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. To all whom it may concern:

1 1,232,352.

UNITED STATES PATENT OFFICE.

FRANK MacVICAR, OF SYﬁ'ACUSE, NEW YORK.

INTERN'AL-COM?USTION_ ENGINE.

Si:eciﬂcation of Letters Patent.

~ Patented July 3, 1917,

Division filed after grant of Patent No. 1.185,518, granteg‘l.-'la.y 30, 1916. 'This application filed August 22,
: 1916. Serial No. 116,318, : .

- Be it known that I, Frank

. citizen .of the United States, residing at
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Syracuse, in the county of Onondaga and
State of New York, have invented new and
useful Improvements in Internal-Combus-
tion Engines, of which the following is a
specification. . . _
This invention relates to internal combus-
tion engines and particularly to mechanism
for positively controlling the opening and
closing movements of the valve therefor.
The chief object of the present invention

js to provide cam mechanism for positively

opening and closing either the intaKe or ex-.
_haust valve of an _engine of the class de-
scribed and at the same time prevent the

closing cam from bottoming in case apy ob-
structing material such as carbon prevents
the valve from properly seating, thereby

avoiding the consequent friction or binding"
“ between the valve closing cam and the vilve

actuating member. _ , ‘

A further object of the invention is to
provide yieldable means between the intake
or exhaust valve and the closing cam there-
for which will prevent the cam from bot-
toming and which will also insure contin-
uous codperative contact between the cam

and valve actuating member,

The nature and advantages of the inven-

_ tion will be thoeroughly understood when
" the following description is taken in con-
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" be actuated by said shaft.

_the valve.

nection with the accompanying drawings,
the invention residing in the construction,
combination -and “arrangement of parts as
claimed. o

In the accompanying drawings: .

- Figure 1 is a view partly in elevation antl

partly in section of the improved . valve

mechanism,

is a similar view showing ‘the po-

sition of the parts when the valve is open.
Referring to the drawings 1 designates
a rotary shaft, ordinarily termed the cam
shaft. T
In carrying out this invention, I employ

a valve opening cam 2 and a valve closing
cam 3. Both of these cams have a fixed re-
lation to the shaft 1 so as to rotate with and
Ordinarily the

Fig. 2

MacVicar, .

showing the closed position of .

opening and_closing cams will be forued

integrally with the shaft 1, in accordance
with the present day automobile practice in

which the valve opening cams are formed

integrally with the valve shaft.
The opening cam 2 has an arcuate work-
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ing face 4 of sufficient length only to open-

the valve and sustain the valve in an open

position for a short period of time. The.

closing cam has a working face 5 of much
greater length for the purpose of holding

-the valve closed for a correspondingly

greater period of time. The closing cam
3 is also formed with a depression 6 con-
caved or deepest at the center as shown, thr
purpose of which will presently appear.
Cobperating with the opening and clos-

ing cams 2 and 3, is a valve actuating mem-

ber or means shown as comptising an open

~center frame or rectangular portion T, a cas-
_ing 8, and a shank or stem 0 which connect.

the parts 7 and 8 all of which therefore have
a fixed and rigﬁd relation to: each other.
The part 7 of the valve actuating member
is provided op its inner face with a projec-
tion 10 whieh is acted upon by the opening
cam 2 for thg purpose of unsesting. or open-

“ing the valve indieated 4t 11, 12 represent-

ing the valve seat formed in a fixed part
13 of the engine ¢vlinder. The part 7 is
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also proyided with another projection 14 -

with which the ,closinﬁ Y
close the valvé 11. The depression § in the

H

eam 8 ‘cobperates to .

/K

eam 3. is designed tp receive the grbjection -

with the projection 10.
The stem 15 of the valve extends into the
casing 8 where it is surrounded by an ex-

14 when the opening cam 2 is cooperating

a0

pansion spring 16 one end of which bears.
against a guide plug 17 shown as thréided

into one end of the casing 8 to which it has
a fixed relation, while m operation. The
upper end of the spring 16 bears against a
stop 18 shown in the form of a nut thread-
ed on the stam 15 and capable of being ad-
justed longitudinally of the valye st for
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the purpose of incresing or diminishir.s the

16;

.ensicn or compression of said ”sp_rinﬁ _
eldable

the spring 16 thus constitutes yi

i
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means for the purpose of preventing the

closing cam 3 . from hgttoming. It . alse

serves to sustain the valve 11 Bgainst its




. ignates a'guide through which the shank.
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seat and to press said vétl_ve as far as pos--
sible toward ifs seat in case any obstructing

material such as carbon becomes lodged be-

tween the working face of the valve and
the working face of the valve seat. - 19 des-

h

.or stein 9 slides.”. - .

