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To all whom it may concern:

Be it known that I, Epmoxp J. Imwin,.

citizen of the United States, residing at
Willow Creek, in the county of allatin
and State of Montana, have invented cer-
tain new and useful Improvements in Means
for Overcoming Dead-Centers, of which the
following is a specification.

This invention has for its object the pro-
vision of means whereby cranks of a driv-
ing shaft will be effectually caused to over-
come dead centers, and easy, smooth run-
ning qualities thereby imparted to an en-
eine or other motor.

The invention secks to provide means for
overcoming dead centers, which will be sim-

_ple in the construction and arrangement of

its parts and positive in ity operation, and
which will be capable of adjustment to
permit an engine to run forward or be re-
versed, as may be necessary under varying
conditions. . ,
These stated objects, and such other ob-
jects as-will incidentally appear as the in-
vention is better understood, are attained
in- the use of mechanism of the type illus-
trated in the accompanying drawings and

- hereinafter described,and the invention con-
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sists in certain novel features which will be
particularly pointed out in the claims fol-
lowing the description.

In the drawings:—JFigure 1 is a plan

view of an engine embodying my present

invention; Fig. 2 is a side elevation of the
same: Fig. 3 is a transvérse section taken
on the line 3—3 of Fig. 1; Fig. 4 is a detail
perspective view of one of the latches; Fig.
5 is a side elevation, diagrammatic in its
nature, of the operating parts of the device;
Fig. 6 is a view similar to Fig. 5, but look-
ing at the opposite side of the apparatus;
Iigs. 7 and & are side elcvations showing
the parts as they appear at successive stages
of the operation. .

The engine cylinder, 1, is of the usual
construction and is equipped with a valve
chest 2 of any preferred design, the cylinder
and the valve chest being mounted npon a
bed plate 3, upon which is also mounted
one or more bearings 4 in which the driv-

ing shaft 5 is journaled, said shaft being
equipped with "a fly wheel 6, as will be
readily understood.

7 designates the ordinary eccentric on. the
driving shaft, which attuates the slide valve

“through an eccentric rod 8 in the usual man-

ner..

The driving shaft in my present invention
is equipped with a pair of erank disks 9
and 10, which are spaced apart, one of the
wrist-pins, 11, serving as a conneetion be-
tween the disks, and the other wrist-pin, 12,
projecting laterally from the disk 10, as
shown. The piston rod -13, extending

through the cylinder in the usual manner,.

is equipped at its free end with an exten-
sion plate 14 which extends toward the driv-
ing shaft and carries a bolt 15 at its outer
end. Latches 16 are pivoted at their front
ends upen the said bolt 15 and are disposed
at the opposite sides of the extension plate
14, while laterally beyond the said latches
ave the connecting plates 17, the outer ends
of which are pivotally connected to the in-
ner ends of pitmen 18, which have their
outer ends in turn pivoted upon-the wrist-
pins 11 and 12, as clearly shown in Fig. 1.
The connecting plates 17 are longitudinally
slotted, as shown at 19, to extend over and
past the bolt 15, and a connecting. bolt 20
which is inserted through the extension plate
14 adjacent but beyond. the rear ends of the
latches. The. bolts 15 and 20 -also pass
through and are secured to slides 21 which:
are mounted upon guides 22 which are sup-
ported upoen the bed 3 by pedestals 23, or
1n any other convenient manner, the guides
being disposed at opposite sides of the pis-
ton and extension plate and parallel there-

with, and the slides having their ends

turned laterally outward, as indicated at 24,
to engage the guides. The slides and the
latches, with the connecting bolts: 15. and 20,
form a substitute for the ordinary cross-
head usually employed in reciprocating en-
gines. . - ‘
The slides 21 are provided with notches
95 in their upper edges, which are adapted
to be engaged by the upper out-turned lip
96. formed on the latch 16, the free end of
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the said latch being forked, as shown clearly
in Fig. 4,-and the ends of the fork being
bent laterady to provide the said lip-26 and
a similar lower lip 27 which extend respec-
tively across the upper and lower edge of
the slide and the adjacent connecting plate.
The said lips 26 and 27 are provided with
perforated ears 28 which may be eagaged
by a spring 29 carried by the adjacent end
of the bolt 20, so that the latch will be held
down in engdgement with the notch 25 in
the slide, or upwardly out of engagement
with said notch, accordingly as the spring
is connected with the upper or lower lip.
The forked end of the latch 16 is®of such
dimensions that the lips 26 and 27 will as
stated extend across the edges of the con-
necting plates 17, and these connecting

" plates are prOVIded in their upper edges
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with spaced notches 30, and in their lower
edges with a single notch or recess 31 located
between the vertical planes of the notches 30
and of considerably greater extent.

