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No, 7'75,819.. | a B | Patented Novéember 22, 1904,

CHARLES HIBBARD AND WARREN HIBBARD, OF SANDYHILL, NEW YORK,
ASSIGNORS OF ONE-THIRD TO SUMNER HIBBARD, OF SANDYHILL,
NEW YORK. _ o :

EAPLOSIVE-ENGINE.

L T rus——

SPECIFIC&TION forming part of Letters Patent No. 77 79,810, dated November 22, 1904,
Application filed November 30, 1903, Serial No. 185,212, (No model,)

To all whony 76 Il CORcCeri.: - place and the piston moves out ward this ex- 50
Beit known that we, Crarres Hmssagpand | haust-port is uncovered and at the same time
WarreEN HiBBARD, citizens of the United | the admission-valve is opened by the pressure
States, residing at Sandyhill, in the county of | of gases or vapors from the crank-chamber,
5 Washington and State of New York, have in- |

‘and these gases or vapors pass into the eylin-
vented certain new and usetul Improvements | der, forcing out any products of combustion 55
in Kxplosion-Engines, of which the following | that may remain and filling the cylinder be-
1S a specification. hind the piston. The inward or rearward

Our invention relates to explosion-engines | stroke of the piston compresses the gases or

ro of the class in which a piston reciprocating | vapors, and just before the piston has reached
in a cylinder is operated by successive explo- | the limit of its inward stroke the charge isig- 60
stons of ‘a mixture of gas and air or hydro- | nited, which charge after ignition is further
carbon vapor or spray and air, and the gen- | compressed by the inward movement of the
eral objeets of our invention are to provide a | piston,after which the piston is torcibly moved

15 an engine of this class which, while simple in | on the outstroke. '

‘construction, is powerful and will operate uni- In this class of engines where the 1gnition 65
formly when running at different speeds or | devices are located outside the working ecyl-
under varying loads. | Inder the operation of the engine is sometimes

-We preferably embody our invention in a rendered irregular by reason of the fact that

20 single - acting simple two - cycle engine in | the charges admitted past the admission-valve
‘which an explosive mixtiare compressed in the | are mnsufficient to fill both the cylinder and 7o

crank-chamber by the working piston is ad- | the chamber containing the ignition devices—

mitted to the working cylinder through a | 7 «., the charge for the most part goes to the

- valve-chamber containing igniting devices cylinder-—and when the spark is made no ex-

25 (such as the electrodes of electrical igniting | plosion takes place, and hence the action of

devices) and having a port through which the | the engine is made irregular.  This is espe- 75
mixture is delivered radially to the working | cially the case in two-cycle engines when the
cyvlinder.  Opposite this port within the cyl- | engine is running at reduced speed or with
~ Inder is located a cylindrical boss, against | light charges. We have overcome this ob-
30 which the gases, vapors, or sprays impinge | jection by so constructing the vatve-chamber,
and which causes the radial current of the mix- | which also contains the sparking electrodes 8o
ture to be broken up into curved currents or | or 1gnition devices, that it tends to retard the
ecddies, which eff

‘ectively clear the cylinder of passage of the explosive mixture to the work-
exploded gases and tend to confine the unex- | mmg cylinder and to detain it in the valve-

35 ploded charges of the mixture to the rear end chamber, so that while a free passage of the
of the cylinder and prevent any tendency | mixture to the cylinder is permitted when the 8 g
thereof to pass directly to the exhaust-port. | supply is plentiful, as when running at higl

- This eylindrical deflector is placed eccentrie- speed or where the engine is set to run with
ally to the axis of the working cylinder, so | a heavy load, the passage of mixture is re-

40 as to leave more space between the admission- | tarded at othor times, as where the speed is
port and the boss than between the boss and | slow or the valve 15 set to give small admis- go -
the opposite side of the cylinder, by which ar- | sions and reduce the horse-power. Thus We

- rangement the charges are caused to spread | insure that theae shall be under all conditions
and follow the curved lines of the boss more enough explosive mixture in the valve-cham-

