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To all whom it may concern:
Beit known that I, JOEN GEORGE PINKERT,

. a German citizen, and a resident of Hamburg,
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Motor for Propelling Vessels,(which has been
patented in Germany, No. 94 913, dated Sep-

tember 5, 1895, in England, \To 6 372, dated

March a() 18% and in FIELI]CE‘ No 268 157,

dated June 24, 1897 ,) of which the follawmﬂ* ‘inder of cast-steel or other suitable material

18 a full, clear, and exact specification.
- T'his 1nven‘mon relates to a new orimproved
motor, operating by the explosion of combus-
tible mateua] for the propulsion of all kinds
of vessels, in which motor the gaseous prod-
ucts of combusnon are made to act directly
upon the water to effect the forward move-
ment of the vessel by reaction without the
employment of any other propelling means.
The Invention is illustrated in the accom-
panying two sheets of drawings, in which—.
Figurelisalongitudinal Section of the com-
plete motor; Fig. 2, a section taken at right
1; F1g. 3, a back view of a ves-
sel with motms apphed thereto Fig. 4, a par-
tial side view of same; Fig. 5, a section of the
apparatus for loadmﬂ* the motor with explo-

stve material; Figs. 6 7, and 8, respeet.welv,_,

&l Cross- seetlon a mde elevatlon and a front
viewof same. Fig.9%isan enlawed sectional
elevation of the vaporizer, and I‘Iﬂ*b 10, 11,
and 12 are details of a cartridge- ﬁrmg meeh—

anism which may be employed in my inven-

tion.

This motor acts upon the principle of caus-
ing the force of the explosion to act direct
upon the water in order to obviate the use of
the ordinary propelling means—such as
screws, paddle-wheels, &e.—and to avoid the
loss of power caused by their use. Anysuit-
able explosive may be used in the motor—
such as coal-gas, hydrogen gas, gasolene va-
por, or gas produced from petroleum, ben-
Zin, .:wetylene &e.—made explosive by mix-

ing 113 with air or the like—as also gunpowder,

carbonite, melinite, guancotton, &c —and t.he
method and mannerof producing, measuring,
mixing, introducing, and 10*1:11‘(1110 the quan-
tity of gas necessary for edch exploslon can
be Vaned according to the nature of the ma-
terial employed; but the peculiar propelling-
motor—that is 130 say, the explosion-cham-
ber—and the pivoted discharge-pipe which

‘power required.

‘heat by the lamp n.

| projects through the ship in the water remain

the same, whatever explosive material may

‘be employed.
Germany, have invented a new or Improved |

The motor consists of three principal parts—

‘namely, the explosion-chamber A, the dis-

charge-pipe B3, and the regulating or govern-
ing motor C.
The explosion-chamber A consists of a eyl—

made of a diameter suitable for the
The said chamber termi-
nates at ¢ in a smaller cylinder b, which may
be arranged vertically or horizontally and

and is

must be bored out to enable the piston ¢ of

the regulating-motor C to move gas-tight
within it. The eylinder A is provided at Tits
contracted part ¢ with the inlet-passage ¢,
through which the explosive mixture pro-

'dueed in the vaporizer M and the necessary
air for the explosion passinto the explosion-

chamber. The vaporizer M consists, first,
of the peculiar vaporizing-body £, provided

-with heating-ribs; secondly, of a movable

cone 2, which forms a back-pressure valve
and also serves to spread out the liquid hy-
drocarbon flowing thereto; thirdly, of a pipe
k, leading the hqmd t0 be vaporized to the
vaporize r-——-—-for instance, from a tank i—and,
fourthly, of the air-openings /, almnﬂ*ed
around the upper part of the vaporizer.
The entire vaporizer is surrounded by the
mantle m, beneath which is placed the heat-
ing-lamp n. At the side of the vaporizer is
arranged the air-pipe o, so placed that the
hydrocarbon vapor produced in the vapor-
1zer and mixed with a small quantity of air
carries along with it the air entering at o,

and both enter the explosion -chamber to-

gether. DBelow the vaporizer is placed the
exploding - tube p, which is heated to a red
The small cylinder b ex-
tends into the explosion-chamber A, as shown
at g, so as to make the said chamber of an-
nular shape at its upper part. The. retain-

