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ABSTRACT OF THE DISCLOSURE

A V-type internal combustion engine includes overhead
camshafts carried in interchangeably reversible cylinder
head covers and driven from the crankshaft through an
intermediate shaft centrally mounted above the crank-
shaft in the position commonly occupied by the camshaft
of conventional push rod type overhead valve engines.
The intermediate shaft is driven from the crankshaft
through a front-mounted chain drive and in turn drives
the camshafts through a rear-mounted cog belt drive. The
cog belt drive includes novel belt tensioning means which
utilize three pulleys that are radially adjustable with re-
spect to a cenfral axis and move together to equalize
tension adjustments of the three belt runs. The pulleys are
arranged to provide maximum wrap-arcund of the cog
belts in relation to the drive and driven pulleys of the
drive arrangement.

SPECIFICATION

This invention relates to internal combustion engines
and more particularly to an arrangement for an engine of
the overhead camshaft type having novel means for driv-
ing and supporting the engine camshafts. In its more par-
ticular aspects, the invention contemplates an engine hav-
ing the following features:

(1) A camshaft drive arrangement wherein the crank-
shaft drives an intermediate shaft through a front-mounted
chain drive and the intermediate shaft extends the length
of the engine and drives the camshafts through a rear-
mounted cog belt drive or the like.

(2) A camshaft drive belt tensioning arrangement for
use with the camshaft drive of V-type engines and the
like; and

(3) Interchangeable camshaft supporting cylinder head
covers arranged for reversible use on either bank of an
overhead camshaft V-type engine.

As the demand increases for higher horsepower out-
puts from automotive engines for various applications, it
is natural for automotive engineers to consider the use
of overhead camshaft arrangements which offer the ad-
vantage of reduced valve train inertia thereby permitting
satisfactory engine operation at higher speeds and result-
ing in the ability to obtain higher horsepower output than
conventional slower running engines of the same size; for
example, of the type having conventional push rod and
rocker arm valve gear. In view, however, of the lower
cost of components for the conventional push rod type
construction in which the camshaft is mounted in the
engine block and the large production and satisfactory
usage of such engines in many applications, it is desirable
to design higher output overhead camshaft engines to
utilize, to the greatest degree possibble, the parts and pro-
duction tooling available for use in and for the manufac-
ture of the conventional engines. At the same time, an
overhead camshaft arrangement must be adequate for
the drive requirements of the engine overhead camshafts
and should, at the same time, be arranged for efficient and
compact instailation in engine compartments of limited
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space and predetermined shape, such as conventicnal ve-
hicle engine compartments. Furthermore, the cost of
such a design will be reduced if the number of special
parts required is held to a minimum by the use of dual
purpose compenents for similar applications.

The present invention meets these requirements by the
provision of an overhead camshaft engine adapted from
a conventional engine design and arranged to use a cylin-
der block sufficiently similar to that of 2 conventional over-
head valve engine that it may be machined from the same
casting and utilize substantially the same tooling as the
conventional engine block. Additionally, while special
cylinder heads and camshaft carrying covers are required,
these are both arranged as interchangeable units to be
utilized on either bank of the engine. Due to the normal
offset of the cylinder banks and the required alignment
of drive pulleys for the overhead camshafts, the reversi-
bility of the camshaft carrying covers requires provision
of a special extension portion which extends oppositely
on the two banks so as to bring the ends into transverse
alignment. In addition, the practical design of a suijtable
belt drive includes a novel tension adjusting arrangement
which permits maximum power transmission through the
belt by providing contact of the belt with the driving and
driven pulleys of greater than 180° each to prevent slip-
ping at high leads and at the same time provides equal
adjustment of all three legs of the triangular belt arrange-
ment at the same time,

These and other advantages of the present invention
will be more clearly understood from the following de-
scription of a preferred embodiment of the invention se-
lected for purposes of illustration and referring to the
drawings wherein:

FIGURE 1 is a cross-sectional view of a V-type inter-
nal combustion engine having an overhead camshaft ar-
Tangement according to the invention;

FIGURE 2 is a fragmentary cross-sectional view of the
engine of FIGURE 1 showing one type of drive pulley
mounting arrangement;

FIGURE 3 is a rear end view of the engine of FIG-
TIRE 1 lcoking in the direction indicated by the arrows
3—3 of FIGURE 1;

FIGURE 4 is an enlarged view of a portion of FIG-
‘URE 3 partially broken away to disclose components of
the belt tightening means;

FIGURE 5 is a cross-sectional view taken generally
in the plane indicated by the line §—35 of FIGURE 4;

FIGURE 6 is an interior view of the tensioner adjust-
ing means taken generally in the plane indicated by the
line 6—6 of FIGURE 5;

FIGURE 7 is a cross-sectional view of the right bank
cylinder head and cover assembly taken generally in the
plane indicated by the line 7—7 of FIGURE 3;

FIGURE 8 is a cross-sectional view of thr left bank
cylinder head and cover assembly taken generally in the
plane indicated by the line 3—8 of FIGURE 3:

FIGURE 9 is a transverse cross-sectional view of the
right bank cylinder head and cover assembly taken gen-
erally in the plane indicated by the line 9—9 of FIG-
URE 7; and

FIGURE 10 is a cross-sectional view showing the cam-
shaft thrust locking means taken generally in the plane
indicated by the line 16—16 of FIGURE 7.

