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To all whorre it may concern:

Be it known that I, JOSEPH ARTHUR NICK-
ELSON, a citizen of the United States, residing
in the borou oh of the Brongx, city, county, and
State of New York, have invented new and
useful Impr evements in Gasolene-Engines, of
which the following is a specification.

My inventiion m]ates to gasolene-engines,
and particularly to ﬂ'aselene engines of the
marine type. 1 will desm ibe a fraselene en-

cgine embodying my invention and then point |

out the novel features thereof in a claim.

In the accompanying dr awings, Figure 1 is
a side view, partly in elevation and parbly in
vertical section, of a marine gasolene-engine
embodying my invention. Fw 2 is a view
partly in elevation and partlv In transverse
vertical section, the section bemg taken on
the line 2 2 of I‘w* 1.
vational view of a portion of Fig.1. Fig.4is
a detail elevational view. Flg 5 1s a detml
sectional view illustrating the sparking mech-
anism. Fig. 6isa detail sectional view illus-
trating the exhaust mechanism. Figs. 3,4, 5,
and 6 are drawn to a larger scale than Fig. 2.

Similar letters of reference designate cor-
| | shaftd? is rocked by means of a lever E,which

responding parts in all of the ﬁﬂ'mes

30.
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A A’ designate the vertical cylmders of a
marine engine, which are closed at their up-
per ends by a Water-,]aekﬁsf B.

B’ designates a chamber or casing the lower
portion of which serves to contain cranks €
C? and the upper portion of which serves to
contain mechanism for operating a sparking
apparatus and an exhaust mechamsm ,.

C C' designate piston-rods which are con-

nected w1th the cranks C® C3, and C*a driv-

ing-shaft with which the cr anks C? C3are con-
nected
C? des1gnates a balance - wheel for the
shaft C-
It will be nnderstood Lha,t vasolene charcres
are introduced at the upper “ends of the ey1-
inders in the usual manner, and a sparking

Fig. 3 is a detail ele-

mechanism of any suitable construction is

employed to explode the gasolene charges.

D D’ designate the mds which operate the
sparking meehamsm and D?a shaft which is
rotated by gearingd’ d2 from the driving-shaft |
Ct. The shaft D?carries camsd3 d‘*fm recip-
rocating the rods D D'. Each cam d?® d* op-

emtes upon the outer end of a trip d°, the in-

1 ner end of which is cennected with'& link dt,

secured on a rock-shaft df;, which also has a
limited movement endwise. Theouterend df
of the trip d® is supported. b}f means of a rod
d?, having a horizontally-extending portion.

55

Refel ring now to Kig. 5,1t will be seen that

when the 1311 & is in the positton shown by

fall lines one of the cams d° or d* will engage
‘the trip

d? for a considerable length of tlme,
thereby causing the sparking mechamsm to
operate -after t,he piston has started on ifs
downstroke. When the trip d°is in the po-
sition indicated by dotted lines in the said
figure, the sparking mechanism will be actua-
Eed at an earlier time or approximately when
the piston has reached the end of its up-
stroke. .The purpose of changing the time
of “actuation of the sparkmﬁ' mechanism 18

to produce different speeds in the engine. It

will be readily seen that if the sparkmﬂ' oc-
cars after the piston has started on its down-
stroke the full force of the explosion will not

be obtained, whereas if the sparking occurs
'apprommately when the piston reaehe% the
end of its upstroke or just before the full

force of the expansion-will be obtained.. "The

 is'pivoted on the end of the shaft d” outside

of the chamber or casing B'.- The pivotal
connection between the lever E and shaft df
is stuch that the lever may be employed to
either turn the shaft about its axis or to move

it lengthwise, and pr eferably the leveris pro-.

vided “with an opening ¢, into which the end
of the shaft d" extends, ‘and a pin ¢ passes

through the lever and Shaft ‘as indicated in
The lower end of thea lever ettends_
into a socket &% on the frame of the engine,
| and such socket will preferably be of such
length that its end walls will serve as stops

Figo, 4

for the lever to limit the extent to which the
shaft may be turned. The socket also serves
as a fulerum for the lever I& when the latter

is employed to move the shaft d* lonn*ltudl-
‘nally. - |
- Referring now to Fig. 4, the pOSltIGH of the
lever L mdmated in full lines will cause the
sparking mechanism to operate after the pis-

ton has stﬂ,rtea on its downstroke, while the

{ position indicated by dotted lines wﬂl cause
| the sparking mechanism %o operate at or be-
,fore the piston reaches the end of its up-
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stroke. f f' designate two pairs of cams ] nected to said shaft and épe‘rative' to turn