=

45 effectively than they would if the boss were | ber In proximity to the electrodes or 1gnition

concentric with the working cylinder. The | devices to produce an explosion at each nor- 9s
exhaust-port is located near the iront end of | mal operation of the engine. -
the cylinder, and the engine is so constructed - In the accompanying drawings, Figure 1

and operated that when an explosion takes | shows a vertical central section through a two-
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cyele engine embodying our improvements.
Fig. 2 is a detail view in section, through the
valve-chamber, on the line 2 2 of Fig. 1. Fig.
3 shows a transverse section on the line 3 3 of
Fig. 1. Tig. 4 isa view, on an enlarged scale
and in section, of the chamber of the admis-
sion-valve. | :
The working cylinder A of the engine may

e of usual or of any approved formin general

construction. It is shown as being provided
with a water-jacket «, an admission-port
and an exhaust-port . The piston B recip-
rocates in the cylinder in the usual way, and

it is jointed to the rod C, connected in the

usual way with a crank-shatt D, inclosed by
a casing B, to which a mixture of gas and air,
oasoleneand air,or other hydrocarbon mixture
is admitted through a port ¥. In the specific
construction shown air is admitted at f anc
oas at g. The gas-port is regulated by a nee-
dle-valve ¢, and the admission of both gas
and air to the port F'is controlled by a check-
valve H of ordinary construction. It will be
anderstood that when the piston b moves 1n-
ward toward the rear end of the cylinder air
and gas are admitted past the valve H and
that when the piston moves outward the valve
is closed by its spring or by the pressure of
oases in the crank-chamber 1.

The rear end of the cylinder A is formed
with a cylindrical boss A’, which projects out-
ward toward the piston across the radial acl-
mission-port #. This boss is hollow and con-
nects with the water-jacket ¢. lts axis is ec-
centric to the axis of the cylinder, thereby
leaving more space between the boss and the
admission-port « than between the boss and
the opposite side # of the cylinder. This
hoss is so arranged as to deflect the charges
of explosive mixture which enter the cylinder
through the admission-port. 1f the boss were
absent., there would be a tendency for the ex-
plosive charges to pass directly trom the ad-
mission-port to the exhaust-port; but in the
arrangement shown these gases strike against

the curved wall of the boss and spread 1n an

outward direction about it, curved currents

or eddies being formed which effectively clear |

the cylinder of spent gases and tend to con-
ne the fresh gases at the rear or inner end
of the cylinder and to hold them there until
the explosion takes place. When the charges

are plentiful, they will fill the cylinder com- |

pletely and free it from products of combus-
tion left by a preceding charge; but when the
charges are less plentitul or light they will to
a large extent be confined at the rear end of
the cylinder. At any rate, experience has
shown that the construction which we employ
prevents the direct passage of explosive mix-
ture from the admission to the exhaust port.

" The eccentric arrangement of the boss 18 also

important, because it permits the gases to

spread somewhat betore striking the surface .

1
|

M LT p—

just below the electrodes £.

to successtully perform these functions;

775,819

of the boss. 1If the boss were concentric with 65

' the axis of the cylinder or were closer to the

admission-port, they would strike more cli-
rectly against the boss and would not have
the same tendency to follow the curved lines
of the surface of the cylinder. '
The admission-valve J is contained within
o valve-chamber K adjacent to the admission-
port #. This chamber also contains the elec-
trodes % of the ignition devices, as we prefer
to use electrical ignition devices, although so
far as part of our invention is concerned other
ionition devices may be used. The wvalve-
stem 7 passes through a ouide ;' below the
valve. and its lower or outer end carries 4
cross-pin 7%, between which and the guide 18
interposed a spring j°, which so presses on
the cross-pin as to tend to close or hold closed
the admission-valve. The valve-head has a
seat on the bottom ot the valve-chamber, and
below this head is a passage L, leading to the
crank-chamber 1. The valve-seat 1s located
below the plane of the admission-port « ancl
_ The top wall of
the valve-chamber is above the plane of the
admission-port«, and where the top wall joins
the side walls the chamber 18 beveled or 1n-

clined on all four sides, as indicated at 4.

