Dec. 9, 1930. A. D. MacEFARLANE 1,784,192
ENGINE CONSTRUCTION
Filed Aug. 9, 1929 3 Sheets-Sheet 1

ﬂm ‘$>" = Ei\‘\\ = \ \
—— i—;‘\—,m_ ] — £ ///
{m R AN )
X
:@Q
30

—-N = = /
2 !
- (. I \
NN
L
N
8
&
INVENTOR

A P aRlANE

ATTORNEY



Dec. 9, 1930. - A. D. MacFARLANE 1,784,192

ENGINE CONSTRUCTION

Filed Aug. 9, 1929 3 Sheets-Sheet 2

INVENTOR

/4 D /%c A/?AA/VE
Yt fl s

ATTORNEY



Dec. 9, 1930. i A. D. MacFARLANE 1,784,192

ENGINE CONSTRUCTION

—— e 4
\ .
N ’ . .
N Y .
39 |
e % w
. if N zig. 5
Z 2
27 T ] e,
I~ A o
7 13 pPA—
v ram—(@)h—
13 2 46 ij 4 1=
VR i %
7 B
—L———j 7

@ |/ A gg&@@@%

g ATTORNEY




10

bt
Ut

[
>t

35

4

>

W
ot

Patented Dec. 9, 1930

UNITED STATES

’ | 1,784,192

PATENT OFFICE

ARTHUR D. MacFARLANE, OF LOS ANGELES, CALIFORNIA

ENGINE CONSTRUCTION

Application filed August 9, 1929, Serial No. 384,731,

This invention relates to improvements in
engine constructions.

The principal object of the present inven-
tion is to produce a device wherein the power
of the engine is increased by causing an ad-
ditional number of explosions without in-
creasing the speed of the engine.

Another object is to produce an engine of
this character without materially altering
the “details of construction of an ordinary
internal combustion engine:

Another object is to produce an engine
wherein the basic principles remain the same
and a device wherein the cost of manufac-
ture is nominal. :

A further object is to provide means where-
by the operating mechanism is locked when
thrown out of operative position.

Other objects and advantages will be ap-
parent during the course of the following
description.

In the accompanying drawing forming a
part of this specification, and in which fike
numerals are employed to designate like parts
throughout the same,

Figure 1 is a side elevation partly broken
away of an engine having my invention
thereon and showing the piston near the bot-
tom of its stroke,

Figure 2 is a view similar to Figure 1
showing the crank shaft at the bottom of its
stroke and the piston at the top of its stroke,

Figure 8 is an enlarged fragmentary detail
view showing certain parts in cross section
and in retracted position in order to better
illustrate my construction,

Figure 4 is a view similar to Figure 3 with
the exception that the parts are in extended
position,

Figure 5 is a cross-sectional view taken on
the line 5—5 of Figure 4 and showing the
locking mechanism, and

Figure 6 is a cross-sectional view taken
on the line 6—6 of Figure 3.

The ordinary four cycle internal combus-
tion engine requires two complete revolutions
of the crank shaft for each explosive stroke,
while the two cycle engine employs an explo-
sive force for each revolution of the crank
shaft. Fach of these engines have good

points, and it is to utilize the good points that
I have devised means whereby the four cycle
engine may become a two cycle engine in that
an explosion occurs at each revolution of the
crank shaft thereby increasing the amount of
power for each revolution derived from the
same engine.

In accomplishing this object I employ a
connecting rod extending between the erank
shaft and the piston which connecting rod
is of such construction that at a given point
on the downward explosive stroke, rcllers
carried upon the connecting rod engage a cam
and through the actuation of these rolers
upon the cam the connecting rod is caused to
become elongated which forces the piston up-
wardly while the crank is completing its
downward movement. As the crank starts to
move upwardly the rollers still traveling in
the cam will cause the connecting rod to be
shortened thus drawing in a new charge to be
compressed upon the completion of the up-
ward crank shaft throw. The cycle being
that for each explosion there is first a down-
ward movement of the piston, then an up-
ward movement of the piston to exhaust the
burned gases, then a downward movement of
the piston to draw in a fresh charge, and an
upward movement of the piston to compress
the fresh charge. This will alt occur during
the complete revelution of the crank shaft.

In the accompanying drawing wherein for
the purpose of illustration is shown a pre-
ferred embodiment of my invention, particu-
larly referring to Figures 8 and 4, it will be
noted that the numeral 5 designates the cus-
tomary cylinder within which a piston 6
moves. The crank shaft is designated at 7
and has the usual offset to which the yoke
8 of the crank is connected. The coustruction
thus far described isidentical with that found
in the ordinary engine.

