by Letters Patent in the United States,
1S—

1. An exploding -chamber v, with the cool-
ing-jacket W separated from the cooling-
jacket W’ of the cylinder C, in combination
with the non-cooled tube K2, provided with
the valve E, and with the mixing-chamber M,
provided with the air-inlet I, and the vapor-
izing-chamber 7, bearing the tube n for the
petroleum, for the purpose described.

2. An exploding-chamber v, in connection
with a tube K*, provided with the valve E
and with the chamber X, having the valves

fand ", and theigniting-tube z, the latter be-

ing in connection with the outlet-valve g, In
combination with the mixing-chamber M, hav-

ing an air-suction inlet L. and a vaporizing-

chamber 7, the latter being heated by aflame

and being in connection with a tube guiding |

the fluid into the vaporizing-chamber 7, for
the purpose described. |

3. The combination of an explosion-cham-
ber v, having a water-cooled jacket, with cham-
ber K », having valve K, governed by a gov-
ernor P’ by means of bent lever e e, cam d,
roller 7/, connecting-piece ', valve-rod s,and
spring s°, valve E, connecting chamber K?*

4

withmixing-chamber M and vaporizing-cham-
r.whichreceives its petroleum-supply through
regulating-valve p° from supply-pipe [/, K*

further connccted by means of valve f and
chamber K with igniting-tube 2z, in the man-
ner and for the purpose substantially as de-

scribed.

4. The combination of a non-cooled cham-
ber K, adjoining the water-cooled explosion-
chamber v, having a valve E opening into the
mixing-chamber M and vaporizing-chamber
r, and igniting-tube 2, with a petroleum-pump
p, having a suction-valve d’, connected by a

| spring F?and cross-piece i with the valve-rod

s and spring %, and a delivery-valve s, bal-
anced by a spring % in the manner and for
the purpose substantially as described.

5. The combination of thenon-cooled cham-

 ber K*, having avalve f, connecting it with the

igniting-tube z, a valve [7, valve-rod P, spring
B/, cross-piece T, with the chamber K’, having
outlet-valve g, valve-rod ¢7, and spring ¢° and
with a water-cooled explosion-chamber. ¢, In
the manner and for the purpose described.
In witness whereof we have hereuntoset our
hands in presence of two witnesses.
| ADOLPH ALTMANN,
FRITZ KUPPERMANN.
Witnesses: -
B. Ro1,
THEODOR HEESE.
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