Referring with more particularity to the drawings,
numeral 12 generally indicates an internal combustion
engine having a cylinder block 13 including a pair of
angularly disposed banks of cylinders 14 and 1§ joined
at their lower ends by an integrally formed crankcase
portion 17 which forms a crankcase cavity closed by a
conventional oil pan 18. Rotatably journaled against
the lower portion of the block is a crankshaft 19 having
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a plurality of throws 21 on which are received pairs of
connecting rods 22 alternately connected with pistons in
the right and left bank cylinders respectively in the usual
manner. Mounted on the upper ends of the cylinder block
are cylinder heads 23 carrying aligned pairs of inlet
and exhaust valves 24 and 26 respectively which control
the flow of fluids to and from the engine cylinders in a
conventional manner.

Secured on upper surfaces of the cylinder heads are
right and left cover assemblies generally indicated by
numerals 27 and 28 respectively. Cover assemblies 27 and
28 rotatably journal overhead camshafts 29 which carry
cams 30. The cams 3¢ engage rocker arms 31 which
pivot about hydraulic lash adjusting supports 32 carried
by the cylinder heads and engage the stems of valves 24,
26 for actuating the valves in a known manner.

Camshaft drive arrangement
In order to provide for driving the overhead camshafts

from the crankshaft, a novel camshaft drive arrangement :

is provided. The drive includes a chain 33 extending be-
tween a front-mounted crankshaft sprocket 34 and a
driven sprocket 36 carried on the front end of a longi-
tudinally extending shaft 37 and supporting a fuel pump
drive eccentric 35. Shaft 37 is carried in bearings Jocated
centrally of the engine block in the position in which the
camshaft of a conventional push rod type overhead valve
engine is usually located and shaft 37 may replace such
a camshaft in a substantially conventional cylinder block.

The shaft 27 extends longitudinally through the cylin-
der block and carries at its rear end distribution drive
means 40 and a drive pulley 38 which is secured to a
slotted end portion 39 of the shaft by a segmental key
41 retained in an annular recess 42 of the pulley by a
screw 43. Pulley 38 drives a cog type belt 44 which
engages the outer surface of the pulley and in turn the
outer surfaces of driven pulleys 46 carried on the rear
ends of the overhead camshafts 29 and drivingly secured
thereto.

Thus, the camshaft drive takes advantage of the central
shaft provision of conventional cylinder blocks to permit
a drive from the front of the camshaft to the interme-
diate shaft 37 and from the rear of shaft 37 to the rear
of the camshafts 29. This has the advantage of moving
the excess height caused by the driven pulleys of the
overhead camshaft drive to the rear of the engine which,
due to the backwardly tilted mounting which is conven-
tional in automotive vehicles, permits the front of the
engine to be kept as low possible and thus allows mount-
ing of the engine with a lower vehicle hood line than
would otherwise be possible. In addition, the arrange-
ment leaves free the rear end of the crankshaft from
drive pulleys or sprockets which might otherwise extend
the length or require additional bearing support at the
connection. of the engine to the usual transmission or
other driven component.

Belt tensioning means

Experience with overhead camshaft drives, particularly
those with cog belts, shows ithat the greatest loads can
be transmitted if the belt is wrapped around the drive
and driven pulleys as far as possible so that the greatest
number of belt and pulley teeth are in engagement at all
times. The high tensile strength of belts in current use
permits the transmission of extremely high loads. These
loads have been found to be limited in part by the forces
acting on the individual belt teeth which for design rea-
sons -are made relatively shallow. Thus, if the individual
tooth forces are too high, the belt may stretch slightly
permitting. the teeth to slip with resulting mistiming of
the driving and driven shafts.

This problem is overcome with the instant invention by
the provision of unique belt tensioning means which com-
prise three equiangularly disposed pulleys 47 carried
within the triangular space formed by drive pulley 38
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and driven pulleys 46, one pulley 47 engaging each of
the lengths of belt 44 extending between two of the
adjacent pulleys 38, 46. Pulleys 47 are rotatably carried
on ball bearings 48 which are in turn carried by sleeves
49 on bolts 51, the bolts 51 are locked by nuts 52 and
washers 53 to inner and outer cover members 54 and
56 respectively which form a housing covering the upper
portions of the camshaft drive arrangement.

Centrally located between the pulleys and extending
through cover members 54 and 56 is a tubular member
57 to which are welded a pair of plates 58 having toothed
peripheries 59. The toothed peripheries engage the mat-
ing teeth of a gear wheel 61 which is also carried by cov-
er members 54 and 56 and includes means (not shown)
by which it may be engaged by a suitable manual tool
and turned in order to rotate the plates 58 and tubular
member 57 within the cover assembly. Both plates 58
also include three spiral slots §2 through which bolts 51
project. In addition, bolts 51 extend through slots 63 in
cover members 54 and 56, the slots extending radially
of central tubular member 57.

