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To a,ZZ wham it m/mf concern: |
Be it known that I, JAMES FRANK DURYEA

o a citizen of the Umted States of America, re-

siding at Springfield, in the county of IIa,mp-
den and State of Massachusefts ;Jhaveinvented
new and useful Improvements in Hydroem-
bon or Gas Engines, of which Lhe followmﬂ' is

a speelﬁcatmn

IO

This invention relates to 1mpr0vements in

hydrocarbon or other gas engines, and has

for its objectsthe constructmn of anengine in

~which the supply of liquid hydrocalbon from
- the supply-tank to the atomizing devices can

20

be automatically regulated and the relative
‘proportions of said atomlzed hydrocarbon and
- air be easily and quickly adjusted, and to
- volatilize by heat the atomized liquid hydro-

carbon before it pa&ses into the cylinders of

the engine, and also to improve the construc-
tion of the electric igniters for exploding the
- charge of gas in the eyhnders and means for

1emﬂat1ng the time of such ignition; and the

- Invention consists in the eonstruetlon of the

en n*me, all as fully described in the following
-specl

ication and pointed out in the elmms
“In the drawings forming part of this speei-

~ fication, Figure 1 is a mde elevation of an en-

30

35

gine eonstructed according to my invention.
Flﬂ" 2 1s a plan view of Flﬂ' Fig. 3 is a

sectlona,l view on line 3 3, Flb showmn'the
cam-shaft by which the exhaust valves are
operated
view on line 4 4, Fig. 2, of the meehamsm for

~controlling the supply of the hydrocarbon fed

to the atomlzer and adjustment of the delivery
of atomized hydrocarbon to the cylinders and

 means for regulating the supply of air to be

40

united with S&ld hydrocarbon and for regu-

~ lating the quantity of said mixture adm1tted
to b&ld cylinders.

Iig. H is'an enlar ged sec-

~ tional view of a part of Fig 4, taken on line

55, Fig. 2. F1g 6isa secmon on line 6 6, Fig.
4. I‘w‘ 71s a sectional view of the exljloswn—

'chamber and the intake and exhaust ports of

one of the: oy]mdem Fig. 7* is a section on

line 7* 7* of Fig, 7.

line 7° 7° of - Flﬂ' 7. F]Q‘ 8 is a perspective
¢ view of a part of the igniter device, showing
~means for making and breaking the circuit
so and for 1eﬂ'ulat1nﬂ' the tlme of such making

- IMig. 4 is an enlarged sectional

Flﬂ' 7°.is a section on

] and brea,kmn* relative to the position of the

piston in the cylinder.

- The engine herein described is of that class
having two eyhndels, the innerends of which
are open and each of which receives an im-

55

pulse only on every other stroke, the dead

stroke being utilized to expel the burned

gases from the cylinders and to draw in and

compress a fresh chawe of aemted hydlo-

carbon gas.
Referring to the drawmﬂ"s A is the base of

6o

the engine; B B’, the 0pp031tely located cyl-

mdels, whose- plston rods are connected to a
common crank-shaft C, on which is secured a
balance-wheel C'. A smtable casing B* in-
closes the crank-shaft and plston-rods as is
customary in many engines of this class. Hol-

low bosses b b are cast on the tops of each of

the cylinders near the outer énd thereof, in

which bosses the explosion-chamber D is lo-
cated. The supply-pipe 2 and the exhaust-

{ pipe 3 are‘connected with said bosses, the

ends of said pipes entering the castings 9% and
3%, which are screwed mto sald hollow bosses
0pp051te each other. The supply-valve 4.and
the exhaust-valve 5 fit the inner ends of said

75

supply and exhaust connections,respectively, -

and the valve 6 fits the port leadmﬂ' into the

sald explosion-chamber D. One end of arod
7 is supported in said boss b, by means of
which rod, operated by a smtable cam,_the
valve 6 is operated to open and close the port

of the explosion-chamber at the proper time

and which rod also opemtes to open the ex-
haust-valve 5.

Thevalve 4 of the "a‘llpplj -pipeis opened by
the suction of the piston on its dead stroke
when it is drawing a supply of aerated hydro-
carbon gas into the cylinder and closes anto-

’matlca,lly by means of the spring 4* on its

stem at the termmatlon of said dead stroke

-of the piston.

30

90

~ The stem of the exhaugt Valve 1S prowded |
with a spring 5*, which closes the exhaust-

valve at the proper time-—viz., just before the
movement of the piston takes plaee—-—by which
a fresh charge is drawn into the cylinder.

