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To @ll whom it may concerii:

Be itknown that I, ERNEST THOMAS HE TAD-

ECH, electrical engineer, a subject of the
Queen of Great Britain and Ireland, and a
resident of Eastwell Park, Ashford, in the

county of Kent, England, ha,ve invented cer-

tain new and uset ul Improvements in Hydro-
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| 1nstance——and of smaller dla,meter than the

30

35

carbon-Motors, (for which I have applied for

patents in Great Britain, No. 22,718, dated

October 28, 1898, and 1{1 Gelma,ny,_dated
March 6, 1899 ) which invention is fully cset '

forth in the followmﬂ' specification.

My invention relates to 1mpr0vement8 in

hydrocarbon- motors, and more partmularly

in connection with. the oil- mpomzmo appa- ]

ratus.
The oil - vapouzmﬂ‘ appa,l atus aecordmﬂ* to

" this invention projects into the eompressmn-_

space of the cylinder, and it consists of the
following parts: A tube, which I will call the

““outer” tube, made of a good heat-conduct-

ing metal—-such as copper or gun-metal, for
bore of the engine-cylinder, is provided at its
inner end Wlth three or more lugs or projec-
tions which fit the bore of the cyhndel en-
abling it to be held fir mly in position. A por-
tion ot the said tube projects beyond the end

of the cylmdel andis prowded abits outerend

with a series of radiating rings or gills to fa-

cilitate the heating of the tube extemally

when starting the engine by means of a blow-
lamp or other hea,tmo* device.

said tube an external flange admits of the

tube being bolted to a valve-box formed in

“one with the cylinder-cover and fitting with

- a coned and ground-in joint. ler
- cover, with thevalve-box, 1s bolted to the e¢yl-
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The cylinder-

inder end, fitting with a coned or plain joint.
The valve-box carries an air-valve on a de-
tachable fitting or case for admission of the

air to an annular space formed between the
outer tube and the cylinder-walls, also a re-

lief-valve for lowering compression suddenly, |
The 1gni-

if required, and an ignition-plug.
tion may be effected by an electric current or

by other means cominon among mtel nal-com-
bustion motors.

Oil is conducted into an annular space be-
tween the outer tube and an inner tube con- |

At a point,
say, about a third from the outer end of the |

stltutmn* thé exhaust- passaﬂ‘e at or about the

center of the radiating part already described.

To the outer end of the inner tube is connect-
ed, bya flange and conical joint, the exhaust g

outlet pipe or passage. The inner tube is fit-

tedin the same way as the cylinder and jacket,

the ends of the inner tube being ground into
the ends of the outer tube, and its inner end

is provided with a seating for the exhaust-

‘valve, which may be elthel a ball or semieir- -
‘The external surface of the in-

cular faced
ner tube may be screw-threaded or provided

with grooves throughitsentire length within

the outer tube, so as to provide a n‘reatel heat-

ing-surface on which to spray bhe oil, the in-

ner tube projecting beyond the end of the

nection with the exhaust-pipe, as aforesaid,

and carries a cone to hold a tension-spring f01 ._

keeping the valve normailly closed and to act
as a guide to the valve-spindle which passes

60

outer tube at its outer end to allow of a con-

throufrh it, the spring pressing againsta col-

- The exhaust gases or products of combus-

lar or Washer on the end of the smd spindle.

/5

tion are led from the inner tube by way of the

connection before mentioned along a tapered
exhaust-plpe, the orifice at each end being

proportionate in area to the area of the cyl- |

inder and to the amount of compressmn used.
The smaller end of the taper pipe is fitted

to the inner tube connection, and the larger

‘end is provided with & hollow 1eeeptacle,

preferably of a spherical form, provided with

| nozzles of a conicalform, with thelr small ends

serewed or otherwise ﬁtted to the said recep-
tacle and their large ends or mouths open to

the atmosphere for a,llowmﬂ the exhauqt-n'&ses
gradually and quietly to e’tpand |

- Into the annular %pace between the two
tubes constituting the exhaust and Vaporlzer
oil is sprayed in a fine jet either by a pump

any other means necessary to give a thin jet,
which oil may be mixed with a little air or

.
direct or by the suction of the piston or by

_ _ 95
not, as desired. Connection between the an-

nular oil-space and the cylinder may be made

by means of a tube connecting it with the
space under the air-valve, in which case the
sald tube would be provided with a non-re-
turn valve to prevent pressure being set up
In the vaporizing-space or by perforations or
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—are drawn 111130 intimate contact.
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orifices made near the inner end of the outer
tube, in this case a non-return valve being
prowded in the o0il pipe or inlet. |

