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This invention relates to improvements in in 
ternal combustion engines and may be considered 
as an improvement or further development Over 
the construction disclosed in my copending appli 
cation Serial No. 229,868, filed September 14, 1938. 

In my copending application there is disclosed 
a form of internal combustion engine wherein 
the piston of the engine is connected to the 
crankshaft by means of an extensible telescopic 
connection which is Supplied with fluid Such as 
oil under a substantially constant pressure 
through the crankshaft with means for entrap 
ping the oil in the telescopic connection so as 
to lock the connection against collapse during 
Working or power strokes and opening the con 
nection to the source of fluid pressure in the 
grankshaft during compression and exhaust 
strokes wherehy a substantially constant com 
pression can be secured in the engine at any 
given speed regardless of whether the throttle 
is fully opened or fully closed or in any inter 
mediate position. By thus securing substantially 
constant compression at any given speed regard 
less of the degree of throttle opening relatively 
cheap fuels may be employed which would other 
wise he in danger of pre-igniting if the engine 
Were rotating at a relatively low speed and the 
throttle fully opened. 

It is an object of the present invention to pro 
vide an improved form of connecting rod or tele 
scopic connection between the piston and the 
crankshaft which is so designed that the com 
pression in the cylinder of the engine will not 
vary with the throttle opening at any given speed 
but will increase and decrease with the increase 
and decrease of the speed of the engine. In this 
way if the engine is operating at any given speed 
a change of the throttle opening produces Sub 
stantially no inarked effect on the compression 
hili; as the speed of the engine increases, the 
compression in the cylinder likewise increases 
with the resilt that at high speeds there is a 
noticeable increase in power due to the increase 
in cornpression. With the improved arrangement 
the engine may utilize relatively cheap fuels 
without danger of bringing about pre-ignition 
difficities. Thus, if the engine is turning at a 
relatively low speed and the compression is such 
that at a nearly closed throttle there is no pre 
ignition, opening of the throttle at this low speed 
does not bring about pre-ignition because of the 
fact, that the compression in the engine tremains 
substantially the same. On the other hand, if 
the Cragiline is Operating at a, relatively high Speed, 
the compression within the cylinder at the end of 
the connpression stroke is considerably higher 
than the compression existing at low Speeds. 
However, as the explosion or burning of the fuel 
in the cylinder so quickly follows the maximura 
compression due to the Speed of the engine any 
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tendency of pre-ignition to occur is to this ex- - 
tent balanced by the speed of the engine itself. 
By means of the improved construction I gain the 
advantage of being able to operate the engine at 
low speed with wide open throttle without danger 
of pre-ignition. While at high Speeds where 
pre-ignition presents no serious problem I gain 
the advantage of increased compression and in 
creased power. 
With the foregoing and other objects in View, 

which will be made manifest in the following de 
tailed description and specifically pointed out in 
the appended claims, reference is had to the 
accompanying drawings for an illustrative en 
bodiment of the invention, wherein: 

Figure 1 is a vertical section through a piston 
and through a portion of a crankshaft of an in 
ternal combustion engine illustrating the im 
proved connection between the piston and crank 
shaft in vertical section; 

Fig. 2 is a vertical section taken substantially 
upon the line 2-2 upon Fig. 1 in the direction 
indicated; 

Fig. 3 is a horizontal section taken substan 
tially upon the line 3-3 upon Fig. 2; 

Fig. 4 is a partial view in elevation illustrating 
a portion of the crankshaft and particularly of 
the crank throw or crank pin; and 

Fig. 5 is a sectional view illustrating a modi 
fied form of valve construction that may be 
employed in the connecting rod or connection 
between the piston and the crankshaft. 

Referring to the accompanying drawings 
Wherein similar reference characters designate 
similar parts throughout, it will be understood 
that the present invention may be incorporated 
in any preferred form of internal combustion 
engine having either a single cylinder or a plu 
rality of cylinders. As the invention primarily 
concerns the connection between the piston and 
the crankshaft a single connection embodying 
the invention has been illustrated, it being under 
stood that in plural cylinder engines the connec 
tion would be duplicated in connecting each 
piston to the crankshaft. In the conventional 
type of automobile engine now in general use 
the Crankshaft C having the crank pin or throw 
P is Supported upon main bearings to the main 
bearings being supplied with oil forced thereto 
through tubes from the oil pump of the en 
gine. The crankshaft is hollow as illustrated and 
has ports & which convey the lubricant supplied 
to the main bearings to the interior of the crank 
shaft. If the engine on which it is desired to 
incorporate the present invention is not equipped 
With main bearings that supply lubricant from 
the oil pump to the interior of the crankshaft, 
the crankshaft may have its interior supplied 
With oil delivered thereto in some other manner. 
The oil that is supplied to the interior of the 
Crankshaft is maintained therein under pressure 
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which is preferably substantially constant. Con 
stant pressure normally is kept by interposing 
a relief valve between the oil pump and the main 
bearings. The piston of the engine which is indi 
cated at 3 and which has a wrist pin 4 may 
be of any preferred or conventional design or 
construction. 
The details of the improved connection be 

