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EXPLOSIVE-ENGINE.

P s
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To all whom 1t may concern: -
- Be it known that I, Caarres M. SteeLy, a
citizen of the United States, residing at

- 'Philadelphia, county of Philadelphia, and

5 State of Pennsylvania, have invented a cer-

- tain new and useful Improvement in Kx-
plosive-Engines, of which the following 1s
a speeification, - - | '

-+ My 1nvention relates to a new and useful

10 improvement in explosive ereines, and has

for its"obj ect to provide an exceedingly sim-

ple and effective device of this character

whereby an explosion may take place upon

~ either side of the piston thus providing a

15 double netion explosive engine; a further

object of my invention is to provide an en-

gine of this character which will be cooled

by the air which 1s to be used with the gaso-

- lene or other fuel to provide a charge for the
20 engine. - ' |

“  .With these ends in’ view, this invention

consists in the details of construction and

combination of elements hereinafter set forth

~--and then specifically designated by the

1

25 claims. - |
in order that those skilled i the art to
whieh this invention appertaing may under-
stand how to make and use the same, I will
- deserabe its construction 1 detail, referring
30 by letter to the accompanylng drawing
- forming a part of this speciﬁca,tiou, 11
- which— . S
~ Figure 1 is a side elevation of my im-
proved engine. [Fig. 2, a longitudinal sec-
85 tion thereof. Fig. 3, a plan view of the
commutator, and Fig. 4, an edge view
thereof. , ' ' o
-~ In carrying out my invention as here em-
bodied, A represents the cylinder having the
40 passages B formed between the outer and
muner walls C and D respectively thereof,
“and E the base having the brackets I formed
on the outside thereof for securing the en-
gine in position upon a suitable frame.
45 (& represents the bottom of the cylinder
which is formed therewith, and formed with
" this bottom is the bearing H in which are

placed the packing rings I adapted to bear

against the piston rod. J to prevent the

50 escape of the gas. The hole IX formed n the | time ( _
bottom G of the cylinder acts as an intake through the hole I, the charge entermg the
- for-the charge and the edges thereof form a
seat for the valve 1., the stem M of which | | upt 1 O
slides up and down 1 the arch N which | evlinder as will be hereinatier described.
- The exhaust nulicated by (he reference

from a hollow | letter.J” is situated 1n a central posttion- o

55 holds 4t in posttion hrelativ%: to the hole I
~ The piston rod J 1s forigec

| tube h?ving a thread ¢ cut on its upper end
~on which is threaded the piston O, the bot-

tom and side of said piston being cast in one
piece and on the inside surface of the upper
portion of these sides is formed a thread b.

¢ indicates nuts threaded upon the piston

‘rod upon either side of the bottom of the

piston so that they may be run against the
bottom thus holding the piston permanently
in place. The top d 1s threaded on the pis-
ton and has an arch P formed therewith in
which the valve stem Q of the valve R 1s
adapted to slide, said valve R closing the
assage way of the piston rod when 1t 1s
forced down against the same by the spring
<. T indieates a guard which is also formed
on the top of the piston so that when the
piston passes the outlet or exhaust 1t will
prevent the charge which 1s being taken
from also passing out said exhaust. The
cylinder head U 1s secured to the top of the
cylinder by suitable bolts U’ so that 1t
may be readily taken off 1f 1t should be so

desired.

Secured to the lower end of the piston rod
J 1s the cross-head V which 1s tight htting
and. adapted to slide up and down within
the base, and has a bracket W formed on the
lower side thereof, and to this bracket 15 se-

Ccured one end of the connecting rod XN, the

other end of which 1s attached to the crank
shaft Y, and this 1s fastened to the shaft Z
on which 1s secured the fly wheel Z°.

A’ indicates an air inlet pipe through
which the air passes into the passages B
around the cylinder, cooling the same as it
does so, into the pipe B’ which has the two
inlets. (" and D’ then through the pipe I
to the carbureter I’ which may be of -any

desived style where 1t 1s mixed with the gaso-

lene entering the same from the guasolene
supply pipe (7, this mixture or charge leav-
ing the carbureter passes into the pipes H’
and 17, the pipe 117 leading to the chamber
between the bottom of the cylinder G and
the cross-head V, the other pipe I’ leading
ito the base K. The charge which enters
the chamber formed between the hottom of
the eylinder and the cross-head at thg proper
tfime enters the lower portion of the cylinder

hase passing up throueh the piston rod J at
thie proper time into the upper portion of the
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Passing
'ccmtact bolts N " to which is secured the

about one half way between the top and bot-
tom of the cyhnﬂ er or in that position
which will bring tne piston above 1t when
1t 15 on 1ts upw‘u‘d stroke and below it when
1t 18 on its downward stroke.

The openings K’ in proximity to the

upper and lower ends of the cylinder are for
the reception of suitable spark phws for ig-
mting the charge when it has been com-
pressed

1/ represents the commutator which 1s se-
cured to the shaft Z by the carrier M.
through the commutator are the
wire O,

P’ indicates a contact spring which as the
commutator revolves with the shaft will
come In contact with the contact bolts N’
thus forming a connection allowing the cur-
rent of elec‘trlelty to pass to the :'-,»palh plugs

In order that the commutator may bt,
turned so as to advance the spark I secure
to said commutator a rod Q’, and to this rod
I fasten a lever R’ which 1s attached to the
engine so that it may be readily moved in
the desired direction.