1 will further describe my invention w1bh
reference to the accompanying drawings,

premising I do not restrict myself to the pre-

cise details of construction

_ described and
illustrated. |

Figure 1 of the drawings represents in lon-

gitudinal vertical section, and Fig. 2 in plan,

a hydrocarbon-motor constructed according !
Fig. 8is a longitudinal sec-
- tton of a portion of the motor,
slight modification in the com mumcatmﬂ‘ pas-

to my invention.
showing a

sage between the vaporizer and the cyhndel
The.inner'eylinder A, in which the piston
B slides, is surrounded by an outer cylinder
C, with a space D between to contain water,
constnutmﬂ' a water-jacket, which water may
be catised to flow through the said space to
keep the cylinder A cool. The outer eylin-
der or jacket Cis made separate from the cyl-
inder A and connected thereto, so as to be

readily separated when required without dis-
The

turbing the other parts of the motor.
cylinder A has formed on the outer cireum-
ference at or near the ends inclined surfaces
¢, and the outer cylinder or jacket C has in-
te’rnal flanges ¢, havingcorrespondinginclined
saurfaces «¢', into which the inclined surfaces
« on the cylinder A are ground, so as to form
between the surfaces ¢ and ¢’ fluid - tight
joints.

On the inner end of the eylmdel A is pro-

vided an external flange a? corresponding to

a flange c?, formed on the cylmder C, the said
ﬂanﬂ'es bemcr connerted together by bolts b
and nuts b', by whiech the Surfaces a and o
The ad-

mission end of the cylinder A is tapered in-

terna,lly at d, into which tapered or conical |

end d is n'wund so as to form a fluid-tight
joint, an external tapered or conical surface
d’', formed on the oil-vaporizing apparatus,
which constitutes the cylinder - cover and
valve-box, carrying the air-admission valve,
the 011—1nlet and the exhaust-valve. This vap-
orizer is provided with an external flange /3,
having therein holes through which pass the
bolts b, the said vaporizer being securely con-
nected to the cylinder by nuts d? serewed
onto the said bolts. The vaporizer extends
into the cylinder A and is made to fit fluid-
tightly the bore of the said cylinder.
distance to which the vaporizer enters the

said cylinder may be adjusted as required by

6o

interposing beiween the flange d?and the end |

of the cylinder A a washer or washers, and

so vary as required the capacity of the com-

pression-spaceinthecvlinder. The vaporizer
comprises three concentric tubes or cylinders
E, I¥, and G, the outer cylinder E containing
an air-&dmission valve ¢ and relief valve or
cock ¢'. The cylinder F is connected to the

- cylinder E by bolts €%, passing through flanges

The
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ders E and I, the said flanges being provided
with conical contact-surfaces at 7 to form a
fluid-tight joint.
diameter than the interior diameter of the
cylinder K, so as to provide an annular space

the interior of the cylinder A are three or
more projections 4, which bear against the
interior of the cylmdel F to mamtaln 18 con-
eentmmty

The inner tube or cyhnder G constitutes the
exhaust-passage and is connected to the cyl-
inder I by bolts ¢, passing through flanges
g’ and g?, formed, respectively, on the cylin-
ders F and G, ﬂmd tight joints being made
between the sald cylmdels by mchned con-

tact-surfaces g° and g%, similar to the joints
‘between the cylinders A and C, hereinbefore
| described, the cylinder G bemg of less diam-

eter than the interior of the cylinder F, so as
to provide an annular space g° between them
as shown.

The inner end of the tube or cylinder Gcou-
stitutes or is provided with a seat for the ex-
haust-valve H, which is preferably of spher-
ical shape. T he rod % of this valve extends
through the tube or eylinder G and is sup-
ported in bearings 4. On the outer end of
the valve-rod is a shoulder or collar 7%, be-
tween which collar and the outer end of the
tube or c¢ylinder G is a spring H', which nor-
mally maintains the valve I on its seat.

