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(Mo mﬂdel.}

To all whom mﬁ MO CONCEFTL:

Be it known that I, CHARLES G. DEAN dclbl-‘ |

zen of the United S!;a,teq residing at Indian-
apolis, in the county of Marwn and State of
Indiana, have invented new and useful Im-
pmvements in Apparatus for Supplying Ex-
plosive-Engines with Explosive Mixture; and
I do hereby declare the following to be a
full, clear, and exact description of the inven-
tmn reference being had to the accompany-

ing drawmgs and to the letters of reference |

marked thereon, which form a part of this

_speelﬁeatmn

My invention relates to means and apph-

ances for conveying and feeding oil or the
like liguid and converting the same into ex-

plosive mixture or vapor near to or in cylin-
ders of explosive-engines, the invention hav-

ing particular reference to a series of con-

duits, apump and pump-barrel, and a vapor-
izer comprised in a mechanical system
The object of the invention is to improve

the features of construetion of apparatus for {

supplying explosive-engines with explosive

-mixture, to the end tha:b such engines may be

opelated safely, economically, and conven-
iently. -

My invention eonsuats broadly, in a novel
application of an air-pump to a vaporizer and
also to the oil-supplying conduit for the vap-
orizer, whereby the oil and the air reqmred

in producmﬂ' the explosive mixtare or vapor

may be supplied to the vaporizer mmultaﬂe-
ously in impulses.
The invention consists, specifically, in a

novel vaporizer, a novel arrangement of

valves in the oil-supplying conduit, and an

air-pump having novel forms of connections:

with the engine ‘and also with the oil- supply-
ing eondmt and the vaporizer.

The invention consists, further, in the
parts and the combination and arrangement

of parts, as hereinafter particularly described

and claimed.
Referring to the dmwmws Figure 1 illus-
trates my mventmn as when &pnhed t0 a two-

cycle upright engine, only so much of the lat-

ter being shown as w1]1 give a com preh&nawe

| undelsmndmﬁ* of the mventwn the engine

50

cylmder and p1sbon and other parts bemﬂ'

shown in central vertical section, while the’

14

erate horizontally. When horizontal,
pump - eylinder will obviously be armnﬂ'ed_-

pa,rtia,lly in section, and are ra ther dmﬂ‘lam-
matic than arbmrary in arrangement; Fig 2,
a vertical central sectional view of the Vapo-
rizer, showing theinternal construction there-

of; Fw' 3, & t{)p plan view of the lower por-

tu:m of the vaporizer from which the oil is-

‘sues; Fig. 4, a side elevation of an eccentric

and strap, showmﬂ' means whereby the strap
may operate the valve for admitting charges

of the explosive mixture into the cyhnder,

Fig. 5, an elevation of the series of conduits
and pump-barrel and vaporizer as arranged

55

6o

for four-cycle engines, the pump being con- 65

nected to a geared shaft baving half as many
revolations as the crank-shaftt “of the engine,
the arrangement of the pump being for 1111:15—
trative purposes rather than arblbrarlly, the
vaporizer being shown in theexplosion-cham-

-ber of the cylmder, and Fig. 6, a diagram-
‘matic elevation illustrating moﬂiﬁcablons in
‘the arrangement of the oil a,nd air conduits

-and apparatus.

‘Similar reference characters in the several
ﬁgures of the drawings demgnate like parts
or features.

In practically carrying out the pur*pose of

my invention I may supplya separate vapor-
izing - chamber, in which the hydrocarbon

vapor may be m&de and connect the cham-

70

75

ber with the cyhnder of the engine, asin Iig.

1, or I may arrange the Vaporizer in the head

| of the eylinder, as.in FKig. 5, or in a suitable

]4

explosion-chamber ennnect&d to thecylinder.

Also the air-pump may either be adapted to

operate vertically or be modified so as to op-
the

near the engine and mnot isolated, as indi-
cated in Fig. 5. . The air-pump properis pro-
vided with a pump barrel of more or less

length, which is connected to the cylinder of

the pump, the barrel being connected to the
oil-supplying conduit, a,nd an air-supplying
conduit is econnected- either to the barrel or

 directly to the cylinder in which the piston

works and to the vaporizer. The pump-bar-
rel is of suitable length and height to permit
oil to rise therein flom the oil- supplylnﬂ'cﬂn-
duit without flowing into the pump-cylinder,
and it is designed that the air forced by the
pump-piston shall act as a piston on the oil

