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’ Be it known that I, GEORGE H. CHARNOCK, 
a citizen of the United States, residing in 
Builfalo, in the county of Erie and State 
of New York, have invented new and use 
ful Improvements in Silencers for Gas 
Engine-Valve Mechanism, of which the 
following is a speci?cation. 
This invention relates to means for silenc 

ing the working of the mechanism for 
operating the overhead valves of gas en 
gines, such as are 110w commonly employed 
for driving gasoline propelled automobiles. 
As is well known, the slack space or play 

which occurs between the upper end of the 
stem of each valve and the rocker arm which 
engages therewith is extremely limited since 
these parts must be arranged'very closely 
together and barely touch each other so that 
this arm will permit the valve spring to 
fully close the valve, but at the same time 

‘ avoid‘a clicking noise when the arm en 
gages the valve stem for opening the valve. 

' ll hen the valve or its seat or the opposing 
‘surfaces of the valve stem and rocker arm 
become worn, the clearance between the 
‘rocker arm and valve stem increase which 
causes a proportionate increase in the idle 
movement of the rock arm before engaging 
the valve stem‘ and thus produces a noisy 
hammering or clicking blow which is not 
only objectionable because it is unpleasant 
and annoying, but also because the wear on 
the co-operating surfaces increases more 
rapidly in the same measure as the slack o1‘ 
clearance increases. 
It is the object of this invention to pro 

vide means which are interposed between 
the valve stem. and the rock arm of the 
valve mechanism and which permit the req 
uisite clearance between the valve stem 

‘ andirocker to enable the valve to close prop 
erly‘ at all times and still ensure engage 
ment of the rocker arm with the valve stem 
without making any appreciable noise or 

, wearing the parts unduly. 
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In the accompanying drawings: Figure 
l is a fragmentary vertical section of an 
internal combustion engine having‘its valve 
mechanism equipped with my invention. 
Figure 2 is a fragmentary view, on an en 

’ larged scale, of those portions of the valve 
mechanism immediately adjacent to where 
the rocker arm and valve stem come to 
gether. Figure 3 is a fragmentary top plan 
view of the engine embodying my'improve 

ments. Figure 4 is a vertical section taken 
on line 4l—ll~, Fig. 2. 

' Similar characters of reference refer to 
like parts throughout the several views. 
This invention is applicable to gas engines 

which may vary as to details of construc 
tion, that shown in the drawings being 
merely typical of one in which my inven 
tion can be used to advantage. As shown, 
this engine comprises a body or frame 5 
containing an upright cylinder 6, a head 7 
at the top of the cylinder, and a piston 8 
reciprocating vertically in the cylinder and 
having its connecting rod 9 coupled with 
the crank of the driving shaft in any suit 
able and well known manner. . 

\Vith each cylinder is associated a valve 
mechanism comprising a fuel inlet valve and 
an exhaust valve by means of which live 
gaseous fuel is admitted to the cylinder and 
the products of combustion are discharged 
therefrom. The inlet and exhaust valves 
are operated respectively by means which 
comprise rock levers 10, l1, and as the 
mechanism associated with the inlet and 
exhaustvalves is identical in construction, 
the following description relating to the 
mechanism for operating the inlet valve 12 
will, so far as it applies, also serve to de 
scribe the mechanism for operating the 
exhaust valve. 
The inlet valve 12 is of the usual circular 

outwardly flaring form and adapted to move 
vertically toward and from a valve seat/13 
arranged around the inner end of the fuel 
inlet ‘or passage 14: in the head of the body. 
On its upper side this valve is provided with 
a vertical valve stem 15 which extends to the 
exterior of the body and has its intermediate 
part guided in ‘a sleeve 16 mounted in the 
upper part of the head. 
Each of the valves is yieldingly held in its 

upper closed position by a collar 17 pref~ 
erably of cap shaped form mounted 011 the 
upper part of each valve stem and engaging 
its upper side with a shoulder formed by a 
washer 19 interlocking with a groove 20 in 
the valve stem, and a helical spring 21 sur 
rounding the valve stem and engaging its 
lower end with the guide sleeve 16 and its 
upper end with the underside of said collar, 
as shown in Figs. 1, 2 and 3. 
The inlet and exhaust valve rock lovers 

