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1o all whom it may concern: . . .

Be it known that I, CHARLES A. MILLER, a
citizen of the United States,residingat S pring-
field, in the county of Clark and’ State of
Ohio, have invented certain riew and useful
Improvements in Gas-Engines, of which the

following is a specification, reference being

had therein to the accompanying drawings.
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This invention relates to certain new and

useful improvements in gas-engines. .

That part of this my present invention
which relates to the pneumatic governor for
controlling the admission of the explosive
agent to the cylinder is designed as a further
improvement upon the same general feature
embraced in my application for Letters Pat-
ent of the United States filed January 6, 1896,
Serial No. 574,491, for Improvements in gas-
engines. |

My present improvements have reference
tothe construction and arrangement of the air-
governor, admission-valve, and adjunctive
features. | -

My invention also relates to details of con-
struction and arrangement hereinafter ap-

pearing, and pm*tiﬁ_cularly pointed out in the

claims.

In the accompanying drawings, on which
like reference letters and numerals indicate
corresponding parts, Figure 1 is a plan view
of a double-cylindered engine with my said
improvements applied théreto; Fig. 2, a ver-
tical sectional view, on a larger scale, on the
line 2 @ of Fig. 1 looking in the direction of
the arrows; Fig. 3, a detail enlarged view of
the centrifugal governor and its adjacent
parts; Ifig. 4, a ‘partial rear view and trans-
verse sectional view of whatis shown in Tig.
1; FFig. 5, an enlarged detail vertical sectional
view of the parts composing the antipounding
device for the check-valve; and Fig. 6, an en-
larged detail elevation of theadmission-valve,
showing its arrangement of orifices.

The letter A designates the bed of the en-
gine, which is in two parts, one for elther
cylinder B C, said parts of the bed being in-
terconnected by one or more of the cross-
beams D, one being shown. - Each engine has
a piston connected by a pitman through a

cross-head F with the crank-shaft G, mounted
on the bed, and geared through miter-gears
H I_Wibh an operating-shaft J, itself geared

- | through miter-pinions K and L with another
operating-shaft M, mounted in bearings O,

secured to the piece D.
~ The shaft J operates the centrifugal 20vV-
ernor and the air-pump, while the shaft M

. operates the movable electrode, (in a man-

ner not shown, because no part of the pres-
ent invention.) It also operates the arms P
through cams Q, by which the rock-shafts R
are rocked with their arms S, the latter 1ift-
ing onthe exhaust-valves T, which are spring-
seated by springs U in the igniting-cham-
ber V. Each cylinder is provided with this

chamber,exhaust-valve,and rock-shaftequip-

ment, as shown more clearly in Fig. 4,

- The upper ends of the igniting-chambers
are provided with antipounding - chambers
W, which form a part of the antipounding de-
vice for the check-valve X, seated in the up-
per end of the igniting-chamber V. The stem
Y of the valve X has a piston Z, fitted to re-
ciprocate in the chamber W as the valve seats
and unseats. A spider a guides the valve-
stem and supports a spring b, which seatsthe
valve X after a chargeisdrawn or sucked in
by the engine-piston. Ordinarily the reseat-
ing of these check-valves causes a clatter or
pounding, making a disagreeable noise, as
well as acting to wear the valve and seat. To
prevent this is the object of this part of my
invention. ,
W isin the form of a removable cap ¢, and
this cap forms a chamber in which the air
acts as a cushion against the piston Z and

| counteracts the spring 6 enough to prevent

the spring from pounding the valve X against
the seat. These igniting-chambers are se-
cured one to each cylinder, as seen particu-
larly in Fig. 1, and each has an exhaust-pipe
d, as shown in Fig. 4. The chambers W
connected by pipes e to the air-governor cas-
ing f, so that the charge which passesthrough
this governor-casing is conveyed past the

. check-valves X and thence into the igniting-

chambers V. Thisai r-governor casing is sup-
ported on a bracket g, asseen in Fig. 2, which

bracket is secured to the cross-beam D. The

interior of such casing is divided into-an air-

chamber £, fed by a pipe ¢, a mixing-cham-

ber 7, a discharge-chamber /,and an air-pres-
sure chamber /, which latter is fed by a pipe
m with air under pressure supplied by an air-

T'he upper part of the chamber
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pipe ¢ into the chamber /& and past the valve -
{ mixes with the gas passing through the pas- |
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pump or pressum -creating device to be pres-
ently referred to.