_eondmt% and pump-barrel are in elevatlon, | in the ‘barrel to expel the ml therefrom, so
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that at each impulse caused by the piston a | either to the barrel proper or to the cylinder

portion of the oil may be forced into the oil-
supplying conduit, and thus cause a charge
of oil to be forced from the conduit into the
vaporizer at the same time that a jet of air
will be expelled from the air-conduit into the
vaporizer. | | |

In the drawings, A designates the eylinder
of an explosive-engine, which may have an
exhaust-port b, a, the cylinder-head, B the
piston, C the crank-shaft, and D the pitman,
The engine may be either a vertical
or a horizontal type. |

An oil-tank E is suitably supported in a
convenient position and has a top opening d,
provided with a cover e,which may fitloosely,
so as to afford a vent without providing one

-specially. The tankand the connecting ducts

or conduits may all be arranged in anengine-
frame on new engines; but in applyving my
apparatus to old engines conduits formed of
pipes and separate tanks are employed, and
this plan is herein shown as being the most
convenient form for illustration of the inven-
tion. An oil-supplying conduit is connected
to the tank and also to the vaporizer, and for
descriptive purposes the conduit will be re-
ferred to as being composed of connected up-
right and horizontal sections, an upright sec-
tion F being connected to the lower portion of
thetank E and extending preferably toalower
plane than that of the tank. A horizontal
section G joins the section F and is provided
with a check-valve II, designed to permit a
free flow through the conduit from the tank
and to prevent a return-flow toward the tank.
The check-valve, however, may bLe situated
in the section F, if desired. A horizontal
section J is suitably joined to the section G
and 18 provided with a check-valve K, also
designed to permit a flow through the conduit
fromthe tank toward the vaporizer and to pre-
ventreturn-flow. A verticalsection Ljoinsthe
section J and is in connection with a section
R, which is connected with the vaporizer P.
A regulating-valve Q is provided in the oil-
supplying conduit and is preferably situated,
asshown, between thesections I, and R there-
of, although it may be arranged elsewhere in
the conduit, and in some cases it may be dis-
pensed with. If desired, the check-valve K
may obviously be situated in the section L.
A pump-barrel I, which is preferably verti-
cal, or nearly so, is connected to the oil-sup-
plying conduit at a suitable point thereof be-

tween the two check-valves H and K and

rises to a greater elevation than the top of the

tank K, the barrel being connected by means

of a branch S to the cylinder of an air-pump
T or T’, which will be further described, the
barrel being for praetical purposes a part of
the ¢ylinder and designed to receive oil in
the lower portion thereof and to prevent

‘the oil from passing into the cylinder. An

air-supplying conduit M for the vaporizer P
is connected thereto and also to the braunch

S of the pump-barrel, or it may be connected |

of the pump, as will be obvious, and it is pro-

vided with a check-valveN and a regulating--

valve O, the check-valve being designed to
prevent a flow from the vaporizer and to per-
mit a flow thereto. The valves N and O, how-
ever, are of minor importance and may in
some cases be dispensed with.

It is designed that the upper portion of the
barrel I and connecting branch S shall per-
form the functionof an arch rising above the
oil-tank, and in some cases, as illustrated in
Fig. 6, a section M’ may be arranged in a
higher plane than that of the conduit M, and
a section M® (or branch) will then conneect
the conduit M and section M’, the barrel I
rising to the section M, and being connected
therewith, Obviouslyin this case the branch
S may be connected with either the section
M’ or the upper portion of the barrel 1.

The air-pump comprises a hollow eylinder
having a head at one end thereof and open
at 1ts opposite end, a piston fand an inlet-
valve g lightly spring-pressed at the closed
end of the eylinder, the same end being con-
nected with the branch S of the pump-barrel.
The piston may snitably beoperated by means
of an eccentric A, which may be secured to

the crank-shaft Cof a two-cycle engine, asin
Fig. 1, an eccentric-strapz, and a connecting-

rod 7. |

In case a vaporizing-chamber is provided,
it will include a shell U, having a valve-
chamber U’, and a valve V, having a stem £,

“a suitable spring normally holding the valve

to 1ts seat. The chamber U’ is provided
with a conduit W, connected with the eylin-
der A of atwo-cycle engine near the exhaust-
port b, between the same and the eylinder-
head a@. The conduit W may, however, be
connected with the head end of the ¢ylinder
in other types, as in four-cycle. In the two-
cycle type the valve V is operated by means
of a wrist-pin [, attached to one side of the
strap ¢, and a push-rod m, connected to the
pin, or the rod m or a similar one may be
connected at a pin-holey in the front or the
rear of the strap «.

