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OF FORT MADISON, IOWA.
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| .TO all whom it may concern:
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Be it known that 1, GDORGD W. hLAW{[OS a,

cltizen of the United St&tes, residing at F01 i

Madison, in the county of Lee and State of

Lowa, ]mve invented a new ::md useful Gas-

Enﬂ'me of whleh ’rhe followmg 18 a speelﬁea,-
t1011 | |

Thlé mvent},on relates to U'as en O*mes |
T'he main and primary Ob;]eet of the present

_111vent1011 is to effect certain improvements
in engines of that type employing either or-
dma,ly oas or vaporized oil as the expl%w |
~agent 1;0 actuate the piston, such improve-
| ments relating particularly to the valve-oper-
ating mechanism and the vaporizing or car-
buretmﬂ' device emplnyed in conneetlon with

the engine.
To this end the mventlon contemplates

'S1mple and efficient valve-controlling mech-
_amsm? and a vaporizing or earburetmﬂ de-

vice which will positively insure the dehvery
of the requisite amount of gas and air to the

engine, while at the same time to ﬂ'leatly

economize on the oas that is used. .

With these and othel objectsin view, whmh |
‘will readily appear as the nature of the 11~
- vention is better understood, the same con-
- gists in the novel constr 11013101:1 combmatlou |
‘and arrangement of parts heremafter more

| ‘35

fully desellbed illustrated, and claimed.
In the dmwmﬂs, Figure 11s a pelspeotwe

view of a gas-engine constructed_ In accord-
-ance with 131115 1]1V611131011

Fw 218 a central
vertical 1011‘5"1131.1(1111&1 seetlondl view thereof.

Fig.3isa tlansvelse section on the line 3 3 of
I‘1ﬂ* 2. Fig.4isan enlarwed veltmal sectlonal

~view of the vaporlzel

45

in the ordinary

an 0
- 5,1into which the IIllXtHl e of oas and air is led,

Referring to the accompanymw dmwmgs

the numeral 1 designates a cylinder of an or-
dinary (30115‘5111@131011 and accommodating for
‘movement therein the piston 2, conneeted to

the inner end of the plston rod 3, the outer

“end of which piston-rod. is connected to the
crank drive-shaft 4, from which motion is.
communicated to the machinery to be oper-

ated by means of a suitable belt and pulleys
manner,

The cylinder 1 is pr owded at one end with

standmﬂ' contracted explosion-chamber

complessed by the piston, then exploded to

actuate the piston in the ordinary manner.

) The off

(No mode‘ )

St&ndmo e*{plosmn chambel 53 at Lhe, o

closed end of the cylinder hag fitted to its -

under side the valve-box 6, which is provided
with a central partition- “wall 7, dividing the

55

interior of the box into the csepamte supply

~and exhaust chambers 8 and 9, respectively.

The supply-chamber 8 of the Valee box has

connected therewith one end of the main suc-

6o

tion-pipe 10, which delivers the mixture of
gas and air into said Supply-chamber while .

Lhe exhaust-chamberof the valve-box has con-
nected therewith the exhaust-pipe 11, which

provides for exhausting the pmducts of ex-

plosion before a fresh supply of gas and air
is again admitted to the emplosmn chamber of
the cylmder

The valve-box 6 is meded at the top of

the supply and exhaust chambers 8 and 9 with

the valve- -openings 12, which communicate
with the interior of the explosion-chamber 5,

and said valve-openings are designed to be |

covered and uncovered by the ver tma]ly-m OV-

able valves 13, which work within the cham-

ber 5 and are ﬁt_ted on the upper ends of the
valve-stems 14.

have coiled thereon, below the valve- bowz the
closmﬂ‘-SpImO*S 16.

The valve-stems 14 are ar-
ranged toslide ] in the ouide- bushmﬂ*s 15, fitted
in the bottom of the chambers 8 and 9 and

So

The upper ends of the

springs 16 bear against the under side of the

box 6, and the lower ends of said springs bear
an‘amst the stop-pins 17, fitted 1In the lower
ends of the valve-stems, wher eby the springs

will normally exert a downward pressure on
the valve-stems 14, so that the valves 13 will
be normally held closed on. their seats to cut

| off communication between the chambers 8

and 9 and the explosion-chamber 5.

‘Mounted in suitable supports below the
closed end of the cylinder is a tmnsversely-_ |
arranged counter-shaft 18, carrying at its op- -
-posﬂze ends the crank- d1sk 19, having the
wrist-pins 20, connected with one end of the

eccentric- rods 21, the other ends of which

90
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connect ‘with the eccentric-str aps 22, encir-
cling the drive-ececentrics 23, mounted onthe

013,111{ drive-shaft 4, and pr 0v1dmﬂ‘ for com-
‘municating motion to the countel-shaft 18.

