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' No. 706,916, Patented Aug. 12, 1902.

o J. B. FENNER.
- FUEL VALVE FOR GAS ENGINES.

(Application filed Oct. 26, 1901.)
- (No Model.) - | 2 Sheets—Sheet 2.
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Lo all 'zz,Jm?n zz‘ YL J coneer T

o -'followmw 18 a sneelﬁcatlon

_ This lnventmmelﬂtestofuel Valves for n'a,s-f"
~ engines, and has the object to provide an'im-
pmved valve for this purpose whereby. the

supply of fuelto theevlinderis aut{)matledlly

for securing UHIfOl 11 WOI]{II]D of the same.

90, 536.

- T, 2.

21is a 1101*1zouta,1 section of the
'centlally through the e¢ylinder and ‘erank-
Fig. 3 is a frao'mentaly transverse
‘section of Lhe fuel-valve, taken in line 3 3,
Figs. 4 and 5 are vertlcal sections in
lmes 4 4 a.nd 55, Fig. 3. Fig. 6 is a sectional

~ Inthe accompany ng dIELWIHWS conmstmfr:'
S ,--"of two sheets, Fln'ure 1l is a vertleal longi-

tudinal sectlon of a gas-engine embodymﬂ' my.

- Hig.

same, Laken;

lmprovements, taken in hne 11, Fig. 2.

shaft.

. elevation, onan enld,rﬂ'ed scale, of the gearing

30

~Whereby the main or cylmder valve is oper-
ated. Fig. 718 a eross seetlon of the same 111"-

~ line 77, l‘w 6.

~ four-cycle type, in which a workmﬂ' stroke of
-the piston is produced during every alternate
- forward movement of the same; but the ap-

. plication of this invention is not hmlted to

. Tike letters of ieferenee Iefer to hke pal ts
~in the several figures.: | |

~In the dmwmﬂ's my im proved valve mech-
anism is shown apphed to an engine of the

this style of engine.
A represents the base of the 611'3‘1116 ;

D ‘bhe crank-shaft, Joumaled

© in bearings on the base; d, the pltman con-
R -11eet1no*ihe piston with the mank of said shaft,

cand K ‘the balance- wheels, mmmted on oppo- |

mte ends of the or ank shaft

. Beit known that I, Jess B. I‘ENNEB a eiti-
- zenof the United Sbates residing at Buﬂalo |
in the county of Erie and State of New Yorl\,.
‘have invented new and useful Improvements.
. in Fuel-Valves for Gas-Engines, of whleh the

- shaftt.

:;) the'
c¢ylinder, which is open. at its rear end and
“which is closed at its front end by a valve
“head or chest b, C, the piston, arranged in
the cylinder;

K 1eplesents a xa,lve ehwmbm Whleh 18 so
formed in the valve-chest and which commu-
nicates on its inner side with the front end
of the cylinder by a main port or opening f

‘and on its lower side with.an exhaust-cham-
ber G by a main exhaust port or opening ¢.

55
g' represents a number of. auxiliary ex-

‘haust-por ts, which connect the rear end of the
cylinderwith the exhaust-chamber and which
are uncovered by the plst()n at the end of bho
'sbrohe of the -- |

“varied according to the speed of the engine |

piston. 6o

H represents an outwmdlv opemnﬂ" X~

hau% -valve, which isheld by aspring against -
This appheatmn is a subdwmon of an ap-.'
- plication for patent for improvements in gas-
| U‘--enﬂ‘me% [iled by m'yself WIalch 21, 1000 NO _

a seat formed around the Ol]tel end of the
main exhaust-port g. |

I represents a main or cyllndel alve which 65 -
moves toward and from a seat around thp in- i

ner end of the main port and wherebythead-

mission of fuel into the cylinder and the ex-

‘haust from the eylinder are controlled. This
valve is provided with a valve-stem @ wnich 7o
‘projects forwardly through a guide 7’ on the
‘valve-chest and which is moved outwardly

against its seat by a spring @, bearing with
its ends against fshouldets on smd frmde a.nd
valve- stem -

- d representa ahouzontalmek lever which
bears with its inner arm against the stem of
the main valve for opening the same. This
lever may be actuated from the crank-shaft
by any suitable gearing which will rock the 80
lever J and open L and close the main valve I
once during every two rotations of the crank-
The mechanism for this purpose
sh(}wn 111 the drawings is substantially the

75

same as that shown in Letters Patent No. 8g
634,207, granted to me October 3, 1899, and
18 consm ucted”
‘eccentric composed of two disks mounted on
| the crank-shaft, but ca,pable of turning inde-
pendent theleof

as follows: L. represents an

M is an eccentric - strap go
surrounding the eccentric-disks and con-
nected W1th the outer arm of the valve-lever
J by a slide K, gunided on the main frame.

m m' represent a pair of connected gear-pin-
ious, . which ‘are pivoted on the eccentrie- g5
dlSk‘: and which mesh, respectively, with an
internal gear-rim m? on the eccentrie-strap

N Emd a ﬂ‘eft.r wheel 9713 on the cr ank ‘%h&ft

The




2

b elation of these gears is such the,t the eccen- |
tric is turned once durirg every two turns of
the crank-shaft in the manner described fully.

