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‘No. 816,047 -

U\TITED STATES

PATENT .FFIC‘E

CASSIUS M b\HTH AND SOLON BYRON WELGOME OF LOb ANGELES R
CALIFORNIA, AbeGNORb TO WESTER\I IRON WORKS A (JORPORA" AR

TI ON OF CALIFORNIA

VALVE MECHANISM FOR GA$ ENGINES. .

| o Bpee1ﬂca.t1on of Lettere Petent
o Appheetien ﬂled January 12, 1906. ﬂenal No. 240,373

.t'a.tented ua.rch 27 1' eoe

' To mZZ whom it may concern:

© " Be it known that we, CABSIUS M SMITHj-
" . and SorLoN BYRoON WELGOME citizens of the.
~ United States, residing at Los Angeles, in the |
county of Los Angelee and State o Cehfo;me '

. have invented a new and useful Valve Mech—
- ‘anism for Gas-Engines, of Whlch the follow—

IO
‘and outlet va,lves are mechemcelly actuated;
and the main object of the invention is to |
provide a novel means for actuating the inlet
and outlet valves and for controlling the op- |
eration of said valves in such manner as to-

~ing is a specification.

‘his invention rela,tes: to tha.t type of a'as-
engines which have mechanicall Islr- erated
In the present case both t

. secure a constant speed of the engine,

Another object of the invention is to pro-

| .".wde means for placing the velve—-operatmg .
. 20 mechanism in such condition that the ex- |
. * haust will be partially opened automatically |

- as the crank-shaft is turned to reduce pres-

. ) -,535

. vention Wll
-"_-ser

S s ';_ -sure within the eyhnder while the crank-shaft |

is being turned in starting up theé engine,

~thus allowing the engme to be eaelly sterted

by hand. »
Another ob]ect of the mventmn is to ro-

L -vlde a mechanism of the character described
- "~which is simple in eonstructmn effective in |
-operatlon and very compact in form.

Other obj ects and. advantages of the in- |
f eppeer from the followmg de-:

tion.

‘Referring to the dra,wmgs, Figure 1is. a

- | '_731de elevation ‘of an. engme ‘equupped Wlth'
.~ the valve-mechanism forming the present in- |

f}'VeIltlon, ehomng the. parts 1n one. posﬂslon --

40

- showing the reverse side of the mechanism in
45

SR _chamber of the engine |

~ Fig. b is a section on the line X* X*in Fig. 1.

. Tig: 6 is-a’ perspective of the. eccentric and

- -cams. Fig. 7 is & view similar to Fig. 4,

Fig. 2 is a view similar to Fig. 1, the engine-'| &
- frame being removed, showing the parts in
D enother
- 'what is shown in Fig. 1.

osition. Frg 3 is a plan view. of

“Fig. 4 is'a view

Fig. 2, except that the governor and valve- |

showmg in addition the governor.:

BRI ¢ demgnetes the main frame’ of an engme f'
e which is provided with acylinder2and crank- |
S shaft 3 upon Whlch is mounted the ﬂy—wheel

e inlet’

he,ed 16, t

L e aeeompanymg drawmgs 111ustrete the_.
S 35 invention.

- | ber.

ave been removed.

neotmg—rod 5, oiemted by the usual piston
(not shown) Wlt n the cyl mder 2. }E stud -
forming a stationary cam-shaft 6 is mounted
on the main frame 1, as shown in Fig. 5,and
]ournaled thereon is an éccentric 7, ca,rrymg
a oleery cam 8 and a secondary cem 9.
igidly attached to the eccentric 7 is a.
gear 10, which meshes with a pinion 11,
‘mounted on'the crank-shaft 3.

‘may comprise 8 pump for maintaining water

frame 1 in any suitable manner.

inder may have a suitable water-jacket, and

|

‘which 1 meﬁ

23, over which the eylinder plays and which
commumcates with & suitable pipe -24 for
conducting fuel therefrom to the va Ve—cham-

generally mentioned.