The operation of the rod 7 and valve 6 thereon
relative to the exhaust and intake Valves Wlll

;_be deseribed fa,lthel on,
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100




S

10

L5

20

30

35

40

2 605,815

The exhaust-pipes 3 and the intake or sup-
ply pipes connected to the hollow boss 0, as
above described,lead downwardly from oppo-
site sides of both cylinders and are connected
to an exhaust and expansion chamber, (rep-
resented by E, Figs. 1 and 2.) This chamber

1s made, preferably, of cast-iron and 1s di-

vided by a longitudinal partition into two sep-
arate chambers 8 and 9, the former being in
connection with the exhaust-pipes of one of
the cylinders and the latter, 9, being in con-
nection at one end with the supply-pipes 2 of
both cylinders, the other end of the chamber
being connected to the atomizer.

1t will be observed that as the chamber L
is located to one side of the base A it is nec-
essary on one end of the engine to take the
exhaust-pipe through said base and at the
other end to take the supply-pipe there-
through. Irom the aboveitwill be seen that,
all of the hot burned gases pass through the
exhaust-ports of one of the cylinders and are

conducted to and through the chamber §, and |

the supply of aerated hydrocarbon gas for
both of said ecylinders is conducted to and
through the chamber 9, located above the

chamber 8 and having heat imparted to it by |

the exhaust passing through the latter. This
atomized gas, thus subjected to a high tem-
perature, 1s expanded in said chamber 9, and
the finely-atomized particles of hydrocarbon
become volatilized and the gas becomesa fixed
gas and remains fixed as long as the temper-
ature necessary to the complete volatilization
of the hydrocarbon is maintained. This treat-
ment insures such perfect combustion of said
gas that practically no odor results from said
combustion.

The means for supplying the liquid hydro-
carbon to the atomizer and regulating said
supply and the proper quanty of air to be
mixed therewith are constructed and ar-
ranged as follows: A supply of suitable lig-
uid hydrocarbonis provided and connection is

made therewith througha pipe10. (Shownin |

- Figs. 1, 2, and 4 and indicated in dotted lines

50

55
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in Ifig. 5.) Sald pipe 10 leads from said sup-
ply to a small reservoir R, in which are a float
12 and a valve 13, operated thereby for open-
ing and closing an inlet 14, through which
liquid hydrocarbon is supplied to said reser-
voir by the pipe 10 from said supply-tank,
which 1s located above sald reservoir R. The
object of the float and its valve is to main-
tain as nearly as possible the same level of
liquid hydrocarbon in the reservoir. The
sald float 12 1s made to fit rather freely the
interior diameter of the reservoir R and is
connected to said valve by a spring-arm 15,

having a swinging movement in a vertical |

plane onits pivot-pin 15*, to the end that any
jolting or other movemeunt that the engine
may be subjected to, if applied to a motor
wagon or launch, will permit a slight move-
ment of the float without any corresponding

being designed to deflect the spring-arm 15
to some extent in closing said valve, so that
with a normal level of liquid in the reservoir
said spring-arm will be always under a cer-
tain tension. Connection from said reser-
voir R to the expansion-chamber 9 1sclearly
illustrated in Fig. 4, and consists in the pas-
sage 16, contracted as at 17, the upper end of
said contracted part being controlled by a
valve-rod 18, as shown, having a screw con-
nection with the upper end of sald passage
16 and whose upper end extends up to a
point within convenient reach of the opera-
tor. Byturningsaid valve-rod the contracted
portion 17 of the passage 16 may be closed
entirely or opened asmuch as desired. Above
said contracted portion 17 and upwardly in-
clined relative thereto the atomizer-tube
19 is inserted and communicates with said
passage, and said tube is centrally located in
a neck 20, cast on the side of said reservoir.
At right angles to said neck and close to the
wall of the reservoir R an opening R'is pro-
vided, through which air is drawn for mix-
ing with the atomized liquid hydrocarbon as
it emerges from the atomizer-tube 19.