The cylinder F is provided on its exterior, -

at the part which projects beyond the cylin-

The cylinder Fis of less

70

1? between them, and on its end adjacent to..
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der E, with heating gills or flanges ¥, which

may be heated by a lamp or other external
heating means when starting the motor. An
inlet I for oil is also provided at this part of
the eylinder K for admitting oil to the space
g°, wherein the oil is vaporized. Near the
inner end of the eylinder I are perforations
13, thr ough which the oil-vapor passes from

‘the space ¢° into the space % and mixes with

air admitted to the said space f* by the air-
valve e. IFrom the space f° the mixture of

105
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“air and vapor passes into the compression-

space of cylmder A and may, if desired, be
ignited by any suitable igniting device at e,
Glbhel by electricity or othem ise, to cause the

explosion of the mixture, or the mixture may
‘be fired by simple compression.
nal surface of the cylinder I is secrew-thread-

ed or provided with helical or with annular
ribs or projections, as shown in Fig. 1, to in-

crease the heating-surface and facﬂltate the

vaporization of the oil.

In place of making the part E detached
and bolting it up to the cylinder A, as shown
in the dmwmﬂrs I may cast the said part K

in one with the said cylinder A, =0 as to form
‘an extension thereof.

This extension would
be fitted with the air and release valves in

‘the same manner as the detached part is fit-

ted, as shown in the drawings.
The exhaust-valve I is opened to permit of

¢* and f, for med leqpectnﬂ'e]y, o1 the cylin- | the exhaust ]_’)10(111(31% of combustlou pas*smfr-

The exter-

115

120

125

130




IO

20

25

646,282 . o s

from the cylinder A by alever K, centered at | oil admitted to the space ¢% which oil may

k to a bracket L, projecting from the exhaust
tube or cylmdel G. One end of the lever K
bears on the outer end of the valve-rod 5,
while the opposite end is connected by a rod

k' to abar k?, fitted to slide longitudinally in

a bearing %5 on the outer cylinder or jacket
B of the motor. The bar k*carries at its free
end -a roller or antifriction-wheel %! in con-
tact with a disk M, which receivesrotary mo-

tion from the crank-shaft (not shown in the

dlawings) operated by the motor. The disk
M is mounted loosely on a shaft N, carried in
bearings n on the jacket C, on whlch shaft is
fixed a two-armed bracket or lever O, one
arm o of which bracket or lever is arran oed

parallel to the said shaft N and is hmﬂ'ed to

the disk M near its periphery, while the other
arm o' is at right angles to the shaft and is
connected by hinged or toggle levers Ptothe
diametrically-opposite side of the disk M and
near1its periphery. The length of the toggle-

levers P is such that when in their normal

position (shown in Fig. 1) their combined
length is longer than the arm o of the bracket
O, and will consequently cause the disk M to

~assume an ineclined position on the shaft N,
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as shown, so that when the shaft N is rotated
1 and the cycle of operations hereinbefore de-

scribed is repeated. The heat generated

the disk M acting on the wheel or roller et

will 1mpart t0 the bar k*a longitudinal move-

ment in the bearing %% and, bhroucrh the con-
necting-rod %’ and the lever K’, open the ex-
haust-valve H against the eountemetmg
pressure of the spring H'.
stood that the said valve will be opened to a
greater or less extent, according to the degree
of inclination of the disk M. The shaft N

carries a bevel-wheel Q in gear with a corre-

sponding wheel ', fast on a shaft or spindle
R, carrying a p1teh or chain wheel S, around
Whieh passes a chain from a chain-wheel on

the crank-shaft of the motor, which latter

chain-wheel is one-half the diameter of the
wheel S, so that the shaft or spindle R, and
consequently the disk M, will make one com-
plete rotation to each two rotations of the
crank-shaft, whereby the exhaust-valve H
will be opened onlyat each alternate rotation
of the said cerank-shaft. |

Connected to the exhaust tube or eyhnder
G+ is a silencing device for preventing or sub-
duing noise, the said device consisting of a
3pherleal expansmn-chambm T, con neeted to
the exhaust passage or ftube G by a tapered
or conical tube T, the larger end of the said
conical tube beinﬂ connected to the spherical
chamber T. Radlatmﬂ' from the spherical
chamber T are tr umpet shaped nozzles T%,
through which the exhaust produets of com-
bustion escape from theinterior of the spher-
ical chamber with but little, if any, noise.

