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No, 739 220.

UNITED STATES

Petented September 15, 1903

PATENT OFFICE.

* JOUN H. REDFIELD, OF SPOKANE, WASHINGTON.

EXPLOSIVE-ENGINE.

| bPWCIFleTION fe:rmlng pert of L*ﬂ‘-i:tsem.-:r Petent No. 739,220, dated September 15, 1903
Appheetmn ﬁled Nevember 21,1902 Serial No. 132 318. (No model.) |

To all whom it ma J concern:

Be it known that I, JouN H. REDFIDLD, a |

citizen of the Umted States, residing at Spo-
- kane, in the county of Spokane and State of
Washington, haveinvented anew and useful

Exploswe Enﬂme, of Whl(‘h the followmﬂ 1%.

a specification.
This invention relates to ce1tmn 1111prove-

ments in explosive - engines, ¢ ‘and more espe-

cially to that class of engines for use in the

operation of drills or 013]161 tools in mines,

tunnels, and similar places where engines of

this ehm acter cannot ordinarily be emp103 ed,
owing to the poisonous exhaust and the con-
Sequent vitiation of the air.

An object of the invention is to provide for
the cooling of the eylinder by entirely inelos-
ing the cr ank chamber and employing it as
& suetlon inlet chamber of whieh the lower
“or inner face of the trunk - piston forms the
operative element, the airto cool the cylinder
- being drawn In thr()unh an opening in the up-
per eylmder—head and thence through ports
or passages situated in the wall of the cylin-
der and into the crank-chamber, from whence

it is discharged, together with the products of |.

combuetmn 13]11011011 a pipe leadlno to the

outer alr.
A still fm ther ob;jeot of the mventmn is £0
provide for the conveyance of the poisonous

“exhaust from the engine to the mouth of the |
‘mine, tununel, or other place where the engine

18 loceted -

With these and. other objects in view the
invention consists in the novel construction
and arrangement of parts hereinafter de-
- seribed 111ustreted in the accompanying draw-

1ngs, and particularly pointed out in the ap-.
pended claims, it being understood that vari-.

ous changes in the form proportions, size,
and minor details of the structure may be

made without departing from the spirit or |

sacrificing any of the adventeﬂes of the in-
vention.

In the accompanying drewmwe I‘lu‘me 1 15' |

a longitudinal sectional eleva;tlon of a o8-

enﬂ'me constructed in accordance with my

10 indicate cor reepondmw parts Lhmuo‘hout
the several figures of the drawings. o
‘The engine is prowded with a supportmm
Dase 10, on which is bolted a crank-chamber
11, hzwmo suitable bearings for the support
--of a c1a11k—shafb 13, havmﬂ one or more fly-
wheels 14, either or both of which may be
used as ‘belt - wheels. - On top of the crank-
casing is bolted a eyhnder 15, in which 18 a
tr unk -piston 16, connected in the usual man-
ner to the mank shaft. | |
Atone side of the cyhndel is bolted a valve-

| chambe1 17, formed in the usual manner and

‘provided with inlet and exhaust valves, of
which the stems are indicated at 18 and 19,
respectively. This portion of the strueture |

may be similar to that ordinarily followedin

the construction of four-cycle engines and 7j
| forms no part of the present 1nvent10n The-
‘explosive mixture is fed to the valve-cham-
ber 17 through a supply pipe 20, and the ex-
| haust is led throun'h a pipe 21 to a muffler 22,

‘which may be of any ordinary eonstructlon, 75

and from thence to the outer air in a manner
‘more particularly described hereinafter. -
‘Intheupper portion of the exploswe -cham- -

l ber is an insulated sparking plug 24, of the

usual construction, and which may be con-
nected to a source of electrical energy in the
ordinary manner. In the side of the explo-
‘sion-chamber is a bearing for the reception of

a rock-shaft 25, to the inner end of which 18 -
secured a movable contact 26, which forms
' the opposing terminal of the elrcmt the sepa-

ration of the two electrodes resultmg in the
formation of an arc and the. spark igniting
| the éxplosive mixture in the usual manner.
| The sparking and the valve-operating
mechanisms form no part of the present in-
vention and may be operated in any ordinary
manner. |
Tn ovder to cool the eylmder I provide in-
the cylinder-head a port or passage 90, closed
| by aninwardly-opening check-valve 91. This
opening ¢communicates with a number of ports
| or passages 92, formed in the cylinder-head
and eommumeaﬁmw in turn with vertically-

