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To all whom it may concern:

Be it known that I, WILLIAM LIVINGSTONE,
a citizen of the United States, residing at
Flushing, in the county of Queens and Smte
of New York, have invented certain new and
useful Improvements in Mechanical Move-
ments; and I do hereby declare the following
to be a full, clear, and exact description of the
Invention, suoh as will enable others skilled
in the art to which it appertains to make and
use the same.

This invention relates to means of over-
coming the dead point or center in machinery
whele a reciprocating motion or an oscillat-
ing motion is to be converted into 1otary
motmn and the object of my invention is to
aecomphsh this result by positive and direct
application of force to the contrivance by
which the conversion from one motion to the

other is effected.

To this end the invention consists in the
application of adifferential orauxiliary crank
to the main crank of the machine and in the
adaptation of the erank-rod to act upon this
differential crank as it approaches the dead-
points and thereby drive the main crank past
these dead-points.

In the accompanying drawings, Figure 1
represents a side view of a cr ank and & recip-
rocating crank-rod, with the erank approach-
ing the_ dead-point .;md the device for throw-
inﬂ it past that point about to come into ac-
tlon Iig. 2, the same, and illustrating the
result of the action of the device, the cmnk
havingbeen driven past the dead-—pomt Fig.
3 1eplesents the position of the crank 311813
before reaching the opposite dead-point, and
Fig. 4 its posibion after passing the same.
I'igs. 6 to S represent the invention and the
action of passing the dead-point where the
crank 1s actuated by an oscillating bar or
lever.

Referring to the drawings, A designates a
1ee1proeat1n0 crank-rod Wthh may be cou-
pled directly to a steam piston-rod or any
other motor or driving mechanism by which

- a 1eelploca,t1nn motlon can be given to it.

5O

This rod carries a head B, in Whleh is a slot
S in a position at or abo: at at right angles to
the crank-rod.

The slot is peculiarly shaped and consists

of an open central part with curved sides and

- straight-sided extremities.

The crank-pin
W’OI‘]{S In this slot, passing through the open
part when the crank is passing the dead-pmnts
and traversing the straight extremities twice
(up and down) when the cr ank passes the
dead-points. The sides ¢ o' of the open part
of the slot are oppositely curved; but they
are not contelmmous, as these mdes are So

‘situated as to permit the crank-pin to be

driven past the dead-points positively; and
to this end their position corresponds to those
points of the rotation of the crank where the
force the connecting-rod exerts on the crank-
pin begins to lessen, say at points where the
crank is about at an angle of forty-f
grees to a horizontal hne drawn through its

‘axig or to the line of motion of the rod as

shown in Figs. 1 and 3. These pomts bemo

opposite one another the curves begin at dif-

ferent distances from the axis of the crank,
as shown. |
The extremities O 0’ of the slot are straight
or parallel sided except that 0pposite to the
beginning of the curved sides a a/, respec-

‘tively, the sides of the extremitiesd b ab 1w W',

respectively, are curved shﬂhtly toward the
opposite curved sides a a’ for the purpose of

“easing the movement of the crank-pin from

those extremities to the curved sides. The
slotted head B is also provided with tappets
e ¢ on opposite sides of the head, the former
being at a point below the axis of the crank
and the latter above the same, their positions
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being governed by the point where they are

to come 1nto action when the crank reaches:

the position where it is to be moved past the

dead-points.
The crank C is constructed in the usual

manner, having a wrist-pin 7, that moves in

Q0

the slot 'S and is acted upon by the sides of

the slot and rotated thereby as the rod recip-
rocates. Fisadifferential orauxiliary crank
formed on the arm of the main crank or con-
nected therewith in a suitable rigid manner.
The wrist-pin ¢ of this differential crank is
so placed that when the main crank arrives
at its forty-five-degree points it is in position
to be struck and aetuated by one or the other
of the tappets e ¢, as shown in Ifigs. 1 and 3.
The circle of rotation of the cmnk 1s indi-
cated by broken lines, the arrow-heads indi-
cating the direction of its motion, and the
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~relative to the length of the lever.
consists of a middle wide part connecting
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dead-points by the dots designated x Z. The
crank-rod in Figs. 1 and 4 is supposed to be
moving to the right, and in Figs. 2 and 3 to

-the left, as indicated by the arrows.