Extending across the chamber 5 is a pas-
sage o, fed with oas by a gas-pipe p, controlled
by a cock q. A gas-valveorifice rleads from
the gas-passage o and is controlled by a ta-
pering stem s, actuated in a manner pres-
ently to appear, in such wise that as it moves

in and out of the orifice » it cuts off or ad-

mits more or less of the gas into the mixing-
chamber 7 as the valve ¢ is raised by the suc-
tion of the engine-pistons, as suggested by
The air passing through the

sage o0, orifice 7, and by the valve s when
such air and gasmeetin the chamber 7. This
charge or mixture thence passes through the
orifices in the admission-valve © and into the
chamber /& and thence through the pipes e.
This admission-valve has a spiral row of per-
forations v. The spiral position of the per-
forations opens a gradually-increasing pro-
portion of each orifice, so that the graduation

of increase or decrease of the area of these

perforations is very finely adjusted and in-
creases or decreases but a little at a time as
the mixing-valve u reciprocates under the va-
rying pressure of air in the chamber [ of this
air-governor, said valve « being shown in 1ts
highest position in Figs. 2and 4. A stem w
connects the admlsﬁmn valve w with a piston
z, which is lifted by a spring 7, resting on a
dlsky supported by a gland z, held by serews
z',as shown in Iig. 2, or othel wise. When the
spring v lifts on “the admission-valve 1, the
amount of charge admitted to the chamber &
and thence to the pipes ¢ is increased; but
when the piston presses down on this valve U
the amount of charge admitted is decreased.
Therefore the action of the spring 4 in lifting

the valve is controlled by the den'l ee of pr es.

sure of air in the chamber 1, and this degree of
pressure is in turn varied by the _speed of the
engine and the load 1t 1s carrying.
serew 2 controls a let-off orifice 3, which may
or may not be used, aeeordmﬂ' to circum-
stances; but the automatic control of the air-
pressure in the air-governor is accomplished

by a centrifugal governor of any approved
type a,rranﬂ'ed to (30111:1 ol a let-off ori

ice at
some smtable point relatively to the pump or
air-pressure-creating device and the air-gov-
ernor. I have selected one location, as shown
in the aceompanymﬂ' drawings, in which &
branch pipe 4 from the pipem entersa bracket
5, secured to the bed, and provided with a

| let off orifice G, eontrolled by a tapering valve

60

7, SllppOl ted by a spring 8, and adjusted by a
spring 9 and a thumb-screw 10, fixed by a jam-
nut 11, said spring 9 and thumb-smew being
ca,rrled by the bracket 5. Itisnowclear that

~ if the valve 7 is withdrawn more or 1ess out;

of the orifice 6 the air will be let off or allowed
to escape, and hence the pressure of airin the
chamber 1 WOIﬂd be varied accmdmrrly, and

A thumb-

the let-of
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| therefore the position of the piston a and the
consequent position of the orifices v in the

admission-valve w wﬂl be varied relatively to
the cut-off flange %', and so the amount of
charge admltted be thus controlled and va-
ried. Now the position of the valve 7 is de-
pendent upon the action of the governor.
The spring 9 tends to force the valve 7 out
of the orifice 6, so that the maximum escape
18 the nor mal condition.
governor overcomes this tendency or yields
to it, according as the engine is running slow
or fast or has a heavy 10&(1 or a light load im-
posed upon it. For instance, if the engine is

running fast with a light 10&(1 the governor

will move the valve 7 farther in and dem ease
the amount of escape, and this in turn will in-
crease the pressure of air in the air-governor
and cut oft more and more of the 011ﬁces v
above a flange u' and decrease the quantity
of the charge. On the other hand, if the en-
ogine is running slow, as with a heavy load,
the Valve 7 will move outward and increase
* of the air and so decrease the air-

