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No nmdel.)

To all whom tt may concerwn: |

Be it known that I, LAWRENCE M. J OTIN-
STON, of Dayton, c.ounty of Montgomery, and
State of Ohio, have invented a certain new
and usefulImprovementin Gasolene-Feed At-
tachments for Explosive-Engines; and I do
hereby declare that the following is a tull,
clear, and exact description thereof, refer-
ence being had to the accompanying draw-
ings,in whichlike numerals refer tolike parts.

My present invention relates to improve-
ments in gasolene attachments for explosive-
engines which will be simple, durable, con-
venient, and efficient, which can be readily
.:-Lttaehed to any engine, and which can be re-
tained in position upon an engine which 18-
for thetime being using gas or other explo-
sive mixture coming from a different source
than said gasolene attaehmeut _

Sald mventlon consists in the details of con-
struction, arrangement, combinations, sub-
combinations of the parts, and in such fur-
ther matters as are hereinafter described, and
pointed out in the claims.

In the drawings, Figure 1 1s a central ver-
tical sectional view taken through a portion
of the cylinder, the mixing-box attached |
thereto, the connections between the gasolene
attachment and the storage-tank, and the
means for pumping said gasolene from said
tank being shown in dotted lines. Kig. 2 18
an exterior side elevation view of the gaso-
lene attachment removed from the mixer-
box. Fig. 3 isa top plan view thereof. FKig.
4 is a bottom plan view thereof. Fig.51s an
exterior view of the member containing the
casolene-valve for said gasolene attachment
and Fig. 61s a central Vertwal sectional view
of member 33 and its contained parts with a
stationary head between valve 42 and the pro-
jection 70 of stem 43 and above the inlet-
openings 46.

In the drawings, 10 represents the explo-
sion-cylinder, of 01d1nary construction, a por-
tion of which is shown in Fig. 1; 12 the
mixer-box, attached by bolts or otherwlse to
sald cyli,nd_er and having a chamber 13 regis-
tering with inlet-port 14 of said cylinder 10.
In this instance opposite and on the same
plane with said chamber 13 is a supplemental
explosive-mixture receiving or supply cham-
ber 15, separated from smd chamber 15 by a |

wall 16 integral with a bottom wall 17, com-
mon to smd chambers 13 and 15. - In thls in-
stance below said chambers 13 and 15 is a
mixing - chamber 18. The chamber 15 is
adapted to be connected with chamber 18 by
means of a valve 19, having a spring-pressed
rod 20, in this mstance extendmﬂ' through the
lower wall of the mlxmﬂ'-cha,mber 18, whlle
said chamber 18 1s eonnected with sald cham-
ber 13 by a valve 21 upon a spring-pr essed rod

22, in this instance passing through the lower

dll of the chamber 18. Said Valve stems 20

and 22 are in this instance adapted to en- 6
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gage, respectively, with levers 23 and 24, piv-

otally mounted in projections 25 of the cyl-
inder 10, and said levers 23 and 24 are adapt-
ed to be operated by different cams upon a
cam -shaft 26, adapted to be driven by the
engine. Leadmﬂ' into the chamber 18 is a
pipe or opening 27 adapted to convey air or
some other mixing agent to sald mixing-
chamber 18, and leading into the chamber 15
is a pipe or opening 28 adapted to convey
gas or other explosive ma,terlal to said cham-
ber 15 from a source of supply different from
said gasolene attachment, said pipe or open-
ing 23 being provided with a valve 29 to close
said pipe or opening when the explosive ma-

70

75

30

terial is being supplied from said gasolene

attachment. In this instance threaded into
the top of said chambers 13 and 15 are plugs
30 and 31, respectively provided with sur-
faces for the reception of a wrench. In this
instance removably mounted in the plug 31

is a tubular member 32, having a valve mem-

ber 33, Figs. 1 and 5, threaded 1n this in-
stance in the upper end thereof, while the
lower end of said valve member 33 is slidingly
and revolubly mounted in the lower end of
said member 32 in suitable bearings therein,

said bearings bemg formed In thls instance
of a qulta,ble stuffing-box 384, Fig. 1, to make
sald bearings W&ter or ﬂ‘asolene twht Be-
tween the threads of the stuff nn'-box ends of

