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To all whom it may concern:
Be it known that I, LUCIAN M. FOSTER, of
Boston, county of{SuITolk and State of Mas-

sachusebts, have invented an Improvement,

in Explosion-Engines, of which thefollowing
deseription, in connection with the accom-
panying drawings, is a specification, like let-
ters on the drawings representing like parts.

The present invention relates to an explo-
sive-engine, and is embodied in a novel con-
struction and arrangement whereby a vari-
able -stroke of the reciprocating member or
piston is obtained for the purpose in a four-
cycle engine of clearing the cylinder atevery
other stroke by causing the piston to move

wholly to the end of the cylinder and at alter-

nate strokes to provide a space for the charge
by causing the piston to stop before it reaches
the end of the ¢cylinder.- Thisisaccomplished
in accordance with the present invention by
interposing between the piston and its con-

necting-rod or pitman a yielding connecting:

device of novel .construction and arrange-
ment, the normal position of said pitman and

piston being such that the piston during the

instroke will travel substantially to the end

.of the cylinder, this being the condition dur-

ing the exhaust- stroke of the engine., Dur-

ing the alternate strokes, however, when a’]
charge has been admitted to the cylmder l;he.

resistance of the charge under compression
acting upon the yielding connecting device
aforesaid will arrest the piston before it
reaches the inner end of the cylinder, thus
leaving a space or explosion-chamber which
is occupled by the compressed charge. By
this construction it is obvious that nhe com-
pression will depend upon the strength of
the yielding conneeting device, so that if the
chargeis reduced in quantity there will be less
resistance to the piston, and the compression
of the reduced charge which depends upon
the action of the yielding connection will be
substantially the same as the eompressio‘n of

_a larger charge, so that uniformity in the

5¢

quality of the charges will be secured under
different conditions of power and speed, as is
desired for governing purposes.

In accordance with the invention the pis=
ton is connected with the erank through the

(No model )

agency of a pitman, and the pitman is yield-
ingly connected with the piston through the
agency of a coupling member and yielding
connecting device, such as a spring, the coup-
ling member being jointed to the pltman and
having a bearing against a supporting-sar-

ling member having a yielding connection
wmh the piston, so that the actual position
of the piston may be varied with relation to
the pitman for the purpose above stated.

Figure 1 is a longitudinal vertical seection
of a c¢ylinder and piston constructed in aec-
cordance with the invention, the other oper-
ating parts of the machine, "with the excep-
tion of the ecrank and sha.ft being omitted,
the parts in this view being shown as at the
end of . the exhaust-stroke; Fig. 2, a similar
view showing the parts after the beginning
of the next stroke, during which period the
charge is being introduced into the cylmder'
"Fig.. 3, a similar view showing the piston in
an intermediate position, and Fig. 4 a simi-
iar view showing the piston at the end of the
compression-str oke.

The -piston or reciprocating member b is
‘econtained in the eylinder o in the usual way,
the said eylinder being provided with the
proper mechanism for the admission and ex-
haust.of the charge, the ignition of the same,
&e., these parts not being shown, since they
may be of any ordinary construetion.

In accordance with the invention the pis-
ton instead of being rigidly connected with
the crank A®? of the main or driving shaft A
isyieldingly connected therewith through the
agency of a springor equivalent yielding con-
necting device ¢, by means of which the pit-

the agency of a coupling member or rocker
d?, which is jointed at d® to the connecting-
rod or pitman d, the said rocker coacting with
a bearing-face b2 formed in the piston b, one
of the said cooperatmg bearing parts or faces
being curved, the rocker d* being herein
shown as having a curved surface. The
rocker is held in engagement with the bear-
ing-face b* by means of a coupling member
d*, which is connected with a plunger d°, be-
tween which and the rear of the bearin g-face
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- face connected with the piston, thesaid coup- .
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man d and the piston bare connected through
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? is interposed the spring c¢. It is obvious,

" therefore, thatthe piston as a whole can move

10

15

20

25

independently of the pitman d, for the rea-
son that the spring ¢ will yield, thus permit-
ting the point where the pitman d and the
rocker d? are jointed to move toward the
bearing-face b*, the movement in the oppo-
site direction taking place when the spring
expands.

