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TR HORMAN T | ARRIN'GTON, ;OF;LANSI'NG, MICHIGAN.

VALVE-GEAR AND GOVERNING MECHANISM FOR EXPLOSION-ENGINES, -

No.917,041.

To a,ll whom it may concern:
Be 1t known that I, NopMax _
TON, & ¢itizen of the United States of Amer-

ica, residing at Lansing, in the county of
Ingham and State of Michigan, have in-
vented certain new and wuseful Improve-

ments in Valve-Gear and Governing Mech-

anism for Explosion-Engines, of which the |
following is a specification, reference being

had therein to the accompanying drawings.

It is the object of the invention to obtain a
copstruction of valve
gines which ig° adapted to control both the
quantity and the quality of the explosive

mixture, and which may be automatically |

governed by any suitable construction of

centrifugal governor codperating therewith.

- To this end the invention consists in the
construction of mechanism for simultane-
ously ofwerating separate air and gas admis-
sion valves; further in the means by which
the relative movement of said valves may be
adjusted to vary the ratio of air to gas, and
further in the means whereby the amplitude

of movement of both valves may be corre-

spondingly varied by an automatic governor,
all as hereinafter set forth. , -

~ In the drawings—Figure 1 is a side eleva-
tion. Fig. 2 is a top plan view.

trolling the admission of air and gas to the |
- mixing chamber of an explosion en%ine. -

C is the exhaust valve, and D a lever for

opcrating said exhaust valve -through: the

medium of any suitable mechanism, such as

‘the rod E and eam F upon the constantly

driven shaft G’. .

In the operation of explosion engines the

amount of air that is mixed with a given vol-
ume of gas to produce the proper explosive
mixture depends upon the quality or rich-
ness of the gas, while the power depends upon
the quantity of any given explosive mixture
which is admitted and compressed in the ex-
plosion chamber. -One of the features of my
invention is the construction by which ad-

“justment for either quality (that is, the pro-

portion of air to gas) or quantity may be
readily effected independently of and with-
out interfering with each other. For this

‘purpose, the air and gas admission valves A

and B are operated through a duplex mech-
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'ﬁear for explosion en-

f

as shown, 18 of the following constriiction:
G is a segmental arm or arms projecting
laterally from the lever, and H are radius
rods adjustably connected to said segments
at one end, and at their opposite ends con-

nected to levers I at a point concentric. with

the segments in the neutral position of the

which operateﬁ'the exhaust ﬁv'alfre_and Whlch,
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lever D. Each of the levers I1s connected to

the rock arms J which are arranged
to a rock arm K extending opposit
its fulcrum. The rock arms.
to engage with the stems of the valves A and
B respectively. . I
L i8 a bearing intermediate the rock arms

ely .from

are arranged

. lp arallel -

85

J and K through which the movement of the

former is .transmitted to the latter.  This

roll, is longitudinally adjustable in relation

70

-bearing, which is preferably in the form of a

to the rock arms, and the leverage exerted

the position of this bearing L. 'The bear:

L are adjusted by links M attached to rock

arms N on a rock shaft O, the latter being
preferably controlled by a centrifugal gov-

| by the one arm upon the other depends upon
' |

75

ernor P connected to -the, rock shaft O

through the medium of the rock shaft Q and

lever R.

i

‘able thereon, they may be set in any

W. 1o In -ope‘i'atioﬁ the cam F will impart a rock-
~ A and B are valves for respectively con-

ing movement to the lever D, which will
erate the exhaust valve C, and through

the

| medium of segments G, radius rods H, and &
rock arms I will impart'a rocking movement

to the armsJ, and these, through the medium
of rolls L, will rock the arms K, operating the

concentric with the segments G and adjust-

; position

from a point in line with the fulerum with the

“and to be 1n anv desired ratio thereto.

| lever D, and where no movement will be im-
-parted to the rod to a

| point at the extreme
end of the radius arm G.  Each of the rods
H may be adjusted upon its segment inde-
pendently of the other, and thus the amph-

tude of movement of each of the rock arms J

may be adjusted independently of the other,

80
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stems of the valves A and B. - As the radius
rods H in the normal position of the parts are.