are pivotally supported side by side on a 
shaft mounted on the top of the head 
and the inlet valve rock lever has its rock 
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arm 23 arranged over the upper end of the 
stem of the inlet valve while its tail 25 is 
provided with a downwardly opening socket 
24 which receives the spherical upper end 26 
of an upright push rod 27. In the lower 
part of the body is rotatably mounted the 
valve shaft 28 which is provided with a ro 
tary cam 18 engaging the lower end of a 
vertical tappet 29. The latter slides in a 
guide sleeve 30 on the lower part of the 
body or frame and transmits a lifting move 
‘ment to the push rod through the medium 
of a ball 31 interposed between the ball 
sockets 32,33, formed on the opposing ends 
of the tappet and push rod, as shown in Fig. 
'1. As the high part of the cam engages the 
tappet, the rock lever is turned in the direc 
tion for depressing and opening the valve 
and when the lower part of this cam is pre 
sented to the tappet the spring 21 is permit 
ted to close the valve. - 

Ordinarily, the underside of the rocker 
arm is set so close to the upper end of the 
valve stem by means of the screw connection 
between the tail 25 and the push rod 27 that 
the rocker arm and stem barely touch, which 
adjustment however is dif?cult to make and 
is also unsatisfactory on account of the wear 
which occurs in due time and produces a 
noise when the valve mechanism is in oper 
ation. l/Vhen the rocker arm is set very 
close to the valve stem to avoid noise a sub 
sequent elongation of the valve stem due to 
the heat when running the engine for a time 
prevents the valve from engaging its seats 
perfectly with the result that the exploding 
gases will pit the face of the valve head and 
valve seat, warp the valve head, cause a loss 
of compression and power development, and 
an excessive consumption of gasoline. 
For the purpose of avoiding noisc'between 

the valve stem and rocker arm, push rod and 
tappet and to allow a greater clearance be 
tween the rocker arm and valve stem, to 
avoid warped valve heads, pitted valve 
seats and excessive gasoline consumption, to 
give increased horsev power, and to avoid 
constant valve grinding, the silencer em 
bodying my invention is employed, the same 
being constructed and assembled withthe 
rocker arm and stem as follows: 

34 represents an inner or lower cross piece 
of sheet metal or the like provided centrally 
with an opening 35 which receives the outer 
r upper part of the valve stem and rests 
with its opposite ends on the outer side of 
the collar 17. An outer or upper cross piece 
of sheet metal or the like is arranged above 
the inner cross piece and bent or formed so 
that its central part 36 is de?ected inwardly 
and its opposite ends 37 are de?ected out 
wardly. The outer side of the central in 
wardly de?ected part of the outer cross 
piece engages with the inner side of the 
rocker arm and the inner side of this part of 
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the outer cross piece is provided with a 
socket 38 in which is secured, by friction or 
otherwise, a cushion member 39 consisting 
preferably of a disk of ?ber. This socket 
receives the upper part of the valve stem 
which latter is guided therein and has its 
upper end arranged close to the underside 
of. the cushion disk, the distance between 
these members being somewhat exaggerated 
in Figs. 2 and 4, for the purpose of illustra 
ticnj ‘The opposite ends of the outer cross 
piece are’ provided with guide openings 40. 
r‘irranged lengthwise on opposite sides of 
the valve stem are two guide rods 41 which 
have their inner ends secured to opposite 
ends of the inner cross piece while their 
outer parts slide in the guide openings 40 of 
the outer cross piece. The latter is yield 
ingly held in its elevated position so that 
the cross pieces are separated by helical 
‘springs 42 each of which surrounds one of 
the guide rods and bears at its inner end 
against the collar 17 while its outer end 
vbears against the inner side of one end of 
the outer cross piece. Complete separation 
of the outer cross piece from the guide rods 
is prevented when the silencer is removed 
from the valve mechanism by means of stops 
43 arranged on the outer ends of the guide 
rods and adaptedv to be‘engaged by the outer 
side of the outer cross piece. 
In the preferred construction, these stops 