In Fig. 1the parts are shown in normal po-
sition, the piston being substantially in con-
tact with the end of the cylinder, so that if
the exhaust-valve is open the cylinder will
be completely cleaned of the products of com-
bustion of the previous charge. In the oper-
ation of a four-cycle engine during the. next
outstroke the inlet-valve will be opened, and
as the piston travels outward the fresh charge
will be drawn in ready for compression dur-
ing the next iustroke, during which the inlet-
valve will be closed, the piston being shown
in Fig. 2 as having traveled part way out.
TWhen, therefore, the piston starts back with
the fresh charge confined in the cylinder, it
will tend to compress the said charge, and
the spring will yield to such extent as is nec-

. essary, the parts finally coming to approxi-
mately the position shown in Fig. 4, with the
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compressed charge inclosed in the space be-
hind the piston, the compression of the charge
depending upon the strength of the spring,
sinee the movement of the jointed end of the
pitman is constant. The charge being ig-

. nited will expand and act upon the piston in
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the usual way, and at the end of the ont-
stroke the exhaust will be open, so that dar-

- ing the next instroke the action of the spring
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will not be resisted, leaving the piston free to
travel completely to the end of the cylinder
to fully clear the same of the products of com-
bustion.

I claim— :

1. An explosive-engine comprising a recip-
roeating member, such as a piston, having a
bearing-face, a coupling member jointed to
the connecting-rod or part which receives mo-
tion from the piston and adapted to stand at
different angles with the connecting-rod, said
coupling member. having a complemental
bearing-face, and a yielding connection be-
tween the two members, whereby a yielding
eontact is maintained between the said bear-
ing-faces, one of said faces being curved.

2. An explosive-engine comprising a recip-
rocating member, such as a piston, having a
bearing-face, a coupling member jointed to

7,71

the connecting-rod or part which receives mo-
tion from the piston and adapted to stand at
different angles with the connecting-rod, said
coupling member. having a complemental 6o
bearing-face, a rod jointed to the outer por-
tion of said coupling member, and a spring -
interposed between a bearing on said rod and

a bearing on the piston, whereby a yielding
contact is maintained between the said bear- 65
ing-faces, one of sald faces being curved.

3. Anexplosive-engine comprising a piston
having a flat bearing-face, a coupling mem-
ber jointed to the connecting-rod which re-
ceives motion from the piston and having a 7o
curved bearing-face resting against the flat
bearing-face’of the piston, a rod jointed to the
outer portion of the coupling member, and a
spring interposed between a bearing on the
outer portion of the rod and a bearing on the 75
piston, whereby a yielding contact is main-
tained between the said bearing-faces.

4. An explosive-engine comprising a re-

-cessed piston, a fitting seated in the recess of

the piston and having a flat bearing-face, a 8o
coupling member jointed to the connecting-
rod which receives motion from the piston
and having a curved bearing -face resting
against thesaid flat bearing-face, arod jointed
to the outer portion of the coupling member 85
and extending through the said fitting into a
cavity between the fitting and the head of the
piston, a bearing-head jointed to the outer
portion of the rod, and a spring interposed
between the said bearing-head and the fitting. go
5. Anexplosive-engine comprising a piston

‘having a flat bearing-face, aconpling member

jointed to the connecting-rod which receives
motion from the piston and having a curved
bearing-face resting against 1he flat bearing- 95
face of the piston, a rod jointed: to the outer
portion of the coupling member, a spring in-
terposed between.a bearing on the outer por-
tion of the rod and a bearing on the piston,
whereby a yielding contaet is maintained be- 1o:
tween the said bearing-faces, and a coupling-
retainer on the piston having a segmental re-
faining-face engaging a portion of the coup-
ing.

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

‘ LUCIAN M. FOSTER.
Witnesses:

Naxncy P. FORD,

Jas. J. MALONEY.