T'he vaporizer P comprises a shell adapted
to be set with its outlet-openings within the
vaporizing-chamber or within thecylinder or
its explosion-chamber, while a portion of the
shell extends beyond, to which the conduit
M is connected, an aperturen being provided
for admitting the air from the conduit. The
upper end of the vaporizer hasan adjustable
plug pinserted therein,the plughavinganeck
g and a conical head r, the base of the head

being attached to the neck and of greater

diameter than the neck, but less than the in-
ternal diameter of the shell, so that an annu-
lar passage s is provided between the base of
the head and the shell, the latter having the
outlet-openings ¢ within the chamber U or
the explosive-chamber of the eylinder and
about the apex of the head =, the latter be-

ing below the base. The neck ¢ is opposite
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to the opening n. ~ Below the head 718 a plug
%, adjustably inserted in the shell of the vap-

ical _top v, in the apex of which is an orifice

w, Gpposite to the apex of the head r, the ori- .
fice being the end of the duetin the plug with

which the section R is connected.

In four-cycle engines usually a sh&ft X is
found that is driven by a suitable gear Y,
attached thereto, in connection mth a qmt-.

able gear 7, secured to the erank-shaft C, for:
operating various valve mechanism, and in:
this casetheeccentric A issecured fto theshaft

X, this having the proper ratio of speed.
Other suitable means, however, mnay be em-
ployed for operating the alr-pump.

It will be understocd that in practice suit-
able provision is made for heating the vap-
orizer or its connections artificially before
starting the engine, and when the chamber
U is emplva} ed it may beinclosed in a casing
through which the exhaust-vapors from the

engine may be conducted in the usual man-

ner for heating the vaporlzer Whﬂe in oper-
ation.

In practical use the tank or reservolr E may
be supplied in any suitable manner with lig-

uid hydrocarbon, which may be replenished.

abt any time while operating the engine. The
hydrocarbon will flow through the conduit-
sections F and J and the check-valves H and
K, rising in the barrel I and the section L to
its level 1n the tank, as to the broken line z.
The engine, and consequently the air-pump
connected thereto, may then be started in the
usual muanner. Aftmosphericair will bedrawn
into the pump through the valve g and dis-
charged into the branch S; flowing impul-
sively under pressure into theconduit M and
the barrel I and to the top of the oil in the
latter and alsoto the vaporizer P, By means
of the check-valves K and N the air will be
prevented from beingdrawn from the branch

S into the eylinder during the outstrokes of

the pump-piston. The regulating-valve O
may be manipulated to control the amount
of fiow of air to the vaporizer, while the air-
pressure acting on top of the oilin the barrel
I in the direction of the upper arrow thereat
will cause pulsations of the oil and force the
oil in the section L through the valve Q and
thesection Rintothevaporizer from theorifice
w, the check-valve H resisting the pressure.
The valve Q may be manipulated in govern-
ing the amount of oil passing into Lhe vapo-
rizer, in which the air and oil will meet, the
air bemﬂ' forced through the annular opening
s and bre&kmg up and vaporizing the oil will

-mix therewith as vapor and pass through the

apertures ¢ into the chamber U or the cylin-
der-chamber, as may be designed. After the
operation beeomes complete bhe oil will stand
in the sections R and L, being rétained by the
valve K, and in Lheplug U rea,dy to be eject-
ed by each air impulse, and thus only the re-
quired amount of the explosive mixture may

be produced for each charge as it is needed

'
[~ = T e il

=3

by the eng'iﬁ'e,"’tha pump work‘ing in harmony

with the engine-piston. During the instroke
of the pump-piston, as in I'ig. 1, the explosive

- mixture will be produced while exhaust takes

place through the opening 6. After the pis-

ton B eloses the opening 6 the rod m will en-

cage the stemn £ andopen the valve V, admit-
tlnﬂ* a charge of explosive into the cylmder A
to be compressed and exploded by the usual
means. With a reverse movement of the rod
m the valve V will-be permitted to close. I
will be nnderstood that the air-pump should

be properly designed as to capacity in order

to avoid excess pressure in the air-supplying
conduit and in the pump-barrel, and in ease
the pump has too great capacity it is obvious
that suitable vents should be provided which
may be adapted to be regnlated whereby to

prevent excess pressure.. |
Having thus descnbed my in ventmn tht

I claim as new is—
orizer, means whereby the vaporizer may be

plying conduit having connection with the
oil-reservoir and also with the vaporizer, an

air-supplying eonduit and in the pump-bar-
rel and simultaneously into the vaporizer and
also npon oil that may rise in the pump-bar-
rel from the oil-supplying conduit.