consist of cotter pins passing through ap 
propriate openings in the guide rods, as 
shown in the drawings. , 
In assembling this silencer with the valve 

mechanism, the same is so adjusted that 
when the valve is closed by its spring 21 and 
the rocker arm ‘is in its highest position, 
the slightest possible clearance is present be 
tween the valve stem and the cushion disk, 
and outer cross piece is moved away to some 
extent from the stops 43 and the springs 42 
are under tension. The strength of these 
springs 42 is however less than that of the 
valve spring 21, so as to ensure closing of 
the valve whenever the low part- of the cam 
is presented to, the tappet. 
Whenever the high part of the cam is 

presented to the tappet, the rocker arm is 
turned so that the same moves inwardly or 
downwardly. During the ?rst part of this 
inward movement of the rocker arm, the 
outer cross piece is ?rst depressed ‘until its 
cushion disk bears against the upper end of 
the valve stem during which time the ten 
sion on the springs 21 is slightly increased. 
After, the cushion disk bears against the 
valve, stem, motion is transmitted positively 
from the rocker arm to the valve stem, 
whereby the valve is opened in opposition to 
the spring 17. as the rocker arm moves out 
wardly, the valve stem moves in unison 
therewith'until the valve has seated, then the 
rocker arm continues its outward movement 
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independently of the valve to a minute ex 
tent, sutlicient to ensure tight closing of the 
valve, during which time the outer cross 
piece is separated slightly farther from the 
inner cross piece under the action oi‘ the 
springs 21. These springs and the cushion 
disk however, at all times cause the motion 
of the rocker arm to be transmitted to the 
valve stem gradually and without shock, 
noise or undue wear, thereby causing the 
valve mechanism to operate silently and 
without tapping, thus avoiding the annoy 
ance usually experienced by the operation of 
valve mechanisms as heretofore cons'etructed. 
It at any time one of the springs 2i should 

become weakened or broken, the same can be 
readilyreplaced upon removing the stop pin 
or cotter from the respective guide rod. 
This silencing device can be assembled as 

a complete unit of which none of the parts 
are capable of being detached while handled 
or when in use and the same can be applied 
to the valve mechanism of automobile gas 
engines or the like without requiring any 
alteration in the construction of the valve 
mechanism, thus adapting the same for use 
not only for new engines, but also engines 
already in use. 
As a whole, this silencer is very simple in 

construction, the same can be produced at 
low cost, it can be readily installed, it oper 
ates ef?ciently to eliminate noise and reduce 
wear, and it automatically takes up near 
and lost motion wear between the rocker 
arm and valve and between the rocker arm 
and push rod, so that frequent adjustments 
are not necessary. 
I claim as my invention: 
1. A gas engine comprising a body having 

‘a valve seat, a valve movable ‘toward and 
from said seat and having a stem, a collar 
arranged 011 the outer part of said stem, a 
spring engaging said collar for closing said 
valve, a rocker arm arranged across the outer 
end of said stem, and a silencer comprising 
an inner cross piece engaging said collar, an 
outer cross piece arranged between said arm 
and stem, spring means for separating said 
cross pieces, and means for guiding said 
outer cross piece on said inner cross piece 
and limiting the separation 01"‘ said cross 
pieces. 

2. A gas engine comprising a body having 
a valve seat, a valve movable toward and 
‘from said seat and having a stem, a collar 
arranged on the outer part of said stem, a 
spring engaging said collar for closing said 
valve, a rocker arm arranged across the outer 
end of said stem, and a silencer comprising 
an inner cross piece engaging said collar, an 
outer cross piece arranged between said arm 
and stem, spring means for se; are-ting said 
cross pieces, and means for guiding said 
outer cross piece on said inner cross piece 
and limiting the separation of said. cross 

8 

pieces, comprising guide rods which are so 
oured to said inner cross piece and upon 
which said outer cross piece slides, and stops 
arranged on the guide rods on the outer 
side of said outer cross piece. - 