- in the Letters Patent 1eferred to.

- 10

13

. tends across the air-chamber.
-is secured to the chest by serews o', passing

N represen‘rs an air-chamber which is

formed partly in the valve-chest and partly

in the side of the cylinder and which is con-
nected with an air inlet or pipe .
0) represents the ease of a fuel- va,lv whel 0-

by the admission of air snd gas into the eylin-
This case is of ¢y lmdrlcel_
form and arrangedin a cylindricalopening or |-

der is controlled.

socket, which is formed transversely in the

side of the valve- chest and. which extends
from the outer side of the valve-chest into the

valve-chamber, s:rherebj,r the valve-case. ex-

- through ears on- the outer end of the valve-

20

case, (md the latter i 1S prmnded with a circam--
ferential Tow of openings or ports ¢? in its.

side, which register w1th the su rroundmw air-

- chamber.

- p represen ts a gas mlet or port which ex-

tends ]aterally throun*h the outer part of the

valve- -case, as shewn in Figs. 2 and 5, and

- whic¢h is connected with a supphr of e‘as,

35 &

erasolene, or similar motive agent.

Q. represents & cyhndrlca,l rock- Va.lve fit-
tmrr in the fuel-valve case and provided with
: a clrcumferentml row of air-ports q, which-
are sdapted to register with the air - inlet
' '.openme‘s 0% of the valve- cesmg', and a fuel-
- port ¢/, which is adapted to register with the
‘The inner
end of the rock Velve opens 1nto the Vs,lve--; |

- are epened to a less extent during each rock-

oas-inlet p of the valve-casing.

| 'ehrtmbel

y _40.
valve-case.

45

¢*is a disk or heed whlch bee.rs sﬂ'emst the
outer end of the rock-valve and cleses the
same and slse against a shoulder ¢3 on the

clamping-ring ¢*, bearing against the outer
side of the head and hsvlng an external

screw-thread which engages with an internal

thread on the outer end of the Valve -case.

R represents a roek-shsft or spindle Whl(’.‘h'-

s arranged axially in the cylindrical fuel-

~valve and journaled m a bearing r, formed
centrally on the head g2

o

prowded with an internal open hub or spider
r', which is mounted on the inner end of the

rock-shaft R and whmh is secured between a

- The outer end of the valve rock-shaft R is
55 "

60

shoulder 7* and a screw-nut 73 on this shaft.

provided with a depending rock-arm 7t

In the operation of the engine the rocking
movement of the fuel-valve alternately places
the valve- ehsmber in communication with

the gas and air supply and cuts the same oﬁ'
_from the gas and air supply. | |

S represents an eccentric p1 ovided Wlth a

- surrounding eccentue-strsp s, which is con-

- nected by a “rod s "with the rock-arm 7%
-~ eceentrice 1S arra,need on the inner side of the |

The

hub of one of the bslsnee-wheels and is pro-

The vslt e-case

The head is held in place by a

The fuel valve is

¥

“end of the slot in the eccentric.
normal operation of the engine the bslence- |
wheel turns in the direction ef the arrow, and

fuel.

708,916

A represeuts a e'overnor arm, Wthh is ar-

: rsm ged substantla,lly dla,metrlcs,lly on thein-

ner s1de of said balance-wheel and pivoted
| at one end to the same on oneside of the main
| shaft, while its other free end is provided on

_70."

the. 0pp0$1te side of the main shaft with a

1nte0*rally with the central part of the gov-
‘ernor-arm, as shown in Fig. 2; |
tric may be mede sepelate a,nd secured to__ |
-_Sdﬂd arm. - | :
-V represents a sprme‘ WhlGh cenne(,ts the_-
governor-arm with the adjacent balance-

weightt. Theeccentric Sis preferably formed

75
but the eccen-

80

wheel and whleh constantly tends to move |
said arm so as to move the. eccentric away -

ment of the lever being limited by the inner
‘During the

from the eenter of the main shaft, this move--_-

the governor-arm by reason of its mertle lags

.behmd thereby straining the spring some-
| whatand moving the eccentric 1nwa,rdly from
‘The governor mech-
anism is so adjusted that When the engine

‘runs at a normal speed the eccentric roeks_

its outermost pes1t10n

the fuel-valve durme each rotation et ‘the '

mailn shaft and opens a.nd closes the gas and

air ports, so as toadmit a normal que,ntltV of

‘When the speed of the engine rises.

