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To all whom it ALY COTLCETIL: R
- Be it known that I, LEOPOLD F. BURGER, a
citizen of the United States, residing at An-_-
derson, in the county of -Madison, State of In-

diana, have invented certain new and useful

Improvements in Governing Mechanism for

Gas-Engines, of which the following isa speci-
fication, reference being had therein to the

accompanying drawings.
This invention relates to gas-engines, and
particularly to a governing-valve and mech-

anism carried by adriven part of said engine

for actuating said valve.
" The invention has for an object to improve

the construction of the governing - valve,

whereby the air and fuel may be admitted to
the combustion - chamber of the engine in

proper amounts, dependent upon the speed of
‘rotation of the crank-shaft thereof, so that

the fuel is supplied as needed to develop the
power required.

A further object of thls invention is to im-
prove the construction of slide-valve used for
this purpose, whereby the feed of both the

air and fuel may be regulated and the degree
-of movement of the valve adjusted. T
A further object of the invention is to pIO--

vide a governing-valve in connection with in-
dependent valves for controlling the fuel-in-

let to the governing-valve and the alr 1nlet‘

to the engine.

Other and further ob,]ects and advantages

of the invention will hereinafter appear and

the novel features thereof pointed out by the‘

appended claims.
In the drawings, Figure 1 is a homzontal

section through an engine embodying my in-.
Fig. 2 is a similar view, upon an en-

vention.
larged scale, of* the governing-valve and in-
take and fuel valves; and Fig. 3 is a detail

-~ Like letters of reference refer to like parts
in the several figures of the drawings.

The present invention is capable of appli-
cation to any desired class of engines, but for

the purpose of illustration is herein shown in

connection with an engine comprising a cas-
ing A, having therein-a cylinder A’ and a pis-
ton A®, connected by a pitman A° with a crank-
shaft A%t The closed end of the cylinder A’

casing.
bular stem C?, surronnding the stem B?of the-

'1'is pr ovldad with a emnbustaon chambel A®,

‘ecommunicating with an exhaust- valve Aﬁ
adapted to be operated by a rod A’, bearmo'
against a cam A8, suitably driven from tha
erank-shaft Al by means of a gear A’.

Communicating with the combusbmn—cham- |

ber A%is an intake-valve B, suitably support-
ed by a cross-bar B’ and havmg an extended

stem B® extending through a mixing-cham-

“ber B°.
| fuel-valve C,slidingly mounted thereon,while

This stem carries at its lower end a

below the valve Ca nut C’ is provided, which
is adapted to travel with the stem within a

tubular guide D’, provided within the fuel-

chamber D at the Tower portion of the valve-
The valve C is provided with a tu-

inlet-valve B and disposed within the guide

D', while the fuel is admitted to the chamber
70

D bv a suitable inlet, as shown at D% Both
the valves B and C aré restored to their seats
by means of a coiled spring C3, disposed be-
tween the face of the valve C and the end
wall of the mixing- .chamber B, Within the
spring C? a shorter and heavier spring C* is
placed, which in the opening movement of the
valves forms a cushion to check the force
thereof, thus causing the valves to stop very
easily and quietly to prevent crystalhzatlon
of the parts thereof.

It will be noted that when the valve C rests
upon its seat and the valve Bisin a like posi-
tion there is a space. between the end of the
tubular portion C? and the nuat or collar C,
carried by the stem of the intake- valve B.
This structure permits the intake-valve to
open slightly before the fuel-valve C is en-
ocaged by the collar C' and lifted thereby.
Likewise in the closing movement the valve
C seats before the mtake valve B, and thus
prevents all esecape or loss of fual and com-
pletely cuts off the flow of gas into the engine
when the governing - valve is properly ad-
jasted. |

