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UNITED STATES

PATENT OFFICE,

JOIIN J. BORDMAN, OF BROOKLYN, NEW YORK.

GAS-ENGINE,

SPECIFICATION forming part of Letters ?atent No, 547,4:14, dated October 8,1895,
Application filed February 3,1894, Serial No, 408,943, (No model.)

To all whom it may concern:

Beit known thatI,Jorn J. BORDMAN, a eiti-
zen of the United States of Amerieca, and a
resident of Brooklyn, in the county of Kiugs
and State of New York, have invented new
and useful Improvements in Gas-Engines, of
which the following is a specification.

This invention relates to that class of en-
gines in which an explosive-gas is employed,
and it eomprises a turbine-wheel operating
to open and close the gas and air ports and
to receive the impulse of the explosive-mix-
ture, ‘

I will deseribe an engine embodying my in-
vention, and then point out the novel features
in appended claims.

In the accompanying drawings, Figure 1 is
an elevation, partly in section, of an engine
embodying my invention. Fig.2is a longi-
tudinal central section thereof. Fig. 3is a
transverse vertical section, showing a modi-
fied arrangement of ports. Fig. 4 is an ele-
vation, partly in section, showing a modifica-
tion. Fig. 5is an end view of the igniting-
chamber, showing a part of the igniting mech-
anism. Fig. 6 is a cross-section thereof. TFig.
7 is an elevation, partly in section, showing a
modification. Fig. 8 is a transverse section
thereof. Fig. 9 shows a mechanism for modi-
fying the speed of the power-transmitting
shaft, and Fig. 10 is a side elévation thereof,

Referring by reference-characters to the
drawings, A designates a cylindrieal casing,
supported by a suitable base and comprising
an annular explosion-chamber a, an annular
water-jacket a’, and the interior chamber a2,
within which the power-wheel B rotates.
Water is supplied to the jacket through the
passage n, circulates through n’ n? and dis-
charges through n®. This power-wheel B is
rigidly mounted on a power-shaft a3, having
bearings through the end walls B’ of the cas.
ing A, and provided with a fly-wheel D and
a band-wheel or pulley E.

The power-wheel Bis provided in its periph-
ery with buckets b, the end walls of which
extend substantially at right angles. to the
axis of the wheel and are designed to receive
the shock or force of the exploding gas which
passes from the explosion-chamber ¢ into the
buckets through ports f, extended through
the water-jacket a’. The ports f are shown

as arranged at a tangent, so that the force of
the explosion will be more direct upon the
walls of the buckets. The walls of the ports
J do not extend entirely across the water-
jacket, but spaces or openings are left at the
ends for the free circulation of water, as shown
at d’in Fig.2. The water-jacket a’ not only
extends around the inner circumference of
the explosion-chamber, but extends over the
outer side thereof, as plainlyshown in Fig. 2.
This water-jackef obviously serves to prevent
an over-heating of the parts coming in con-
tact with the exploding gas.

The wheel B has blade-like spokes b’, ex-
tending from the hub ¢ to the rim or pocket
portion, and these spokes, with the end walls
% form the gas and air mixing chambers.
Atmospherie air passes into the spaces or
chambers between the blades or spokes
through holes & in the casing A, and if de-
sired the flow of air may be regulated by
means of a damper (shown in Fig. 2) in the
form of an annulus B? mounted to rotate on
a bearing of the shaft a? and provided with
openings that may register more or less with
the holes k. Some or all of the blades or
spokes b’ may be provided with openings %’
forthe more thorough circulation and mixture
of the gas and air.

I will now deseribe means for supplying
gas to the engine.

B® indicates a tank or veceptacle for con-
taining a supply of gasoline or other hydro-
carbon, and this tank has a valve-controlled
conduit b, communicating with a longitndinal
hollow or chamber in the shaft a®, which at
its inner end has a series of outlets b open-
ing into the space containing ths blades or
spokes of the wheel. In order to govern the
inflow of gas, and therefore govern or render
uniform the speed of the engine, I provide a
valve to open or close more or less the open-
ings b°% As shown in' Fig. 2, this valve con-
sists of a plug or piston B4 adapted to slide
longitudinally in the bore of the shaft a? It
has connection with "a rod 7%, extending
through theshaft and having pivotal connec-
tionatthe outerend with fulerumed weighted
arms B which by centrifugal action serve
to movethe rod b% and consequently the valve
B The concave disk B° centrifugally dif-
fuses a liquid, as gasoline, issuing from out-
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lets 15. The gasoline issues from the open-
ings b° in the form of a spray or vapor by cen-
trifugal action or by thesuction of the wheel
B and becomes thoroughly mixed with the air.
This explosive mixture passes from the spaces
or chambers between the blades or spokes to
the explosion-chamber, through ports h inthe
end walls b2 through ports 2/, communicating
with radial channelsy, formed in the end walls
B’ of the casing A, and through ports h?,
which communicate with the explosion-cham-
ber a. In other words, the blade-like spokes
of the power-wheel serve the purpose of an ex-
haust-fan, drawing the air and gas into_the
wheel and by centrifugal force the mixed air
and gas is driven through the ports commu-
nicating with the explosion-chamber. It will
be seen that the end walls b? of the wheel B
serve as a valve to eut off and open the flow
of gas and air to the explosion-chamber and
that the peripheral face of the wheel B ad-
jacent the brackets b serve as a cut- off valve
for the ports £. An exhaust-passage ¢ leads
from the pockets b to any outlet e’ for the
discharge of the products of combustion.