Upon the bed of the engine, about midway
between the cylinder and thé driving shaft,
I provide a trip or cam 32, upon which the
lower lip of the latch is adapted to ride, the
latch being thereby lifted out of engagement
with the notches in the upper edges of the
connecting plate and the slide, as the several
parts reciprocate, it being understood that
this cam or trip may be wide enough to
extend under both latches, or a éam or trip
may be provided in the path of each latch,
the latter arrangement being preferred and
being illustrated.

It is thought the operation of the appa-
ratus will be readily understood.- In the
arrangement illustrated, the spring 29, act-
ing upon the near latch-or the one at the
same side as the crank disk 10, tends to hold
the said latch-down; while the spring acting
upon the far latch, at the opposite “side of
the apparatus, tends to hold the same.up,
the latter latch consequently being con-
stantly in engagement with the notch or re-
cess 31 in the adjacent connecting plate.
This arrangement is employed when the en-
gine is to drive forward, and when the en-
gine is to be reversed, the near latch should
be held upward by its spring and the far
latch held down. Presuming the piston to
be at the inner limit of its stroke, as illus-
trated in Figs. 1, 2, 5, and 6, as the piston
moves outward, the extension plate 14 will
carry the bolts 15 and 20 forward, thereby
actuating the slides 21 so that they move
forward upon the guides 22, the latches 16
being carried in the same direction by rea-
son of their connection to the bolt 15.
raised latch will always be in engagement
with the recess 31 in the adjacent connecting
plate 17, while the lowered latch will, at the
start of the stroke, engage the rearmost
notch 30 in the connecting plate adjacent
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thereto so that said plate will be moved for-
ward. The said connecting plate will trans-
mit motion to the wrist-pin 12 through the
connecting pitman 18. As the wrist-pin 12
approaches the dead center, the wrist-pin 11,
which is arranged at an angle of 90° from
the first-mentioned wrist-pin, will approach
a point midway between the dead centers,
as shown in Fig. 7. As the wrist-pin 12 ap-
proaches the dead center, the latch 16 at that
side of the apparatus will be brought into

engagement with the trip or cam 32 so as to

ride over the same and be thereby lifted out
of engagement with the rear notch 30 of the
adjacent connecting plate 17. The piston,
however, continues to move forward, so that
the slids and the latch will follow the move-
ment of the piston, and the latch will be
brought into position to engage the forward
notch 30 in the connecting plate, the con-
necting plate remaining practically sta-
tlonary while the wrist-pin is upon the dead
center and immediately before it reaches
and immediately after it leaves said posi-
tion. The far latch will, of course, move
forward with the pisten and the extension
plate, so-that as the near latch is disen-
gaged from the adjacent. connecting plate,
the far latch will engage the forward end
of the recess 31 in the connecting plate ad-
jacent thereto and will thereby cause said
plate to move forwardly and transmit the’
power of the piston through the pitman piv-
oted thereto to the wrist-pin 11, until the
parts reach the position shown in Fig. 8, so
that the driving shaft will be contlnuouslv
rotated, and may be easily started from any -
pos1t10n which may be assumed when the en-
gine is stopped. As the wrist-pin 12 passes
to the position shown in Fig. 8, the pitman
18 pivoted thereto imgparts a rearward move-
ment _to the adjacent connecting plate, so
that the forward notch 30 in the upper edge
of said plate will be engaged by the adjacent
latch, and consequently the said connecting
plate will be lacked to the slide and the ex-
fension plate of the pitman. so that the rear-
ward movement of the piston will then be
transmitted to the driving shaft through
the wrist-pin 12. On this 1o(uw‘1rd move-
ment, as the wrist-pin 12 moves into the po-
sition occupied by the wrist-pin 11 in TFig.
5, the near latch will again ride over the trip

.or cam so as to be released from the connect-

ing plate and ride into engagement with the
rear notch 80 therein, the far latch, which
is held in its upper position, 's’mfhnfr from
one end to the other end of the vecess 31 in
the cennecting plate adjacent thereto, dur-
ing the intervals when the lowered latth is
in engagement with either notel 30 Tt will
thus be seen that therve is a connection he-
tween the piston and a wrist-pin which is
not on dead center, during everv portion of
the movement of the piston and the rotation
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of the driving shaft and the power is ap-
plied through the two wrist-pins alternately.

It will be readily seen that T have pro-
vided a very efficient niechanism by which
thie crank shaft will be positively carried
over dead centers without placing any ad-
ditional strain upon the engine, so that
nearly all the power generated may be uti-
lized for the performance of the work in-
tended to be accomplizhed by the engine.

The several parts o the apparatus are ex-
cnedingly simple in their construction and
«- v compactly arranged, so that the space
ceenpled by my improved device will not
by very much greater than that occupied by
the ovdinary (vpe of reciprocating engine
now in common use.

