. J. PILLIOD.
VALVE GEAR FOR STATIONARY ENGINES.

APPLIOATION FILED MAY 2, 1610,

Patented Jan, 31, 1911.

res 24

Gl (3

jiL =

2 SHEETS—SHEET1.

i

277 ®

W ¥ L o e "y it
A AEAARN1LRN]I

- . 1
b L] |
H [ o
" ; '
" " u
L

L

.

1§ -

.

:

:

.

1 982,987.




~C.J. PILLIOD,
VALVE GEAR FOR STATIONARY ENGINES.

APPLICATION FILED MAY 2, 1810. - |
- ~ Patented Jan. 31, 1911.
2 SHEETS—SHEET 2.

982,987,

G R~ —

i
[ ! |
I". {___} '

Q‘B - .--!--
- __!_,ﬂ._l_ll!H!J: o
SN

S

F7-

|7 -
\\\ lrjw**l

Ny )

)

N7
'\_

\ _

%\f\\\\i\ | gfzu
N

D
N [glLb L it

a{‘tqtueij




10

15

20

25

30

30

40

45

b0

The slidable eccentric ©

UNITED

o -
' 0
] -
-

h

[k 1

H1CK.

CHARLES J.

PILLIOD,

CF TOLEDO, OHIO.

VALVE-GEAR TOR STATIONARY ENGINES.

982,98%.

Specification of Letters Patent,

Patented Jan. 31, 1911,

Appllcatwn filed ¥May 2, 1810. Sellal No. 558,820,

170 qll whom it may concern: -
Be it known that I, Cmarims J. P

a citizen of the United States, residing at

Toledo, 1n the county of Lucas and State ot

Ohio, have invented a new and useful Valve-
Gear for Stationary Kngines, of which the

following 1s a specification.

‘The uwentmn relates to improvements 1n
valve gears for stationary engines.

The ob]ect of the present invention is to

improve the construction of valve gears, and

to provide a stmple and eflicient valve gear,
adapted to correct the evils in valve 111’0t3'_0111
viz., the unequal port opening, cut-off and
release due to the ang 11%1‘1’5}7 ot the eccentric
arIn. -
With these and other objects 1n view, the
invention consists in the construction and

novel combination of parts hereinafter fully |

described, 1ilustrated in the accompanying

drawmﬂs and pointed out 1n th claims
hereto ﬂppendcd _
In the drawings: Higure 1 1s a side ele-

vation of a portion of an engine, equipped
with a valve gear, |
ance with this “invention. Hig. 2 15 a plan
view of the same. Fig. 8 is an enlarged
'elevatlon of the valve gear, the crank sha:EL
being 111 section. i1g. 4 13 a detailed sec-
tional view, ﬂlugtmhnu the construetion of
the fixed fmd slidable eccentrics and the
means for operating the slidable eccentric.
Ifig. 5 1s an enlarged detail perspective view
of the mechamsm for transmittine motion
from the eccentrie arm to the "mhfe rod and
for modifying such motion.

Like numer qls of reference designate cor-
responding parts in all the hmuea ot the
drawings. -

The spemﬁm tion 1s a disclosure of one
form of the invention, while the claims de-
fine the actual scope of the invention.

In the embodiment of the invention illus-
trated 1n the accompanying drawings, the
valve gear cmnprlses 1n 1ts constmc,tlon 3l Lmd
sccentric 1, and a shidable eccentric 2, mov-
able diametrically across the crank shaft 3
to reverse the engine and to vary the cut-
off. The fixed eccentric 1 1s secured to the
crank shaft by a set screw 4, or other suit-
able means, and it is 1:)1'0\?166(1 at one side
with an mteﬂml ﬂmde block 5, 11‘11?1110 a
dovetailed oroove or guide-way 6 for the
reception of a dovetailed projecting por-
tion or slide 7 of the shidable eccentric 2.

constructed 1n accord-

the valve.

2 1s provided with a -

permit the slidable eccentllc to be moved

stralght across the shaft in a diametrical

line from one side to the other for reversing
the engine and also to be shifted to differ-

ent pomts between such extreme pOSltlons-

for varying the cut-off.
The strap 9 of the fixed eccentric 1 1s
connected with the mner or rear end of the

eccentric arm or vod 10, and the lateral

movement thereof 1s transmitted to a valve
rod 11 by means of a link 12, extending up-

wardly from the eccentric arm and pivoted
to the same at a point intermediate of the
ends thereof by a bolt 13, or other suitable
pivot.
pivoted by a bolt 14, or other suitable fas-
tening device, to the free end of a rocker
arm 15, pl"efel ably forming one of the arms
of a bell crank
verse shaft 16, which 1s journaled in a bear-
me 17 of a suitable support 18. The ends of
the link 12 arve preferably bifurcated to
straddle the eccentric arm 10 and the rocker
arm 15. The rocker arm 15, which extends

rearwardly from the shaft 16 1s bent later-

ally to arrange 1its terminal pOI‘thll 1n the
vertical p]_fl.ne of the eccentric arm, and the
other bell erank arm 19 extends dowanrdly
from the shaft 16 and 1s connccted at 1ts
lower end
valve rod 11. The valve rod 11 has a bifur-
ated end 21 to veceive the lower end of the
bell crank arm 19. The position of the
rocker arm 15 may, however, be reversed,
and the rocker arm may extend forwar dly
from the shaft 16 to reverse the motion of
By changing the position of the
rocker arm 15 with 1"espect to the shaft 16,

the valve may be caused to lead or follow the

crank according to whether 1t 1s an inside or
outside admlssmn valve.