3. A gas engine comprising a body having 
a valve seat, a valve movable toward and 
from said seat and having a stem, a collar 
aranged on the outer part ot said stem, a 
spring engaging said collar for closing said 
valve, a rocker arm arranged across the outer 
end of said stem, and a silencer comprising 
an inner cross piece engaging said collar and 
provided with a central opening which re 
ceives said stem, an outer cross piece having 
its central part bent inwardly and engaging 
its outer side with the inner side of said 
lever while its ends have openings, a socket 
arranged on the inner side of the central 
part of said outer cross piece, a fiber disk 
arranged in said soclitet and adapted to en 
gage the outer end of said stem, guide l‘utlS 
secured at their inner odds to the ends of 
said inner cross piece and passing through 
the openings of said outer cross piece, 
springs surrounding said rods and serving to 
separate said cross pieces, and stops ar 
ranged on said rods outside of said outer 
cross piece. 

4. A silencer for the valve operating inech~ 
anism of a gas engine having a valve stem 
provided with a collar, and a rocker arm at 
the end of said stem, comprising an inner 
cross piece adapted to rest on said collar, an 
outer cross piece arranged between said stem 
and said arm, and yielding means inter~ 
posed between said cross pieces. 

A. silencer for the valve operating mech 
anism of a gas engine having a valve stem 
provided with a collar and a rocker arm at 
the end of said stem, coinprising'an inner 
cross piece adapted to rest on said collar, an 
outer cross piece arranged between said stem 
and said arm, yielding means interposed 
between said cross pieces, and means {or 
limiting the separation of said cross pieces 
under the action of said yielding means 

6. A silencer for the valve ope 'ating mech 
anism of a gas engine having a valve stem, 
a collar mounted on the outer part of said 
stem, a spring engaging the inner side 01” 
said collar, and a rocker arm arranged across 
the outer end of said stem, said silencer com 
prising an inner cross piece adapted to rest 
on the outer side of said collar and provided 
with a central opening which is adapted to 
receive the outer part of said valve stem, 
an outer cross piece adapted to engage its 
outer side with the inner side of said rocker 
arm, a cushion arranged on the inner side 
of said outer cross piece and adapted to 
engage the outer end of said stem, spring 
means for separting said cross pieces, and 
means for guiding said outer cross piece rela 
tive to the inner cross piece and limiting the 
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separation of said cross pieces under the 
action of said spring means‘. 

7. A silencer for the valve operating mech 
anism oi2 a gas engine having a valve stem, 
a collar mounted on the outer part of said 
stenn a spring engaging the inner side of 
said collar, and a rocker arm arranged across 
the outer end of said stem, said silencer com 
prising an inner cross piece adapted to rest 
on the outer side of said collar and provided 
with a central opening which is adapted to 
receive the outer part of said valve stem, an 
outer cross piece adapted to engage its outer 
side with said arm and provided on its inner 
side with a socket, a ?ber disk arranged in 
said socket and adapted to engage the outer 
end of said stem, yielding means for separat 
ing said cross pieces, means for guiding the 
outer cross piece on the inner cross piece, and 
means for limiting the separation of said 
cross pieces. ' 

S. A silencer for the valve operating 
mechanism of a gas engine having a valve 
stein7 a collar‘ mounted on the outer part of 
said stem, a spring engaging the inner side 

' of said collar, and a rocker arm arranged 
across the outer end of said stem, said silenc 
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er comprising an inner cross piece adapted 
to rest on the outer side of said collarand 
provided with a central opening which is 
adapted to receive the outer part of said 
valve stem, an outer cross piece having its 
central part de?ected inwardly and adapted 
to engage its outer side with the inner side 
of said arm while the outwardly deflected 
ends of said ‘outer cross piece are provided 
with openings, a socket'arranged on the in 
ner side of the inwardly de?ected central 
part of said outer cross piece and adapted 
to receive the outer end of said stem, a cush— 
ion disk arranged in said socket and adapted 
to engage with the outer end of said stem, 
guide rods secured at their inner ends to 
opposite ends or said inner cross piece and 
passing through the openings in the ends of 
said outer cross piece7 springs surrounding 
said guide rod and bearing with their inner 
ends against'said inner cross piece and with 
their outer ends against said outer cross 
piece, and stops arranged on the outer ends 
of said guide rod and adapted to limit the 
outward movement thereon of said outer 
cross piece, 
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