The ﬂ'overmnﬂ'-valve K is slidingly mount-
ed within a casing K’ at one side of the mix-
ing-chamber B?® and is provided with a series
of ports E?, adapted to register with ports E?,
communlcabmﬂ' with the air-chamber E* in
the casing E’, into which the air is admitted
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by a suitable opening at E. The casing K?
is provided with a separate gas or fuel cham-
ber Kb, communicating by ports E’ with the

mmlnﬂ'-cha,mber and with the expansion-

chamber beyond the fuel-valve, which ports
are adapted to be covered by the end KE° of

‘the sliding governing-valve, thus -producing |
‘a governing -valve for controlling the en- i The fuel passing through the valve C enters

trance of air and fuel into the mlxmﬂ-cham-
ber and a structure 1n which a single‘ Mov-
able part controls the entrance of the explo-
sive mixture, and consequently the speed of
the engine.

The. valve E is prowded with a stem I,
having thereon a threaded portion F’, ada,pt-

ed to carry an adjusting - nut If%, between_

which and the casing E' a tension-spring F?
is interposed, and by adjusting the nut K< the |
tension of the spring F° may be varied and
the amount of power necessary to shift the
regulating - valve cﬂnsequently controlled.
The V&lve stem F is extended beyond the
threaded portion to form a connecting-rod F¢,
extending to a speed-governing mechamsm
carried by a fly-wheel G upon the crank-shaft
A* of the engine. The speed -governor is

mounted upon the fly-wheel eccentrically to

the axis thereof by means of a bloek G/, in
which the shaft G* is journaled, said shaft
bearing at one end the weighted arms G3,

which are connected with a fixed part of the

wheel by means of spring G¢, Fig. 3, and-at

the opposite end is provided with a pinion
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(3%, meshing with a similar pinion G, carried

by a rotatable sleeve GY, supported upon.the
crank-shaft A* 'This sleeve is provided with

aslot G%,in which a pin G’ from the erank-shaft

extends. At one end of the sleeve a flanged
way G is provided, into which one arm of a
bell-crank G extends, while the other arm

‘thereof is pivotally connected to the rod F4

By this construetion when the sleeve G 1is ro-
tated through the movement of the governor-
arms it isalso given a longitudinal movement
upon the crank-shaft, thus: shifting the gov-
erning-valve E throuwll the crank arm G
and valve-rod F4.

- In the operation of the engine shown with
the parts in the position shown in Fig. 1 the
outward stroke of the piston A® will draw air
and fael through the governing-valve E into
the mixing-chamber B° and from thenceinto
the combustion - chamber A°., The return

‘stroke of the piston compresses the explosive

mixture just admitted, and the same is then
ignited by any. smtable ‘means, which drives
the piston B outward the second time until
at the end of its stroke the exhaust-valve AS

is opened and the burned products of com-

bustion are exhausted until the piston has

returned to the inner end of its stroke, when

the exhaust-valve is closed and the foregoing
operation repeated. This operation is de-
scribed in connection with a four-cycle en-
gine in which theexplosive mixture isdrawn

725,668

stroke of the plston but the mventmn 18 ap-
plicable to any. class of engine.
In the operation of the govemmﬂ'-valve the

outward stroke of the piston creates a vacu-

| um, thus drawing the intake-valve B from its

]

1
1

1
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into the eylinder on every second outward |

%ea,t and also the fuel-valve, both of which
are afterward closed by a smﬂ'le spring C°.

the mixing-chamber by the ports EY, which are

controlled by the end E® of the governing-

valve, while theair isreceived from the cham-

ber E! through the ports K2 and E* into the
body of the cyhndrlcal governing-valve K and

is then mixed with the fuel in the mixing-
chamber B? thus. producing the explosive
mixture, which passes through the intake-
valve B to the cylinder.
gins to rotate above its normal speed the goVv-
ernor-arms carried by the fly-wheel are caused
to rotate, thus produecing a rotary and lat-
era,l movement of the sleeve G7 and .a second
‘movement of the sliding governing-valve E,
which partially or wholly covers  the. inlet-
ports for the air and fuel until the charge for

