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- their seats, and which will effect a. proper
cushioning of said valves when being seated-
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"RAYMOND C. iqurCHELL OF SPRINGFIELD, OHIO.

' EXPLOSIVE-ENGINE.

1,065,619.

Fo all whom it may concern :.

Be it known that T, Rayaoxo C. MitcrieLs,

a citizén of the Unitefl States, residing. at
State of Ohio, have invented certain new

gines, of ‘which the following is a specifica-
tion, reference being had therein to the ac-
companying drawing. e

This invention relates to . .explosive - en-
gines and more particularly to:valve operat-

ing mechanism for such engines, and em-

bodies improvements upon a co-pending ap-

plication_filed by Raymond- C. Mitehell and

Harry M. Neer November 28th, 1910, Serial

No. 594,433. :

The principal object ‘of this inventipn is
to provide a valve operatinig mechanism
which will positively move both the inlet.
and exhaust valves toward and away from

or unseated, theréby eliminating the possi-
bility- of said valves becoming broken. - -°

Another object of the invention is to pro-
vide a valve actuating mechanism -of -the
character’ described = which - 1s * ‘extremely

il

simple in construction and is; * therefore,

-cheap to manufacture. - -~ -

In the accompanying drawings, Figure 1

is & transverse’ sectional view through an’
engine of the ‘multiple cylinder type, thé
view being taken between adjacent eylinders.
and showing in elevation the application”of
my ‘improved valve-actuating mechanism; |-
F1g.'2 1s a detail plan view of such a mecha-.
nism; and Fig. 3 is a detail side elevation:

thereof, the valve cage and chamber being
shown in section. ' : :

In these drawings I have illustrated one.
embodiment of my “invention  and have.
sliown fthe sameé as applied to a sultiple
cylinder automobile engine,” the ‘main fea-
- tures of construction of which - are. well
known. Each cylinder-is indicated st -5
and operating in each cylinder is a piston

G which is connected to a suitable crank

shu'ft, iot shown, by a piston. rod 7. The

construction of the -several cylindeérs’ and
of the valve operating. mechanism theréfor

. 15 substartially ‘the same and the descrip-
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tion of a~single cylinder and its valve op-
erating mechanism is deemed to be sufficient.
Each cylinder is formed with an inlet.ihan-
ber 8 and an exhaust chamber 9 which rc.

spectively communicate with supply and ex-

preferably arranged on. the oppos

Hlark’ and:

unseating the inlet and exhdu

'épcgiﬂcation of Letters Patent. PatentedJune24, 191& :
 Applicatidn filed Navember 4, 1912, Serial No. 729,301. -

haust pipes 10 and: 11.: '_I“'hese. -cham

ides”

of  the vertical center of the cyhnder -and -

preferably have their vertical axes arranged ¢
‘parallel to each other’ and t¢ tho, vertical .
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axi§ of the cylinder. - Removably mounted in":
edch valve chamber is & valve.cage 12 and’

sterm 13 which carries a disk-like valve mem

- slidably mounted in each: cage is.a valve'.
. -like : 6
ber 14 at ifs lower end, said member coop-.- .
‘erating -with a seat 15. formed.-in:the léwer

end.of thé-cage to close the chamiber. *The.
valve stem 13 projects above the cage and. .

is formed adjacent its end with an annular ,
-groove 16, and at its end

groove with a head 17. w S
Suitable medns are provided for pogitively

the proper time during the-operation of the
engine. > In the present instasc _ '
vided a cam shaft 18 extending longitudi-
nally to the eungine between: the res
pairs of cylinders 8 and 9. This cam
1s ‘connected - to- the :crank sha

on-

gine by means not shown, this‘mesans. bemg

70

directly above the -

valves at -
n of the 75
here 15 pro=

80

of -scommon _ construction and'.forming no

part of the present invention. . -

- 'The. yalve-actuating - device -comprises

‘eams’ 19-rigidlyesecured to the -cami:shaft
~18.- Each cam 1s operatively connected to a -
-respective pair of inlet’ and exhaust.yalves
by ‘means. of suitable. ¢onneetine imembers.. .