said member 32 is formed a well or cavity 35,

from which leads a pipe or opening 56, Fin's
1, 2, 3, and 4. Said pipe or opening 36 18
fmmed in this instance by a laterally - pro-
jecting tubular arm provided in this instance
on the upper edge of its oufer end with lat-
eral ploJeetlons 37, Figs. 2 and 4, through
which bolts 35 are passed to secure thereto
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asmallsupplemental gasolene-supply tank 39.
Said supplemental gasolene-supply tank 1s
connected tosaid opening 36 in this instance
by a vertical opening 40, Figs. 1 and 4, and
in this instance to perfectly and readily form
and connect sald openings 36 and 40 with
each other, the opening 36 is formed from
the outer end of its arm into the cavity or
well 35 of member 32, and the opening 40 is
formed from the inner wall of tank 39 to the
opening 36, and screw 41, Figs. 1 and 4, in-
serted 1n the mouth of said opening 36 to pre-
vent the escape of the gasolene or other ex-

- plosive agent employed in said supply appa-

20

ratus.

The valve member 33 1s in this instance
tubular and i1s provided on its lower end with
a valve-seatrecelving a valve 42, Fig. 1, upon
a stem 43, the diameter of valve 42 being less
than that of the tubular cavity 44 through
member 33, from which said valve and valve-
seat are adapted to close the outlet, and the
lower projecting end of the valve-stem 43 is
less in diameter than the opening 45, leading

25 from the valve-seat to the lower end of mem-

ber 33 and into the chamber 15. The cavity
44, Fig. 1, 18 connected with the cavity 35 by

“means of a series of openings 46, being at a
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distance above the bottom of cavity 35, so
that gasolene passing through opening 306 to
cavity 35, thence through opening 46 into
cavity 44, and thence upon the raising of
valve 42 through onening 45 into chamber 15
will deposit any sediment therein in the bot-
tom of the cavity 35, which sediment may
readily be removed by unscrewing member
33 vertically out of the member 32 and then

removing said sediment after the tank 39

has been disconnected from the opening 40
by means of the tapering end 50 of screw
51 being adjusted into the tapering mouth

of opening 40 to stop the flow of the liquid
therethrough. Said screw 51 is in this in-
stance threaded through a projection 52,

FFig. 1, upon one of the vertical walls of said
tank 39, sald screw being provided on its
upper end with an operating-wheel 54, be-
low which in this instance is a flange 55
upon sald screw 51, against which is adapted

to bear a spring 56, confined between a pro-

jection of said tank 39 and said flange 55 to
prevent the jar of the engine from loosening
or changing the a,d;]uqtment of the screw 51

said spring 56 being in the instance shown
in Fig. 1 mounted at its lower end in a recess
57 in t.he top of said projection 52 of tank 39.
Leading into the bottom in this instance of
sald tank 39 is a pipe or opening 60, Figs. 1
and 2, connecting with a suitable pump 61,

(shown in Fig. 1 ) which pump 61 is a,da,pted
to be operated by a part of the engine, such
as shaft 26 in this instance, while said pump
611isconnected toalarge gasolene-supply tank
62, located at some distance from the engine
and outside of the building, by a pipe oropen-
ing 63, both of which are shown in Fig. 1.

679,053

I said tank 39 and extending a desirable dis-

tance therein is an overflow pipe or opening
64, leading to said tank 62, so that when tne
pump 61 1s operated to bmnﬂ' the liquid from
tank 62 through pipes 63 and 60 to the sup-
plemental Supply-tank 39 until said liguid

| reaches such a height in said tank 39 as the

mouth of said ontlet pipe or opening 64 said
liguid will keep up a constant circalation be-
tween said large supply-tank 62 and the
small supplemental tank 39. Above said
openings 46 through the walls of members 33
is a projection 70 on valve-stem 43, fitting
and slidably mounted in the tubular cawty
44 through said member 33, and in this in-
stance against the top of said projection rests
a spring 71, Fig. 1, whose upper end 1s con-
fined in this instance by an adjusting mem-
ber or screw 72, threaded in this instance into
the top of member 33 and provided with an
opening therethrough, in which the upper end
of valve-stem 43 is slidably mounted.