Adjustment of belt tension is accomplished by manual
rotation of gear 61 by a suitable tool which in turn rotates
plates 58 causing the edges of spiral grooves 62 to force
bolts 51 inwardly or outwardly as the case may be within
housing slots 63. When adjustment is complete, nuts 52
are tightened to fix the position of the pulleys on the cover
members 54 and 56. With this arrangement, all three
pulleys 47 are moved simultaneously so that belt stretch
is taken up on all three legs of the triangular pulley drive
at the same time thereby retaining the same relative tim-
ing between the pulleys under all belt length conditions.
In addition, the positioning of the adjuster within the
triangular limits of the three pulleys permits a maximum
wrap around of the belt with respect to each of the
pulleys, the wrap around being substantially greater than
180° in each case, Thus the maximum possible force may
be transmitted through a particular size of cog belt.

Cylinder head cover reversability

As was previously mentioned, cylinder banks 14 and 16
are longitudinally offset due to the staggering of right
and left bank connecting rods on the same crankshaft
journals. As is common practice, the cylinder heads 23
mate with the cylinder banks and thus provide offset rear
surfaces. In ordet, however, that the driven pulleys 46
of camshaft 29 may be aligned and the cover assembly
formed by members 54, 56 may be efficiently supported,
aligned support surfaces are necessary; thus, right and
left cover assemblies 27 and 28 are arranged to provide
the necessary mounting surfaces.

For this reason, right bank assembly 27 includes a por-
tion extending beyond the rear wall 64 of the cylinder
head. In order to utilize the same cover member 66 on
both banks, an extension 67 is provided on member 66
which extends rearwardly of rear wall 64 of the right
bank. When the cover is utilized on the left bank, it is
reversed so that the extension extends forwardly of front
wall 68. The opposite ends of member 66 are machined
in an identical manner so as to alternately receive the
components of cover assembly 54 and 56 at their rear ends
and scparate cap members 69 at their front ends. Split
retainers 71, held by the cap members, engage grooves
72 in the respective camshafts to prevent longitudinal
movement of the shafts,

I claim: .

1. Camshaft drive and support means for an internal
combustion engine having a cylinder block including a
pair of cylinder banks arranged in a V, a crankshaft carried
in the block at the common ends of said banks, a plurality
of piston receiving cylinders in said banks, said banks
being longitudinally offset from one another to provide
for connection of two pistons from opposite banks to
adjacent locations of the same crankshaft throw, cylinder
heads closing the outer ends of said banks and including
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valves for controlling fluid flow to and from the cylinders
and a pair of overhead camshafts rotatably supported by
the cylinder heads and operatively connected with the
valves, said drive and support means comprising

a drive pulley rotatably supported at one end of said
cylinder block and drivingly connected with said
crankshaft,

a pair of driven pulleys coplanar with said drive pulley,
said driven pulleys being secured one to the end of
each said camshaft,

means drivingly connecting said drive and driven pul-
leys,

a pair of cylinder head covers mounted on said cylinder
heads and defining therewith a pair of valve com-
partments, said cylinder head covers including re-
versibly interchangeable members mounted on said
cylinder heads and rotatably supporting said cam-
shafts within said compartments, said cylinder head
covers being longitudinally offset on said cylinder
heads such that the ends adjacent said driven pulleys
are aligned, and

drive cover means partially enclosing said driven pulleys
and said connecting means, said drive cover means
being mounted on the aligned ends of said cylinder
head covers.

2. In combination with a V-type internal combustion
engine having a pair of longitudinally offset cylinder banks
and similarly offset cylinder heads carried on each bank
and closing the cylinder ends,

a pair of reversibly interchangeable cylinder head cover
members mounted on said cylinder heads, each said
cover member rotatably supporting a camshaft in
operative engagement with valve gear of its respective
cylinder head,

and including a main portion substantially coextensive
with its respective cylinder head and an extension
portion on one end of the main portion and sub-
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stantially equal in length to the longitudinal offset of
said cylinder heads,

said cover members being mounted on said cylinder
heads with said extension portions extending in op-
posite directions such that opposite ends of said pair
of cover members are located at the same end of the
engine and said opposite ends of said covers are
transversely aligned, the opposite ends of each said
cover member being identically shaped to receive a
cap member or alternatively support a camshaft drive
cover.

3. The combination of claim 2 and further including

camshaft drive means including a pair of belt connected
pulleys rotatably carried by said camshafts outboard
of the ends of said cover members at said ons engine
end,

a camshaft drive cover supported by said cover member
ends of said one engine end, and

cap members closing the ends of said cover members
at the other end of said engine.

References Cited
UNITED STATES PATENTS

2,001,866 5/1935 Caminez.
2,070,806 2/1937 Read.
2,177,724 10/1939 Kishline.
2,349,157 5/1944 Ford et al.
2,749,893  6/1956 Porsche et al.
2,963,007 12/1960 Leach.
3,352,293 11/1967 Hulten.
3,361,000 1/1968 Buchwald.

AL LAWRENCE SMITH, Primary Examiner

US. CLXR.
74—226; 123—90, 195