111vent1011 "Fig. 2 is a sectional plan view of | disposed ports 93, formed in the wall of the cyl- 100
the same on the line 2 2 of Fig. 1. Fig. 3is | inder and te1m1netmw at the upper portion
g0’ a view of a portion of the upper end of the | of the closed crank- ehember 11. - The con-
cylinder on the line 3 3 of Fig. 1. struction is such that on the upstroke of the
Similar n11merels of 1eterence are employed | piston during the compression and exhaust -

||||||||




[O

L5

- 20

30

35

40

45

=

{)f the gases a partial vacuum will be created
1n the 01*&1111 chamber and air will be drawn
through the opening 90 and downwardly
through the ports 92 and 93 to cool the cyl-
inder. This air enters the cranlk-chamber,

and on the downsiroke of the piston is for ced
out through a pipe 95, having an outwardly-
opening eheck valve 96. The pipe 95 18 led
du'wtly to the outer air, so that a portion of
the airin the tunnel ormine is constantly be-
ing pumped to the surface of the ground and

_must be replaced by fresh air from without,

thus creating a natural circulation and at all
times Leepmﬂ up a constant supply of fresh
alr. | |
The exploded gases are led from the lower
portion of the muffler througha pipe.97 to the
air-exhaust pipe 95, the connecting - pipe 97
being provided with an ou‘mvm*dlv opening
check-valve 98, so that none of the exploded

gases can enter the tunnel or mine and vitiate
the air. As a further means of induecing the
circulation the muffler may be provided with
one or more pipes 99, having inwardly-open-
g check-valves 100 .‘ELlld &) Lontl olling-valve
101 to permit the flow of a quantity Of fresh
air into the muffler, there to mingle with the
exploded gases and be carried off throuﬂr h the
alr- exhausb pipe 95.

It will of course be understood that the po-
sitions of the check-valve and discharge-pipe
may be transposed and the air drawn into the
crank-chamber direct on the upstroke of the
pistonandthencedischarge upwardly through
the passages in the walls of the cylinder and
forced out through the discharge-pipe con-

‘nected to the top thereof, and This change

may be made without in any manner depart-—
ing from my invention.

Ha,vmﬂ‘ thus deseribed my illvention, what
I clatm is— |

1. Aventilating system for mines, tunnels,
shafts and the like COMPrising a ELS engine
acting In part as an air-pump to induce the
flow of a current of vitiated air from the
nine through the cylinder-jacket and thus
effecting the heating of the air by radiation
and conduction from the heated cylinder, a
discharge-pipe leading to the outer air and
serving to conduct the vitiated and heated
air thereto, and a connecting-pipe for con-
veying the exhaust from the engine to said
pipe to further assist the heating operation

and by its force or impact aiding in the move- |

739,220

[ ment of the air toward the outlet end of said

pipe. -
2. A ventilating system for mines, tunnels,
shafts and the lllxe in which a gas-engine is
employed forthe operation of drills and other
tools, said gas-engine acting in part as an air-
pump and indueing the current of vitiated
air from the mine through the eylinder-jacket
to thereby cool the cylinder and at the same
time heat the air by conduction and radia-
tion from theecy 1111(1{31', a discharge- plpe lead-
ing from the engine to the outer alr and
Lhrounh which said vitiated and heated air is
(3011(111{3L0d connections hetween the exhaust
and a mu ﬂer, an air-entrance pipe leading
to the muffler to conduet thereinto vltmted

air from the mines, said pipe being provided

with a check-valve, and a (3011110(31311] -pipe
between the muffler and the dlseha]_fe-plpe
to convey away the exhaust and the air en-
tering the murtler, the discharge through the
pipe bem o eﬂ’eeted partly by 13]10 force or im-
pact of ’rhe exhaust, partly by the pumping
action of the gas-engine, and partly by the
natural tendency of the heated air to rise to
the surface end of the pipe.
3. In an apparatus of the class described,

a gas-engine having
W1L11 a Cl"EL]l]vChﬂlIlel‘, alt-passages leading

through the walls of the cylinder to form a

L,,oohn -Jjacket therefor, the inner side of the
piston of the engine actin o in connection with
the crank-chamber to form a pump for in-
ducing the flow of vitiated air from a mine
thlounh the cylinder-passages to thereby cool
the cy lmder and at the same time heat the
alr by radiation and conduction from the
heated cylinder, an air-discharge pipe lead-
ing {rom the engine to the outer alr and pro-
vided with an 1nwardly-closing check-valve,
a muffler, a connecting-pipe between the muf-
fler and the exhaust-port of the engine, and
a second pipe also containing a check-valve
and connecting the muffler to the air- dis-
charge pipe, the connection between the two

pipes being at a point beyond the ¢heck-valve

of the main pipe, substantially as specified.
In testimony that I claim the foregoing as

my own I have hereto affixed my 51-:‘*‘121{1,13111 ein

the presence of two witnesses.
JOIIN II. REDTIELD.
Witnesses:
ALEX. A. ANDERSON,
IH. RANAHAN,
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