tween the piston and the crankshaft are as fol 
lows. Adjacent the center of the crank pin Ol' 
crank throw P radial ports 5 are drilled therein 
and as shown on Fig. 2 between these ports the 
crank pin P is equipped or formed with a can 6. 
Surrounding the crank pin P there is a connect 
ing rod bearing 7 the bearing metal of which is 
indicated at 8 which fits Snugly around the pin 
P on opposite sides of the cam 6 and the ports 
5. Adjacent the center of the bearing, however, 

there is an annular chamber or groove f3 which 
may be constantly supplied With oil under pres 
sure from the interior of the crankshaft C, the 
same being supplied through the ports 5. On 
the top of the bearing there is threadedly or 
otherwise connected an outer tubular member 2) 
which forms one of two telescopic members, the 2 
other of which is indicated at 2 that serve to 
connect the Wrist pin 4 of piston 3 with the 
crankshaft. The outer telescopic member 2 
serves also as a bonnet to firmly fasten or hold a 
valve seat 22 against the top of the bearing. In 
this valve seat a plurality of apertures - 23 are 
formed which serve to convey oil fron chamber 
9 to the interior of the Outer telescopic member 

20 when the tubular valve 24 is open. The tubul 
lar valve 24 is in the form of a sleeve slidable 
upon the tubular extension 25 on the Valve seat 
22. It is urged into normally closed position by 
means of a coil Spring 26 compressed between the 
top of the valve and a cap 2 which also serves 
as a valve seat for a valve 28. The valve 28 as 
shown in the drawings is of the poppet type hav 
ing a squared or non-circular stem. In the cap 
27 there is formed a relatively narrow or Small 
aperture 29 which provides the entrance to valve 
28. This aperture will vary in size With different 
engines but under all conditions it is quite small 
as compared with the size of valves 28 and 3f. 
The valve 28 is urged into closed position by 
means of a Spring 30 and this spring also serves 
to urge a valve 3 having a squared or non-circu- 5 
lar stem in closed position in the tubular exten 
Sion 25 of the valve seat 22. The bottom of the 
valve seat 22 provides a housing for a valve actu 
ator or valve opener 32 which in turn carries a 
roller 33 that serves as a follower for can 6. 
The roller 33 has trunnions which extend 
through valve actuator 32 and into slots 34 
formed in the side of the tubular lower portion of 
the valve seat 22. Ports 35 lead through this 
tubular lower portion. 
The inner telescopic member 2 is threadedly 

Or otherwise connected to the knuckle 36 Suur 
rounding the Wrist pin and may be pinned in 
place as by pin 37. This telescopic member Snug 
ly fits. Within the upper portion of the outer tele 
Scopic member 20 and two telescopic members co 
operate to form an internal chamber 38. If de 
sired, rings similar to piston rings, but not 
shown, may be mounted on the inner telescopic 
member 2 or an equivalent Sealing means may 
be used to prevent leakage between the telescopic 
members. A skirt, 39 is attached to or formed in 
tegral With the knuckle and has vertical slots A 
formed therein within which are disposed rollers 
4. that are rotatably mounted on arms adjacent 7 
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2,248,323 
the top of the outer telescopic member 20. The 
purpose of this roller and slot connection is to 
prevent the knuckle 36 and piston 3 from turn 
ing relatively to bearing 7 but at the same time 
to permit the effective length of the connecting 
rod formed by the telescopic members to increase 
or decrease under varying conditions. Adjacent 
the lower end of the inner telescopic member 2 
there is provided an external flange 42 and the 
top of the lower portion of the outer telescopic 
member 20 is formed as at 43 So as to Snugly fit 
and receive this flange. Below the portion 43 the 
interior of the Outer telescopic member 2) en 
larges on a very gradual taper as indicated at 44 
and below this tapered portion the interior of the 
telescopic member 2 clears the periphery of 
fange 42 with a substantial clearance. The ma 
jor portion of the stem of valve 24 clears the in 
terior of the inner telescopic member 2 with an 
adequate clearance but adjacent its lower portion 
it is thickened as indicated at 45 and this thick 
ened portion is capable of fitting the interior of 
the bottom of the inner telescopic member 2 
quite closely. 
The can AS is so designed in the preferred 