The connecting rod extending between the
piston 6 and the crank 7 is constructed of a
plurality of sections, the lowermost section
being designated by the numeral 9 and has ex-
tending therefrom and slidable in slots 11,
rollers 12. These rollers are adapted to ro-
tate in cam slots 13 formed upon cam mem-
bers 14 secured to the sides of the crank 7.
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The rollers 12 are mounted upon a spindle 16
which is rotatably held on the bottom of a
rod 17. This rod is provided with a thread
18 which engages a thread formed upon the
lower section 9 of the connecting rod. In or-

der to prevent this rod 17 from turning, I em-.

ploy-a locking pin comprising-three sections
19,21 and 22.  The section 22 has a spring 23

mounted therein which engages a plug 24.

The operation of this locking pin will be later
seen. : '

Within the lower section 9 of the connect-:

ing rod is a sliding bushing 26 which is inte-
riorlythreadedsoastobe engaged by a thread-
‘ed head 27 of the rod 17.. 1t will be noted that
the threads on the members 27 and 18 arve
right and left, the result being that the bush-
ing 26 keyed as at 28 to the section 9 of the
connecting rod will cause the bushing 26 to

y move to or away from the crank 7 depending

upon the direction of rotation of the rod 17.

A fixed bushing 31 is carried in the upper
end of the rod 9 and has rotatably positioned
therein a threaded rod 32 having a head 33

5 which is also threaded but in an opposite di-

rection to the thread 32.  This head 33 en-
gages a thread 34 formed in the upper portion
36 of the connecting rod which upper portion
is keyed to the piston 6 and is slidably keyed
as at 37-to the lower section 9. The operation
of my device is as follows:— o

Assuming that the parts are in the position
shown in Figure 1, the rollers 12 will just be
entering the cam slots 13, at this time the
end of the section 19 of the locking pin will
engage a cam surface on the cam 14 (see Fig-
ure 5) and will force the end of the locking
pin inwardly thus pushing the sections 21 and
92 against the spring 23. This will result
in the unlocking of the rod 17 which will now
be free to rotate. - As the rollers 12 travel up-
wardly in their cam slot, that is, away from
the crank, rotation will be imparted to the
rod 17 through the thread 18 engaging its
thread in the lower section 9 aud as this rota-
tion takes place the bushing 26 will be forced
upwardly, which will cause rotation of the
threaded rod 32 and its head 33 which will in
turn cause the upper section 36 of the con-
necting rod to move away from the crank.
By the time the crank has reached the lower-
most position of Figure 2, the rollers 12 have
reached the upper movement in the cam slot
and at this time the piston has moved from a

5 point near its lowest position of travel, to its

uppermost position and will have exhausted
the burned gases. As the crank shaft rotates
the rollers 12 will now be forced downwardly
retracting the parts which the crank shaft
has had a chance to start upon its upward
movement. Consequently, this gas which is
sucked in on the downward movement of the
piston will be compressed ready for firing as
soon as the crank has reached its proper po-
sition upon the upward stroke.
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As soon as the rollers pass from - their
cam slots, the locking pin will again be actu-
ated 50 as to prevent any movement of the
parts until they are again in a position to be
actuated. i

It is to be understood that the form of my
invention herewith shown and: described is to
be taken as a preferred example of the same
and that various changes relative to the
shape, size, material and arrangement of
parts may be resorted to without departing

from the spirit of the invention, or the scope

of the subjoined claims. :

- Having thus described my invention; I
claim:—

~ 1. In a device of the character described
the combination of a piston, a crank shaft
having an offset formed therein, a connecting
rod -extending hetween said piston and said
crank shaft, said connecting rod comprising
sections, threads formed in said sections, and
means.carried within said sections and engag-
ing said threads whereby said" connecting
rod may be lengthened or shortened during
the rotation of said crank shaft, said means
including a rotating rod having threaded ex-
tremities, means for moving said rod length-
wise of said connecting rod, said means com-
prising a pair of rollers actuated by a cam in
the manner described.

2. Tn a device of the character described the
combination of a piston, a crank shaft having
an offset formed therein, a connecting rod ex-
tending between said piston and said crank
shaft, said connecting rod comprising sec-
tions, threads formed 1n said sections, means
carried within said sections. and engaging
said threads whereby said connecting rod
may be lengthened or shortened during the
rotation of said crank shaft, said means-in-
cluding a rotating rod having threaded ex-
tremities, means for moving said-rod length-
wise of said connecting rod, said means com-
prisinig 4 pair of rollers actuated by a cam,

and locking means for preventing rotation. ;

of said rod when said rollers are out.of en-
gagement with said cam. i
In testimony whereof T affix my signature.

ARTHUR D. MAcFARLANE.
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