I will now describe means for igniting the
gas in the explosion-chamber.

C designates pole-pieces having bearings of
insulating material ¢" and having electrical
connection with any desired source of elec-
tricity—such, for instance, as a battery .
The pole-pieces have a yielding longitudinal
movement, and for this purpose I employ
springs ¢, abutting at one end against collars
or shoulders on the pole-pieces and at the
other end against a fixed portion of the cas-
ing, as shown in Fig. 2.

C? designates contact - pieces adapted to
make and break connection with the pole-
pieces. These contact-pieces are mounted on
a carrierc?, which has rotary motion imparted
to it from the shaft ¢®. As shown in Fig. 2,
this carrier is mounted on the inner end of
shaft ¢5, having an insulated bearing in the
casing and provided at its outer end with a
bevel-gear ct, meshing with a bevel-gear ¢® on
a shaft ¢5. The opposite of the shaft ¢’ has
a bevel-gear ¢’, engaging with a gear-wheel
¢8, rigidly mounted on the shaft a®

The contact-pieces C* and the pole-pieces
C are arranged to make and break electrical
connection within a chamber C?, having com-
munication with the explosion-chamber q,
and the rotary movement of the contact-
pieces is so timed that the arc or sparking
will take place when the explosion-chamber
is filled with explosive and the several ports
J' are closed and the several ports or jet-pas-
sages f are uncovered at their inner ends.

In the example of my improvement shown
in Fig. 5 there are but two gas-ports leading
into the explosion-chamber, and it will be
seen that the ports 71 are arranged in differ-
ent cireles and that the ports 7’ are also ar-
ranged in different circles, so that said cham-
ber is charged with gas but onee during an
entire revolution of the power-wheel, and to

547,414

properly time the igniting mechanism I have
shown the carrier for the contact-pieces as
rotated from the shaft a® by means of a
sprocket-chain D’ and the sprocket-wheels
D2 D3,

In the example shown in TFig. 4 1 have
shown a water-jacket d as surrounding the
outer side of the explosion-chamber.

In the modification, Figs. 5 and 6, T have
shown the contact-pieces made in the form
of a yoke d’, which has insulated con nections
with the carrier ¢ :

In lieu of the several buckets heretofore de-
seribed for the power-wheel I may employ two
buckets for the gas explosion, as shown at B’
in Figs. 7 and 8, and the faces of these buek-
ets may be concaved, as shown. In this ex-
ample I nse jet-tubes f’, projected through
bearings through the water-jacket, and the
casing A may have plug-stopped openings f?
opposite the jet-tubes f, sothat said jet-tubes
may be easily inserted or removed when de-
sired. In this example the exhaust or spent
gases pass through lateral ports I into an an-
nular passage F’ formed in the casing and
having an outlet ¢’.

In Figs. 9 and 10 I have shown means for
reducing the speed of the driving-pulley L.
In this device the driving-shaft is made intwo
sections G G, the section G having bearings
in the casing A and the section G" having
a bearing in a pillow-block G On_the sec-
tion G of the shaft is affixed a crank D*, which
may be in the form of a fly-wheel or arm. A
pin 1 extends frem the crank D?and a double
pinion 2 is rotarily mounted on this pin. The
crank may have a weight 3 attached to it to
counterbalance the deuble pinion 2. One sec-
tion of the double pinion 2 meshes with a gear-
wheel 4, mounted in a fixed position on the
pillow-block G2, and the other portion of the
double pinion meshes with a gear-wheel &
fixed on the section G’ of the driving-shaft.
The pinion 2, in rolling around the fixed gear
4, is caused to rotate on its pin and impart
rotary motion to the gear 5 and section G’ of
the shaft, when gear 5 has a greater or less
number of teeth than gear 4. For example,
gear 4 may have one hundred teeth and geard
one hundred and one teeth The pinion hav-
ing teu teeth, in rolling around gear 4, will re-
volve on its pin ten times, and in rolling
around gear 5 impart a movement or speed
relatively to gear 4, equal to oue tooth, or the
difference between the numbers of teeth of
the two gear-wheels.

Taving described my invention, what I
claim is—

1. A gas engine having in combination a
casing provided with a combustion chamber,
extending around it a power wheel within the
casing, means forigniting the gasand a water

jacket, extending around the inner circum-

ference of the combustion chamber substan-
tially as specified.