gines with explosive mixture, includinga vap-

vaporizer and eenneebed therewith and hav-

vent currents therein toward the oil-reser-

voir, an air-supplying conduitextending from

the vaporizer and connected therewith, a

air-supplying conduit- and also connected to

sively into the vaporizer.

3. Apparatus, for snpplwng explosive-en-

trmes with explosive mixture,includinga vap-

Orizm‘, an oil-reservoir, an {)i‘l‘-_’fsu'pplying con-

duit extending from the oil-reservoir to the
vaporizer-and connected therewith and hav-

ing-two check-valves therein adapted to pre-

venb currents therein toward the oil-reser-

voir, a regulating-valve in the oil-supplying
eonduit,_ an air-supplyving econduit extending
from the vaporizer and connected therewith,
a pump-barrel adapted to receive oil and air

and connected operatively with the air-sup-
plying conduit and also connected to the oil-
supplying conduit between the two cheek-

fed with oil and air simultaneously in im-
pulses, comprising an oil-reservoir, an oil-sup-

2. Apparatus, for supplying explosive-en-

orizer, an oil-reservoir, an oil- supplymﬂ' con-
duis ettendmﬂ* from the oil-reservoir to the

the oil-supplying conduit between the two
check-valves, and an air-pump in operaiive
connection with the air-supplying conduit, )
and also with the pump-barrel, whereby air

and oil may be simnultaneously foreed lmpul- |
120

70
75

30

1. Apparatus, for qupplymﬂ' exploswe-en-' |
gines with explosive mixture, includingavap-

Q0

95
air-supplying conduithaving connection with
the vaporizer, a pump-barrel bhaving connec-

tion with the oil-supplying conduit,and means .
‘whereby air may be forced impulsively in the

[00O

105

1ing two check-valves therein adapted to pre:—'._._ |
T1I0

pump-barrel operatively connected. with the

115

125
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valves, and an air-pump in operative connec-
tion with the air-supplying conduit and also
with the pump-barrel, whereby air and oil
may be simultaneously forced impulsively
into the vaporizer.

4. Apparatus, for supplying explosive-en-
gines with explosive mixture,including a vap-
orizer, an oil-reservoir, an oil-supplying con-
duit extending from the oil-reservoir to the
vaporizer and connected therewith and hav-
ing two check-valves therein adapied to pre-
Vent currents therein toward the oil-reser-
volr, an air-supplying conduit extending
from the vaporizer and connected therewith

and having a check-valve therein adapted to

prevent currents from the vaporizer, a pump-
barrel adapted to receive oil and air and con-
nected with the air-supplying conduit and
also connected to the oil-supplying conduit

between the two check - valves, and an air- |

pump in operative connection with the air-
supplying conduit, and also with the pump-
barrel, whereby air and oil may be simulta-
neously forced lmpulswely into the vapo-
rizer.

5. Apparatus, for supplying explosive-en-
gines with explosive mixture,includinga vap-
orizer, an oll-reservoir, an oil-supplying con-
duit extending from the oil-reservoir to the
vaporizer and connected therewith and hav-

ing two check-valves therein adapted to pre- !

vent currents therein toward the oil-reser-

voir, an air-supplying conduit extending |
from the vaporizer and connected therewith:]

and having a regulating - valve therein, a
pump-barrel adapted to receive oil and air
and connected to the air-supplying conduit
and also connected to the oil-supplying con-
duit between the two check-valves, and an
alr-pumpinoperative connection with the air-
supplying conduit and also with the pump-
barrel, whereby air and oil may be simulta-
neously forced impulsively into the vapo-
rizer.