the engine is reduced to such.an extent as to
keep the engine running at a uniform speed
‘whether light or Ioa,ded This speed can be
regulated by means. of an adjusting-nut F*
and spring F8, and if the tension of the spring
be increased the speed of the engine is cor-
respondingly increased, as more pressure
from the governor is. reqmred to operate the
regulating-valve, while a decrease of pres-
sure produces the opposite result.
noted that the fuel-valve C is not secured to
the valve -stem B*, but slidingly mounted
thereon, so as to permit the valve C to reach
its seat before the valve B, and both of these
valves are seated by the spring C3, as the
spring C* acts as a cushion in the opening
movement of the valves.
tant feature is the operation of the fuel or
gas valve Cindependent from the regulating-
valve E, which prevents all escape of oas into
~.’Lhe,em'tmm; or engine-room, which 15_11a,ble to
ﬁocc.-urwhen ‘the increase of pressure causes
the engine to stop and fill with gas, which: es-

It will be

capes into the room. This a,rranﬂ'emeut also

prevents any possibility. of the gas- escaping
imno the engine except when the same is run-
ning and the Uovermn;z -valve opened,ashere-

mbefore descrlbed Tt will furthel more be

‘seen that the gasis only admitted to the cham-
ber cont,rolled by the valve Eduring theintake

A further impor-
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stroke of the engine, and cousequently at the |

time required for use.

The governor herein shown is.of the inertia

type, bemﬂ' pivoted eccentrlcally to the-axis
of the ﬂy-wheel and rotating therewith, it be-
ing held in position by the spring 11111‘:11 the
fspeed of the engine becomes greater than the

set.of the governor-spring.

lacks power to hold the governor, and-the
latter begins to hang back, thus ro_ta{ting its
shaft through the gears and sleeve, which 1s
loose to rotate upon its shaft, and shifts the

125-

The spring then
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the casing, and an end portion for said valve
next the mixing-chamber for controlling said

725,668

occentric for operating the governing-valve. |
The diagonalslot-and-pin connection between |
the sleeve and shaft causes the former 0 have|
o lateral movement upon the shaft and in 50 |
doing move the crank-arm connections for
shifting the governing-valve. -

It will be obvious that changes may be made
in the details of construction and configura-
tion without departing from the spirit of the
invention as defined by the appended claims. |

Having described my invention and set
forth its merits, what I elaim, and desire to
secure by Letters Patent, is— | ,

1. Inagas-engine, the combination of a cas-
ing having independent alr and fuel cham-
bers each provided with inlet-ports, a govern-
ing-valve adapted to control said ports, and
an' independent fuel-valve automatically op-
erated to control the flow of fuel to the fuel-
chamber; substantially as specified.

‘9. Inagas-engine, the combination of a cas-
ing having independent air and fuel cham-
bers each provided with inlet-ports, a govern-
ing-valve adapted to control said ports, an in-
dependent fuel-valve to control the flow of
fuel to the fuel-chamber, and an intake-valve
connected to said fuel-valve to operate the
same inits movement; substantially asspeci-
fed. S | _ 1
8. Inagas-engine, the combination of acas-
ing having independent air and fuel cham-
bers each provided with inlet-ports, a govern-
ing-valve adapted to control said ports, an in-
dependent fuel-valve to control the flow of
fuel to the fuel-chamber, an intake-valve con-

in its movement, a mixing-chamber between
said intake and governing valves, and a re-
storing-spring forsaid intake and fuel valves;
substantially as specified. -
4. Tn a gas-engine, the combination of 2 Ccas-
ing having independent air and fuel cham- ‘
bers each provided with inlet-ports, a govern-
ing-valve adapted to control said ports, an in- l
dependent fuel-valve to control the flow of
fuel to the fuel-chamber, an intake-valve con-
nected to said fuel-valve to operate the same \

in its movement, a mixing-chamber between

said intake and coverning valves, a restoring-

spring for said intake and fuel valves, a stem.
from said governing-valve, an adjustable nut
upon said stem, and a regulating-spring ex- |
tending from said nut to a fixed part; sub-
stantially as specified. .