In operation the valves 19 and 21 are
raised at suitable times, so that the piston
working in the cylinder draws the explosive
mixture from chamber 15 into chamber 13
to be mixed with air or other suitable mix-
ing agent coming through pipe or opening
27. 'Thence said mixture 1s drawn from
chamber 18 through the open valve 21 and
into the eylinder 10 to be exploded. Theex-
plosive mixture is fed to chamber 15 either
through pipe or opening 23 or through the
opening in the gasolene attachment. Yhen
said chamber 15 is fed through pipe or open-
ing 28, the flow of gasolene to chamber 15
can be cut off either by unscrewing the mem-
ber 33 and raising it to such a height in the
member 32 that the bottom of valve-stem 43

will not be engaged by the valve 19 when

raised to its hwhest point orsaid flow of gaso-
lene may be cut off by the admstment of

‘serew 51, so that its tapering end o0 snugly

fits in the tapering mouth of the passage-way
40 from the tank 39, and when it 1s desired
to supply the chamber 15 with explosive mix-
ture only through the gasolene attachment
the valve 29 in pipe or opening 23 1s closed.
However, if it is desired to supply explosive

mixture to said chamber 15 from both said

sources of supply the valves or mechanisms
of each source of supply are adjusted so as
to supply the requisite amount of explosive
material to said chamber 15.

- The amount of gasolene or other liguid
adapted to be supplied to chamber 15 may be
regulated toany desired extent by the vertical
adjustment of member 33 with relation fo the
member 32, sothatthe valve 42, and 1ts valve-
stem 43 mounted in said member 33, areraised
to a greater or less extent by the openingand
closing of the valve 19, and the quantity of
explosive mixture adapted to be admitted to

chamber 15 may be thereby regulated to a

nicety to give the desired power or to accom-
modate t.he different gualities or mixtures of

In this instance leading into the bottom of | explosive material. Threaded upon and near
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the top in this instance of member 33 is a
lock-nut 80, adapted to engage in this in-
stance the top of member 32 to lock said
member 33 in the desired relation with num-
ber 32, so that the vibrations of the engine
cannot change the adjustment of said mem-
ber 33.

The gasolene attachment thus deseribed
may be attached toany makeof enginesimply
by making the plug3l,in which the member
32 1s removably mounted, either larger or
smaller to accommodate the opening to

~chamber 15, into which said plug is adapted
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to be fitted.

It will furthermore be seen that my inven-
tion admits the gasolene or other fluid in a
tubular stream to the end of valve-stem 43
directly into the top of the valve 19, so that
sald tubular stream may be spread by the
raised end of said valve 19 into a tubular
stream of a much larger diameter, and con-
sequently much thinner, and thence into the
mixing-chamber 18 in a very thin tubular
stream of a relatively large diameter, so that
said liquid may be exposed toalmost the whole
volume of air or other mixing agentin cham-
ber 13, supplied by pipe or opening 27, and
much more readily reduced toa gas and passed
to the cylinder through the open valve 21.
In this instance through the top of tank 39
18 formed an opening in which is mounted in
this instance a removable plug 81, Figs. 1, 2,
and 3, so that said plug 81 may be removed
from its operning and the condition or flow
of gasolene in said tank 39 may be inspected,
whlle in this instance in the side of said pIUD*
31 is formed a slot 82, Fig. 1, extending par-
tially the length of said plug 81 and adapted
to be closed when said plug 81 is in this in-
stance screwed down upon its opening in the
tank 89; but when sald plug 81 is partially
unscrewed from its opening in said tank 39
said slot 82 is adapted to be connected with
the atmosphere upon the outside of tank 39,
S0 as to prevent the forming of a vacuum in
sald tank 39 by the flow of the gasolene
therein through the opening 40 or the pipe
64. The upper end in this instance of mem-
ber 33 is provided with a projection 83, Figs.
1, 2, 3,and 5, which is either knurled or suit-
ab]y formed for the reception of a wrench, so
that said imember 33 may be readily adjusted
to different positions, and said nut SO there-
on is likewise knurled or formed to receive
a wrench or other operating-tool.
fore apparentthat myinvention formsaneat,
simple, and convenient apparatus at a mini-
mum cost, which may readily be attached to
any engine by an ordinary mechanie.