The shaft 18 has fitted thereon at an inter-
mediate point a gear-wheel 24, meshing with

a larger ﬂ'ea,r-wheel 25 mounted on the Va,lve-

._foontrolhnﬂ' shaft 26 at a pomt inter medmte

ICO




of its ends. The valve-controlling shaft 26 is
mounted in suitable bearings at one side of
the counter-shaft 18, and carries a pair of
valve-controlling eccentrics 27, which are so
set on the shaft 26 as to provide means for
properly controlling the supply and e‘ﬂmust
valves at different 131mes L
The valve-controlling eecentncb 2: are en-

-~ circled by the eccentr 1e-stmps 28, provided

10

with the short strap-arms 29, pivotally con-

“nected at 30 to one extremity of the oscillat-
- 1ng bell-crank valve-levers 31.

The oscillat-

- ing bell-crank valve-levers 31 are provided at

13

20

their angles or between their opposite ex-
tremities with the bearing-collars 32, which
loosely receive the counter-shatt 18, so that
the said levers can freely oscillate on the
counter-shaft. The extremities of the bell-
crank levers opposite the extremities con-
nected with the eccenftric-straps 28 are ar-

- ranged to play under the lower extremities of

30
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the valve-stems 14, it being of course under-
stood that there is one of the bell-crank le-
vers foreach of the valve-stems, and, by reason
of adjusting the eccentrics 27, respectively, to
different positions, it will also be understood
that the two bell-crank levers do not movein
unison but at different times, whereby the
supply and exhaust valves will be. opened
and closed at different intervals. |

During the operation of theenginethe bell-
crank levels 31 will strike aﬂ‘amst the lower

extremities of the Valve-fstems 14, and will

move such stems upwardly, thereby ralsing
their valves from their seats, and since the
valve-levers have an &lternate operation, the

valve for the supply-chamber 8 will first be

opened to admit a mixture of gas and air into
the explosion-chamber, and then after the
explosion and on the return stroke of the pis-
ton, the valve forthe exhaust-chamber 9 will

be Opened to allow the products resulting
from the explosion to escape out through t-he |

pipe 11.
The bell-crank valve-lever foroperating the
valve of the supply-chamber 8 has arranged
on its upper side a trip-plate 33.

lever, so as to leave its other end free for ad-
justment under the extremity of the valve-
stem, against which the lever operates, and
intermediate of its ends the trip-plate 33 has
pivotally connected thereto, as at 84*, one end
of a governor-rod 395, the other end of which
1S smtably conmected toa suitable centrifu gal
speed-governor 36, which is givenits rota,tlon
through the medium of a oear connection 37
with the gear-wheel 24, d1 1ven by the coun-
ter-shaft 18

At a normal speed of the engine the trip-
plate 33 lies entirely on the bell -crank lever
to which it is attached, so that as the said
bell-crank lever is oscillated the trip-plate
will strike against the adjacent valve-stem
in order to hft the valve for the supply-cham-
ber 8 to a sufficient height to admit a proper
supply of gas and air into the explosion-

39 a suff

sald box will not run thereinto.

The trip-
plate 33 1s pivoted at one end, as at 34, to the

g ~ 662,307

chamber 5. When the speed of the engine
becomes abnormal, through the operation of
the governor 36, the rod 35 will draw or swing
the plate 33 from under the adjacent valve-

that the supply of ¢
sion-chamber will be practically cut off until

the engine again reaches the mormal speed,

as will be readilyunderstood by those skilled

stem, thereby limiting the opening of the
valve or supply-chamber to such a degree
gas and air to the explo-

in the art, and at this point it may be noted

that the mixture of gas and air which is in-
troduced into the explosion-chamber of the

cylinder may beignited through the medium

of any suitable igniter 38, connected with the
sald chamber at a convenient point.

The main suction-pipe 10 of the _éngine'
leads from its point of connection with the
supply-chamber 8 to a vaporizer box 39, lo-

cated at a convenient point. The Suctlon-

50

pipe 10 projects into the bottom of the box

plus oil which may collect in the bottom of
The suction

cient distance, as at 40, so that sur-

90

created in the pipe 10 by the piston within

the cylinder provides for forcibly drawing a
quantity of air into the box 39 through the
alr-supply tubes 41, projecting upwardly