2. In a gas engine the combination of a cas-
ing having an annular explosion chamber and
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a water jacket, and having the ports leading
from the explosion chamber to the exterior of
the power wheel, substantially such as de-
seribed and a power wheel serving to. open
and close said ports, substantially as specified.

3. In a gas engine the combination with a
casing having an annular explosion chamber,
the power wheel located within the circum-
ference of the explosion chamber provided
with peripheral buckets, means comprising a
chambered driving shaft for supplying gasto
the interior of the power wheel, the air open-
ings leading through the casing to the inte-
rior of the power wheel and means for adjust-
ing the entrance of air, substantially as speeci-
fied. '

4. In a gas engine, the combination with a
casing having the explosion chamber, the wa-
ter jacket, the power wheel located within the
circumference of the explosion chamber and
havingthe buckets or abutments, the recessed
power shaft having communication with the
interior of the power wheel, means for auto-
matically regulating said communiecation, and
asupply tank having communication with the
recess in said shaft, substantially as specified.

5. In a gas engine, the combination with a
casing having an explosion chamber, of means
for supplying gas and air thereto, and the
power wheel located within the circumference
of the explosion chamber having peripheral
buckets or abutments, the blades or spokes
forming gas and air mixing chambers, sub-
stantially as specified.

In a gas engine, the combination with a
casinghaving the annularex plosion chamber,
provided with a series of ports leading to the
power wheel, means for igniting an explosive
in said chamber, a supply tank for said ex.
plosive, a water jacket adjacentthe explosion
chamberand the power wheel arranged within
the eircumference of the explosion chamber
having the concaved buckets or abutments,
substantially as specified.

45 7. In a gas engine, the combination with a
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casing having an explosion chamber, a power
shaft and a power wheel, of gas igniting mech-
anism comprising a source of electricity, pole
pieces having a yielding longitudinal move-
ment, the contact pieces, a rotary carrier for
said contact pieces, and means for rotating
said earrier from the power shaft, substan-
tially as specified.

8. In a gas engine, the combination with a
casing having the annular gas chamber, and
the power wheel, arranged within the gas
chamber of a gas supply tank, a recessed pow-
ershaft having communication therewith and
having outlets into said wheel, and a valve
for automatically governing said outlets sub-
stantially as specified.

9. In a gas engine, the combination with a
casing having a gas chamber, and the power
wheel, of the gas supply, the recessed power

shaft having communication therewith and
having outlels opening into said wheel, the
automatic valve for said outlets, and the dis-

_ary, 1894.

o

tribution disk adjacent said outlets into the
wheel, for diffusing the entering gas, sub-
stantially as specified. ]

10. In a gas engine, the combination with
the casing having the gas chamber and water
jacket;. the power wheel and the power shaft,
of anigniting mechanism,comprising a source
of electricity, the pole pieces, the rotary con-
tact pieces, the carrier therefor and the gear
wheel communications between said carrier
and power shaft, substantially as specified.

11. In a gas engine, the combination with a
casing having the gas chamber, and a water
jacket extending around said gas chamber,
and having portions extending around thein-
ner side of said gas chamber; the power wheel
within the gas chamber and having the buck-
ets; the power shaft, the gas supply having
commaunieation with the interior of the wheel
and igniting mechanism substantially as
specified.

12. In a gas engine, the combination of the
casing having an annular gas chamber and
an annular water jacket; of the power wheel B
located within the gas chamber; the recessed
power shaft having outlets into said wheel;
the plug valve or equivalent BY and the
weighted arms B5 for moving said valve sub- -
stantially as specified.

13. A rotary gas engine comprising a com-
bustion chamber and a power wheel, the said
wheel, in its rotary movement serving to
draw an explosive element to its interior and
foreing it by centrifugal action, into the com-
bustion chamber, substantially as specified.

14. An explosive engine, comprising a ro-
tary wheel within a casing having an annu-
lar combustion chamber, means for supply-
ing air and gas to the interior of said wheel
and ports providing communication between
the interior of the wheel and the combustion
chamber, the said wheel in its rotary motion
serving to draw air and gas into the wheel
and expelling it into the combustion cham-
ber, substantially as specified.

15. In a gas engine the combination with a
casing, having an annular combustion cham-
ber, of a power wheel within the circumfer-
ence of said chamber and having blade like
spokes forming chambers, and ports leading
from the interior of the wheel to the combus-
tion chamber, the openings of said ports
within the wheel, being arranged in different
circles, one relatively to the other, whereby
the explosive element will be discharged into
the combustion chamber, but once during the
revolution of the wheel, substantially as
specified. '

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 1st day of Febru-

JOHN J. BORDMAN.
‘Witnesses:
JAS. E. WARNER,
" W. L. BENNEM,
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