
Sept. 22, 1936. H. D. church 2,054,928 
COMPRESSION RELEASE MECHANISM 

Filed Sept. 11, 1933 2. Sheets-Sheet l 

/ NS4. 

O O2.É.- (9) 23. 

His ?imo). 

ED 
in I ----------- ElAE2 is 2\| 

Hi52 (O. I IG) 

INVENTOR 
by Are/4 A 4%w/v 
aeae 72% 74 2. O 22%ae RNEY 

    

  

  

    

  

  

  

  

  

  

  

  

  

    

  

  

    

  



Sept. 22, 1936. H. D. CHURCH 2,054,928 
COMPRESSION RELEASE MECHANISM 

Filed Sept. 11, 1933 2 Sheets-Sheet 2 

af 
B , 2 
2 2s 2 ES 3 
C f% S Ras f 
1 . 2s trs 2 
, SS 
2 i SE : 
3 a Z2 55 ba 

Sess(4. 2. N Narl (TC A 
\S Q Wa W AN 

W N 
5) E-4 N 26 ) XZ. 

2 f 
/7a, 2 l Z/. 

L 
/7.5 

INVENTOR 
Are/2/ A 4%ure/ 

BY A. 

Soce, 7% 7%a 

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



O 

25 

3) 

35 

Patented Sept. 22, 1936. 

UNITED STATES PATENT OFFICE 
2,054,928 

coMPREssION RELEASE MECHANISM 
Harold D. Church, Cleveland Heights, Ohio, as 

signor, by mesne assignments, to General 
Motors Corporation, Detroit, Michi, a corpora 
tion of Delaware 

Application September 11, 1933, Serial No. 688,908 
5 Canas. 

This invention relates to internal combustion 
engines, and particularly to novel means for 
temporarily relieving the compression in the 
cylinders of such an engine, thus lightening the 
load on the engine starter. - 

More specifically the engine contemplated is 
One having poppet valves, Spring-seated and 
having associated actuating gear for timed ac 
tuation of the valves during running of the en 
gine, and the compression release means con 
templated is one wherein one or more valves of . 
each cylinder of the engine may be simultane 
ously "cracked open', at the will of the operator. 
The object of this invention is to provide novel 

means for accomplishing this purpose. 
The exact nature of this invention together 

with further objects and advantages thereof will 
be apparent from the following description taken 
in connection with the accompanying drawings, 
in which Fig. 1 is a plan view of an engine emi 
bodying the invention, certain parts being broken 
away to show details of construction, and the 
waive gear cover plate being removed to show the 
valve gear; Fig. 2 is a typical transverse sectional 
elevation through pertinent parts at the head 
end of the same, taken as in the planes of line 
2-2, Fig. ; and Fig. 3 is an enlarged detail 
view, partly in section, taken as in the planes of 
2ines 3-3, FigS. 1 and 2. 
With reference now to the drawings, the en 

gine illustrated is indicated as having out two 
cylinders and 2, arranged in line', although 
it will be appreciated that Sually a nultiple of 
two cyinders, such as six or eight, arranged in 
line, would actually be employed in practice. 

the engine illustrated is of the solid fuel in 
lection type having, for each cylinder, an injec 
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tion nozzle generally indicated at 3. 
Sach cylinder is shown as provided with four 

Weives including a pair of inlet valves 26 and a 
pair of exhaust valves 4. The exhaust valves & 
are spring-seated, as by the compression Springs 
5, whereby they are yieldably maintained seated 
to close their ports in the cylinder head 6, such 
ports controlling communication between the 
cylinder and the exhaust passage . 
The pair of exhaust valves are arranged for 

coincidental operation by a cradle 8 having roll 
ei's disposed to be effective upon the valve stems, 
the cradle 8 including a plunger to by which 
its angularity is maintained, so that upon de 
pression of the cradle 8 both valves 4 will be un 
seated, and upon release of the cradle 8 both 
waves will be reseated by their springs; this 
being the usual functioning of the valves dur 
ing the operation of the engine. 
Gear is provided for each pair of valves, in 

cluding the pairs of exhaust valves, for their 
timed actuation, this gear including a can shaft 

digiven by suitable timing gears (not shown) 

