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7 This invention relates to components of internal com 
bustion ‘engines, and more particularly to a spring em 
ployed to exert a torque on a rocker arm to cause the 
latter to follow closely the movements of a reciprocal 
push rod, and a clamp for supporting said spring. 
An object of .this invention is to provide a spring which 

is employed to exert a torque on the rocker arm of an 
internal combustion engine in such a manner as to cause 
‘the rocker arm to follow closely the movements of a 
reciprocal rocker arm push rod, particularly the move— 
ment of the push rod away from the rocker arm. 

Another object of this invention is to provide a spring 
of the character described wherein the spring may be 
?rmly anchored in place in a conventional internal com 
bustion engine without requiring modi?cation of the en 
gine, and the space occupied by the spring will be no 
greater than the space presently available. 
A yet further object of the invention is to provide a 

spring-of the character described wherein the force exerted 
by the spring on the rocker arm will not impair the oper~ 
ation of the push rod. 
A still further object of this invention is to provide a 

spring of the character described wherein, when the spring 
is anchored in place, it is rendered non-pivotal and re 
sistant to being displaced by re-occurring shocks and vi 
brations that emanate from an operating engine. 
A more speci?c object of this invention is to provide 

a spring and clamp assembly for a rocker arm of the char 
acter described wherein the spring is releasably secured 
to theclamp about which the rocker arm pivots, and the 
spring, being nonpivotal, applies a torque to the rocker arm 
to cause the rocker arm to follow closely the movements 
of a reciprocal push rod. 
These and other objects and advantages of the inven 

tion will become more apparent from a consideration of 
the description which follows, taken in conjunction with 
the drawings, in which: 
FIGURE 1 is a fragmentary, sectional view illustrating 

a portion of an ‘internal combustion engine having em 
bodied therein one ‘form of the present invention; 
FIGURE 2 is an enlarged plan view taken on line 2-——2 

of FIGURE 1; 
FIGURE 3 is a fragmentary, sectional view taken on 

line 3—-3 of FIGURE 2; 
FIGURE 4 is a sectional view taken on line 4-—4 of 

FIGURE .3; ' 

FIGURE 5 is an exploded, perspective view illustrating 
one form of the spring of the present invention in asso 
ciation with a rocker arm, a fragment of a push rod, and 
structure for anchoring the spring; 
FIGURE 6 is a plan view similar to FIGURE 2, but 

illustrating a second form of the present invention; 
FIGURE 7 is a sectional view taken on line 7-——7 of 

FIGURE 6; and 
FIGURE 8 is a perspective view of the second form of 

the present invention. 
Referring initially to the form of the invention illus 

trated in FIGURES 1-5, and particularly to FIGURE 5, 
there may best be seen a perspective view of a rocker arm 
spring 10. Embodied in the rocker arm spring 10 is a 
pair of spaced apart, torque producing coils 12 and 14, 
which are in substantial axial alignment with each other. 
Each of the coils 12 and 14 has irregular-shaped, canti 
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2 
levered, internal extensions or legs 16 and 18, respectively, 
and external extensions or legs 20 and 22, respectively. 
The internal legs 16 and 18 are in substantial parallel 

relationship with each other, and each of said legs 16 and 
18 is foreshortened and rendered relatively rigid by 
slightly downwardly directed bends 24 and 26, respec 
tively. Subjacent each bend 24 and 26 are relatively 
straight sections 28 and 30, respectively, which terminate 
in slightly upwardly directed bends 32 and 34, respec~ 
tively. Projecting from each bend 32 and 34 are other 
relatively straight sections 36 and 38, respectively. Con 
necting said sections 36 and 38, and forming a substan 
tially right angle with each last identi?ed section, is a 
rocker arm yoke 40. 
The external legs 20 and 22 are in substantial parallel 

relationship with each other, and each of said legs 20 
and 22 includes a terminal end which is preferably formed 
into substantially semi-circular, axially aligned clamp 
loops 42 and 44, respectively, which embody straight 
channel ?ngers 46 and 48, respectively. Channel ?ngers 
46 and 48 extend back toward their respective legs to sub 
stantially close the respective loop, and each channel ?n 
ger forms substantially a right angle with the respective 
external leg. The axis of the loops 42 and 44 lies in sub 
stantially the same vertical plane as the axis of coils 12 
and 14. 