Taking Fig. 1 as representing the position
of the erank at the beginning of its move-
ment to pass the dead-point «, it will be ob-
served that the crank is at the forty-five-de-

aree point, or thereabout, and the crank-pin |

is between the curved side w and the oppo-
gite end of the curved side a, so that 1ts posi-

tion is such that any further movement will

cause its pin to pass out of the straight part
b and the curved side o will permit 1t to pass
without obstruection the dead-point «. At
this point the tappet ¢’ strikes the differen-
tial erank-pin, and the crank-rod in moving
to the end of its stroke causes the tappet to

act on the differential crank-pin and thereby

drive the main crank from its position in Fig.
1 to the position it occupies in Kig. 2, that is
entirely past the dead-point ;. 'The crank-

rod having now completed its movement to |
the right begins to return, whereupon the

crank-pin enters the lowerextremity 0’ of the
slot and the side i thereof bears directly

against it and moves the crank to the posi- |
tion it occupies in Fig. 3, (the pin passing to

the lower end of 0’ and then returning again,)
where the tappet. comes in contact with the

differential crank-pin ¢, and the curved side
¢ being now in the line of motion of the |
“of the slot S is so situated with respect to the
“dead-points of the crank that when the crank-
pin arrives at the point where the crank rod
orlever ceases to exert its full force on the
crank the-crank-pin can move independently
of the motion of the crank-rod—that is, the
curved sides of the slot permit the crank-pin
to move past the dead-centerwhile the slotted
‘head is moving through a space egual to the
length of the line connecting the center of the
crank-pin from the position the pin occupies
in Fig. 1 to that 1t

crank-pin the crank is thrown upward by the

tappet to its position in Fig. 4, thereby being
At thispoint

carried past the dead-point z.
the rod again arrives at the end of 1ts move-
ment and commencestoreturn.. The crank-

pin moves up into and. back again in the slot

b and is moved directly by the side /v’ to the
position it occupies in FFig. 1, whereupon the
operation is repeated.

In Figs. 5to 8 the invention is shown ap-
plied to a lever or treadle and the modifica-
tion of the-slotted head to adapt it to work

the crank by an.oscillating: motion is illus- |
trated. The slot S, it- will be observed, is in |

a different position with respect to the crank,
being-formedin a generally parallel position

with the two narrower extremities 0 0, the
sides of which, however, are not exactly par-
allel, and the curved sides a «’ of the wider

part: merging gradually into the adjoining

sides of the extremities 00, as clearly shown.
The tappets e ¢ are formed on arms project-
ing from opposite sides of the slotted head.

same in construction as in the preceding fig-
ures (1 to 4) and are similarly lettered.

The operation of driving the crank past the

dead-points 1n this application of the 1nven-
tion differsslightly in the action of the parts
from that first-described, owing to the differ-
ent motion of the operating device, but the

principle of its action is the same. The point

at which the crank arrives when the tappet
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e approaches the differential crank-pin g is
at a sharper angle to the line of motion of the

lever, (supposing this to be indicated by the

broken line 1 2.) When the lever reaches
the position it occupies in Fig. 5, the tappet

_eis in position to acton the differential crank-
‘pin, and the furthér downward motion of the

lever to the position shown in Fig. 6 causes

the tappet to throw the crank past the dead-

center x and to the position it occupies in

‘Fig. 6, where the side /v of the part 6 of the
slot can act on thé crank-pin directly and
positively, whereby the crank is moved up-
ward, the wrist-pin advancing and retreating
‘in the part b as the lever rises until it reaches
the point where it is shown in Ifig. 7, at
which time the tappet ¢ comes into- position

against the ditferential crank-pin, and by the

further movement upward of the lever the
tappet drives the crank past the dead-point
z to the position it occupies in Iig. §, and on
‘the lever reversing its motion and moving
‘downward the wrist-pin advances and re-
treats in the part ' and the crank finally ar-
‘rives at the position it occupies in FKig. 3,
ready for the operation to be repeated.

Plates of rubber p may be placed in the

“sides of the slotand suitably secured at points
‘where thewrist-pin of the crank strikes when
it is thrown past the dead-point to deaden
the noise.

It will be observed that the widened part

occupies in Fig. 2.
I claim~— | |
1. A mechanical movement forovercoming

the dead-point in machinery consisting in the
. combination with a main crank of a dit
The slot |

‘erell-

‘tial or auxiliary crank means for operating
‘the main crank and means for operating the
said- differential crank independent of the
‘means that operates the main crank whereby
the differential crank is brought into action

when the main cerank approaches the dead-

point, and. drives the main crank past the
dead-point- positively and directly, substan-
_ tially as specified. |

The remaining parts of the device are the |

2. Thecombination of a main crank having

‘a crank-pin, a differential or auxiliary crank
connected therewith, a part provided with a
‘slotted head which engages the main crank-
pin, the slot in the sleeve-head at one partof
‘its length adapted to permit the crank-pin to

move independently of the motion of the

crank-rod, and tappets disconnected from the
slot and adapted to act on the differential

crank when the main crank approaches the
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dead-point to drive the main crank positively | petson the erank-rod to throw the main crank
pastthe dead-point,substantially asspecified. | past the dead-points, substantially as speci-

3. The combination of a crank-rod fitted | fied.
with a sleeve-head provided with a slot S, the In testimony that I claim the invention
5 middle part of which is wider than the ex- | above set forth I affix my signature in pres- 13
tremities, and tappets located at a distance | ence of two witnesses. '

from the slot.on opposite sides of the axis of WILLIAM LIVINGSTONE.
the crank, a main crank, and a differential or Witnesses:
auxiliary crank connected with the main FREDK. HAYNES,

to crank and adapted to be acted on by the tap- CHAS. E. PETERS.
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