ing-valve r of the mixture-inlet ¢ may be ar-

ranged to act automatically or to be worked
by an eccentric © and rod »’ from the shaft
N of the regulating-motor, and the valve 4
for admitting hydrocarbon liguid to the vap-

orizer may also be operated either from the
shatt N or automatically—that is, merely in

response to the varying condition of suction
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and. eompression. The e¢ylinder b 1s sur-
rounded with a jacket D, throngh which cool-
Ing-water K is circulated,

pipe (.
The explosion- oy]mder A is connected at

its lower end with the discharge-pipe B, a

gas-tight joint being formed between the two
by means of a fillet d on the explosion-cylin-
der A taking into a groove on the discharge-
pipe B and retained therein by the annular
flange e.. The joint thus formed is not only

- gas-tight, but enables the discharge-pipe B to
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be turned around on the explosion-cylinder A.
The annular flange e is provided with a
toothed rim f, the teeth of which gear with

those of a toothed wheel H, by rotcmtmu’ which

the dischar ge-pipe B can be turned into any
required position. The discharge-pipe B is
bent at J, so that the discharge of the gases
resulting from the explosion in the explosion-
chamber A is forced to take a horizontal di-
rection through the discharge - opening K.

The discharge-pipe B is carried through the

ship’s bottom with a water-tight joint, so that
the part K can be rotated outside the vessel,
and it should be made so long that the dis-
charge of the gases of explosion always takes
place at a proper depth below the surface of
the water, dependent upon the size and draft
of the vessel. Asthedischarge-pipe B always
passes in a vertical direction through the
ship’s bottom and the water-tight jointing
must stand exactly horizontal to enable the
discharge-pipe to be easily turned around, the

sald discharge-pipe is preferably surrounded

with a casing or mantle L, fitted outside the
ship. The size and form of this casing must
be arranged to sult the form of the ship, and
it serves also as a sheath or fender to protect
the discharge-pipe B from injury.

Ther egulatmﬂ"-motm O is constructed like
an ordinary gas-engine. It takes no direct
part in the propulsion of the ship and only
receives so much of the pressure of the ex-
plosion as is necessary to keep it in regular
It serves only to effect the distribu-
tion of the gas and air mixtares, the meas-
urement of the substance to be vaporized,
and the opening and closing of the valves
necessary tor those purposes. The regulat-

ing-motor may be arranged vertically or hori- |

zontally, according to the character of the
space in which the apparatus is placed.

The igniting devices may consist of inecan-
descent tubes, open flames, or electric spark-
ing apparatus, and the explosion can also be

eftected partly by the compression of the ex-

plosive mixture in the vaporizer.

Hor war vessels and all ships which carry
gunpowder or other similar explosives the
propelling-motor may be provided with firing
apparatus of the kind shown in Figs. 5 to 8,
which in all cases renders it possible for a

vessel o proceed after the ordinary explosive
material, such as vaporized petroleum, &e.,

such water enter-
ing thlough the pipe I and leaving by the |

—

“eccentrie z

consists of a case 1, a cartridge-drum 2, a
breech-plate 3, a striking-bolt case 4, a strik-
ing-bolt 5, and a striking-bolt spring 6. "The
case 1 is fixed to the wall of the explosion-

cylinder A and the latter is provided with
an opening 7, the center of which corresponds

exactly with the axis of the cartridge to be
fired and the size of which must be exactly

1 equal to that of the cartridges to be employed.

The cartridge-drum 2 is provided with four
or other:suitable number of cartridge-cham-

‘bers 8, which are open at the periphery of the

drum and are furnished with rounded edges
in order to facilitate the entrance into and