mounted upon the shaft D? The ecam f of
each pair has a larger actuating-surface than
the cam f' of the same pair. The cam f.of
5 each pair is also slightlylonger than the cam
/' of the same pair. Each pair of cams 7’ is
adapted to actuateabell-cranklever f? which
18 fulerumed on the shaft d’. Onearm of the
bell-crank lever, f?, is provided with a roller
10 f°, with which the cams f /' engage, and the
other arm, /% is adapted to engage with a rod
/%, connected with the valve controlling the
exhaust mechanism for the exploded gaso-
lene charge. The purpose of having the cams
15 ff' of different dimensions is to relieve part
of the compression. The cam 7’ is used when
the engine is first started:; but after the en-
gine has started the cam f is brought into
play, and this cam is used at all times when
20 the engine is operating. The cams ff’ are
brought into and out of play by moving the
shaft d* longitudinally, and this movementis
produced by means of the lever E, as before
described. In starting the engine the.small
25 cam is employed. As the piston begins to
rise in the cylinder to compress the charge
~and when it is about half-way up in the cyl-
inder the small cam F' is in operation tohold
the exhaust mechanism in such position that
30 the piston will only compress for half of its
stroke. 'This permits of the engine turning
over easily. Afterthe engine gains headway
the bell-crank lever is then moved so that it
~ will be operated upon by the large cam 7.
35 The engine-here shown is of the four-cyele
- type. Atevery otherrevolution the exhaust-
valve 1s lifted for the full stroke, and when
the rod is pulled out the exhaust-valve is
lifted for half of the compression-stroke.
40 What I ¢laim as my invention is—
1. In a gasolene-engine, the combination of
a sparking mechanism, an exhaust-valve
mechanism, a rotary shaft provided with
cams, a shaft supported to turn in its bear-
45 ings and also to move longitudinally therein,

devices on said shaft for actuating the spark-

1ng mechanism and for actnating the exhaust-

- valve mechanism and in position to be en-

gaged by said cams, and a single lever con-

50 nected to said shaft and operative to turn

the shaft to change the position of one set of

mechanism, and to move said shaft longitudi-

nally to change the position of the other set

of mechanism connected with said shaft,

55 whereby their relative times of actuation are
varled. _ |

2. In a gasolene-engine, the combination of

a sparking mechanism, an exhaust-valve

mechanism, a rotary shaft provided with

bo cams, a shaft supported to turn in its bear-

ings and also to move longitudinally therein,

devices on said shaft for actuating the spark-
ing mechanism and foractuating the exhaust-
valve mechanism and in position to be en-

the shaft to change the position of one set of
mechanism, and to move said shaft longitudi-
nally to change the position of the other set
of mechanism connected with said shaft,
whereby their relative times of actuation are

| varied, a pivotal support for said lever upon

the extremity of the said shaft, and a fixed
arc-shaped socket adapted to sustain the ex-
tremity of the lever and to admit of its oseil-
lation upon the said shaft as a bearing, and
of radial movement from said socket with re-
spect to the said shaft to move the same lon-
gitudinally.

3. In a gasolene-engine, the combination
with a sparking mechanism and an exhaust-
valve mechanism, of a rotary shaft provided
with cams, a shaft d” supported to turn in its
bearings and also to move longitudinally
therein, devices connected to the latter shaft
in position to be engaged by said cams and
movable to actuatethe sparking and exhaust-
valve mechanisms,and a single lever for turn-
ing the shaft d* and moving it longitudinally
to change the position of said devices rela-
tive to said cams, whereby the time of ac-
tuation of the sparking and exhaust-valve
mechanism is varied, substantially as and for
the purpose set forth.

4. In a gasolene-engine, the combination
with a sparking mechanism and an exhaust-
valve mechanism, of a rotary shaft provided
with eams, a shaft d* supported to turn in its
bearings and also to move longitudinally
therein, devices connected to the latter shaft
1n position to be engaged by said cams and
movabletoactuate the sparking and exhaust-
valve mechanisms,a single lever connected to
the shaft d"and operative to turn it and move
1t longitudinally to change the position of
saild devicesrelativetosaid cams,and a socket
on a fixed support into which one end of the
lever projects, substantially as and for the
purpose specified. | |

"d. Inagasolene-engine the combination of
an exhaust-valve,a movable rod for operating
sald valve, a rotary shaft, two separated cains
of different dimensions on said shaft, a shaft
supporfed to move endwise, a bell-crank
lever pivoted on said last-named shaft and
movable with 1t, and means for moving the
shaft endwise to bring the bell-crank lever

cams, comprising a lever connected between
its ends to the endwise-moving shaft, and: a
socketonafixed support into which one end of
the lever projects, substantially as set forth.

In testimony whereof I have signed my
' name to this specification in the presence of
two subscribing witnesses.

~ JOSEPH ARTHUR NICKELSON.
Witnesses: S

GEO. K. CRUSE, .
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