The forward end of the eccentric rod or
arm 10 is connected by a hink 22 with an arm

23 of a bell crank 24, fulcrumed at its angle

on a horizontal shaft 25, which 1s Jomnaled
in a suitable bearing % of a a support 27.
The arm 23 of the bell crank 24 constitutes
a rocker arm, and it extends forwardly from
the shaft 25, and it is bent laterally to ar-
range 1ts forward terminal portion in the
vertical plane of the eccentric rod or arm
10. The link 22, which 1s straight, has 1its
ends bifurcated to receive the eccentmc arm

or rod and the bell crank 23, and it is pivot-

ed to the said parts by bolts 28 and 29, or

The upper end of the link 12 is

. : calot 8 receiving the shaft, and &ddpted to -
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other suitable fastening devices. The other , links 86 with the slidable eccentric. The

arm 30 of the bell crank 24 also constitutes

a rocker arm, and 1t depends from the shaift
25 and 1s connected by a bolt 31 to the for-
ward end of the crank rod 32. The crank
rod 32 1s bifurcated at its front end to re-
ceive the lower end of the bell crank arm 30,
and 1t 1s connected at its rear end with the
shiftable eccentric.

Various means have been provided for
modifying the reciprocation of the eccentric
rocd. or arm to cause the pivot, which con-
nects the valve actuating mechanism with
the eccentric rod or arm and which is lo-
cated at an intermediate point between the
ends of the eccentric rod or arm, to travel
i an elliptical path to dissipate the effects
of the angularity of the eccentric arm, but
with such mechanism the forward end of
the eccentric arm or rod has heretofore al-
ways oscillated 1n a true arc, the compound-
ing of the oscillation of the front end of the
eccentric rod or arm and the reciprocation
of the same through the throw of the eccen-
tric producing the said elliptical path of
movement oi the said pivot. It has been
tound by experience that when the forward
end ot the eccentric rod or arm oscillates in
a true are, 1t 1s 1mpossible to produce for the
pivot pin of the valve actuating mechanism
an ellipse capable of imparting uniform
travel of the valve in each stroke thereof.
This defect, however, has been overcome by
causing the ferward end of the eccentric rod
or arm to travel 1n an elliptical path, which
permits the elliptical movement of the pivot
13 to be medified so as to produce uniform
acdmisston and release at each end of the
cylinder, and uniform cut-off at equidis-
tant points from the ends thereof. The ver-
tical motion of the bell crank 24 of the slid-

g eccentric and the horizontal movement

ot the eccentric arm or rod produce an ellip-
tical path of movement of the pivot 13, and
the link connection between the forward end
of the eccentric arm or rod and the for-
wardly extending arm of the bell crank 24
cause the pivot 28 to travel in a long narrow
ellipse instead of an arcuate path, and this
modifies the ellipse, which results when the
rorward end of the eccentric arm or roc
swings through a true are. An equal travel
of the valve at the backward and forward
movements and a uniform distribution of
steain are secured through the above opera-

tion.

Any suitable means may be employed for
shifting the slidable eccentric 2 across the

shaft either to reverse the engine or to vary
the cut-off. In the accompanying drawings

this movement 1s effected through shifting

mechanism comprising a slidable collar 33,
connected at opposite sides by links 34 with
a pair oi bell crank levers 85, fulcrumed at
their angles on the shaft and connected by

slidable collar 83 1s provided with a groove
37, which 1s engaged by a forked portion
38 of a shifting lever 39. Any other suitable
means, however, may be empioyed, and 1n
practice suitable means will be provided for
locking the shiding eccentric in its adjust-
ment at various points of the cut-off.

In the accompanying drawings the valve
gear 1s shown apphied to a horizontal en-
oine, and the crank 392 of the shaft 3 is con-
nected py the main rod 46 with the piston
rod 41, -and the valve rod 11 1s connected

with the valve stem 42, but the valve gear 1s-

equally applicable to a vertical engine, the

only change requred will be the means for
transmitting motion from the rocker arm to

the valve. - The bell crank arm 19, which 1s

connected with the valve rod, may be ar-
ranged 1n any position to accommodate itself
to the position of the valve rod.