The upper part ot the passage 1., just below
the valve-head, has inclined walls / ', which
slope upwardly 1n an inelined direction to-
ward that part of the valve-chamber opposite
the admission-port «, by which formation the
inflowing gases are directed toward that-end
ot the chamber and are prevented from pass-
ing directly to the admission-port: On that
side of the valve-chamber where the admis-
sion-port is located and just below the plane
of the port a rib /*is formed, which has an

70

75
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andercut wall sloping from 1ts lower edge up-

wardly toward the ignition devices. The pur-
pose of thus forming the walls of the valve-
chamber is to prevent
the explosive mixture through the admission-
port to the working cylinder and to detain

these gases in the valve-chamber close to the

ionition devices.

The tormation of the valve-chamber which
we have specficially described has been found
but
wedo not confine ourselves to the precise tor-
mation shown and described, as these may be
somewhat varied and yetaccomplish the same
results. |

When the engine is running at high speed
and there is a free lift to the valve, so that a
plentitul charge 1s admitted at each recipro-
cation of the engine, the cylinder, as well as
the valve-chamber, will always be filled with
feient explosive mixture to pertorm the

suf
order continuously ov

operations in regular
without interruption; but when the acdmis-

sions are light, as when the engine 1s running
at low speed or the valveis given only a slight

the direct passage ol
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lift to admit only a small quantity of the mix-~

ture at each operation. it:is important that !
enough of the mixture should he detained

close to the ignition devices to effect an ex-

plosion, even though none or only a small |

quantity of the mixture be admitted to the

‘cylinder, as an explosion in the valve-chamber
will cause an expansion which will be com-
municated to the cylinder and effect the re- |
- | charges of explosive mixture the axis of which
The construction and organization which 18 eccentric to the axis of the cylinder, and
1 ' which has an annular space around 1t for the

L

ciprocation of the piston.

clent

.

we have shown has been found to be e

~under all circumstances, working well when
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35
ent invention it is not herein shown or cde-

10

15

the supplies of the mixture are plentiful and
also when they are very light. If the 1gnition
devices were located in the cylinder itself and |

the charges admitted were light, they would
become so diffused in the cylinder as to pre-
vent explosions under many conditions. - In
fact, where the ignition devices are thus ar-
ranged the valve mechanism could not be ad-
justed to admit very light charges and obtain

successive explosionsatregular intervals: but
by our improvements, where the ignition de-
vices are located in a separate valve-chamber

of small area, the admission-valve can be set
to admit a mere puff of the explosive mixture

which in any such case will be confined to the

valve-chamber and concentrated close to the
1gnition devices, and hence will always be ex-
ploded at the proper time.

Thevalve-stem 5'is jointed to arod M, which
a governor by which

may be connected with
the lift of the valve 1s regulated.
As the governor forms no part of the pres-

scribed. |
We claim as our invention—

1. Anexplosion-engine comprising a work-

ing cylinder having a radial admission-port for

the explosive mixture, and a boss closed at its.
inner end projecting inwardly from the rear

end of the cylinder having an annular space
around 1t for the circulation of the explosive

gases and which is shaped to receive the ex-
plosive mixture from the admission-port and .

to retard its passage toward the exhaust-port
of the e¢ylinder. .
2. An explosion-engine comprising a work-
ing cylinder having a radial admission-port

near 1ts rear end for the explosive mixtureand

an exhaust-port near its opposite end and a

boss closed at its inner end projecting in-

- wardly from the rear end of the cylinder,

55

60

which has an annular space around it and the

surtace of which is.shaped to retard the pasg-
sage of the explosive mixture toward the ex-
haust-port and to cause 1t to circulate at the

rear end of the cylinder. _ -
3. An explosion-engine comprising a work-

~a boss having a closed inner end projecting

inward from the rear end of the cylinder hav-

Ing cylinder having a radial admission-port
near 1ts rear end for the explosive mixture, and

Ing an annular space around it and the surface

of which facing the admission-port is curved

65

transversely but longitudinally parallel orsub-

stantially so with the axis of the cylinder.

