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Lo adl arfeony 7F neey concern:

e 1t known that [, Lrorondp FeppINaAND
Burarr, acitizen of tlw United States, resid-
Ine at \mlumn in the county of Madison,
State of Indiana, have invented certain new
and useful lmptm ements in (rovernine Mech-
anism, of which the following is a specifica-
tion, reference being had tluwun to the ac-
companying drawings.

This invention mlat{*% to a governing mech- |

:lﬂlHIIl, and particularly to a \[111 e-governing
deviee applicable to eovernor- C()ntmlled en-
oINes.

The invention has for an object to provide
an mproved connection between the govern-
mu valve and crank-shaft of the engine where-
by the valve will be quickly and positively
closed during the period of greatest speed in
the rotation of the shaft and retalned fully
open during the necessary per riod to char ue
the eylinder, whereby the " wire- dmwmu
cffect hequontl\ produced in governing- valves
1s entirely avoided.

A further object of the invention is to pro-
vide a novel construction and arrangement of

governing-valve and governor-controlled con- |

nector extending to the crank-shaftt of the en-
gine, whereby a four-cycle explosive-engine
may he most effectually controlled re thn > £0
the foad which 1t carries, so as to produce a
card showing the minimum of resistance and
lost friction or energy below the atmosphere-
line, thus reducing the cost of fuel and pro-
ducing a closer regulation of the engine. |

Other and further ()bJOCtS and ady antages
of the invention will be hereinafter set tmth
and the novel features thereof defined by the
appended claims.

In the drawings, Figure 1 is a horizontal
section of a gas-engine having the mmntwn

Serial No, 185,880,

| mot 1llod form of governor connection, and 5o
- [o. 618 a card tllwn from an engine con-

applied thereto, parts beinge shown in eleva-
flon.  Iie. 21san elevation of a balance-whee]

having the crank-shatt thereot connected to a
Hl}Ltl(}n{l“V-lllU‘:.tl ated governing-valve.
3 1s a dlagrammatic view, in tull and dotted
lines, of positions of the UOVBI ning-valve rela-
tive to the rotation of the cmnh-shatt Ko,

+ 15 a similar view showing further positions

thereof., Hig. 5 is a detail ele

Kig.

" a cyvlinder

- to the center of said
- (7. from which the connectinge-rod
vation of a [ to 2 rock-arm (¢

tlolle_] by a valve mechanism of this char-

acter.

Like letters of reference refer to like parts
in the several ligures of the drawings.

This invention 1s adapted for .:11)1)11(&1&0’11
with any desired form of engine, but is here
shown in connection with a four-cycle engine,
mch as disclosed in my prior patent, No

25,669, April 21, 190 Referrine to this
1,luqtmt10n the letter A designates a crank-
shatt having bearings in an engine-frame A’
in the usual manner and connected by a pis-
ton-rod A® with a piston A%, disposed within
A of an engine. This eylinder is

provided with an exhaust-valve A”. connected

- therewith and contr olled by means ot a geared

connection A", carried upon the cmnh-—slmtt
A, The ulmdr- 15 also 1In communication
with a governing-valve B, which in the pres-

- ent Instance is shown as a eylindrical struc-
ture having a series of ]}Oltb B’ cotperating
with ports B® of less area than the ports B"

and located in the casine havine an air-cham-
ber B® therein. This easine communicates
with an intake-chamber B, having at its up-
per end an inwardly-opening check-valve B3,
while the lower portion of the intake-cham-
ber adjacent to the valve B is provided uitl
a gas-port B, adapted to cooperate with

port B upon the inner end of the valve, the

- @as being admitted thereto from t.he chamber

I3 below the port in the intake-chamber.
Secured to the crank-shaft A is a bal[mw
or fly wheel A", having a bearing A® disposed
cceentrically to the hub A” thereof. This
bearing has journaled therein any suitable
form of governor mechanism C and means
for communicating motion therefrom to the
coverning-valve B. In the structure illus-
trated the governor-weights are provided
adjacent to their axis with a segmental gear
', adapted to mesh with the pinion C*, whiclh
s rotatably mounted upon the outer end of
the crank-shaft A and provided cccentrically
shatt with a wrist-pin

, carried by a rock-sleeve ",
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which sleeve upon the opposite end 1s pro-

vided with an arm C', from which a connect-
ing-link C*extends to the governing-valve B.