The connecting plates disposed at the op-
posite sides of the piston are longtiudinally
sletted to permit their relative movement,
while the bolts. by which the slides are con-
nected with the piston, furnish supports and
guides for the said connecting plates.

Should any part be broken, or get vut of
ordder, a new part may be easily substituted
therefor, as all the parts are accessible, so
that cleaning and repairing may he vapidly
and thoroughly accomplished.

What T claim ic:—

1. The combination of a reciprocating
member, a crank shaft, a pair of wrist-pins
on different radit of said shaft, slides actu-
ated by the reciprocating member. connect-
ing plates disposed between the reciprocat-
ing niember and the slides, pitmen connect-
ing the said plates with the wrist-pins, and
atches earried by the reciprocating member
and adapted to engage the connecting plates
respectively adjacent thereto.

9. The combination of a reciprocating
member, a crank shaft, a paiv of wrist-pins
on different radii of said shaft, shdes con-
nected with the reciprocating member, con-
necting plates disposed between the slides
and the said member, pitmen connecting
sald plates with the respective wrist-pins,
and latches carried by the reciprocating
member and adapted to engage the respee-
tively adjacent conndeting  plates,  said
latches being adjustable to permit veversal
of the engine.

3. The combination of a reciprocating
member, a crank shaft, a pair of wrist-pins
on different radii of said shaft. connecting
plates disposed adjacent the reciprocating
member, pitmen connecting said plateg with
the respective wrist-pins, latches sarvied by
the reciprocating member and adapted to ve-
spectively engage the said connecting plates,
in the paihs of the
Tatches, :

4. The combination of a reciprocating
member, a crank shafto a pair of weist-pins
on different radii of snid shaft, Jatches ear-
ried by the reciprocating member and dis-

posed at opposite sides thereof, connecting

plates disposed adjacent the said latches,.

pitmen connecting said plates with the ve-
spective wrist pins and means for yieldably
holding the latches jn engagenient with the
upper or lower edges of the connecting
plates. ,

5. The combination of a reciprocating
member, a crank shaft, a pair of wrist-pins
on different radii of said shaft, latches car-
ried by the reciprocating member and dis-
posed at epposite sides thereof, connecting
plates dispo=ed adjacent the latches, pitmen
connecting said plates with the respective
wrist pins, means for vieldably holding one
of said latches in engagement with the lower
edge of the adjacent connecting plate and
the other of said latches in engagement with
the upper edge of Its adjacent connecting
plate, and trips disposed in the path of the
tatches.

6. The combination of a rveciprocating
member, a erank shaft, a plurality of wrist-
pins on ditferent vadii of said shaft. latches
carvied by the reciprocating member and
dispesed at opposite sides thercof, connect-
ing plates disposed adjacent the latches, pit-
men conneeting «aid plates with the respec-
tive wrist-pins, said connecting plates being
provided in their upper edges with spaced
notehes and in their lower edges with re-
cesses, means for holding one of the latches
in position to engage the notches in the up-
per cdge of the adjacent connecting plate
and the other Tateh in engagenient with the
recess in the Tower edge of the adjacent con-
necting plate, and a trip in the path of the
latch engaging said notches.

7. The combination of a reciprocating
member, o crank shaft, a paiv of wrist-pins
on different vadii of said shaft, a pair of
latehes earried by the reciprocating member
and digposed at opposite sides thereof, the
said Iatehes being pivoted to the said recip-
rocating wewber and having their free ends
forked. conmecting plates disposed adjacent
said latehes and passing through the forks
of the same, conneetions between said plates
and the vespeetive wrist-pins, and means for
vieldably halding one of the latches in en-
oagement with the upper vdge of the adja-
cent connecting plate and the other latch in
engngement with the lower edge of the adja-
cont connecting plate, ’

8, The combination of a reciprocating
member, a crank shaft, a paiv of wrist-pins
en different radit of said shaft. a pair of
latehes pivoted to the reeiproeating member
and having upper and lower lateral lips at
their free ends, connecting plates disposed

Padjuceent the latches, connections between

snid plates and the respective wrist-pins,
<id connecting plates having spaced notches
i their upper edges and recesses in their
lower edges, slides disposed at opposite sides
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of the reciprocating member and carrying | which is in engagement with a notch in the 10
supports for the latches and the connecting upper edge of the adjacent connecting plate.
plates, means for holding one of the latches In testimony whereof T affix my signature
yieldably in position to engage a notch in ! in Presence of two witnesses. :

5 the upper edge of the adjacent connecting bre T T
plate, means for holding the other latch in EDMOND J. IRWIN. [r.s]
engagement with the recess in the lower Witnesses:
edge of the connecting plate adjacent the Marmix Vervesox,

same, and a trip in the path of the latch B. E. Green,