4. Anexplosion-engine comprising a work-
ing cylinder having a radial admission-port

for the explosive mixture, and a evlindrical

- boss projecting inward from the rear end of
the eylinder across the path of the incoming

circulation of the gases whereby they are im-
peded or held for a time at the rear end of
the cylinder. ' -

near one end for the admission of explosive.

gases and an exhaust-port near the opposite

end and a cylindrical boss projecting inward

across the path of theincoming explosive mix-

ture and the axis of which is eccentric to

75

5. Anexplosion-engine comprising a worl- 8o

ing cylinder having a radial admission-port -

the

ax1s of the working cylinder and which has )

an annular space about it for the circulation

of gases.

6. Anexplosion-engine comprising a work-
ing cylinder having a radial admission-port
near 1ts rear end and an exhaust-port nearits

oppostte end and a cylindrical boss projecting:

inward from the rear end of

port and the axis of which is eccentric to the
axis of the working cvlinder. |

ot the cylinder
across and beyond the plane of the admission-

50

7. An explosion-engine comprising a work-

1ing cylinder, an admission-valve and igniting
devices and a valve-chamber inclosine the 19~

nition devices which communicate with the

working cylinder and the walls of which are
formed withinclined deflecting-surfaces which

converge toward the ignition devices.
3. Anexplosion-engine comprising a work-

ing cylinder, an admission-valve and ignition

10OG

10%

devices, and a valve-chamber inclosing the ig-
nition devices, formed with a port communi-

cating with the working cylinder and with a
valve-seat connecting with a deflecting-sur-

face which directs the inflowing mixture away
from the admission-port of the cylinder and

which 1s also formed with a deflecting-surtace
‘at the admission-port and close to the valve

whereby light charges are prevented from
passing directly from the valve-seat to the ad-
mission-port and are def] seted toward the ig-
nition devices.

9. An explosion-engine COMPrising a wori-
ing cylinder, an admission-valve and ienition
devices, and a valve-chamber inclosing the ig-

nition devices, provided with a port commu-
nicating with the working cylinder and with

a valve-seat close to sald admission-port, said
“chamber being formed with a deflecting-shoul-

ITO

._]QZ-IS k

120

123

der close to the admission-valve which pre- -

vents the explosive mixture from passing di-

rectly to the valve when the valve is opened
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to a small extent but across which the explo-
sive mixture readily passes when the valve1s
opened more fully. |

10. Anexplosion-engine comprising a Wwork-
ing cylinder, an acdmission-valve and ignition
devices, a valve-chamber inclosing the igni-
tion devices and to which the explosive mix-
ture under pressure is admitted, and which 1s
formed with a deflecting surface or shoulder
near the valve-seat and near the admission-
port to the cylinder which prevents the fi
of the explosive mixture from the valve-seat
t5 the admission-port of the cylinder when
the valve is opened to a small extent, sald
valve -chamber being also formed with In-
clined surtaces converging toward the 1gni-
tion devices whereby small charges are con-
centrated at the ignition devices.

11. Anexplosion-engine comprisinga WwOork-

oW

devices and a valve-chamber inclosing the 1g-
nition devices and formed with a valve-seat

connecting with a deflecting-surtace which di-
rects the inf]

owing mixture away from the ad-
mission-port of the cylinder and which is also

L]

tormed at the top with inclined surfaces con-
verging toward the ignition devices whereby
the explosive mixture 1s concentrated at the
ionition devices when small charges are ad-

mitted.
In testimony whereof we have hereunto sub-

seribed our names. |

CHARLES HIBBARD.
WARREN HIBBARD.

Witnesses: _
Jamus C. (FIBSON,
Cuarres C. COWEN.

" ing cylinder, an admission-valve and ignition 20
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