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To all whonmv it may CONnCern: - -
BeitknownthatIl, ALBERTF. PARKS a,clm-

- zen of the United States and. a remdenb of
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embodying my present invention.
an enlarged detail illustrating the mode of |
| positive cycle of mechanical movements in-

Brooklyn,in the county of Kings and-State of

New Ymk haveinvented cer tam new and use-
ful- Impwvements in Stroke-Varying Mech- |

anism for Hxplosive-Engines, of which the
following is a speciﬁeation. |

In the' drawings accompanying this speci-

fication and forming part of this application,
Figure 1 is a central vertical -section of a
duplex explosive-engine of the vertical type
Kig. 2 is

mounting the eccentriecs on the crank-shaft.

Fig. 31is an ideal indicator-diagram, illustrat- |

ing the cycle of such explosive-engine. Fig. 4
isadiagrammatic viewshowing the four prin-
cipal positions of the pistons and the mechan-
ism controlling the movements thereof.

Similar cha,ra,cters designate like parts in
all the figures of the drawings.

My 1nven1310n is illustrated in the dr awmg%
as embodied in a duplex explogsive-engine of
the vertical type, the main casting of which
is designated by 2 and has the usual bearings

3, suitably bushed, as shown at 4, for the re-
. ception of an engine-shaft or crank-shaft 5,

30

35

40

45

line 7'.

which in this case has a double erank, some-
what wide and made up in the usual way of
a pair of crank-arms 6 and 6', connected by
a long crank-pin 7. "This cmnk-pln consti-
tuﬁes an orbita,lly-movable carrier, the orbital
axis of which is shown in Kig. 4 by the line
5', and the center of eqnnecmon of the same
For the purpose of ren‘ulatmg the
movements of the piston or other member I
make use of a member having a working sur- |
face surrounding
distances from such center of connection 7'
and shift the position of said working surface
relatively to the orbital axis
ment coacting with this Workmg surface be-
ing intelpbsed between the same and such
piston. This member will usually be so
mounted as to turn about a rotary axis (in-

~ dicated here by the line 7') and in this case

30

has a circular working surface eccentric to

such rotary axis.

- fore, that this member or eccentric will be or-
bitally movable with the crank-pin and will

It w111 be evident, there-

g

!

, & suitable ele- |

| ':Of the pistons and also for effectmﬂ* the shift-

also be cd,,pa,ble of turning about the axis of
such'erank-pin for the purpose of varying the
position of the periphery of the eccentric rela-
tive to-its axis of rotation, and thus length-
ening or shortening the Stloke of the plston
or- othel member wovmned by it.
piston, such as 10, is meohdmcally connected
with such an eccentrlc as 12, 1n the ordinary
manner—thatis, by means of a strap-rod 13—
1t will be evident that the connections to the
piston from the crank-shaft will cause the
piston to travel in amannerdetermined solely
by the movements of the mechanically-con-
nected parts and that the piston will have a

variable by any forces other than those due
to the movements of elements coaetmﬂ* in a
purely mechanical manner.

The devices just described are sufficient for
the purpose of varying the stroke of a single
piston of an explosive- -engine, but for the pur-
pose of operating plstons of a duplex engine

differentially; but insimilar cycles provision

must be made for balancing the movements

ing of the working surface of each orbitally-
movable controller or eccentric in a simple
and effective manner and so that the parts
will coperate toform an easy-running engine.
In order to enable the pistons or other mem-

bers to operate differentially, so that, for in-

stance, one will have its eompreqswn-stmke
while the other is. expellmrr burned gases or

i sothatone willhaveitsinduction- stroke while
theotherisexpandingacharge, a pair of orbit-
| ally-movable members or eccentries having

differential working surfaces each smwund-
ing and disposed Ay different distances from
& centel of connection or rotary axis located

and dlsposed at dﬁerent | at one side of the orbital axis should be em-

ployed, and in this construction the differen-
tial working surfaces have a fixed relation to
each other two eccentrics being shown in

the drawmﬂ's located in different angular po-
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sitions and so.connected as to movein unison:*

These two eccentrics are designated herein

by 12 and 12/, resPeetwely, and are either

fixed on or formed integral.with. a sleeve 15,
which may be of sufﬁment length to fill the
space between the crank-arms 6 and 6, this

100

sleeve being properly journaled on the cran]«:-— :

pin.

In this case said eccentrics are disposed .
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oppositely with respect to the axis of the |

crank-pin—that is to say, they are one hun-
dred and eighty degrees apart—and hence the

movementsin the cycle of one piston will have |

a lead of one hundred and eighty degrees over
the corresponding movements in the eycle of
th'e other piston. The sleeve and the eccen-
tricsthereon may beformed in two main parts,
as indicated in Fig. 2, they being divided 1n
this case in a plane intersecting the axis of
the crank-pin and perpendicular to the line
of throw of the crank, as shown at 18. One
of the elements or strap-rods connecting an
eccentric with a piston has been hereinbefore
referred to.  The other is similar thereto and
connects the eccentric 12’ with the piston 10’
and is designated by 13'. | |