.5_

the erenk—sheft 3 bemg dm ven by 8 con_'-

n5:-"

An eecentrlc—- o
head 12, having an eccentric-strap 13, mount-.
| ed on the eccentric 7, 1sTig.dly connected to 65
| an eccentric-rod 14, the end of which is piv- -
“oted at 15 to & shde-—heed 16, 'which is slid-
‘ably mounted in ways17, formed ,preferadly,
‘integral with a cylinder 18. The cylinder 18

elrculatmn and may be. bolted to the main R

_Attached to the cylinder. 2 is a Valve-_ T
ehe.mber 19.: The valve-chamber and ¢yl- . .
the circu etaontherethrough may be obta,med-- o
| by means of the pump 18, which is connected = -
with a water-jacket by a plpe 20 and is oper- - .
| ated by a p1ston—rod 21, carried by the shde- - |
‘head 16. - Fuel may be supphed to the valve-.
| chamber from a pump-22, the cylinder of =~
‘be formed on the end of the slide- -~
e piston of which is stationaryand = -
18 mounted on a hollow st&tlonery piston-rod |

80 .

“As the water and fuel pumps do not: ._
a | form a part of this mventlon they are but .

: ' 9.Q,I . ‘ '

Mounted within the upper pert of the
valve—ehamber 19 1s an inlet-valve 25, having -
a stem 26. . The inlet-valve 25 is resnllently_' o
pressed upwerdly against a conical seat by - .-

‘means of ‘a- coil - spring 27, interposed be-

“ber, and a ﬂange 29 on the stem 26.
A bell-crank lever 30is pivoted to'a brecket

‘tween a spider 28 formed in the va ve—ehem-_: DI

31.and has an arm 32, which extends anto the . - .

valve-chamber and bears 1 upon the top of the

cra.nk lever 30 has

-rod 33, with a hook 34, which normally

rojecting upwardly from the slide-head 16.

I-—'

hes in the' path of movement of a boss 35 S
0§
R‘hue as the engme operates a.nd the slxde...-_: c

roo
# valve-stem 26. - The other arm-of the: bell-
qivoted thereto an operat- -




-y

25 . ¢
- - 44 and oscillates the rock-lever 36. ~Fhe
ratio of the pinion 11 to the gear 10 is one to
~ two, so that the gear 10 and the cam 8 are
‘given one complete revolution to every two
30

10

1 5

- valve-stem 40 and is normallv held depressed

Q: |  ; | 816,047 '

head 16 moves toward the crank-shaft. the
boss 35 ‘engages the hook 34 and draws the
operating-rod 33 along with it, thus tilting
the bell-crank lever 30, the arm 32 of which,

‘pressing down upon the- valve-stem 26, de-

presses and opens the valve 25. Upon the
reverse stroke the operating-rod 33 is re-

tracted along with the slide-head 16 through

the medium of the bell-crank lever 30, which
1s returned by the upward movement of the

valve-stem 26 , produced by the coll-spring 27,

A rock-lever 36 is pivoted at 37 to the main
frame 1 and is connected by a Ik 38 with the

operating-rod 33.

~ An exhaust-valve 39 is mounted within the
valve -chamber 19 and is provided with a

~and 1in its conical seat by means of a coil-

".-'20.
- agamst the end of the rock-lever 36
~ rock-lever 36, near its other end,
~stud 43, upon which is mounted a roller 44,

‘being a four-cycle engine.

spring 41, which beurs against s, Hange 2.