(C. 123-182) 
in the gear case 2. The camshaft extends 
the length of the engine and has, for each cyl 
inder, three cams, including One 27 acting upon 
a roller 29 for actuating the injection device, One 
28 acting upon a roller 30 for actuating the inlet 
Valves, and one, 3, for actuating the exhaust 
valves 4, it being understood that the cams are 
properly indexed on the camshaft, and the cam 
Shaft properly timed by its driving gearing, 
With relation to the crank Shaft of the engine. 
The cam 3 is made effective upon the cradle 8 

to control the exhaust valves 8, by a rocker 4 
mounted upon a rocker shaft 5 suitably mount 
ed on the engine, between the cam shaft and 
the cradle 3. . The rocker here shown comprises 
a pair of members 6 spaced to include between 
them, at One end, the cradle 8 with which the 
rocker has pivotal connection by the pin A; and 
carrying between them, at their opposite end, a 
pin 8, upon which is mounted, between the 
members 6, a roller 9, he roller 9 is ar 
ranged in the plane of the cam 3, to cooperate 
thereWith as the can follower, whereby timed ro 
tation of the can shaft will cause timed 
rocking motion of the rocker is and consequent 
ly timed operation of the valves é. The cradle 
8, being carried by the rocker 4, during notion 
of the rocker the rollers 9 will have slight trans 
verse motion relative to the valve stems. This is 
permitted by a suitable swinging mounting in 
dicated generally at Aa at the base of the 
plunger 8, 4 
What has thus far been described is not new 

in the art and will be recognized as generally 
typical thereof, and it will be appreciated that 
all of the valves of each cylinder of the engine, 
including fuel injection, inlet, and 
Valves, for each cylinder, will have timed actua 
tion from the can shaft by means and in a 
manner corresponding to that herein specifically 
described for the pair of exhaust valves is under 
consideration. 
According to this invention, for each pair of 

exhaust valves of the engine, provide, adjacent 
the corresponding rocker 4, a lever 29 pivotally 
mounted upon the rocker shaft 5, and located 
alongside the rocker preferably on the side re 
moved from the next adjacent rocker. The lever 
2 extends toward the can follower roller 9 of 
the rocker and therebeyond. The pin 8 upon 
which the cam follower roller 9 is mounted, is 
extended beyond the rocker 4, into the plane 
of the lever 20, as at 2, and the lever is provided 
with a slot 22 into which the pin extends. The 
lever 20 also extends beyond the pini 8, as at 23, 
where it rests upon a cam 24 on a rock shaft 25. 

It will be appreciated that a similar arrange 
ment, including a lever and cooperative parts, is 
provided for each pair of exhaust valves, and the 0 
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rock shaft. 25 extends lengthwise of the engine 
having a cam, such as at 24, for each lever 20. 
The proportion and arrangement of the parts, 

and particularly the relation of the slot 22 and 
the rock shaft, is such that when the rock shaft 
25 is adjusted to drop the lever 20 to its lower 
most position, the cam follower roller 9 will rest 
upon its cam 3 and the slot 22 will permit ac 
tuation of the rocker 4 by the Cam 3; whereas 
if the rock shaft 25 be adjusted to the position 
indicated in the drawings, it will slightly raise 
the lever 20 so as to engage the projecting end 
2 of the pin fe, and move the rocker 4 slightly 
clockwise to its position in Fig. 2, thereby "crack 
ing” or slightly unseating the exhaust valves as 
shown, the roller 9 being lifted slightly from its 
cam 3 as indicated in Figs. 2 and 3. All of 
the cams 24 are similarly indexed on the rock 
shaft 25, so that all of the exhaust valves will 
be controlled coincidentally. 

Suitable means are provided upon the end of 
the rock shaft 25, for effecting its described ad 
justment at the will of the operator, but such 
means are not shown here as their exact nature 
is immaterial. 
The operation of the mechanism will be ap 

parent. When the rock shaft 25 is in its starting 
position, as shown, all of the exhaust valves 4 of 
the engine will be slightly unseated so as to re 
lieve the compression pressure in all of the engine 
cylinders. Thus the engine crankshaft may be 
rotated for starting, with much less effort than 
otherwise. Of course when the engine is being 
started the camshaft will be caused to rotate 
and will actuate the valves as in the normal run 
ning of the engine, except that the exhaust valves, 
when they would otherwise be permitted to fully 
seat by their cams 3, will instead remain slight 
ly open by engagement of the pins 8 with their 
compression release levers 20. 
Once the engine has commenced firing, the 