In practice the air is taken in through the
A’ when it then passes around the cyl-

pl

: mder betweﬂn the inner and outer walls then
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h }Ubt g
the holloav piston-rod J. the guard T 1)1‘(,-

into the pipe B through the inlets €’ and
D’ then into the pipe E’ from where it
passes to- the carbureter I’ at which point
1t 15 mixed with gasolene entering through
the supply pipe G’, from this pomt 1t passes

as a mixture thrmwh the pipe H’ into the

bottom (v of
V. On the

s charge 1s

chamber formed between the
the cylinder and the cross-head
upward stroke of the piston tl
drawn mnto t
through the opening K’ by suction, s the
plston descends 1t compresses the charge
into the lower portion of the cylinder the
valve L preventing the escape of the charge
and at the same time the charge which lelt
the carbureter and entered the base through
the pipe I’ is drawn upward throagh the
hollow piston rod J into the upper pmtlon
of thie cylinder. When the piston is at the
length of its downward stroke the charoe
in the lower portion of the cvlinder is ex-
ploded which drives the piston upward coin-
pressing the charge in the upper portion of
the cylinder- dischar oing the burned gasces
through theé exhaust g fmd drawing a ney
(,harfre through the opening K to the lowel
part “of the c;yhnder and when this ptston
has reached 1ts upw ard stroke. the charge
tu the upper part of the cylinder is e\plm od
which drives the pision down again d
charging the burned charge throum‘h the ex- |
and takes in-n new charge throush

|

venting this tharge from passing’out of t
exhaust. This up and down movement con-
Finwes as long as (he proper charge enters

he lower portion of the cvlmuu ,

lb- -

i

f
i
l
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the cylinder and 1S exX]p 10ded and this move- )

ment will cause the clanh Shaft Y to turn
tnrough the medium of the connecting rod
A which will cause the shaft Z to rot‘lte

Of course I do not wish to be limited to

the exact details here shown as these may
be varied without departing from the spirit
of my invention.
Having thus fully described my invention,
wh it I cL_um as new and useful, 15—
An engine consisting of a 1)21136 a cylin-
de1 ‘mounted upon said base, a shaft passing

through said base, a crank shaft secured

ther eto a cross-head adapted to slide up
and down within the base, a connecting rod
one end ot which is Secured to said cross-
ltead, the other end to the crank shaft,

hollow piston rod through which the charffe

15 adapted to pass ‘into the upper portmn
and

of the eyhnder to the cross-head,
adapted to move up and down ther ew1th, il
piston secured to the upper end of the pis-
ton rod, means for drawing the chargé first
in the upper end then in the lower end of
the eylinder, and means for exploding said
charges, as shown and deseribed.

2. In combination, a base, a cylinder

mounted thereon, a shaft pa%mo' through
sard base, a fiy wheel secured. thereto on the

outside of the base, a crank shaft fastened
to the shaft within the base, a cross-head
havine a bracket formed therewith adapted
to slide up and down within the base, a
connecting rod one end of which 1s %ecured
to the crank shatt, the other to the bracket
formed with the cross-head, a cylinder bot-
tom having suttable openings formed therein
<ectired (o the cylinder, a bearing formed
with said cylinder bottom, packing rings
plared therein, an arch also formed with

the cylinder bottom a valve for closing the
mlet opening in the cylinder b{)ttom the
stem of said valve ‘adapted to slide up and
down within the atch, a hollow piston rod
through which a charge is adapted to pass
secured o . the ~ eross-head and passing
through - the eylinder bottom, a piston se-
cured to the upper end of sa1d piston rod,
an aveh formed with the topeof the plbton

~extending over the piston 10d, a valve rest-

e abeve the piston rod, the stem: of which
slides within the arel, X spring 1nterposed

between the arch and tlie valve for norms ally

holding the valve against the piston rod, a
onafd also formed with the top of the pJf;tou
i proximity to its outer edge 20 as to pre-

vent the charge from passing out of the

e\}m:hi. a evlinder head detachably secured
to the oy linder. .means foy conveying chargés
to the evlinder alternately to either side. “of
the piston. and means for exploding said
charges, *-u]}a’mntm]]v as and tor the pur-
pose cot forth.