form of construction that as the crankshaft ro 
tates it lifts the roller 33 and the valve actuator 
32 so as to start to open valve 3 when the piston 
is approximately halfway on its upward stroke. 
It permits valve 3 to close when crank pin P is 
about 10 in advance of its dead center position. 
The operation of the above-described construc 

tion is aS follows. Oil is continuously Supplied by 
the oil pump of the engine to the interior of the 
Crankshaft C at a Substantially constant pres 
sure. This pressure is transmitted through ports 
6, through chamber 9, and through ports 23 to 

the UnderSide Of the WalVe 24. Whene Ver the 
preSSure of the oil exerted on valve 24 is sufficient 
to overcome the action of spring 26 which is quite 
light and the pressure inside of the chamber 38 
imposed thereon by piston 3 the valve 24 Will 
Open and permit oil to enter chamber 38. As 
valve 24 is in the nature of a check valve flow of 
oil in the reverse direction through ports 23 is 
prevented. Consequently, during every exhaust 
stroke, When there is a minimum pressure im 
posed on the top of the piston, oil will be forced 
into chamber 38 from the crankshaft lengthening 
the Connecting rod to Substantially its maximum 
length. It remains in this lengthened condition 
during the intake stroke of the piston and even 
during the start of the compression stroke. 
When the piston is about halfway up its compres 
sion stroke, can f6 acting through the roller 33 
and valve actuator 32 causes valve 3 to be tem 
porarily opened. If the engine is operating at a 
relatively slow Speed with the throttle largely 
closed Only a Small charge is taken into the cylin 
der under these conditions. When valve 31 opens 
under these conditions only a small amount of 
oil is required to be expelled or returned to the 
Crankshaft due to the fact that only a small 
charge is being taken into the cylinder which 
caluses only a very Small shortening of the con 
necting rod. The Small size of the aperture 29 
forms no Serious impediment to this flow of oil 
under these conditions in that due to the slow 
Speed of the engine an adequate time is allowed 
for the oil to pass therethrough and as the 
amount of charge above piston 3 is relatively 
Small the amount of oil that must pass through 
the aperture and be returned to the crankshaft 
is comparatively small. 

If the engine is rotating at a relatively slow 
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Speed but the throttle of the engine is materially 
Open this causes a much larger charge to be taken 
into the cylinder, which requires a greater short 
ening of the connecting rod and consequently the 
expelling of a larger volume of oil. The capacity 
of the valves 28 and 3 as compared with the 
capacity of the small aperture 29 is such that 
these valves can readily transmit all the oil that 
is forced through aperture 29 even when these 
Walves are Only slightly open. Under these condi 
tions when valve 3 is open during the last half 
of the compression stroke, a much greater volume 
Of oil is forced out of chamber 38 and back to 
the crankshaft during the period that valve 3 
is Open. However, the slow speed of the engine 
affords a Sufficient time for this increased quan 
tity of oil to be forced through the Small aper 
ture 29. Consequently, under these conditions 
the effective length of the connecting rod is 
shortened so that even though the throttle is : 
materially open and the engine is turning at 
slow Speed, the compression within the cylinder 
is Substantially tile same as the compression 
existing under Substantially Closed throttle con 
ditions at the same speed. Thus, for any given 
Speed the compression Within the cylinder is sub 
stantially the same regardless of whether the 
throttle is wide open or substantially closed. 