It will be observed that the valve 42, ad-
mitting the gasolene, is quickly raised by the
valve 19} causing the gasolene or other explo-
sive liquid above said valve 42 and surround-
1Ing said stem 43 to be forced under a slight
pressure around said valve 42 and thrmwh
the end of member 33, thus starting the flow

of gasolene or other etploswe throun'h the end

It is there- |

| time a very small amount ot Lhe

of the member 33 by pressure, and where
oreater pressure is desired a ring 100, Fig. 6,
may be secured within the bore 44 of member
33 at a point immediately above the gasolene-
inlet openings 46, through the center of which
ring 100 the valve-stem 43 freely slides, and
the valve 42 when raised places the gasolene
or other liquid explosive contained within
sald bore 44 below said ring 100 under pres-
sure, which pressure is relieved by the pas-

sage of the gasolene in a tubular stream from

the end of member 33 until the valve 42 has
been raised to its full height, during which
iuid is being
forced out of the inlet-openings 46; but after
sald valve 42 has been raised to its full height
and the pressure of the gasolene herein re-
lieved by flowing through the lower end of
the member 33 in a tubular stream under
pressure the downwardly-flowing gasolene in
the bore 44 of member 33 begins to act si-
phon-like upon the gasolene in the chamber
35, connected with tank 39, and further quan-
tities of gasolene are drawn therefrom and
passed in a tubular stream through the lower
end of said member 33 until valve 421is closed
by the closing of the valve 19 in this instance.
1t will thus be seen that the flow of gasolene or
other explosive is started under pressure as
soon as valve 42 1s raised, that the remainder
of gasolene to form each charge of explosive
material isdrawn from tank 39 by the siphon-
like action started under pressure, as before
stated,and thateachtime the valve 42 israised
a definite quantity of the explosive mixture is
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forced in a tubular stream into the chamber

15, thus starting the siphon-like action,
which continues until the valve 42 is closed.

105

- Having now so fully described my inven-

tion as to enable others skilled in the art to
freely make and use the same when this ex-
clusive grant shall cease to operate, what I
claim, and desire to secure by Letters Patent,

18—

1. In an explosive-engine, the combination
with the engine, a supplemental receiving-
chamber and a mixing-chamber, the one
above the other; an inlet-valve seated in the
dividing-wall between said chambers, a sup-
ply-valve in the wall of said supplemental re-
ceiving-chamber vertically opposite said in-
let-valve, a liquid-supply tank, a pipe con-
nection between said tank and said supply-
valve, theans for operating said inlet-valve,
means for operating said supply-valve from
sald inlet-valve, an opening leading into said
mixin n‘-cha,mber a separate opening leading
from S&ld mmmmchambel to the cylinder of
the engine and a valve seated in said sepa-
rate opening, substantially as specified.

2. In an explosive-engine, the combination
with a mixing-chamber, a supplemental re-
celving - chamber having valve connection
with said mixing-chamber, a liquid-supply
tank, mechanism intermediate said liguid-
tank and the supplemental chamber where-

by the liquid contents of said tank are con-
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trollably fed to said supplemental chamber, |

of means intermediate the engine and said
valve connection whereby the valve is opened
and the contents of the supplemental cham-
ber permitted to enter the mixing-chamber,
substantially as shown and for the purpose
described.

3. In an explosive-engine, the combination
with the eylinder, of an intermediate or sec-
ondary liguid-supply tank, asupplemental re-
ceiving-chamber situated in a lower horizon-
tal plane than said secondary liquid-supply
tank and having valve connection therewith,
said supplemental receiving-chamber also
having connection with an independent gas-
supply, a mixing-chamber provided with an
air-inlet and adapted to have communication
with thesupplemental receiving-chamber and
the cylinder at predetermined intervals, and
mechanism intermediate the engineand valve
connections between said liguid-supply tank,
supplemental chamber, mixing-chamber, and
the cylinder, whereby the same are actuated
and a predetermined quantity of explosive
ogas communicated to the igniting end of said
cylinder, substantially as shown and 1in the
manner described. |