The passage through the neck 20 1s re-
stricted by the plate 21, having a circular
opening 22 therein concentric with said atom-
izer-tube and into which the latter projects
a short distance. This plate 21 has a hub 23
thereon, over which the plate 24 {its loosely.
This plate 24 is fixed in the neck 20 by means
of screws, as shown, or otherwise. Doth of
these plates 21 and 24 fit the interior diame-
ter of the neck 20 closely and have opposite
portions 25 thereof cut away, as shown
Fig. 6. The plate 24 being fixed and the
plate 21 being rotatable in said neck 20, it
follows that by turning or rotating-the plate
21 the cut-away portions 25 may be made to
register, whereby a passage through both of
the said plates is provided equal in area to
the said cut-away portions. By rotating said
plate 21 on its axis sald opening may be re-
stricted more or less, as may be desired, and
the amount of air, in addition to that which
passes through the central opening 22, may
thus be controlled. Therotation of the plate
21 is effected by means of a pin 206 passing
through the wall of the neck 20 in a suitable
slot and engaging with a hole in the edge of
said plate. A ring or band of metal 27 is ap-
plied to the neck 20 over the slot therein to
nrevent the entrance of air through said slot
should the plate 21 be turned far enough
around to permit it. A suitable passage 23
between the end of said neck 20 and the end
of the chamber 9 is provided, (see Iig. 4,)
and In that passage 1s a vertically-located
valve 29, having a spring 30 on the stem
thereof to hold 1t to 1ts seat and close said
passage, which is the normal position of the
valve when the engine is at rest. BSaid valve
29 is operated by the operator by means of a

opening and closing of the valve 13, the float | suitably-pivoted lever 31, which engages with
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" the stem théfeof; as shown in Fig. 4 at 32, |

‘5 venient reach of the operator. _
notches 34 (see Fig. 1) on the said rod, near

through the chamber 9
- of the engine. - o _
15-° The means employed for operating the rods

605,815 - 3

and also indicated in Figs. 1 and 2. A rod
33 engages with the free end of said lever 31,
‘which rod is so located - as to be within con-
A series of

the upper end thereof, serve to hold it at
any desired degree of elevation and to there-
by indicate tio the operator the extent to which

‘10_the valve 29 may be open. This valve is

opened more or less, according to the amount
of aerated hydrocarbon it is desired to draw
and into the eylinder

7 for opening the exhaust-valves and for op-

erating the valve 6 for opening and closing the
portleading into the explosion-chamber con-

sistin a shaft H, parallel with the crank-shaft

20 C and supported in proper bearings above

it.  (See Kigs. 1, 2, and 3.) Said shaft H is
revolved once to two revolutionsof the crank-
shaft C by suitable gear connections with the

latter, said- gears being indicated by M M’

- 25 On said shaft H is a cam 35 of such contour

| shown in dotted lines in Fig. 7 for the pur-
‘pose to be described farther on. o

as will move the valve 6 to the two positions

. In Fig. 8isillustrated, on an enlargéd scale,

- 30 a portion of the gear-wheel M’ and the plate
- m, of some good non-conductor of electricity,

having secured centrally thereon a stud =,

which has a bearing in a suitable supporting- |

frame L, secured to the casing of the engine,

35 said stud being in line axially with the shaft

H and the said plate in proximity to and in a

plane parallel with the gear M’. A bar 36 is
‘provided in the outer end of said stud n,

whereby the plate m can be rotated by hand

40 more or lessinits bearingin the frame L. On

diagonally opposite eorners of said plate m

~twospring-fingers 37 and 38 are secured, whose
free ends are located substantially opposite

each other on a line running centrally across

45 sald plate. Kach of said fingers 37 and 38 is

at its point of attachment connected by 4
wire 39 and 39* to one end of the secondary

circuit of induction-coils 40 and 41, as shown

in Kig. 2. The free ends of said fingers each

50 have a lip 37* and 38* formed thereon, pro-
Jecting outwardly therefrom toward the gear -

M'. Oppositethesaid free ends of said spring-
fingers are two screws 42 and 43, passing

- through said plate m, whose inner ends lie
55 Just back of the ends.of said fingers, but not
‘In contact therewith. Wire connections 44

44" lead from said screws to one pole of a bat-
tery 495 or other suitable source of electricity.

- KFrom the opposite pole of said battery two

60 wires 46 lead to one end of the primary cir-

e

cuit of the induction-coils 40 41. From the
opposite ends of said primary circuits of said
colls wires 47 lead to-any convenient point,

- as 47%; on the frame of the engine, and from

- 65 the ends of the secondary circuits of said coils,

opposite to the ends to which the wires 39 39° |

l ‘

!