Legs 16 and 18, which extend generally in the same 
direction as channel ?ngers 46 and 48, each forms sub 
stantially an acute angle, with the single plane passing 
through the axis of the coils and loops; and with the legs 
16 and 18 in this position when the spring 10 is properly 
installed, the legs exert a continual, downwardly directed 
bias, in a manner to be hereinafter described. Legs 20 
and 22 are substantially parallel to the single plane pass 
ing through the axis of the coils and loops, and legs 20 
and 22 serve preferably to support the coils in a generally 
upright position within a chamber 47, de?ned by an en 
closing cup 49 (see FIGURE 1). 
Each clamp loop 42 and 44 embraces the normally 

lower semi-cylindrical portion '50 of a substantially cylin 
drical split shaft 52. The channel ?ngers 46 and 48 are 
each received in a respective channel 54 and 56 disposed 
in portion 50, and the normally upper semi-cylindrical 
portion 58 of split shaft 52 is ?rmly applied over the 
?ngers (see particularly FIGURES 2, 3 and 4). Firm 
application of portion 58 over ?ngers 46 and 48, and 
securely clamping the ?ngers between the two portions 
50 and 58 of split shaft 52, is achieved by a stud 60 which 
passes through centrally located openings 61 and 63 in 
portions 50 and 58, respectively, and stud 60 threadably 
mates with a nut 62. Stud 60 is mounted in engine hous 
ing 65 (see FIGURE 3). Clamping of the ?ngers 46 and 
48 between portions 50 and 58 serves to render the spring 
10 captive and non-pivotal. Semi-cylindrical portion 58 
of the split shaft 52 may have a diameter less than the 
diameter of portion 50 to permit assembling the split 
shaft 52 within a rocker arm 64 in a manner to be here 
inafter described. 

Split shaft 52 is employed as an axis about which rocker 
arm 64 pivots, and assembly of split shaft 52 within rocker 
arm 64 is preferably achieved by inserting the portions 
50 and 58 through a pair of axially aligned bores 66 and 
68, the walls of which provide bearing surfaces which 
are pivotal about portion 50. The actual securing of 
spring 10 to split shaft 52 is accomplished with the split 
shaft positioned in rocker arm 64. 
When spring 10 is secured to split shaft 52, with legs 

16 and 18 positioned on each side of rocker arm 64 (see 
FIGURE 4), coils 12 and 14 are positioned over rocker 
arm 64. The coils 12 and 14 are loaded to transmit a 
torque through the legs 16 and 18 to yoke 40 by position 
ing yoke 40 so that it bears down on a push rod projec 
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tion 70, which is integral with the rocker arm 64. In 
this way yoke 40 imposes direct, downwardly exerted 
torque on push rod projection 70, represented by the 
torque arrow, best seen in FIGURE 3. 
The operation of the form of invention illustrated in 

FIGURES 1-5 is as follows: a rotatable cam shaft 72, 
disposed in the engine housing 65, lifts a push rod cup 
74, which in turn lifts a push rod 76. The uppermost end 
of push rod 76 seats in a cavity 78 (see FIGURE 3), 
located on the underside of push rod projection 70. The 
lifting of push rod 76 causes rocker arm 64 to pivot clock 
wise about shaft 52, as viewed in FIGURE 1, in opposi 
tion to the force imposed on the rocker arm by spring 10. 
Rocker arm 64 has an anvil 80 thereon which bears 
against a valve stem 82, and the pivoting of rocker arm 
64 results in opening the valve 84 (see FIGURES 1 and 
3), and admitting fuel into a combustion chamber where 
it is compressed by a reciprocal piston 86 and ignited by 
a spark plug 87 (see'FIGURE 1). 
When cam shaft 72 is in the position illustrated in 

FIGURE 1, following admission of fuel into the engine 
combustion chamber, push rod cup 74 drops together 
with push rod 76. Spring loaded yoke 40, bearing down 
wardly on projection 70, forces the rocker arm 64 to fol 
low the push rod 76 so closely that substantial separation 
of the uppermost end of the push rod and the rocker 
arm does not occur. The valve 84 is subsequently closed 
by a double compression spring 88. 