As is well known in this class of engines,
the crank-shaft A is at its lowest speed of
movement as it passes over the opposite dead-
centers when the piston-rod and crank-arm
A* are in the same plane, while 1ts greatest

speed of movement is in the travel of the

crank-arm from.one of these centers to the
other. As illustrating this the diagrams 1n

Fios. 83 and 4 have been provided, in which

the crank-arm A upon the crank-shatt A 1s
shown in different positions by full and dotted
lines and the valve correspondingly shifted.
Referring to Fig. 8, it will be seen that the

crank-arm is there in position shown in Fig.

1, with the valve about to open or the port

thereof brought into alinement with the port

in the casing. This opening occurs during
the travel of the crank-arm from the position

shown in full lines to that shown in dotted

lines, shifting the valve to the full-open

position by a quick movement incident to the

travel of the crank-arm between its dead-
centers. The valve connection C* thus travels
from the full-line position 1 to the dotted-line

position 2, where the valveis opened to its full-

est extent. Referring to Fig. 4, it will be seen
that the erank-arm shown by dotted lines has
traveled to the opposite dead -center away
from the cylinder and during such travel has
brought the connector to the position 3 (shown
by dotted lines) by a quick movement in ap-
proaching this dead-center, the movement
from positions 2 to 3 being the closing move-
ment of the valve. The continued travel of
the crank-arm to its full-line position in Fig.
4 retains the valve in a closed position in the
passage of the connector from position 3 to

position 4, while the continued movement of

the crank-arm back to its original position
carries the connector to the position 1, where
the valve is again ready to open. A seriesot

connecting-points are shown in these dia-

orams, and it is obvious that the position ot

the connector may be altered from that of a

rieht angle to the crank-arm, as here shown,
in accordance with the load upon- the engine

and the consequent necessity for opening

the valve to a different extent. It will be
seen from the foregoing that the valve 1s
completely closed during a portion of the
travel of the erank-shaft and is open during
the quickest movement of valve connection,
so as to prevent a loss of energy and resist-

ance due to the wire - drawing effect 1nci-.

dent to a valve which closes very slowly or
which is never fully closed in the operation
of the engine. By this construction and ar-

‘rangement it will be seen that less power,
and consequently less fuel, is required, while
a oreater amount of work may be accom-
plished, as the governing - valve only ad- !
mits to the cylinder sufficient gas and air for
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the requirements of the load. Ifor instance,
during rotation one-half the ports of the
coverning-valve are wide open at the begin-
nine of the introduction-stroke and remain
wide open until the piston has traveled one-
half of its stroke, then closed, while the pis-
ton travels on vacuum the rest of the strolke.
This vacuum created in the cylinder is not
lost, but allows the atmospheric pressure to

' bring the piston back until it reaches a point

where the vacuum is begun to be created. As
demonstrating more clearly the operation, ref-
erence is made to the indicator-card shown 1n
Fig. 6, wherein the atmosphere-line is cesig-
nated as D D and the introduction - stroke
trom D to D', which travels over the line D D
for a portion of its length, then leaves the line
at the point of cut-off and drops to the end ot
the stroke. . The line from D’ to D" retraces
the former line to near the point of cut-oft
and then proceeding above the atmosphere-
line designates the compressing, which con-
tinnes to rise until nearing the end of the

stroke at the point D? where the ignition

takes place and then the explosion. The line
from this point ascends to D’ indicating the
point of explosion, and then falls back to the
atmosphere-line at D, which is the point of
exhaust and which is traversed back to the
starting-point, thus producing a card as shown

in Figo. 6.