+

are attached, wires 48 _lead to the bindin g-
posts 49 49° of the igniter-posts 50 502, located

projecting therethrough into said chambers.

| 1n the wall of the explosion-chambers D and

70

Sald igniter-posts 50 50* are of porcelain, pref-

erably, (orothersuitable material,) and a wire

‘of some resistant metal, such as platinum, is
molded therein and connected to said binder-

75

posts 49 49* and having a point 51* projecting
from the end of the post in the explosion-

chamber D. Said post 50 is securely held in.

a metal plug 52, which screws into the wall

of the explosion-chamber D, a set-nut 53 hold-
A wire 54,

ing said post firmly in said plug.
also preferably of platinum, is inseried in
sald plug 62 in proximity to the inner end of

the igniter-post 50. Said two platinum wires”

51 and 54 have their points bent toward each
other and terminate in close proximity to each
other, as shown in Fig. 7. : |

-On the side of the gear M’ is secured the
insulated notehed metal block 55. 'This block

18 80 located that during the revolution of the
gear M’ the edges of the notches thereon will

have a light contact with the lip 87> of the
finger 37 and the lip 38 of the
contact will force the spring-finger back

inger 38. . Said

against the end of the serews 42 and 43 alter-
nately. 'This contact establishes an electric

of the induction-coils 40 or 41, which circuit
i broken only at the point of separation be-
tween the two wires 51 and 54 in the explo-
sion-chamber. The passing of the block 55
across the end of the spring-finger breaks this
electric current as many times as there are

notches in said block, thereby producing an

intermittent sparking between the two wires
ol and 54 1n the explosion-chamber, the cur-
rent being of sufficient intensity to bridge the
space between the points of the said wires. -

‘The operation of the exhaust devices is as
follows: When the piston has been propelled
forward by the explosion of a charge in the

-cylinderand has reached the limit of its move-

30"

e

95

i circuit which includes the battery 45 and one

ICO

105

IIO

menttherein, the cam 35 on the shaft Hmoves =
the rod 7 to open the valve 6 toits fullest ex- -

tent, asindicated by the dotted position there-
of at d, Fig. 7. The movement of said rod 7

~causes the beveled shoulder d’ thereon to en-

gage with the end of the stem of the exhaust-

valve 5 and raise the latter from its seat.
~The valves 6 and 5 remain in these positions
during the movement of the piston back to-

ward the explosion-chamber again, which
movementexpels all of the burned gasesin the
cylinder. At the end of this backward move-

‘ment of the piston the cam 35 on the shaft H

arrives at the position shown in Fig. 3, the
spring f serving to retract said rod 7 and to
always keep the end of said rod, which is pro-

vided with a suitable roll, against-the edge of

sald cam. When the cam 35 isin the position
shown in Fig. 3, the valve 6 is in the dotted
positionshowninFig. 7, (indicated by d?,) and

the rod 7 has been retracted by its spring far

K
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enoun‘h toallow the spring 5* to close the valve | tank, suitable pipe connections between said

D, mld at the moment of closing of the latter
the piston, carried by the balance - wheel,
moves again toward the opposite end of the
cylinderand, actingasa pump, drawsacharge
of aerated hydrocarbon into the cylinder from
the reservoir R and through the heating-cham-
ber9. At the momentthe piston has finished
its stroke above described the explosion takes
place in the opposite cylinder, driving back
the first-named piston and compressing its
charge of gas, which in turn 1s ignited m} the
proper time. The valve 6 is closed by the

further retraction of rod 7 just before the

piston begins its movement for compressing
the charge of gas in its cylinder, and as soon

as the valve 4 is relieved from the suction of

the piston on its pumping stroke said valve is
closed by its spring 4°.

Assuming now that the position of the block

55 on the gear M’ relative to the lip 37* on

the spring-finger 37 represents the point of -
contact when the piston of the engine has

reached the end of its stroke, if it 1s desired

to cause the charge of hydrocarbon gas to ex-

plode before the piston reaches that point or

after it has passed it, then the plate m 1s
turned either to the left or to the right until
the point of contact between said block and
said fingers causes the ignition of the charge
| suitable reservoir containing a supply of hy-

to take place at the point desired.

The construction herein shown and de-
scribed obviates the necessity of any means
within the cylinders for making or breaking

a cireuit, which, owing to the very high tem-

perature under which they operate, and are
very unsatisfactory and great di:
been experienced in securing unfailing igni-
tion.