The lower end of the valve-stem 4() bears
‘ ‘The

ATPIES 8,

which lies under the primary cam 8, so that
as the latter revolves it acts upon the roller

revolutions of the crank-shaft 3, the engine
As the rock-lever

36 1s oscillated it causes the cuening and elos-
-1ng of the exhaust ~ valve 349, opening the

35

- return movement of the rock-lever. _+
the intake-stroke of the piston the inlet-valve
2515 opened through the medium of the slide-

4,0

50

valve positively by pressing upward against
the v Y

the expansion of the coil-spring 41 uring the
During

head 16, operating-rod 38, and bell - crank
lever 30, and during the return stroke -or
compression-stroke the inlet-valve is closed,
and the exhaust-valve 39 is also closed.
After the explosion as the piston moves
through its working stroke the valves ro-
main closed; but at the end of the working

stroke the cam 8 moves against the roller 44
and tilts the rock-lever 36, opening the ex-.

haust-valve 39 and holding it open during

the exhaust-stroke, the face of the cam 8 beo

Ing concentric with the shaft 6 and extend; ng
through approximately one-quarter of a cir-
cle, so that at the end of the ex haust-stroke

- the cam 8 moves off from the roller 44 and

55

1ng longitudinal slots 46, through which bolts

allows the spring 41 to expand, which closes

the exhaust-valve 39 and restores the rock.

lever 36 to its original {).ositi(m.
In order to relieve the pressure within the

cylinder to-allow the engine to be more read-
60 1ly started by hand in securtng: mitial com-
pression, a slide-bar 45 is provided, which is !

slidably mounted on the rock-lever 36. v

47 pass, which are screwed into the rock-lever

05 36. Spring-pressed washers 48 are provided

ve-stem 40, the valve being closed by

TTEL S —m . i Emr——— ey gy o Y

tor frictionally holding the slide-bar in DOsi-
tion on the rock-lever 36. One end of the
slide-bar 45 has a handle 49, by means of
which it may be moved into either of jis pOsi-
tions on the rock-lever, By pushing the
sitde-bar 45 toward the shalt 6 its end 1S

brought under the sweep of the secondary

camy, so that when the engine is being start-
ed by hand as the cams 8 and 9 rotate the
rock-lever 36 is actuated and the exhaust-

valve s opened during the regular exhaust-

stroke by the operation of the cam 8 acting
upon roller 44 and is also opened shightly
during the compression-stroke by means of

the cam 9 pressing down upon the end of

the slide-bar 45, as illustrated in F 1e. 4, thus
relieving the compression to a considerable
degree.  When the slide-bar 45 is manually
slid from under the cam 9, the latter ceases to
tilt the roc¢k-lever 36, and the latter 1S then

operated regularly by the cam 8 and is not

given the intermittent short tilt by the cam 9.

1he end of the rock-lever 36 has a toe 50,
with a notch 51, which is adapted to engage 4
detent 52, which forms part of a governing

mechanism which includes a centrifugal-act-

ing semicircular weight 53, pivoted to the fly-
wheel 4, as shown in Fig. 1, the sensitiveness
of '*s movement being regulated by an ad-
justable spring device 54. The detent 52 is

pivoted to a stud 55 and has a-shoe 56, over

which the curved weight 53 is adapted to
ride.  With the adjustment properly made
while under a load and at a normal speed the
weight 53 lies free from the shoe 56, and upon
a decrease of the load on the engine or for
any other cause which produces a higher
speed 1 the engine the weight 53 SWINgs out
and acting upon the shoe 56 tilts the detent
52 Into a position in which it will engage the
notch 51 and result in holding the rock-lever
36 1n the position shown in [ig. 2, which
keeps the exhaust-valve open, and by reason
of the operating-rod 33 being also raised the
inlet-va{vet:l'-.':') 1s retained closed by means of
a- coil-spring 27, Thus admission of fresh
fuel to the explosion-chamber is prevented
until the speed of the engine is reduced sufli-
ctently to release the detent 52 and allow the

rock-lever 36 to resume its normal operation.

The igniting device 57 may be actuated by
an operating-rod 58, pivoted to the hoss 35.

While we have shown and deseribed the
preferred embodiment of this imvention, it
should be understood that various changes
and modifications may be made without de-
parting from the scope of the invention.