95

above the normal, the governor-arm lags be- '

hind a greater extent and the éccentric is .

moved nearer to the center of the axis of ro- 100

tation, whereby the rocking movement which

18 lmpa,rted by the eccentric to the fuel-valve

is reduced, and the air and gas ports thereof -

ing movement of the valve, thereby reducing

105

the charge of fuel which is admitted to the

*—’"1116

.eylmdm “and reducing the speed of the en- e
~When the sneed of the engine drops

below the norma,l the governor-arm lags be-

hind less than under normal condltlens, and

ITO -

the eccentric ismoved farther outwardly from
the center of rotation, whereby the throw of

the fuel-va,lve is 1ncreased and its gas and air

ports are opened wider, thereby increasing
the charges of fuel to the cylinder.

By thrs

means of regulatmﬂ* the supply of fuel a
eharge of fuel is delivered to the engine dur-

ing each suction-stroke of the piston; but the
quanhty of fuel in each charge is varied au-

tomatically according to the speed of the en-
‘oine, whereby the engine is caused to run

120

more uniformly and Wlbh less Vlbretlon than

‘engines in which the cylinder receives either

a full charge of fuel or no fuel at all. The
fuel- valve Q is opened and closed once dur-

ing each rotation of the crank-shaft; but the

‘main valve I is openéd and eclosed once dur-

ing every two rotations of the crank-shaft.

The movementof the fuel-valve Q is so timed

that the same is closed during the exheust-]

stroke of the piston, opened durmg the suc-

130 .

tion-stroke, closed during the compression-

vided with a slot S, throun'h whlch the main | stroke, and opened dm mg the Workmg_ |

| 'shaft pesses

stroke

The mem Vslve I 1s Opened p031-__'
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tively to allow the products of combustion to
escape on the return or exhaust stroke of the
piston and remains open during the nextsuc-
tion-stroke to admit fuel. The valve Iis then

closed during the subsequent compression

and working 5tr0keh of the piston. During

the exhausb stroke the main valve is opened "

but the fuel-valve is closed to prevent spent

gases from entering the fuel-supply passages.

During the suction-stroke of the piston the

malin valve and fuel-valve are open at the
same time, so that fael is admitted to the
During the subsequent compres-
sion and wm‘l{mtr strokes of the piston the
main valve is el,osed but the fuel-valve is.
closed during the compression-stroke and
which-
idle closing and opening movements of the

cylinder.

opened during the working stroke,

fuel-valve are not necessary, but-permit of
an advantageous construction of the engine,
masmuch as 1t avoids the necessity ot em-
ploying

f uel—vfﬂve. | |
the fuel-valve does not interfere with the op-
eration of the engine, because at this time the

maln valve is closed and the piston is effect-

ing its working stroke.
1 ¢claim as my invention—
1. Ina gas-engine,the combination with the

cylinder, the piston arranged in the cylinder
and the crank-shaft connected with the pis-

ton, of a valve-chest communicating by a
main port with the cylinder, a main valve
controlling the main port, a speed-reducing-
gear mechanism which is interposed between
the crank -shaft and the main valve and
which 1s constructed to open the same once
during every two rotations of the shaft, a
rocking fuel-valve whereby the fuel-supply

to the cylinder is controlled, and an actuat- |

- ing mechanism which is interposed between

the crank-shaft and the fuel-valve and which

is constructed to open the same once during |

a reducing-gearing for driving the
The idle opening movement of

‘ber communicating with the eylinder,
socket extending from the outer side of the

each. 1"0ta,t1011 of the shafh, substanma,lly as
set forth.

2. The combination with the cyllnder and

the piston therein, of a chest-arranged at the
~end of the cylinder and having a valve-cham-
bercommunicating with the eylinder,a socket

extending from the outer side of the chest

into the valve chamber, and a fuel-conduit

opemnﬂ' into the side of the socket; a valve-
case fitting in said socket and- havmn' ports

in its-side which communicate with smd fuel-

conduit; and a hollow rock-valve arranged in

-sald case and having ports in its side which
register with the ports of sald case and open-

ing at its inner end into the wvalve-chamber
of said chest, substantially as set forth.
3. The combination with the cylinder and

-:the piston therein, of a chest arranged at the

end of the c¢ylinder and having a Valve—eham-
a

chest into the valve-chamber, and a fuel-con-

duit opening into the side of the socket; a

valve-case fitting in said ‘socket and having
ports in its side which communicate with said
fuel-conduit; a hollow rock-valve arranged

“insald case and having ports in its side which

2

45

50

55

6o

register with the ports of said case and open-

ing at its inner end into the valve-chamber of
the chest; a head bearing against the outer
end of the valve and the valve-case and pro-
vided with a-bearing; a serew-ring whereby
sald head 1s clamped against sald case; and
a rock-shaft journaled in said bearing and
carrying said roek-valve, substantmlly as set

forth. -

Witness my lmnd this 7th da,y of Oetober
1901, -

JESS B. P NNER.

W itnesses:
"THEO. L. POP
- CARI K. GrDYER. :
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