~exit from the cartridge-chambers of the car-
tridges 10, which are fastened on a cartridge-

belt 9 at distances apart corresponding to the
distance apart of the cartridge-chambers of
the drum. The axis 11 of the cartridge-drumn
2 tarns at one end in a bearing in the wall of
the explosion-chamber A and at the-otherend
in a bearing in the breech-plate 3. The said
axls 18 pwwded at its outer end with a
ratchet-wheel 12, which is rotated by the pawl
13 and is prevented from turning backward
by the retaining-pawl 14. The actuating-pawl
13is hinged at 15 to asliding rod 16, and both
it and the retaining-pawl 14 are pressed
against the ratchet-wheel 12 by springs 17.
In the striking-bolt case 4 is pivoted a disk
18,-which is rotated by a connecting-rod 19,
connected to a crank-pin 20, fixed eccentric-
ally in the disk. To this disk 1s fixed a tap-

pet 21, which acts upon the shoulder 22 of

the striking-bolt 5 and presses the latter so
far back at each half-revolution of the disk
18 that the spring 6 is pat into sufficient ten-
sion to force the striking-bolt 5 forward im-
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mediately the shoulder 22 is released by the

tappet 21, so that the point of the bolt enters

the corresponding hole 23 of the breech-plate
3 and fires the cap of the cartridge 10. Rods

16 and 19 are worked from the shaft N by

means of a shaft v, carrying a disk w, with a
crank-pin w' engaging the rod 19, and an-

~other disk x, carrying erank-pins with rollers
x', adapted to engage the head 16’ at the end

of the rod 16, pressed by a spring y. With

‘one of the crank-pins of the disk « is con-

nected the eccentrie-rod z, worked from the
' on the shaft N

The propelling-motor acts as follows: As-
suming that the motor is driven by vaporized

liguid—such as petroleum, for example—and

that the last explosion has driven up the pis-
ton ¢ of the regulating-motor C, whereby lig-

‘uid petroleum is pressed through the inlet-

pipe k and simultaneously air through /. The
petroleum flows over the cone-valve+, thereby
forming itself into a thin sheet or hlm and
the air issuing from [ strikes this film of pe-
troleum, pulverizes it, and throws the petro-
leum mist thus formed against the hot walls
of the body h, whereby the vaporization of
the petroleum is effected. In the meantime
the inlet-valve » has been opened by the ro-

“has been exhausted. This firing apparatus | tation of theshaft N and astrong stream of air
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comes through the air-inlet o and carries the | hind the other, and as by this sort of arrange-

vaporized petroleum mixture with it through

the inlet g into the explosion-chamber A,

whereby the airis mixed with the petroleum-

vapor and forms an explosive mixture, which
presses the burned gases of the last explosion |

downward. The annular form of the upper
part of the explosion-chamber favors the

formation of a powerful vortex, and thereby

an intimate mixture of the air and vapor.

~ The return stroke of the piston ¢ produces &

- small excess of pressure in the explosion-
chamber, which suffices to force explosive
‘mixture into the red-hot igniting-tube p,
causing the explosion of the mixture to take
place at the moment when the piston ¢ has

reached its lowest position. The explosion

acts as a motive power for the most part
- downward,-as the small cross-section of the
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cylinder b only allows of a correspondingly |
small exercise of power in an upward direc-

tion, and the inlet-valve r closes. at the mo-

ment of explosion, whereupon the whole op-

eration is repeated. The downwardly-acting
force of the explosion exerts a powertul pres-
sure or push through the discharge-pipe b
and opening K on the water, whereby the
forward movement of the ship is effected.

As this action is repeated eighty to three hun-

dred times per minute, according to the gize
of the motor, a similar number of pushes
takes ef
pushes acts like the stroke of an oar. All
other propelling means—such as screws, pad-
dle-wheels, &c.—are thus dispensed with,

the forward motion of the vessel being ef-

fected solely by the direct pressare of the ex-

plosions on the outer water. There should

generally be at least two motors in a vessel;
but it is immaterial whether they are placed
at the bow or at the stern. DBy the arrange-
ments above described the steering-rudder
may be dispensed with, because the steering

of the vessel can be effected by using only |

one of the motors when a slight change of

direction is wanted, and when the vessel 1s
required to turn quickly, or within a short

distance, one motor can be worked forward
and the other sidewise or backward. The
effect of the motor on the vessel is always