100

The

“amplitude of movement of the wvalves A and

1

 apisth, preferably directly from the lewer D |

B is, however, dependent not onll}i ug'oil 'tlhe '
, but aiso

adjustment of the radius rodsvH, I
vpon the adjustment of the bearings L.
Tlfiese beatings may be adjusted into any po-
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sition within fixed limits, but as they are si-
multaneously operated from a common rock

shaft O the ratio of movement of the valves

will be the same as that of the rock arms J. |

Thus the operation of the governor which
controls the rock shaft O will merely Vary
the quantity of the explosive mixture ad-
mitted by the valves into the engine, but

will mot change its proportions. On the

other hand, an adjustment of the radius rods

H will change the relative proportion. of air

and gas 5o as to adapt the engine for opera-

tion with any gas which may be available.
What I claim as my invention is: o
1. In an explosion engine, the combina-

tion of separate air and gas admission valves,

a common actuating mechanism for simul-
taneously seating and unseating said valves,

means intermediate said actuating mechan-
ism and said valves for sutomatically and
correspondingly varying the -amplitude of

movement of said valves and independent

means for adjusting the relative degree - of
movement thereof. | S

2. In an explosion engine, the combina- |

tion with separate air and gas admission

valves, of a valve operating mechanism for si-

multaneously seating and unseating said
valves, a governor controlling said valve op-
erating mechanism for correspondingly vary-
mg the amplitude of movement of said

valves, and independent means of adjust-
ment for varying the relative amplitudes of

movement of said valves.

3. In an explosion engine, the combina-
tion with separate air and gas admission

vaives, of a valve gear for simultaneously

seating and unseating said valves, a governor

automatically controlling said gear to corre-

spondingly vary the amplitude of movement

of said valves, and manually operable means
for adjusting said gear to vary the relative
amplitudes of movement of said valves.

4. In an explosion engine, the combina-
tion with separate air and gas admission
valves, of- a common actuating member
therefor, and independently adjustable con-
nections between said actuating member and
said valves, each comprising a radius rod and

50 o codperating segment. ..

o0
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5. In an explosion engine, the combina-
tion with separate air and gas admission
valves, of a common actuating member
therefor, and means for adjusting the rela-
tive movement 1mparted by said member to
sard valves by a radius rod, and-a codperat-
1ing segment to which said rod is adjustably
secured. | | | -

6. In an explosion engine, the combina-
tion with separate air and gas valves, of a
common actuating member for said valves,
and connections between said common actu-
ating member and both of said valves each

917,941

attached thereto, and a segental rock drm

‘to which the opposite end of sald Tod is ad-

justably secured. |
7. In an explosion engine, the combina-

| tion with a plurality of valves for separately
controlling the gaseous ingredients of the ex- *
plosive mixture, ‘of means for simultaneously

seating and unseating said valves, and mech-
amusm’ immtermediate said .means and each of

65

said valves, including a segmental rock arm,

‘aradius rod actuated thereby and adjustably

75

secured to said segment, a rock arm actuated

by said radius rod and op
extending rock arms, and a shiftable bearing

intermediate said rock arms. .- -
8. In an explosion engine, the combina-

positely parallel

80

tion with a plurality of valves for separately

controlling the gaseous ingredients of the ex-

 plosive mixture, of means for simultaneously

seating and unseating said valves, and mech-
anism intermediate said means and said
valves comprising a segmental rock arm, a
radius rod actuated by said rock arm, a rock
arm actuated by said radius rod, a parallel
and oppositely extending rock arm, a shift-
able bearing intermediate said parallel rock
arms; automatic governing means -and

manually operable means the one controlling

the shifting of said bearing intermediate said

rock arms and the other for adjusting said.

radius,rod upon said segmental rock arm.
9. In an explosion -engine, the combina-
tion with separate air and gas admission
valves and ‘an exhaust valve, of a valve gear
comprising a member for actuating said ex-
haust valve and two independent connec-

‘tions between said member and the air and

gas admission valves respectively, each com-

prising. a ‘radius rod and codperating seg-
ments, a.pair of oppositely extending rock

arms and an intermediate shiftable bearing

.88

20

95

100

105

between said rock arms, and a common

means for shifting the intermediate bearing
ot 'each’ of said intermediate connections si-
multaneously, for the purpose described. .

10. In an explosion engine, the combina-

tion with separate air and gas valves, of a
valve gear for simultaneously seating and
unseating said valves, a governor automatic-
ally controlling said geéar to correspondingly
vary the amplitude of movement of said
valves, positive connections between said
governor and gear, and manually operable
means for adjusting said gear to vary the rel-

ative amplitudes of movement of said valves.

11. In an explosion. engine, the combina-

tion with separate air and gas valves, of
a common actuating me.. ber therefor and

110

115

120

independently adjustable connections be-

tween saixd actuating' member and said
valves, each comprising a radius rod and a
codperating segment and positive connec-
tions therebetween. | o

comprising a rock arm, a radius rod pivotallv | 12, In an explosion engine, the combina-~

125
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~ tion of separate air and gas admission valves, !

2 common actuating mechanism therefor,

means intermediate said actuating mechan-

“1sm and said valves for automatically and

A

correspondingly varying the amplitude of.

‘movement of said valves, and independent

means for adjusting the relative degree of
movement of one of said valves in relation to

the other, said means comprising a radius rod

and segment. | 10
~In testimony whereof I affix my signature

1n presence of two witnesses. '

NORMAN T. HARRINGTON.

Witnesses:

- NerLLie KINSELLA,
- JAMES P. Barry.
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