In the application of the invention herein

illustrated the same is applied to a four-cycle
engine, wherein under the first cycle the
charge is turned into the cylinder with the
valve wide open, as shown in Fig. 2, and with
valve-pin in position 2 of Fig. 3, when in the
continued rotation of the crank-shaft a quick

cut-off is effected with valve-pin in position 3

of Fig. 4, while the remaining portion of this
cyele is run under vacuum, as betore de-
scribed. The valve-pin is set at an angle to
the crank-pin, so that when the latter 1s at 1ts
slowest travel the former is at 1ts quickest or
highest point of travel. The return stroke of
the piston under the second cycle comprises a
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charge which is assisted by the atmospheric

pressure, the supply or governing valve being
at this time closed, as in position 4 of Kig. 4,

-and continuing closed until the initial position
The

1 of the valve-pin in Fig. 3 is reached.
next outward stroke of the piston constitut-

ing the third cycle oceurs during the explosive.

action of the charge, and although the valve 1s
open at this time it does not affect the condi-

“tion within the eylinder, owing to the closure

of the intake-valve by the pressure in the cyl-
inder. Under the fourth cycle the valve re-
mains closed, and the returning stroke of the
piston to the position shown in Fig. 1 clears
or exhausts the cylinder through the usual
exhaust-port. After the closing of this port
the operation is repeated. It will therefore
be seen that the full-open port occurs during
the charging period, while a quick opening
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and closing of the port is effected, and the dis-
position of the governor controlling the point
of attachment tor the connection between the
valve and the crank -shaft shifts this point
velative to the axis of said shaft under chanees
of load, so that a longer opening may be main-
tained for an increase of load than in the case

of a decrease of load and the valve closed in

cach case during the movement of the valve-
pin from one dead-center to the other or at
the time when the greatest speed of travel is
accuired by said pin.

The governor construction shown in Fies.

I and 2 for controlling the point of attach- |

ment between the connector tor the valve
and the crank-shaft i1s a preferred construe-
tion; but other forms may be used-—for in-
stance, as shown in the modilication in Fie.
o, where the balance-wheel E is mounted upon
the ecrank-shaft A and provided with an ec-
centrie 19, rotatably mounted upon the end
of the shaft and adapted to be shifted by
means of the arm I&°, connected to the piv-
otally-mounted governor-weight E* by means

of the link E' and operating acainst the ten-
l = 8

ston of the spring ¥, Motion is communi-
cated to the connector-rod (M'by means of the
strap K, surrounding the eccentric.  The out-
ward movement of the governor-weight ro-
tates the cecentrie upon theend of the eranl-
shaft, and thus transmits motion to the valyve-
rod through the eccentric-slecyve.

It will be obvious thatchanges may be made
in the details of construction and configura-
tion of the Invention and that the same is ap-
plicable to all classes of engoines and in con-
nection with various constructions of govern-

ing mechanism and valves without departine !

from the spirit thereot as detined by the ap-
pended elaims.

Having deseribed my invention and set forth
1ts merits, what I claim, and desire to secure
by Letters Patent, 15—

I. In a governor mechanism, a erank-shatt,

Ing s1zes, and a connection between the valve
and crank-shaft constructed and arranged to
open and close the valve intermediate of the
opposite extremes of travel thereof.

2. Ina governor mechanism, a crank-shaft,
a valve-case and valve having respective ports

of differing sizes, a connection between the

valve and crank -shaft constructed and ar-
ranged to open and close the valve interme-
diate of the opposite extremes of travel there-

of, and a governor mechanism operatively |
connected to advance or retard the operation

of said valve connection in its relation to the
crank-shatt.
5. A governor mechanism for internal-com-

bustion engines comprisingacylinder,acrank-

- tween the valve and valve-pin upon the eranl-
1 valve-case and valve having ports of differ-

shaft, a valve-case and valve having respective

ports of differing sizes, a connection between
che valve and erank-shaft constructed and ar-
ranged to open and close the valve interme-

I
|
i
h

E

cliate of the opposite extremes of travel there-
of, and an intake-valve interposed between
sald ported valve and eylinder. |

4. In a governine mechanism, the combina-
tion with a eylinder, a erank-shatt carryine a
valve connection, a casing and ported valve
having codperating ports of different area, of
a connectlon between the valve and shaft con-

nection to retain the valve inan open position

during the movement of the shaft connection
from one dead-center to another, and to re-
tain said valve closed durine one-halt of the
travel of said shaft connection, and an intale-
valve mterposed hetween said ported valve
and the ceylinder. |

5. Inagoverning mechanism, the combina-

tion with a eylinder, a crank-shaft carryvine a
- valve connection, a casing and
- having codperating ports of different area, of
- a connectlon between the valve and shaft con-

ported valve

nection to retain the valve in an open posi-
tion during the movement of the shaft con-
nection from one dead-center to another, and
to retain said valve closed duringe one-half of
the travel of said shaft connection, an intale-
alve interposed between said ported valve
and the eylinder, and means for shifting the
point of attachment of said valve connection
relative to the position of the erank upon said
shaftt.