4. In an explosive-engine comprising the

- eylinder, a mixing-chamber,and an explosive-

30

receiving chamber,the combination with alig-
nid-tank having valve connection with said re-
ceiving-chamber, of spring-controlled valves

- between said cylinder, mixing-chamber, and
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explosive-receiving chamber, and means in-
termediate said revoluble shaft and the de-
pending stems of said spring-controlled valves
to intermittingly contact with said depend-
ing stems, the vertical axes of the valve in-
termediate the liquid-tank and receiving-
chamber, and the valve intermediate the re-
ceiving and mixing chambers being coinci-
dent, so that when the shaft is revolved the
spring-controlled valves will be actuated and

- one of said valves in turn will actuate the liq-

uid-tank valve, substantially as shown and in
the manner described. |

5. In an explosive-engine, the combination
with a revoluble shaft and the cylinder, of a

mixing-chamber, an explosive-supply cham- |

ber, a valve between said two chambers, a
valve between said mixing-chamber and the
cylinder, a liquid-explosive inlet vertically
above sald first valve, a valve for controlling
said liquid-supply inlet, a stem therefor of

less diameter than and passing through the

center of said ligquid-inlef opening, said stem
projecting in the path of movement of said
first valve, and means including said revolu-
ble shaft for operating said first valve where-
by when said first valve is operated the liq-
uid-supply valve is adapted to be operated to
admit the liquid in a tubular stream around
the stem of said liquid-supply valve and upon
and around said first valve into the mixing-
chamber, substantially as specified.

6. In an explosive-engine, the combination

with the eylinder, of a mixing-chamber, an |

679,053

explosive-supply chamber,a valve controlling
an opening between said two chambers, a
valve between said mixing-chamber and the
cylinder, a liguid-explosive inlet vertically
above said opening controlled by said first
valve, a valve for controlling said liguid-sup-
ply inlet, a stem therefor passing through the
coenter of said liquid-inlet opening and pro-
jecting in the path of and to be operated by
said first valve, and means for adjusting said
valve-stem closer to-or farther away from said
first valve for regulating the operation of and
the quantity of liquid adapted to be admit-
ted by said liquid-supply valve to flow over

the top of said first valve and into said mix-

ing-chamber, substantially as specified.

7. In an explosive-engine, the combination
with the cylinder, of a mixing-chamber, an
explosive receiving or supply chamber, a

valve between said two chambers, a valve be-

tween said mixing-chamber and the cylinder,
a liquid-explosive inlet vertically above said

 first valve, a valve seated in sald inlet com-

prising two tubular members, the one within
the other, a portion of the diameters of said
tubular members being such as to form & cir-
cumferential chamber or cavity to receive the
inflow of liquid, said inner member provided
with ports at a point coincident with: said
cavity, a stem passing through the center of
said liquid-inlet opening and adapted to be
operated by said first valve, and means for
vertically adjusting said liquid-inlet and its
valve, valve-seat and valve-stem closer to or
farther from said first valve for regulating
the operation of and the quantity of said
liguid adapted to be admitted by said liguid-
supply valve, substantially as shown and de-
seribed.
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3. In an explosive-engine, the combination

with the eylinder, of a mixing-chamber, an
explosive-supply chamber, a valve control-
ling an opening between said two chambers,
a valve between said mixing-chamber and the
cylinder, a tubular member leading into said
explosive-supply chamber vertically above
said opening controlled by said first valve, a
valve and valve-stem seated in said tubular
member, said valve-stem passing loosely
through the mouth of said tubular member
and extending into the path of movement of

- said first valve, a liguid-supply tank, and a
connection between said tank and the bore of

said tubular member, substantially as speci-
fied.

9. Inan explosive-engine, the combination
with the eylinder, of a mixing-chamber, an
explosive-supply chamber, a valve between
said two ehambers, a valve between sald mix-
ing - chamber and the cylinder, a tubular
member leading into said explosive-supply
chamber vertically above said first valve, a
valve and valve-stem seated in said tubular

“member, said valve -stem passing loosely
| through the mouth of said tubular member

and adapted to be engaged by said first valve,
a liguid-supply tank, a connection between
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said tank and the bore of said tubular mem-
ber, and means for vertically adjusting said
tubular member with its valve and valve-
stem with reference tosaid first valve and its
connection with said tank, substantially as
specified.