3. The hevein deseribed eombination of a

Lase. a evhinder composed of an mner and
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owter wall thus leaving a passage around

the cylinder between these walls mounted
upon the base, a shaft passing through said
base, & fly wheel secured thereto on the out-
side of the base, a crank shaft fastened to
the shaft within the base, a cross-head hav-
ing a bracket formed therewith adapted to
slide up and down within the base, a con-

necting rod one end of which is secured to

‘the crank shaft, the other to the bracket
formed with the cross-head, a cylinder bot-
tom having suitable openings formed therein
‘secured to the. cylinder,-a bearing formed

with said cylinder bottom, packing rings
placed therein, an arch also formed with the
cylinder bottom, a valve for closing the inlet

opening in the cylinder bottom, the stem

of said valve adapted to slde up and down
within the areh, a hollow piston rod through
which a charge is adapted to pass secured
to the cross-head and passing through the

cylinder bottom, threads cut thereon, a pis-
‘ton threaded on the upper end of said piston |

rod, the bottom and sides of said piston rod

being cast in one piece, a top threaded 1

“said piston, nuts threaded on either side of

30

the bottom of the piston for holding it 1n

“place, an arch formed with the top of the

piston extending oyer the piston rod, the
tem of which slides within the arch, a

~ gpring interposed between the arch and the

.30

40

valve for normally holding the valve against

~ the piston rod, a guard also formed with
the top of the piston in proximity to 1is
outer edge so as to prevent the charge from

passing out of the exhaust, a cylinder head
Jetachably secured to the cylinder, pipes
entering the passage formed between the
two walls of the cylinder for allowing:air
to pass therein, other pipes leading from
«aid passage, a carbureter, a pipe connecting

‘the last named pipes with said carbureter

 for carvving the air which has passed around

45

~the cylinder through the passage way into
‘the carbureter, a gasolene supply pipe for

supplying gasolene to the carbureter where

50

it 1s, mixed with the air, another pipe lead-

“ing from the carbureter upward to the cham-

ber formed between the bottom of the cyln-
der and the cross-héad so that a charge may

" be drawn in to the lower part of the cylin-

55

“der at the proper time, another pipe leading

trom the earbureter downward into thée base

~ for carrying the charge from the carbureter
into said base where it-is drawnu ward
through the hollow piston rod into the ubper

~ portion of the cylinder, and means for ex-

ploding said - charges after they- have en-

~ tered the cylinder and been compressed, as
:SpeCiﬁQd.'- s - R o

4. In combination, a base having brackets

formed on the outside. thereof for securing

‘the engine to a suitable -frame, a cylinder

) composed of an inner and outer wall thus
6

leaving a passage around the cylinder be-

! tween these walls maunted upon the base, a
shaft passing through said base, a fly wheel
secured thereto on the outside of the base, a

therewith adapted ‘to slide up and down
within the base, & connecting rod one gnd of
which is secured to the crank shaft, the other

| to the bracket formed with the cross-head, a -
| cylinder bottom having suitable openings

formed therein secured to the cylinder, a

| bearing formed with said cylinder bottom,

packing rings placed therein, an arch also

£ormed with the cylinder bottom, a valve for.

closing the inlet opening in the cylinder bot-
tom, the stem of said valve adapted to slide
up and down within the arch, a hollow pis-
ton rod through which a charge is adapted

| through the cylinder bottom, threads cut on
the piston rod, 2 piston secured to the upper
end of said piston rod, the bottom and sides

a thread cut.around the inner surface of the
sides at the upper end thereof, nuts threadecd

tom. of the piston, a top threaded on said

ing over the piston rod, a valve resting
above the piston rod the stem of which shdes
 within thé arch, a spring ‘interposed be-
‘tween the arch and the valve for normally
holding the valve agﬂ-inst- the- piston rod; a
ouard also formed with the top in proximity

to its outer edge so as to prevent the charge

entering the upper portion of the cylinder
from passing out of the exhaust, a cylinder

to pass secured to the cross-head and passing .

of said é)iston being cast in one piece having

| on the piston rod on either side of the bot-.-

piston, an arch formed with said top extend-.

crank shaft fastened to the shaft within the
base, a cross-head having a bracket formed
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head detachably secured to the cylinder, be-

low the.piston, pipes entering the passage
formed ‘between the two walls of the cylin;
der for allowing air to pass therein, other
pipes leading from said passage, a carbu-
reter, a pipe connecting the last named pipes
with said carbureter for: carrying the air
which has passed avound the cylinder

lene to the carbureter where it is mixed with
| the air, another pipe leading from the car-
bureter upward to the chamber formed be-
| tween the bottom of the cylinder and the
cross-head so that a charge may be drawn

proper time, another pipe leading from the
| carbureter downward into the base for car-
rying the charge from the carbureter into

charges after they have entered the cylinder
and beén compressed, a comimutator, means
“for securing it to the shaft, a contact spring
‘secured thereto, a bolt attached to the com-
mutator adapted to come in contact with the

through the passage way into the carbureter,
a gasolene supply pipe for supplying gaso- -

said base where it is drawn upward through
the hollow piston rod into the upper portion
| of the cylinder, means for exploding said

105
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| into the lower part of the cylinder at the
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| contact spring, wires leading to said com- 130
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mutator, a lever secured to the engine, znd | fixed my signature in the présence .of two
an arch one end of which is secured to the subscribing witnesses. L

lever and other end to the commutator so | ' _

that by moving said lever it will turn the . CHARLES M. STEELY'
commutator thus advancing the spark, as| Witnesses: |

and for the purpose set forth: -+ Franrun Baxer, _

In testimony whereof, T have hereunto af- - CrarLeEs KIRCHNER, Sr.
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