All of the parts hereinbefore deseribed may

be embodied in an explosive-engine of any

suitable type, that shown herein being of the

duplex type, having at the upper end there-.

of parallel twin eylinders 20 and 20, prefer-
ably of the same size and located in like po-
sitions. Fuel charges may be supplied to the
compression - spaces behind the pistons in
these eylinders in any suitable manner—as,

for example, through inlet-ports controlled
by admission - valves 21 and 21'—and the

burned products of combustion may be swept

out through exhaust-openings controlled by )

exhaust-valves, such as 22 and 22'. These

valves may be operated by means of any well-

known valve-gear, (not shown,) it being ap-
parent that each exhaust-valve may remain

open until the piston corresponding thereto
is almost in contact with the face of such:

valve. Igniting devices, such as 25, of any:
suitable construction may be employed, and

these may be operatedinany well-known man-
ner to ignite and explode each charge.

ing parts assume at four principal points in
a complete cycle of operations, the heavy
lines indicating the positions of the parts
when the piston 10 has reached the end of 1ts
compression -stroke and the piston 10' the
end of its expulsion-stroke. The light full
lines indicate the corresponding positions
when the piston 10" reaches the end of its
compression-stroke and the piston 10 the end
of its expulsion-stroke, the difference in the
lengths of the compression and expulsion
strokes being clearly indicated: by the posi-
tions of these parts. ‘The heavy dotted lines

indicate the positions of the parts at the end

of the instroke corresponding to the heavy

lines in this view, while the light dotted lines

show the positions at the end of the instroke
which correspond to the positions shown by
light full lines. From this view it will be ap-
parent that each piston in turn accomplishes
a eycle of operations consisting of four strokes
of unequnal lengths, two of these strokes being
of the same length, but occupying different
portions of the cycle, while the other two are

!

| substantially

719,855

two moverents. The two strokes of substan-
tially equal lengths are the induction and
expansion strokes, while the compression-
stroke is somewhat shorter and the expulsion-

stroke considerably longer than either the
induction or the compression stroke.
The eycle of the engineisshown graphiecally
in Fig. 3, from which diagram it will be seen
that the piston draws in its charge at or
slightly below atmospheric pressure and on
the outstroke movesin compressing the charge

to a point considerably in the rear of the ex-

treme limit of its outstroke, whereupon the
charge is ignited and exploded, and during
the returning instroke the gases are expanded
in the usual manner, except
that the extreme limit of the expansion-stroke

i3 considerably beyond the corresponding

point of the induction-stroke. After expan-

‘sion is complete the burned produects of com-

bustion are expelled substantially at atmos-
pheric pressure by a piston-stroke e a equal
to either the induction-stroke o b or the ex-

‘pansion-stroked ¢ plus the distance b ¢, which
| represents the amount of displacement of the

extreme points of the expansion-stroke as

compared with those of the induction-stroke.
What I claim 18—

1. The combination with a pair of con-
nected cranks, of a pair of connected differ-
ential eccentrics loosely mounted on said
cranks, and a pair of elements coacting re-

spectively with said eccentries and controlled
thereby. |

9. The combination with a pair of con-

nected cranks, of a pair of connected eccen-
tries loosely mounted on said eranks in differ-
ent angular positions, and a pair of elements

| coacting respectively with said eccentrics and
| controlled thereby. .

In Fig. 4 I have illustrated diagrammatie- |
ally the positions which the various operat-

3. Thecombination with a erank-shaft hav
ing a double crank, of a sleeve mounted to
turn on said erank and having a pair of eccen-
trics fixed thereto in different angular posi-
tions, and a pair of elements coacting re-
spectively with said eccentrics and controlled
thereby. |

4. In an explosive-engine, the combination
with a pair of cylinders, and with a pair of
variable-stroke pistons movable therein, of a
pair of connected cranks, a pair of differen-
tial connected eccentrics shiftable on said
ecranks, and connections between said eccen-
trics and sald pistons. |

5. In an explosive-engine, the combination
with a pair of cylinders, and with a pair of
variable-stroke pistons movable therein, of a

crank-shaft having a double crank, a pair of
connected differential eccentries shiftable on
said erank, and a pair of strap-rods connect-

ing said respective eccentrics with said pis-

tons. o -
6. In an explosive-engine, the combinatio

with a pair of cylinders, and with a pair of

| variable-stroke pistons movable therein, of a

crank-shaft having a double crank, a sleeve

respectively shorter and longer than said first | mounted to turn on said crank and having a
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pair of eccenbmcs fixed thereto in dlﬁerent
angular positions, and a pair of stra,p-rods

- connecting said lespectwe eccentries with

said plstons |

g 7. In anexplosive-engine, the combination
with a pair of cylinders, and with a pair of
variable-stroke pistons movable therein, of
an orbitally-movable shaft, and a pairof con-
nected differential crank-motions located at

10 dlffel ent points in the length of said shaft and

(9

connected thereto and also connected with

said pistons.

Signed at New York, in the eounty of New |

“York and State of New York, this 22d day of
January, A. D. 1902.

ALBERT E. PARKS

Wltnesses
C. S. CHAMPIOL
R. CHAMPION.
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