Having thus described my invention, what

I claim, and desire to secure by Letters Pat-
ent, 1s— -

1. In a hydrocarbon-engine, means for sup- .

plying volatilized hydrocarbon to said engine
consisting of asupply-tank, a reservoir placed
below the level of the bottom of said tank, a
pipe connection from said tank to said reser-
voir, a float-actuated valve for automatically
maintaining a quantity of liquid hydrocarbon
in said reservoir, a pipe connection from said
reservoir to the c¢ylinders of said engine, an
atomizer - tube in said pipe, communicating
with the interior of said reservoir, an opening
in said pipe for the admission of air, and
means for regulating the quantity of air so
admitted, a valve in said pipe for regulating
the quantity of atomized hydrocarbon and air
to be drawn into the said cylinders, and a
heating-chamber in said pipe connection for
heating said atomized hydrocarbon between
sald reservoir and saild eylinders, substan-
tially as described.

2. Inahydrocarbon-enginein combination,
a supply-tank for liquid hydrocarbon, an in-
termediate reservoir between said tank and

Ticulty has

engine, -reservoir, and tank, means in said
reservoir for regulating the quantlty of hy-
drocarbon whicli can be drawn therefrom by
one stroke of the piston of said engine, and
means for automatically controlhn o the quan-
tlty of hydrocarbon in said reservolr, consist-
ing of a float therein, an inlet-port communi-
Catmn" withsaid tank,asuitably-pivoted valve
h:;wm a seat in said port, and a spring-arm

| a‘utached thereto by one end and whose op-

posite end has a free engagement with said

ﬂoat, substantially as described.
Inahydrocarbon-engine,means for oper-

atmﬂ" the exhaust-valves GOH‘Slbtlﬂ”' of the rod

7 h.:wmrr asuitable endwise movement avalve

§ thereon, a beveled shoulder d’, on said rod
7, the valve 5, closing the e*ihaust -port, the
stem of which valveiseng gaged hysald beveled
shoulder for opening the valve, and a suitable
spring 5% on said valve-stem against which
said opening movement takes place combined
with a suitable cam-operated rod 7, for open-
ing said valve 6, and permitting sa1d valve 5
to close before the closing of said first-named
valve, substantially as deseribed.

4, In ahydroearbon-engine,means foratom-
izing liquid hydlocalbon and regulating the
quantlty of air to be mixed thelemth COn-
sisting of an atomizer-tube connected Wlﬂl a

drocarbon, a neck on said reservoir inclosing
said tube, a plate 21 axially rotatable in said
neck, a plate 24 fixed in said neck, and 1n con-
tact with said plate 21, as shown, air-passages
25, in said plates, a central air-passage 22
throu“‘h said plate 21, an opening R/, thre ough
the S1de wall of said neek and a plpe connec-
tion from said neck to the cylinder of said
engine, substantially as described.

5. Inahydrocarbon-engine,meanstoratom-
izing liquid hydrocarbon and regulating the
quantity of air to be mixed therewith, con-
sisting of an atomizer-tube connected with a
suitable reservoir containing a supply of hy-
drocarbon, a neck on said reservoir inclosing
said tube, a plate 21 axially rotatable in said
neck, a plate 24 fixed in said neck, and in con-
tact with said plate 21, as shown, air-passages
25 in said plates, a central air -passage 22,
through said plate 21, an opening R/, throu f‘rh
the 51de wall of said neck, and a p1pe connec-
tion from said neck to the cylinder of said
engine, a valve 29, and a heating-chamber in
said pipe connection between said atomizer
and the cylinder of said engine, substantially
as desecribed.

6. A gasolene or other hydrocarbon engine
consistingof apluralityof cylindersconnected
to a common crank-shaft, a gasolene-supply
tank, one exhaust-chamber common to said
cylinders, pipe connections between the lat-
ter and said chamber, pipe connections be-
tween said supply-tank and said cylinders,
a heating -chamber interposed in said last-

said engine, located on alower level than said | named connection and adjoining sald ex-
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o :ha,ust-ehamber an atomlzer 1in said eonnec-* | Slde of the latter for automatleally opemnﬂ'
-tions between said heating-chamber and said | said circuit at a predetermmed point in the 10
tank, means for ren"ulatmﬂ* the supply and { stroke of the piston of sald enn'me, subst&n-
| 'relatwe proportmns of n'a,solene and air,- a 11ally as described.-

g float-valve for automatwally controlling the | f J AMES FRANK DURYEA
flow of gasolene from the supply-tank to sald. Wltnesses
atomlzer and a closed-circuit electric ignit- H. A. CHAPIN,

'mn' dewce 1n said cylmders, and means. out- | K 1. CLEMONS




	Drawings
	Front Page
	Specification
	Claims