‘dependent upon the direction toward which
the discharge-opening K is set, and as this

can be set in any direction by turning the
wheel H, or by means of other suitable ap-
paratus, the motor may be- made to act in
any required direction, even backward if the
discharge-opening K be turned around one
hundred and eighty degrees, so as to stand
in the position directly opposite to that of

the normal motion of the vessel. As prob-

ably it is not advisable to employ motors of

~ this kind of greater power than one-hundred-
~ horse power each, all vessels which require

more than one-hundred-horse power may be

ficted with a number of motors, which may

‘ect on the outer water, each of which

ment the steering capacity of the vessal may
be materially increased it would indeed be
possible by such means to turn a vessel on
her own center or to press her sidewise ouf, of
her normal direction, which eapability would

70

be of great importance for avoiding collisions.
As the regulating-motor C is in most cases

larger than necessary for the mere purpose
of reguiation, its superflaous power may be

“utilized for other purposes—such as for the

production of electric iight, for example.

For war vessels the propelling-mofor nmy

be provided with the cartridge-firing appa-
ratus shown in Figs. 5 to 8, as well as with its
ordinary apparatus, and the said firing appa-
ratus may be employed when the ordinary
driving material is wanting and cannot be

obtained. Explosives—such as gunpoewder,

carbonite, guncotton, &e.—are, however, al-
ways available on board war-ships, and in
this case can be substituted for theordinary

driving material—such as petroleum, forex-

ample. When this firing apparatus is to be
put in aetion, the arrangements for feeding
with gas, petroleum, &c., ave put out of ac-
tion; but the air-valve r is left in action.
Then the bars 16 for the pushing-forward
mechanism and 19 for thestriking-bolt mech-
anism are connected with the fly-wheel shatt
N, and the cartridge-band 9 is so placed on
the cartridge-drum 2 that the first cartridge
lies in the left-hand open cartridge-chamber
8. The fly-wheel shaft N is now rotated once,
whereby the first cartridge is drawn into the
case and exploded, after which the motor
ooes on working automatically, and it is only
necessary to look after the renewal of the
cartridge-band when that on the cartridge-
dram is exhausted. This cartridge-firing ap-
paratus operates in the following manner:
The sliding bar 16 moves forward the ratchet-
wheel 12 by one tooth at each revolution of
the fly-wheel shaft N by means of the pawl
13, so that after each revolution of the shaft
a cartridge is brought between the striking-
bolt 5 and the opening 7, whereby the car-
tridge-band 9 is caused to pass between the
upper cover of the case 1 and the cartridge-
drum 2. At the same time the disk 13 is
caused to make a revolution by means of the
connecting-rod 19, whereby the tappet 21 1s
caused to cock the striking-bolt 5. At the
right moment the tappet 21 releases the strik-
ing-bolt 5, and thelatter is then propelled for-
ward by the spring 6 and effects the firing of
the cartridge 10. The air drawn in at each
operation throogh the inlet-passes serves to
increase the effect of the explosion, because
the gases produced by the explosion and en-
tering through the opening 7 meet with alr
already compressed, so that those gases are
not weakened in theiraction by having to fill
the chamber A before exerting their effect
upon the water.

be ai‘-‘rrﬂa_!‘}ged at the sides of the vessel, one be- { Having now particularly described and as-
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ing a cylinder open at one end to allow the
-explosion gases to actonthe medium through
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1

certained the nature of this invention and.in
what manner the same is to be performed, I
declare that what I claim is— -

1. A propelling device for vessels, compris-
ing a working cylinder open at one end to al-
low the explosion gases to act on the medium
through which the vessel is traveling, a piston
movable within the eylinder, and mechanism
controlled by said piston, for admitting pro-
pelling charges into the eylinder. |
~ 2. A propelling device for vessels, compris-

which the vessel travels, a piston at the other

end of the cylinder, a rotatable cartridge-

drum arranged adjacent to a cylinder-port
located between the piston and the open end
of the eylinder, the drum being adapted to

recelve a cartridge-belt, and mechanism op-

erated by the sald piston,for moving the drum
and exploding the cartridges.

In testimony that I elaim the foregoing as
my invention I have signed my name in pres-
ence of two subseribing witnesses. _-

IR JOHN GEORGE PINKERT.

Witnesses: - - |
Ewvmirn, pE Roi,

CURT ZUMEKAL.
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