‘What v claim is— | |

1. In a gas-engine, an mlet-valve, an out-

let-valve, a bell-crank lever for operating the

nlet-valve, an operating-rod pivoted to the
bell-crank lever and having a hook on its end,
a slide-head having an eccentric operated by

the encine, an eccentric-rod connecting the

| slide-head and eccentric, a Primary cam car-

70

75
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95

100
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110

115

120
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130



. theexhaust-valve ;8 link connecting the rock-

~} 5 erable when starting the engine for automat-
. lcally tilting the rock-lever intermittently a |

© o cam.

- 10 let-valve, a bell-crank lever for operating the
15 eccentric-rod connecting the slide-head and.

. 20 long and short strokes; altern: .
- starting the engine, and means for restricting. |

opetation of theemse | . SOLON BYRON WELCOME. «

- fied by the eccentiic, & pivoted rockleyer |

. operated by the primary cam for actusting’

.- lever and.said operating-rod, and means op-

less dogroothan abiained by the primary
2. Ina gas-engine, an inlet-valve, aii out-

- inlet-valve, an operating-rod: pivoted to, the
. bell-crank lever and having a hook on itsiend,
~aglide-head having means for engaging said

"~ hook; an éccentric operated by.the engine, an

- eccentric, & pivoted rock-lever for actuating-
. theexhaust-valve, 4 link connecting the rock-
" lever and the operating-rod, means carried |
by the eccentric for o’ﬁerating ‘the rock-shaft

g. es;. alternately’ when

. thellast means to.
- solely during normal

 lever for operating the

-hook, ‘an ‘eccentric-rod connecting the s
| head and eccentric, a rock-lever with opera- .
tive connection with both the outlet-valve
ratir _ ‘means carried by the -
-eccentric for actuating the rock-lever. -~ .

{ -~ 4. In a gas-engine, an inlet-valve, an out- P
35

let-valve, means for operating the inlet-valve,
~means for operating the exhaust-valve, a de-

. . a5 let-valve, a bell-crank lever for operating the
- -« . Inlet-valve, an operating-rod pivoted to the | -

- .

: ’ ’ : ! . . ' ' N ! - ) ) ) . .. " . - . . . . . - R . . - - .
" - . - . . L] . . - . . . . - . £ . ._ . o . . . .. ) . - - . l
0 . - - . - . - . - . . " - 0 - - . i . . . B , . -
A . . ' N | . . . i . - ) 4 _ ) ] . .
. LI . v & ' o ' - ' . .. . .t . . . P Ve i . | . - . .
' : . o i L . N _— : - .- . - D . . " . . Y . 1 . .. .
oo ! . : Lo . . ; . . . Jo i . L . . .
. . e . ’ L . - . . . L - - v \ . . \ . ) . . . . .
. . . L P . N b P . . . . . oo . . . .
. - - [ ] . - . . Lo ] I
I ' o o __'\' : - A ! . A ) r ' ' . [ . r a . ' - . '
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. . LI . L] " ' ) Ll ' . ) .. o LI - -
) ) R ! ) " N - .-. " - a " - . ' - - ., - . . . . . .
' - : - ' ; ' ) - ] - . . - - -l - . . . L) ]
. , _

bell-crank lever and having a hook onitsend,

a slide-head having a boss for. ~.eI'lg_aﬁing' said

'Y

‘sure in the cylinder. .- -

¥

. In testimony whereof we have, hereunto
“Set our hands, at Lios Angeles, California, thig
Sthday of January, 1905 -~~~ . -

. -In presence of— . .

[ ] - .
- -+

-1ts regular mOV@mﬁntfor rehev}ng ..L'bh.'ejrpr__esg_ |

o slide-
30

~vice operated by said last means for inter- .
‘mitténtly rendering the first means inopera-
tive and manually-controlled means for su-
“tomatically - 1IIX1E arting -a secondary move-
‘ment-to the exh

4o L

b ] - .
. . .- .
. .
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