It will, of course, be understood that as the 
piston approaches the end of its compression 
stroke, cam 5 permits valve 3 f to close so that 
valves 3 and 24 both being closed effectively 
isolate chamber 38 from chamber 9 during the 
working stroke. The connecting rod having its 
chainber filled with oil Which is practically in 
compressible, is thus capable of transmitting all 
forces imposed on the piston by the burning fuel 
to the crankshaft. - 
As the Speed of the engine is increased the op 

eration of the various parts is substantially the 
Sane as that above described With the following 
differences. During high speeds the time that 
valve 3 is held open by can 6 is reduced with 
the increase of Speed. Consequently the time 
available for oil to be forced through the small 
apelture 23 is materially cut down. Thus, with 
an increase of Speed, although the pressure in 
chamber 38 may be quite great there is insuffi 
cient time for oil to be forced through aperture 
29. This aperture then acts as a choke and pre 
vents the return of oil fron chamber 38 to the 
crankshaft in the same quantity as that which 
could be accomplished at slow speeds, other coin 
ditions being the same. As some oil is thus re 
tained in chamber 38 at high Speeds that would 
otherwise be expelled therefrom at low speeds the 
effect is to increase the effective length of the 
connecting rod at the higher speeds. Conse 
quently, it will be noted that the compression in 
the cylinder varies not as a function of the throt 
tle opening as in the case of conventional engines, 
hut that instead, it varies as a function of the 
speed of the engine. At any given speed the com 
pression in the cylinder is substantially the same 
regardless of the throttle opening. 
Although valve 3 would have a slight throt 

tling effect or choking effect on the oil that is 
exnelled past it this is very minor as compared 
With the choking effect of aperture 29 and valve 
28. 
pared with the size of the aperture so that when 
they are barely open they immediately are ca 
pable of transmitting all oil flow that passes 
through the aperture. It will, of course, be under 
stood that for any given engine conditions the 

The valves are made quite large as Com 
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strength of spring 30 may have to be adjusted 
or varied. The force with which this spring urges 
valve 28 to close is the important factor in de 
termining the compression in the cylinder at slow 
Speeds, but it becomes less important at high 
Speeds. At high speeds the choking effect of the 
Small aperture 29 becomes the important factor 
in determining the compression in the cylinder. 
At slow speeds the effect of the spring on valve 
28 controls the compression for the reason that 
the oil must force the valve open against the 
Spring before it can be expelled from chamber 38. 
The purpose of the flange 42 and the portion 43 

of the outer telescopic member 20 is to provide a 
type of dashpot. Under extreme conditions either 
from speed or from closed throttle there is a 
tendency for the connecting rod to lengthen to 
its extreme length on upward strokes. Before 
reaching this maximum or extreme length flange 
42 enters portion 43 entrapping a small quantity 
of oil therein which provides a liquid cushion 
keeping flange 42 from coming into metal to metal 
Contact with the internal shoulder formed on 
the outer telescopic member 20. Thus, even under 
these extreme conditions the telescopic members 
do not cone into direct abutment With each other. 
Conversely, under heavy load conditions that 
Would tend to collapse or shorten the connecting 
rod the inner telescopic member 2 telescopes 
over the thickened portion 45 of the valve 24, 
thus forming a closed chamber within the bot 
ton of the outer telescopic member 29 from 
which the oil cannot escape. This forms a fluid 
Or liquid Cushion preventing the top of the outer 
telescopic member from coming into direct metal 
lic engagement with the skirt 39. Under normal 
Conditions the strength of spring 30 is such that 
a pressure Will be maintained in chamber 38 So 
as to keep the parts of the connecting rod operat 
ing or fluctuating between these two extreme 
Conditions, 
In Fig. 5 I have illustrated a slightly modified 

form of construction that will be used in place 
of that illustrated in Figs, 1 to 4. In this form 
of construction the various parts of the engine 
are the same as that previously described with 
the single exception that the cap 2.7a, which 
corresponds to cap 2 has the small aperture 29?, 
formed therein corresponding to aperture 29 
without making any provision for a valve seat, 
for any valve corresponding to valve 28. Spring 
3a merely has its upper end seated against the 
underside of this cap. 
The operation of this form of construction is 

Substantially the same as that previously de 
scribed with the exception that the effect of 
Spring 3 ha is not utilized as a means for control 
ling the pressure in chamber 38 and consecuently 
the compression within the cylinder. In this 
form of construction the size of the aperture 
29a is such as to continue to act as a choke 
against the quick passage of oil even at slow 
Speeds and manifestly it acts in this manner 
when the engine is operating at high speeds in 
substantially the same manner as previously de 
scribed in connection with aperture 29. 
From the above-described construction it will 

be appreciated that the improved connecting rod 
or connection between the piston and the crank 
shaft, is such that compression in the ovlinder. 
is largely independent of the throttle opening 
but is caused to increase, and decrease With in 
creases and decreases in the engine speed. Con 
sequently, when the engine is operating at low 
speed regardless of the throttle opening the com 