6. Ina governing mechanism, the combina-
tion with a cylinder, of a crank-shaft, a cy-
lindrical ported valve, a easing for said valve
having cooperating ports of different capaeity
from the relative ports in the valve, and a con-
nection between said valveand erank-shaft for
opening and closing the valve intermediate of
1ts opposite extremes of travel.

7. Inagoverning mechanisn, the combina-
tron with a cylinder, of a crank-shatt, a cy-
lindrical ported valve, a casine for said valve

having ports of ditferent capacity from the co-

operating ports in the valve, a connection he-

shaft disposed at an angle to the erank-arm
of said shatt for opening and closing the valve
intermediate of its opposite extremes of travel,
and means for shifting the point of connee-
tlon with the crank-shaft relative to the eranlk
thereot.

5. Ina governing mechanism, the combins-
tion with a cylinder, of a erank-shaft, a ported
valve, a balance - wheel mounted upon the
crank-shaft,a rotatable membermounted upon
said shaft having a valve-pin at an anele to
the crank-pin, a connection from said valve
eccentrically connected to said pin for open-
ing and closing the valve intermediate of its
opposite extremes of travel, and means for
shifting said pin and connection in advance of
the crank upon the shaftt.

9. Inagoverning mechanism, the combina-
tion with a eylinder, of a erank-shaft, a horted
alve, a balance - wheel mounted upon the
crank-shaft,a rotatable member mounted upon

&
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said shaft having a valve-pin at an angle to

the crank-pin, a connection from said valve

cccentrically connected to said pin, means for

shifting said pin and connection in advance of
the crank upon the shaft, a pivotally-mounted

governor mounted to shift said pin relative to
the crank upon said shaft, and an intake-valve
disposed between the ported valve and cyl-
inder. -

10. Inagoverning mechanism, the combina-
tion with a evlinder, of a crank-shatt, a ported
valve, a balance - wheel mounted upon the
crank-shaft,a rotatable member mounted upon
said shaft having a valve-pin at an angle to
the crank-pin, a connection from said valve
eccentrically connected to said pin, means for
shifting said pin and connection 1n acdlvance ot
the crank upon the shaft, a pivotally-mounted
governor mounted to shift said pin relative to
the crank upon said shaft, an intake-valve dis-
posed between the ported valve and cylinder,
a pivoted governor-weight, a segmental gear
carried thereby at the axis of the weight, and
meshing gearing carried by said rotatable
member.

11. Inagoverning mechanism, the combina-
tion with acylinder and a crank-shaft,ofa port-
ed valve having a casing with ports of differ-
ent capacity from those of the valve to coop-
erate therewith, a geared rotatable member
mounted upon said shaft and having an eccen-

tric valve-pin, a connection between said valve |

781,590

and pin, a pivoted governor-weight, and a seg-
mental gear carried thereby at the axis of
the weight and meshing with said rotatable
member. -

12. Inagoverning mechanism, the combina-
tion with a cylinder, of a crank-shaft, a bal-
ance-wheel thereon, rotatable means carried
by said shaft, means carried by the balance-
wheel for operating said rotatable means, a

ported cylindrical valve disposed within a

ported casing, a connector eccentrically con-

nected to said rotatable means and to the valve
to insure a fixed length of travel thereof and
to open and close said valve intermediate of
the extremes of said travel. '

13. Inagoverning mechanism, the combina-

“tion with a cylinder, of a crank-shaft and bal-

ance-wheel thereon, rotatable means carried
by said shaft, means carried by the balance-
wheel for operating said rotatable means, a
cylindrical valve disposed within a ported cas-
ine and having ports of greater area than the

casing, and an eccentric connection with the.

shiftable means being disposed to open and
close the valve intermediate of the opposite
extremes of trave!l thereof.

In testimony whereof Iaflix my signaturein
presence ot two witnesses. _ '
LEOPOLD FERDINAND BURGER.

Witnhesses:
CrayroN K. CHEESMAN,
Joun F. Curxns.
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