95

within the box 39 and communicating with

the outer air. The upper end of the tube 41
has
42, which 1s limited in its upward movement

by the stop-serew 43, adjustably fitted in the

top of the box 39, and depending within the-

same 1o a point directly above the said valve
42,
of the engine to admit alr into the box 39,
but reseats itself immediately upon the stop-
page ol the engine, so that there can be no
leakage ot gas into the room where the vap-
orizer 18 located. The vaporizer-box 39 has
fitted 1n 1ts bottom the lower end of the in-
wardly-extending oil-jet pipe 44, provided at
1ts upper end with a cap 45, having the jet-
orifice 46 therein to provide for directing a
fine stream of oil against the rounded glass
spray-bulb 47, fitted in the top of the vapo-
rizer-box directly beyond andin line with the
jet-pipe 44. The pipe 44 is connected at its
lower end with the valved oil-feed pipe 48,
which forms the discharge-pipe of an ordi-
nary force-pump 49, the piston of which is
controlled by an eccentric 50, mounted on one
end of the valve-operating shaft 26. The
force-pump 49 also has connected therewith
one end of the oil-supply pipe 51, which forms
the inlet-pipe of the pump and leads from a
suitably-arranged gasolene tank or can 52.

The tank or can 52 has connected thereto at
its top one end of an oil-return pipe 53, the
other end of which is fitted to the bottom of

the vaporizer-box 39, to provide for conduct-
Ing any accumulations of surplus oil in the
bottom of said box back to the tank or can
02, 80 that there will be no waste.

During the operation of the engine, the
| pump 49 1s operated through the medium of

1tted therein a vertically-movable valve

100

The valve 42 opens during the operation

105
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' the eccentric conneetlon 50, 80 that the;;et of

5

 livered by the pipe 10 to the engine in the

oil discharged against the bulb 47 will be |
broken up 111130 a fine spray, and vaporized by

and thoroughly commingled with the air

drawn into the box by the suction of the en-

gine, and this mixture of vapor and air is de-

- manner already described.

. IO

E and it will be understood that changes.in the .'
- form, proportion and the minor detalls of

- construction may be resorted to without de-
any'

".;f_jﬁiS

- The construction, operation and many aJd-.
vantages of the helem-descubed engine will |

be 1ead11y apparent to those skilled in the art,

parting from the pr mclple or Sa,emﬁcm

~ Having thus “described the mventlo:u Wh&t.
18 clmmed and desired 130 be secur ed by Let—..-

. ters Patent is—

20

1. Inagas-engine, the eombmatmn Wlth the

. eylmdel carrying at one end a valve-box hav-

"~ 30

‘ing a valve-opening; of a spring-depressed
*Va,lve stem projecting bhelow the valve-Dbox
‘and having a valve working over said valve-
a Slllt&bly-l otated counter-shaft ar-
~ ranged below the valve-box, an oscillating

o ,bell crank lever loosely mounted on. s‘ud_ |

- counter-shaft and having one of its extremi-

opening,

ties working under and aﬂ'&mst the lower ex-

tremity of sa,ld v&lvemstem, a valve-control-
ling shaft geared with the counter-shaft and |

" havi ing a slowel rotation than the same, an

 eccentricfitted on the valve-controlling shaft,
“and an eccentric-strap encireling sr:ud eccen-—

| 5 5 tric and provided with a short str&p-mm plv--

otally connected to one extremity of the os-

| o cillating bell-cr fmk level snbstantmlly as set |
~ forth. | |

ea

2. A vaporizer for gas-engines consisting of

a vaporizer-box having a suction discharge-
pip_e connection at its bottom, an air-supply

tube projecting inwardly within the box and
communicating with the outer air, a verti- =

cally-movable valve fitted within the upper
end of said tube, an adjustable stop arranged

| above said va,lve, an inwardly-extending oil-
jet pipe fitted at one end to one side of the
box and provided at its opposite end with a
cap having a jet- 011ﬁee, an oil feed-pipe con-
‘nection Wlth said jet-pipe, a rounded spray-.
bulb arranged in the box directly beyond and
in a line with the jet-pipe, and an oil drain
or return pipe connection with the bottom of

1 said box, substa,ntlally as set forth. ~
3. Inagas-engine, the combination with the
: c} linder carrying at oneend a valve-boxhav-
ing a valve-opening; of a spring-depressed
_"Valve stem projecting below the valve-box
and having a valve working over said valve-
| opening, a suitably-rotated counter-sharft ar-
ranged below the valve-box, a valve-control- -

40

45
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11110' shaft ﬂ'ea,led with said counter-shaft an '

erative connection with said eccentno and

having one of its extremities working under

;eccentme ﬁtted on the valve-controlling shaft ) e o
“and a pivotally-supported lever havi ing anop-

and agamst the lower extremity of smd valve-ﬂ_' '

stem, substantially as set forth. -«
In testimony that I elaim the foreg 01110 a,s o
‘my own I have heretoaffixed my mgnatme in
| the presehee of two witnesses. -

GEORGE W. LAM'DS

W1tnebses -
 GEORGE D. HUTCHISON
- Lovurs FLESHBEIN.
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