Having thus fully deseribed my invention,
what I claim as new and desire to secure
by Letters Patent, 1s:— -

1. A valve gear including a crank shaft,
an eccentric rod or arm actuated by the
crank shaft, a pivoted rocker arm, a link

connecting the rocker arm with the eccen-

tric rod or arm, means for transmitting mo-
tion from the rocker arm to a valve, a shiti-
able eccentric shdable across the shaft to
reverse the engime and to vary the cut-off. a

&0

85

90

05

crank rod, a bell crank having one of its

arms connected to the crank rod, and a link
connecting the other arm to the bell crank
with the eccentric arm or rod.

2. A valve gear including a crank shaft,
an eccentric rod or arm actuated by the shaftt,
a prvoted rocker arm. a link connecting the
rocker arm with the eccentric rod or arm at
a point mtermediate of the ends of the latter,
means for transmitting motion from the
rocker arm to a valve, a chiftable eccentric
shidable across the shaft, a crank rod con-
nected with the slidable eccentric, a bell
crank having one of its arms connected to
the crank rod, and a link connecting the bell

100

110

crank withh the forward end of the eccentric

rod or arm,
3. A valve gear including a crank shaft,

an eccentric rod or arm, a valve rod, a bell

crank fulerumed at 1ts angle and connected

at one of its arms to the valve rod, a hink
connecting the other arm of the bell crank
with the eccentric arm or rod at a point
intermecdiate of the ends thereof, a shiftable
eccentric slidable across the shaft, a crank

115

120

rocd connected with the shiftable eccentric,

a second bell crank fulcrumed at its angle
and having one of its arms connected with

the crank rod, and a link connecting the
other arm of the second bell crank lever
with the forward end of the eccentrie arm

or rod. _
4. A valve gear including a crank shaft,

125

130
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an eccentric rod or arm, a pivoted rocker
arm, a link connecting the rocker arm with

the eccentric rod or arm and arranged at a

point intermediate of the ends of the latter,
means for transmitting motion from the
rocker arm to a valve, a shiftable eccentric
slidable across the shaft, a crank rod con-
nected with the shiftable eccentric, a bell
crank fulecrumed at its angle and composed
of a depending arm connected to the crank
rod, and an approximately horizontal arm,
and a link connecting the latter arm of the

5. A valve gear including a crank shaft,
an eccentric rod or arm, a pivoted rocker
arm, a link connecting the rocker arm with

the eccentric rod or arm and arranged at a
point intermediate of the ends of the latter,
means for transmitting motion irom the .

rocker arm to a valve, a shiftable eccentric
<lidable across the shaft, a crank rod con-
nected with the shiftable eccentric, a bell
crank fulcrumed at its angle and composed
of a depending arm connected with the
crank rod, and a forwardly extending ap-
proximately horizontal arm, and a hnk con-

nected to the forwardly extending arm of

the bell crank and extending therefrom to
the forward end of the eccentric rod or
arm and connected to the same.

6. A valve gear including a crank shaft,
an eccentric arm or rod, a valve rod located
at one side of the eccentric rocd or arm, a
crank rod located at the opposite side of the
eccentric rod or arm, a slidable eccentric

" movable across the shaft and movable with

40

45

the crank rod, a rocker arm pivoted above
the valve rod and bent laterally and having
its terminal portion located above the ec-
centric rod or arm, a link connecting the

vocker arm with the eccentrie rod or arim

at a point intermediate of the ends of the
latter, means for transmitfing motion from
the rocker arm to the valve rod, a bell crank

crank with the forward end of the ec-
centric rod or arm. |

3

pivoted above the crank rod and having

one arm connected therewith, the other arm
of the bell crank being bent laterally and
having its terminal portion arranged in the
plane of the eccentric rod or arm, and a link

connecting the latter arm of the bell crank

with the forward end of the eccentric rod or
armnl.
7. A valve gear including a crank shaift,

a fixed eccentric, an eccentric rod or arm

connected with the fixed eccentric, a rocker
arm, a link connecting the rocker arm with
the eccentric rod or arm and located at a
point intermediate of the ends of the latter,
means for transmitting motion from the
rocker arm to a valve, a slidable eccentric
movable across the shaft, a crank rod con-
nected with the slidable eccentric, a bell
crank fulerumed at its angle and having one
arm connected with the erank rod, and a link
connecting the other arm of the bell crank

- with the forward end of the eccentric arm or

rod. |

8. A valve gear including a crank shaft,
a fixed eccentric mounted on the crank shaft
and provided with a guide, a shiftable ec-

centric movable across the shaft and pro-

vided with a shide operable in the said gude,

an eccentric rod or arm connected with the

fixed eccentric, a crank rod connected with

the shiftable eccentric, a rocker arm, a link
pivoted to the rocker arm and to the eccen-

tric rod or arm at a point 1ntermediate ot
the ends of the latter, a bell crank having
one arm connected with the crank rod, and a
link connecting the other arm of bell crank

with the forward end of the eccentric rod or

arm. _ _
In testimony, that I claim the foregoing
as my own, I have hereto ailixed my signa-

“ture 1n the presence of two witnesses.

CHARLES J. PILLIOD.
Witnesses:
James Jxo. Hanp,
CuarLes J. Piruiop, Jr.
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