6. Inan explosive-engine,the combination

with the explosion-chamber and with a mov- ;

able element of the engine,of a vaporizer hav-
ing communication with the explosion-cham-
ber, anoil-reservoir, an oil-supplying conduit
communicating with the oil -reservoir and
also with the vaporizer and having two check-
valves therein, a regulating-valve having op-
erative connection with the oil-supplying con-
duit controlling the supply of oil to the vap-
orizer, an alr-pump having operative connec-
tion with the movable element of the engine,
apump-barrel communicating with the pump
and rising to a higher plane than that of the
oil-regservoir and communicating with the oil-
supplying conduit between the two check-
valves and also having operative connection
with the vaporizer, whereby air may be sup-

plied to the vaporizer and also applied to oil :

in the pump-barrel simultaneously forcing
oil to the vaporizer in impulses coinciding

with the air-supply by means of a single air- | explosion -chamber and comprising

:

745,578

| pump o_perated in harmony with the piston

of the engine.
- 7. In an explosive-engine, the combination
with the éxplosion- ehamber and with a mov-
able element of the engine,of a vaporizer hav-
ing commuuication w1th the explosion-cham-
ber an oil-reservoir having a vent, a conduit
connected with the oil-reservoir a,nd extend-
ing above the plane of the top of the oil-
reservoir and communicating with the vapor-
izer, a pump-barrel connected to the conduit
and extending above the plane of the top of
the reservoir, and a pumping device having
operative connection with the movable ele-
ment of the engine and having communica-
tion with the pump-barrel and also with the
vaporizer.

8.. In an explosive-engine, the combination
with the explosion-chamber and with a mov-
able element of the engine, of a vaporizer hav-

70

75

30

ing communication with theexplosion-cham-

ber, an air-pumping device having operative
connection with the movable element of the
engine, an air and an oil conduit section com-

- municating with opposite ends of the vap-

orizer, an oil-reservoir, an oil-supplying
conduit connected to the oil-reservoir and
also to the said oil-section that is connected
to the vaporizer, a pump-barrel connected to
the oil-supplying conduit and also in com-
munication with the said air-section, a check-
valve in the oil-supplying conduit whereby
oil may be prevented from returning to the
oil-reservoir, a check-valve in the oil-supply-
ing conduit whereby oil may be prevented
from flowing from the vaporizer, and an air-
supplying conduit having communication
with the air-pumping deviece and with the
pump-barrel and also with the said air-section
that is connected with the vaporizer,whereby
the vaporizer may be supplied with air and
aiso air forced impulsively upon oil in the
pump-barrel.

9. In an explosive-engine, the combination
with the explosion-chamber of the engine, of
a vaporizer having communication with the
explosion-chamber, an air-pump having oper-
ative connection with the rotative shaft of
the engine, an oil-reservoir, an oil-supplying
conduit communicating with the reservolir
and also with the wvaporizer and having a
regulating-valve and also two check-valves

90

95

IQCO

105

110

115

connected therewith, a pump-barrel commu- -

nicating with the air-pump and extending to
a higher plane than that of the reservoir and
communicating with the oil-supplying con-
duit between the two check-valves, and an
alr-supplying conduit communicating with
the vaporizer and also with the air-pump and

‘having a regulating-valve and also a c¢heck-

valve connected therewith between the vap-
orizer and the pump.

10. Inan explosive-engine,the combination
with the explosion- chamber of the engine, of

a vaporizer having communication with the
a shell

120
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having outlet-apertures in the body portion ‘_?alve therein, a vaporizer connected to the

thereof, a plug in the shell and having a
conieal top and a central aperture, an oil-
supplying duet connected with the aperture
in the plug, a plug in the shell and having a
conical head with its apex opposite the aper-
tare in the first-described plug, the base of
the head being less in the diameter than that

of the shell thereat,and an air-supplying duet

having communication with the interior of
the shell beyond the base of the head oppo-
sitely to the apex thereof. | -
11, Inanexplosive-engine,the combination
with the explosion-chamber and with a mov-
able element of the engine, of a vaporizing-
chamber, a conduit communicating with the

vaporizing-chamber and also with the explo- -
sion- chamber and having a spring-pressed |

| vaporizing-chamber shell and having outlet-

openings in the vaporizing-chamber, an oil-
supplying conduit communicating with the
vaporizer, an.air-supplying conduit commu-

nicating with the vaporizer, an oil-reservoir -

in communication with the oil-supplying con-
duit, an air-pump in communication with the
air-supplying eonduit and having operative
connection with the movable element of the
engine, and means operated by the engine co-
operating with the spring-pressed valve. -
In testimony whereof I affix my signature

| in presence of two witnesses.

~ CHARLES G. DEAN.

Witnesses:
OSBORNE BOWLES,
_ E. T. SILVIUS.
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