In the ‘present “instance each’ cam “operates.
both “the ‘inlet ‘valve and the exhaust:valve

of its particular cylinder.. “The’
members ~ comprise ~ bell ~crank

‘which are. arranged in pairs” o oppesite
Each lever is fiilerumed
| at its angle, as al 21, to'a biacket 22 on the
engine casing. and each lever cousists of a-
substantially vertical arms 23 and a-substan-

sides of each cam:

tially horvizontal @i 24., " Tach vertical arm
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23°is provided with apiti 25 which enters a -

groove 26 fortned ‘in the periphery of thé

‘100

cam 19, The horizontal nrin 24 of each lex .
ver has its free end- disposed over the head ™

17 of the Tespéctive valve. stem 13 and 15
formed with-a threaded opening 27 for re-
cetving an adjusting serew 28 which engages®
the head 17 of a respective valve stem 18,
satd serew’ being Tocked in an adjusted posi-
Alon by means of o lock wat 29, 7
/ Inorder to cushion the valves when being

seated, and thereby prevent the same from
becoming broken, thev is provided a yield-
able connectign fretweens thé horizontal arms
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of the crank levers and respective valve |

stems. In the present instance, each con-
nection consists of -an auxiliary lever 30
which‘is disposed directly below the hori-
zontal arm 24 and is centrally fulecrumed as
at 31 to an ear 32 which depends centrally

from said arm. One end of the auxiliary "

lever is forked as at 33 to engage in the
groove 16 directly below the head 17 of the
respective yalve stem, and disposed between
the other end of the. auxiliary lever and the
respective horizontal arm 24 is a cushioning
element which in this instance is shown as
a coil spring 34,

From the foregoing. it
that when the horizontal arm 24 is swung
downward by the action of the cam to un-

.seat the valve, movement will be directzly

transmitted from said arm, through the ad-
justing screw:28 to the valve stem, and as a
result, a positive movement to unseat the
valve will be made. The arm %4 is swung
upwardly upon its pivot 21, in a very quick
manner by the action of the cam, and, as a
result, the arm tends to leave the valve stem.
This causes the auxiliary lever 30 to swing
on its fulcrum 31 to compress the spring 24,
50 that immediately following the arm reach-

- ing its limit of upward movement, the spring
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will expand and rock the anxiliary lever,
and the latter will, by. its engagement with
the head 17 of the valve stem, reseat the
valve, as will be readily understood. '
While I have shown ‘and described one
embadiment of my invention it will be un-
derstood that this has been chosen for the
purpose of illustration only and that I do
not desire to be limited to the details of
construction shown and described, for ob-
vious modifications will oceur to a person
skilied in the art,
Having thus fully described my invention,
what I claim as new and desire to secure by.
Letters Patent, is:—
1. In a valve operating mechanism, the
combination, with a cylinder having a port,
and a valve including a stém for closing
said port, of a positively operated valve-
actuating lever fulecrumed on the cylinder
and having one end disposed above and nor-
mally in direct contact with the upper end
of ‘the valve stem for-positively unseating
the valve upon the down stroke of said lever,
and a connection between the lever and the
stem for reseating the valve immediately
following the limit of the up stroke of the
lever. - . : .
2. In a valve operating mechanism, the

.combination, with a cylinder having a port,-

and & valve including a stem for closing said

will be observed

1,085,819

‘port, of a positively operated valve-actuating

lever fulerumed on the cylinder hnd having

-one- end disposed above and normally in

direct contact with the upper end of the
valve stem for positively unseating the valve
upon the down stroke of said lever,-and a
connection including a yieldable element be-
tween the lever and the stem, said element
being compressed during the up stroke of
the lever:and expanded to reseat the valve
immediately following the limit of upward
movement of said lever. .

8. In.a valve operating mechanism, the
combination, with a cylinder having a port,
and a valve including a stem for closing said
port, of a. positively operated valve-actuat-
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ing lever fulecrumed on the cylinder and hav- |

ing one end disposed above and normally in
direct' contact with the upper end of the
valve stem for positively unseating the valve
upon the down stroke of said lever, an auxil-
iary lever fulcrumed intermediate its ends
to the valve-actuating'lever-and having piv-
otal connectioniat one end with the valve
stem, and a coil spring interposed. between
the valve-actuating lever and the other end
of the auxiliary lever arranged to be com-
pressed during the sp stroke of the valve-
actuating lever and to expand immediately
following the limit. of upward movement
thereof to rock the: auxilisry lever to reseat
thd valve. . ST .

4. In .a valve operating mechanism, the
combination, with a cylgger having a port,
and 2 valve including.a stem for closing said
port, said stem being formed adjacent its
end with a groove and at its end with a

ing lever fulcrumed on. the cylinder and
having one end disposed above the head.of
the stem, an adjusting screw carried by said
lever for engagement with said head, an
auxiliary lever fulcrumed intermediate its
ends to the valve-actuating lever and hav-
ing one end forked to receive the grooved
portion of the stem, and a coil spring inter-
posed between the valve-actuating lever and
the other end of the auxiliary lever arranged
to be compressed during the up stroke of
the valve-actuating lever and to expand im-

- mediately following the limit of upward

movement thereof to lock the auxiliary lever
to reseat the valve.

In testimony whereof, I affix my sig'na-:

ture in presence of two witnesses.
RAYMOND C. MITCHELL.
Witnesses:
C. J. Burron,
N. H. Burnxnis,
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‘head, of a positively operated valve-actuat- .
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