Referring to FIGURES 6—8, there may be seen an alter 
native form of a rocker arm spring 90. Included in 
rocker arm spring 90 is a pair of spaced, axially aligned 
coils 92 and 94, each of which has an internal leg 96 and 
98, respectively. The con?guration of internal legs 96 
and 98 is substantially identical to external legs 20 and 
22 of the ?rst form of the invention, and said legs 96 and 
98 are devoted to the same purpose as said legs 20 and 22, 
and function in substantially the same manner. How 
ever, the axis of axially aligned loops 104 and 106 on legs 
96 and 98 respectively, is offset with respect to a vertical 
plane passing through the axis of coils 92 and 94. 

External legs 100 and 102 are connected together by 
a yoke 108, but said legs 100 and 102 extend in a direc 
tion generally opposed to the direction of extension of 
legs 16 and 18 in the ?rst form of the invention, so that, 
instead of yoke 109 bearing down on rocker arm 64, yoke 
108 bears up on the rocker arm in a manner hereinafter 
described. 

Legs 96 and 98 are generally parallel to a vertical plane 
passing through the axis of the coils 92 and 94, whereas, 
legs 100 and 102 again form an acute angle with the 
vertical plane. 
When rocker arm spring 90 is secured to shaft 52 (see 

FIGURES 6 and 7), yoke 108 is located on the underside 
of rocker arm 64 adjacent the anvil 80, and the torque 
exerted by rocker arm spring 90 to force the rocker arm 
to follow push rod 76 is upwardly directed, as represented 
by the torque arrow shown in FIGURE 7. Although 
yoke 108 is located on the underside of the rocker arm 64, 
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the results achieved are substantially the same as those 
achieved by using rocker arm spring 10. 
While the instant invention has been shown and de 

scribed herein in what is conceived to be the most practical 
and preferred embodiments, it is recognized that depar 
tures may be made therefrom within the scope of the in 
vention, which is therefore not to be limited to the details 
disclosed herein, but it is to be accorded the full scope of 
the claims so as to embrace any and all equivalent de 
vices. 
What is claimed is: 
1. In combination, an internal combustion engine, a 

rocker arm, a rocker arm actuating rod, and a spring for 
torque biasing the rocker arm into substantially continu 
ous engagement with the actuating rod, which comprises: 

(a) an internal combustion engine; 
(b) a rocker arm; 
(c) a split shaft comprising a pair of substantially semi 

cylindrical portions; 
(d) a movable rod mounted on said engine and adapt 
ed to actuate said rocker arm; 

(e) a spring having a pair of parallel coils spaced apart 
from each other and adapted to produce a torque; 

(f) a ?rst leg on each of said coils, each of said ?rst 
legs having a semi-circular loop disposed so as to 
surround one semi-cylindrical portion of said split 
shaft; 

(g) a ?nger on each of said coils, each of said ?ngers 
being disposed so as to substantially close its adja 
cent loop, and said ?ngers being diametrically seat 
ed between the ?at surfaces of the semi-cylindrical 
portions of said shaft; 

(11) a second leg on each of said coils; and 
(i) a yoke interconnecting said second legs, said yoke 

being in torque biasing engagement with said rocker 
arm so as to cause said rocker arm to follow said 
movable rod. 

2. The combination as de?ned in claim 1, wherein one 
of said semi-cylindrical portions of the shaft has chan 
nels therein, and wherein said ?ngers are seated in said 
channels. 

3. The combination as de?ned in claim 1, wherein said 
second legs have a plurality of bends formed therein so 
as to foreshorten said second legs and render them sub 
stantially rigid. 
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