rock shaft 25 is adjusted to lower the compres 
sion release levers 20, releasing the rollers 9 to 
exactly follow their cams 3, and permitting the 
exhaust valves to fully seat between their open 
ing periods. 
ficiently long that, when the lever is in lowered 
or running position, the lever does not engage 
the pin 8, and the rocker is free to move wholly 
under the correlated influence of the valve springs 
and corresponding cam. 
What I claim is: 
1. In an engine having a spring-Seated poppet 

valve and actuating gear therefor including a 
timed cam shaft having a cam thereupon, and 
a rocker interposed between said cam shaft and 
said valve, said rocker being mounted upon a 
shaft and having a cam follower part cooperat 
ing with said cam, compression release gear Com 
prising a lever pivoted on said rocker shaft, said 
lever and said rocker having parts which coop 
erate with one another to thereby lift said rocker 
from said cam, and control means associated 
with said lever for adjusting the latter between 
a running position, wherein said rocker is free 
to follow said cam, whereby the valve will have 
timed actuation, and a starting position, wherein 
the rocker will be lifted from said cam, whereby 
the valve will be cracked open. 

2. In an engine having a spring-seated poppet 
valve and actuating gear therefor including a 
timed cam shaft having a cam thereupon, and a 

be lifted from said cam. . . . . 

The slot 22, of each lever 20 is suf- . 

a,054,928 
rocker interposed between said cam shaft and 
said valve, said rocker being mounted upon a 
shaft and carrying a pin, said pin having a 'cam . 
follower part and a part projecting from said 
rocker, Compression release gear comprising:a. 
lever pivoted on said rocker shaft, said:lever have 
ing a part engageable with said projectingpin 
part for lifting said follower from said cam, and 
control means associated. With said lever for" ade 
justing the latter between a running-position; 

whereby the valve will have timed:actuation, and 
a starting position wherein the roller will belift 
ed from said cam, whereby said valve', will be 
cracked open. . . . . . . . . . '': i.'. 

3. In an engine having a spring-seated "poppet 
valve and actuating gear: therefor including, a 
timed cam shaft having a cam thereupon, and 
a rocker mounted upon a shaft, and interposed 
between said cam shaft and said : valve," said 
rocker carrying a pin. having a roller cam, fols; 
lower mounted thereon and projecting from said 
rocker, compression release gear comprising a 
lever pivoted on said rocker shaft alongside said 
rocker, said lever having a part engageable with 
the projecting part of said pin for lifting said 
roller from Said cam, and having a slot to clear: 
said pin in the running operation of the engine, 
and control means associated with said lever for 
adjusting the latter between a running posi, 
tion wherein said roller is free to follow Said 
can and said pin is free to move in said, sigi, 
and a starting position wherein said roller will 

. . . . . . . . .'; '3. 
4. In an engine having a Spring-seated poppek 

valve and actuating gear therefor including", a 
timed cam shaft having a cam thereupon, and a 
rocker interposed between said cam shaft. and 
said valve, said rocker being mourated upon a 
shaft and carrying a pin, said pin having a rolleg 
can follower mounted thereon and apart projegt 
ing from said rocker, compression release-gear 
comprising a lever pivoted on said rocker shaft, 
said lever having a part engageable with said 
pin for lifting said rollers from said cam, and 
control means associated with said lever for ad 
justing the latter between a running position, 
wherein said roller is-free to follow. said -cam, 
and a starting position, wherein said roller will 
be lifted from Said cam. . . . 

5. In an engine having a spring-seated poppet 
valve and actuating gear therefor including a 
timed cam shaft and a cam thereupon, and -a. 
rocker interposed between said camshaft, and 
said valve, said rocker being mounted upona. 
shaft and carrying a pin having a roller... cam, 
follower mounted thereon, compression. release 
gear comprising a lever pivoted on said rocker, 
shaft, said lever having a part engageable with 
said pin for lifting said roller from, said -cam 
and control means associated with said lever, for 
adjusting the latter between a running position, 
wherein said roller is free to follow said. cam, 
and a starting position, wherein said roller will 
be lifted from said cam, said control means.com 
prising a rock shaft having a cam, said rockshaft. 
being located beyond said cam shaft. with re. 
spect to said rocker shaft, and said lever, have, 
ing a cooperative extension beyond said pin and 
which extension is engaged by the cam upon 
said last mentioned rock shaft. . . . . . . . 

HAROLD D. CHURCH. 
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- wherein said roller is free to follow 'Said cam, . 
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