The centrifugal
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pressure in the air-governor, and thus permit

the spring vy to lift “the admission-valve w to

expose more of the area of the orifices v above

the flange %’ and so increase the quantity of
the chars ge. Thusalightload and high speed
decwase the let-off of air and increase the
air-pressure in the air-governor, while slow
speed and a heavy load increase the let-off
of air and decrease the air-pressure in the
air-governor. This automatic balancing of
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the properrelation of air-pressure and amount |

of charge admission takes place in all of the
mtermedlabe conditions from the extremes of
high speed and light load to low speed and
heavy load. What is here described is based
upon the actual operation of a full-sized equip-

ment, and the results are found to be hwhly~

satlsfaetory and practical.

Referring now to one form of suitable gov-
ernor, it wﬂl be seen that a shaft 12 is mount-
ed in ‘the bracket 5 and carries a head 13, in
which are pivoted governor-arms 14 ,with balls
15 at one end and studs 16, which press upon
a sleeve 17, slidable on the shaft 12 and adapt-
ed to press inward on the spring 8 as the gov-
ernor-balls fly outward and to move in the
other direction as the balls return inward.
The shaft 12 has a pulley 18, driven by a belt
19, itself driven by a pulley 20 on the oper-
ating-shaft J. A revoluble collar 21 on the

sleeve 17 relieves friction between the sleeve

and the balls 15 when the governor is 1evolv-
ing slowly.

Referrmn‘ now to the pump or air-pressure-
croating devme, it will be understood thatany

kind of air-pump will angwer the purpose.

At 22 an air-pump is designated and actuated
by a pitman 23, eonnected with an eccentric
24 on the opemtm o-shaft J. Thisg pump sup-
plies air to the pipe m.

While I have shown and described my im-

| provements in connection with a double-cyl-
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inder engine, they will be understood to be | ing of a casing having a gas passage and ori-
~applicable to engines with one cylinder. In

plied them. |

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is— |

1. In a gas-engine, the combination with
an_ air-governor, a reciprocating admission-
valve, a piston in the governor to actuate such
valve in oné direction and a spring to actu-
ate it in the other, an air-pump connected to
the air-governor, a governor-controlled air-
let-off valve; between said pump and said air-
governor, and means connecting an operat-
ing part of the engine with the valve-gov-
ernor, for the purpose deseribed. .

2. In a gas-engine, the combination with
an air-governor including a piston, a perfo-
rated reciprocating admission-valve connect-
ed to the piston, a spring lifting said valve,
an alr-chamber above the piston to depress

the piston and valve by alr-pressure, a pump

connected with said chamber, a branch in the
connection havingalet-off orifice, a governor-
controlled valve for said orifice; and means
connecting the latter governor with an oper-
ating part of the engine. | | |

5. In a gas-engine, an air-governor consist:

fice, an air-inlet chamber, a mixin g-chamber,
3 discharge-chamber, and an air-pressure
chamber, a web between the mixing and dis-
charge chambers, an admission-valve work-
ing in said web and controlling communica:

30

tion between said latter chambers, a piston 33

in the pressure-chamber to move the valve in

one direction and a spring to move it in the -

other, an air-valve between the mixing-cham-
ber and air-inlet chamber and a tapering gas-
valve in the gas-orifice connected with the ad-
mission-valve. | |

4. In a gas-engine, the combination with

-an alr pipe or conduit having a let-off orifice,

4 valve therefor supplied with a spring-arm,
an adjusting serew and spring acting on the
arm to unseat the valves, and a governor act-
ing on the arm oppositely to seat the valve;
and means connecting the said governor with
an operating part of the engine,

4D
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In testimony whereof I affix my signature 50

in presence of two witnesses.

CHARLES A. MILLER.

Witnesses:
OLIVER II. MILLER,
W. M. MCNAIR.
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