The operation of the motor is as follows:

T'o start the motor, the cylinder F is heated
externally by a lamp or other heating device -

placed in close proximity to the n‘llls or heat-
ing-flanges I until sufficient heat is imparted

It will be under-

from the eyhnder

be forced into the said space by a pump or be
drawn In by suction by causing the piston B
to make 1ts outward stroke The oil-vapor
passes from the space g° through the perfo-
rations f° into the annular space 73 into

which space a supply of air is admitted by

the valve e, which air mixes with the oil-va-

por, the said mixture when the piston makes
its outward stroke being drawn into the cyl-

inder, and on the return stroke of the piston
the said mixture is compressed in the com-
pression-space of the cylinder and in the an-
nular space f°. While under compression
the mixture may be ignited at the point 79,
causing the said mixture to explode and force
the piston outward and rotate the crank-

shaft with such impetus that it will effect the

return or inward stroke of the piston and
force the products of combustion from the
cylinder through the exhaust pipe or passage
(z, the exhaust valve having been opened by
the disk M. The piston then moves outward
agaln, 8o as to draw another charge of mixed
air a,nd vapor into the cylinder, and then
makes anotherinward stroke to compress the
fresh charge, which upon being exploded im-
parts renewed impetfus to the crank-shaft,

after the first explosion, in combination with.
the effects of compression,is usually sufficient
to vaporize the oil and explode the mixture
without the assistance of externally-applied

heat, and the motor will continue to work

until the supply of oil to the vaporizer is cub
off. Should the speed of the motor increase

above the normal speed, the toggle-levers P

of the governing device will by the excessive

centmfugal foree imparted thereto fly out-
ward and draw the disk M into a position
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more nearly at right angles to the spindle N,

and consequently reduce the extent of mo-

tion of the valve H, and thereby retard or pre-

vent the escape from the cylinder of the pro-

ducts of combustion, and so reduce the speed
of the motor, Wheleupon the toggle-levers

P will resume their normal position and in-
cline the disk M to the necessary angle to
open the valve H to the extent requlred to
admit of free egress of the exhaust produects

the governor will maintain the motor at an
&ppmﬁ{lma,telv uniform speed.
admitting the oil-vapor 111130 the annular
space f° from the space g° through perfora-

IIO
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1t will thus be seen that - '
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Instead of

tions in the cylinder F into the annular air-

space f/° and thence to the cylinder A, as

hereinbefore described, the said vapors may

pass from the said space g° into a tubular pas-
sage f°, Fig. 3, in the wall of the cylinder F
and past a non-return valve ¢ into the annu-
lar space 13, and thence, together with air ad-
mitted at e between the 1un's or projections 14,
into the compression-space of the cylinder Al

125

The mixed air and vapor is compressed by

to the saidl cyhnder to vaporize a supplv of | the inward stroke of the piston and exploded,




IO

15

20

as hereinbefore described. The non-return
valve f° prevents plessure from being set up
in the vaporizing-space g°.

Having now particularly deseribed and as-
cer tamed the nature of my said invention and
in what manner the same is to be performed,
I declare that what I claim is—

1. In ahydrocarbon-motor an oil- -vaporizer
comprising three tubes or cylinders arranged
one. Withill another so as to form annular
spaces between the cylinders the inner tube
constituting a passage for the exhaust prod-
uctsof combustlon the annular space between

the innermost tube or cylinder and the next

tube or cylinder surrounding it constituting

the oil-vaporizing chamber, and the a,nnular

space between the outermost tube or eylinder
and the nextinnertube or cylinder constitut-
ing an air and vapor mixing chamber; means
for admitting o1l to the vaporizing - ¢cham-
ber; and for admitting air into the mixing-
chamber; pe1f01at1ons Or passages throuo*h
which the vaporized oil can pass from the
vaporizing-chamber into the. mmmb-chamber

and passages from the said mixing-chamber

to the motor-cylinder, substantlally as here-
inbefore described.

P
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2. In a hydrocarbon-motor, the combina-

tion of the motor-cylinder with an oil-vapo-

rizer, consisting of three tubes, one within
the other and ploJectmg into the motor-cyl-
inder and. forming annular spaces between
the tubes, the inner tube for the exhaust, the
annular space between the innermost tube
and the next constituting the oil-vaporizing
chamber, and the annular space between the
outermost tube and the next inner tube con-
stituting a mixing-chamber, the several tubes
being fitted to each other and to the motor-

'cyhndel with inclined contacting surfaces to

form fluid-tight joints, means for admitting
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oil to the,va,poumnﬂ'—chambel and for admit-

ting air to the mixinﬂ'—chambel, perforations

through which the vaporized oil can pass to

the mmmmchamber and passages from the
latter to the motor-cylinder, all substantially
as described. |

In testimony whereof I have signed this
specification in the presence of two subserib-

1nn‘ witnesses.
| E T, I*IEADEC‘H;

Witnesses:
WILLIAM FRDDERIOK UPTON
- WirLiaM JOHN WEEKS.
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