From the foregoing description taken in
connection_w1th the accompanying drawings
the operation of the valve mechanism will

now be understood. When the working faces

of the valve and its seat are clean, enabling

the valve to be properly seated, in the ro-
tation of the shaft 1, the opening cam 2 co-

operates with the projection. 10 to move the

-valve actuating member in a direction to

open the valve 11, said mevement of the
valve actuating. member causing the.closed
énd of the casing 8 to come in contact. with
the. extremity of the stem 15 as shown in

‘Fig. 2 and thereby force the valve 11 to an

open.” position. fter the opening. cam 2

_moves out of working relation to the projec-
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tion 10,- the closing cam 3 codperates with

‘the. projection 14 to positively close the
.valve, restoring the parts in' the

osition

.illustrated in Fig. 1. In case any obstruct- .

" ing matter should become lodged ‘between
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the working faces of the valve and its seat, -

so as to prevent the valve from properly
seating or completing. a full refurn move-

.ment, the yieldable means 16 permits the -

valve - actiating member comprising the

.- parts 7, 8 and 9 to continue’its movement

and thus the opening cam 3 is prevented

. or in other words the opening cam is pre-

40’

vented from binding eor jamming against
the projection.14 and thereby creating ex-
cessive friction and consequent load upon

the cam shaft and consequently upon the:

- crank shaft and other parts of the engine.

48
- "holding the valve against its seat during the

time that the closing cam is- cobperating
“with the valve actuating member:: :

50

. the opening-and closing mevement®

1

‘The spring 16 also holds the projections 10

and 14 in continuous working contact with
the opening and closing cams, while also

"The invention as a whole is designed for
engines of various types and particularly
high speed engines. ~Irrespective of  the
speed at which the engine is runni‘x;‘g, the’
valve is positively opened and cle and-
thareof

are accurately timed. The closing of the

-valve does not depend upon the setion of a
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spring as is now the usual practice. ' Under

the present jwactice, a stiff valve closing

spring is necessarily employed in order thdt
the valve may be'quick{)

the opening cam ceases to codperate there-
with ; otherwise high speed could not be ob-
tained .in the ordinery type of

e_nﬂg'_ine. in of
"common use. Furthermore such stiff spring: .a v

1
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y-closed -as soon as’

‘throws 8 very éqnsider:if)lé. burden or‘load
upon the cam shaft as the cam has to over-

come the tension of said spring every time
the valve is moved to an open. position.
This detracts from the power and efficiency
of the engine and also causes rapid wear on

‘the cam shaft. - The present invention over-

comes the serious objection referred to, the
valve being positively opened and closed

. with an .easy motion and a minimum amount

of friction. -It is impossible for the closing

‘cam’ to bottom or. bind in relation to the.

valve actuating member.

‘What is clalmed is: » :

1, The combination with an engine valve,
of opening and closing cams for said valve,

-a valve-actuating member common to both
-of said cams and embodying independent

contacting portions. for said cams.at oppo-
site sides of the axis on which the cams
turn, and yieldable means between said
valve and valve-actuating member, serving
to prevent the closing cam from bottoming
in.relation to the valve-actuating member,

.one of said cams having a greater throw
than the other for compressing and placing -

said yieldable means under tension. -
2. The ecombination with an engine valve,

“of opening arid-closing cams for said valve

arranged..side by side, a_valve-actuatin
member-commen to both of said cams, an

yieldable means serving to prevent-the clos-

ing cam from bottoming in relation to the

“valve-actuating’ member, one of said cams
] ' having a greater throw than the other for
from bottoming against the projection 14 -

compressing and placing - said yieldable
means under tension. . - -

3. The combinationn with an engine valve,
of opening and closing cams for said valve
having their working faces offset laterally

with respect to each other, a valvé—'ac_t_uatinﬁ :
n

member common to both of said cams, &

yieldable means serving to sustain the valve-
actuating member in working contact with
the closing cam when the valve reaches the

limit of-its -¢losing movement, one of said.
-cams having'a greater throw than the other -
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for compressing and placing said yieldable .

‘means under tension.

4, The combination with an engine valve,
of opening and closing cams for said valve,
a vsﬁve-actuatingmember. common to and
embracing both of said cams, and yieldable
means serving to permit the valve-actuat-
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ing member to yield in relation to the valve -

and thereby prevent the bottoming. of the
closing’ cam ‘in relation, to: the valve-actuat-
ing member, one of said cams having a
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greater throw than the other for-compress- -

tension.
- 5. The combination

ing and placing said yieldable means under

with an engine valve,

* of opening and closing cams for said valve, - »
a vagve-actuating member common to both’
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’

of said cams and embodying an independent
contacting portion for each of said cams,
and yieldable means between said valve and
valve-actuating member, serving to prevent
the closing cam -from bottoming in rela-
tion to the valve-actuating member, said
yieldable means having no effect bétween

g8

the cams and valvesaetuatmg member when

the valve iz ungeated, -one-of said eams hav-

ing a greater throw thaw the other for-com-

pressing and placing s

under tension. , ,

In testimony wiereot 1 aflix. vy signature.
FRANK MacVICAR.

1d vidldable megus.
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