5. Inagas-engine,the combinationofa mix-
ing-chamber, a valve-casing at one side there-
of having a gas-chamber therein provided
with ports upon its inner periphery at the en-
trance to said mixing-chamber, an air-cham- |
berin said casing provided with ports beyond
said gas-ports, a cylindrical sliding govern- |
ing - valve provided with peripheral ports |
therethrough conneeting with the air-ports in

fuel-ports; substantially as specified. i

{ from

3

6. In a gas-engine, a valve-casing having

independent air and gas chambers ftherein

provided with ports upon their inner periph-
‘ery, acylindrical sliding governing-valve pro-
| vided with peripheral ports communicating

with the air-ports and with an end portion for

70

covering said fuel-ports, a mixing-chamber

beyond one end of said governing-valve, an

| intake-valve at the end opposite the mixing-

chamber, a fuel-valve mounted upon the stem

75

of said intake-valve within an expansion- -

chamber leading to the fuel-port, and a re-

storing meansfor saidintakeand fuel valves;

substantially as specified. -
7. In a gas-engine, a valve mechanism com-

‘prising acasinghavinga mixing-chamberand
thereof and a gas-

by |

an intake-valve at one end
chamber at the opposite end separated by a
partition from the mixing-chamber, a stem
said intake-valve extending through
both of said chambers, a fuel-valve in said
gas-chamber having a tubular stem surround-
ing the stem of the intake-valve and slidably
supported within a guide from the casing, a
collar upon the stem of the intake-valve with-
in said guide and
the fuel-valve when seated to permit a difrer-
ent length of travel for each of said valves,
and a restoring-spring for said fuel-valve sur-

the gas-chamber. |

one end and a seat for a fuel-valve and an eX-
‘pansion-chamber at the opposite end, and an
intermediate eylindrical seat for & governing-
valve at one side of said expansion-chamber
having independent air and fuel chambers
therein communicating
valve; substantially as specified.

9. In a gas-engine, a valve-casing compris-
ing a mixing-chamber having a valve-seat at
one end and a seat for a fuel-valve at the op-
posite end, an

rounding the stem of the intake-valve within

by ports with said

intermediate cylindrical seat

3o

99

spaced from the stem of

95

8."In a gas-engine, a valve-casing compris-
ing a mixing-chamber and an intake-seab at

ICO
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for agoverning-valve havingindependent air -

‘and fuel chambers therein communicating

by ports with said valve, a_cylindrical gov-

erning-valve having ports therein to register
with said ports from the air-chamber and an
end portion to control the portsirom the gas-
chamber, a wall at one end of the mixing-

chamber having a fuel-port therein to form
an expansion-chamber between the fuel-valve
an intake-valve for the

and mixing-chamber, _
mixing-chamber, a fuel-valve, and means for

seating said valves; substantially as speci-
fied. o |

ing a mixing-chamber having a valve-seat at

10. In agas-engine, a valve-casing compris-

115

120
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one end and a seat for a fuel-valve at the op-

an intermediate cylindrical seat

posite end,

for a governing-valve having independent air | '

and fuel chambers therein communicating
by ports with said valve, a cylindrical gov-
erning-valve having ports therein to register

-

with said ports from

the air-chamber and an

130
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end portion to control the ports from the gas- | valve open at one extreme of its movement; to-
chamber, a wall at one end of the mixing- { substantially as specified. o |

chamber having a fuel-port therein to form | In testimony whereof I affix my signature

an expansion-chamber between the fuel-valve | in presence of two witnesses.

and mixing-chamber, an intake-valve for the ' -
mixing-chamber, a fuel-valve, means for seat- | B LEOPOLD F. BURGER.
ing said valves, a valve-stem extending from Witnesses: |

sald governing-valve, and a tension-spring JESSE L. VERMILLION,
acting” on said stem to normally hold said | EDWARD F. VERMILLION.
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