10. Inanexplosive-engine,the combination
with the eylinder, of a mixing-chamber, an
explosive-supply chamber, a valve between
said two chambers, a valve between said mix-
ing-chamber and thecylinder, a tubular mem-
ber leading into said explosive-supply cham-
ber vertically above said first valve, a valve
and valve-stem seated in said tubular mem-
ber, said valve-stem passing. loosely through
the mouth of said tubular member and adapt-

ed to be engaged bysaid first valve, a liquid-

supply tank, a second tubular member sur-
rounding said first tubular member, a cavity
between said tubular members, a connection
between said tank and said cavity, a connec-
tion between said cavity and the bore of said
second tubular member, means for operating
sald first valve, and means independent of
sald valve-operating means for relatively ad-
justing said stem and said first valve closer
to or farther from each other, substantially
as specified.

11. Inanexplosive-engine, the combination
with the e¢ylinder, of a mixing-chamber, an
explosive-supply chamber, a valve between
said two chambers, a valve between said mix-
ing-chamber and the ¢ylinder, atubular mem-
ber leading into said explosive-supply cham-
ber vertically above said first valve, a valve
and valve-stem seated in said tubular mem-
ber, said valve-stem passing loosely through
the mouth of said tubular member and adapt-
ed to be engaged by said first valve, a liquid-
supply tank, a second tubular member sur-
rounding said first tubular member, a con-
nection between said tank and the bore of
sald second tubular member, a connection
between the bore of said first tubular mem-
ber and the bore of said second tubular mem-
ber, and said first tubular member being ver-
tically adjustable with reference to said sec-
ond tubular member and said first valve, sub-
stantially as specified.

12. Inanexplosive-engine, the combination
with the cylinder, of a mixing-chamber, an
explosive-supply chamber, a valve between

said two chambers, a valve between said mix- |

ing-chamberand the cylinder, a tubular mem-
ber leading into said explosive-supply cham-

)

| ber vertically above said first valve, a valve

and valve-stem seated in said tubular mem-
ber, said valve-stem passing loosely through
the mouth of said tubular member and adapt-
ed to be engaged by said first valve, a second
tubular member surrounding said first tubu-
lar member and passing through the wall of
said explosive-supply chamber, a stuffing-box
in the lower end of said second tubular mem-
ber adapted to engage the lower end of said
first tubular member, a threaded connection
between the upper ends of said first and sec-
ond tubular members, a cavity in said second
member and surrounding said first member
intermediate said threaded and stuf ing-box
ends, a tubular connection leading from the
top of said cavity in said second member to a
supply-tank, one or more openings through
the walls of said first member for connecting
the cavity in said second member with the
tubular cavity in said first member, a valve-
seat near the bottom of said tubular cavity
in said first member, a spring-pressed valve
for said seat, and the stem of said valve pass-
ing loosely through the mouth of said tubular
cavity toward said first valve, substantially
as speecified.

13. Inanexplosive-engine, the combination
with an engine, of an inlet-valve moving ver-
tically upon a projection as a guide, a mix-
ing-chamber, a liquid-supply tank, a separate
valve intermediate said tank and mixing-
chamber, a relatively small opening between
said tank and said separate valve, said sepa-
rate valve being vertically above the opening
controlled by said inlet-valve, a projection
Iintermediate said valves, means for operating
said inlef-valve, and a cavity between said
separate valve and said opening leading to
sald tank into which cavity said separate
valve is operated, means stationarily held in
sald cavity and surrounding the valve-stem
whereby when said inlet-valve is operated the

6o
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liquid is placed temporarily under pressure

in said cavity and forced out upon said inlet-
valve after which the liquid in sald tank
flows through said cavity and onto said inlet-
valve until said separate valve is closed, sub-
stantially as specified.
In witness whereof I have hereunto sel my
hand this 19th day of April, 1899.
| LAWRENCE M. JOHNSTON.
- Witnesses:
IsAAC G. KENNEDY,
K. M. BURNHAM.
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