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REVERSING AND CUT-OFF APPARATUS FOR STEAM-ENGINES.

I‘—*!‘H

The Schedule referred to in these Letters Patent and making part of the same

in the

I DANIEL  A. W.00DBURY, of Rochester,

count.} of Monroe and State of New York, hEWB in-

- vented certain Improvements in “Out-—oﬁ:’ and Re-

versmfr-Gear”fol &team-Lnnmes ot which the follow-
ing is a specification.

My invention consists cliefly in a novd mode of
shifting the eccentric of a steam—enwme, whereby the
valve may be made to work the engine in either di-
Tection, or to cut off at. dlﬁ‘uent pmnts or both.

In the drawing—-

i t“‘llI’L 1is & vertical central sectwn of my inven-
_tmn.

Figares 2 and 3 are side e]watmns
- ]:‘l“‘lll& 4 is a sectional elevation of those parts to
the rin'ht of the dotted line z, fig. 1. =
- The main eccentric A is swang from a stud or gudg-
eon, @, which has a bearing in an arm, ¢, of the hub
H, at a Slllt‘tble distance nom the center of the cr rmk—
shaft S.
© The collar H is adjusted at the proper point upon
the shaft by the set-screw n, fig. 1, or an equivalent
device. |

The ecr ank—slnft passes through a slotted opemnn* in
the eccentric A, (shown in fig. 3)) whereby the latter

 is allowed o consldemble I:a,tel al movement about the

center &, which center, as will be seen by reference to
fig. 3, is loca,ted in the line of eccentricity of the ec-
centrlc. |

To control the Ia,teml adjustment of this eccentric
I provide an auxiliary eccentric, B, figs. 1 and 4, fitted
loosely to the crank-shaft and 1ev0hfmn* easﬂ) in a
sliding-plate, C. N

The slide G works between or upon lugs b, so for med
- upon one side of the main eccentric as to allow the
slide a reciprocating motion nearly or quite in the line
of the centers of the main eceentric and stud .

The object of the slide. C is to provide an ample
- bearing for the auxiliary eccentric on the lugs b, but
it is not a necessary part of my invention.

It will thus be seen that, by revolving the auxiliary
‘eccentric, the main eccentl IC 1S Swung latu ally -upon
the stud a, and its throw cor respondmg]v increased;
while at the same fime the position of its center mth
relation to the crank K is changed, as indicated by
dotted lines ¢ and ¢, fig. 4. |

The stroke of the eccentric A, when at the central
point of its adjustment, is made about equal to the
lap of the valve, and the hub H is so adjusted upon
the shaft that the bearing for the stud «, and conse-
quently the heavy or stroke-side of the eccentric shall
be opposite the crank X, as shown in fig. 1, whereby
the valve moves throuwh ouly a short centx 11 portion

of its travel, and newher port is uncovered, an action

‘similar to thab caused by the well-known link when at
“or near its center.

The stroke of the auxﬂnry PCCE‘]]tl ic I3 is sueh as

. :

‘bolt d, &,howu in section in fig.

to increase tlie eccentr icity of A to cmwspond with
the full travel of the valve,

I'or convenience in opelatmw the auxiliar y eccen-

trie, a friction-wheel J is fixed to it, upon the periplery

of which a brake, M, is made to bem when desired. .
The bearing ¢ of the stud « G}Ltelldb througl. the

wheel J, and tlle cireumferential movement of the lut-

ter is Imutul by its arms ff' cmmnn' in contact with

said bearing, as shown in figs. 2 and 3.

The location -of the ar s f fis such.that said
movement of the wheel and auxiliary eccentric is about
one-half a revolution, which consequently swings the
main eccentric A to the extremity of its adjustment
either way; and this action is sufficient to change - it
from the full backward to the forward position, or vice
versa, as indicated by the dotted circles p and ¢, fig. 4.

The blow upon the arms f f, when the motion of
the wheel J issuddenly mlestcd isrelieved by the elas-
tie cushions ¢, suitably attached to- each side of the

- bearing g, and it will be observed that, since the wheel

and ece{,ntnc B have slightly more thm one-half a
revolution upon the crank-shaft, the &umhmry being.
on *“dead points” with relation to the swing of the
main eccentric A, a considerable- difference in the
thickness of the cushions ¢ will not be perceptible in
the adjustment of the valve. :

Upon one edge of the slide C I provide the check-
4, turned conical -
upon the inner e\tlcnnty S0 as 1o dtop into corres-
ponding countersinks in the periphery of the eccen-
tric B. This bolt is fitted accurately to a hole bored
through the edge of the slide, while its outer end is
ﬂ'utded by a nut e, SCT ewed into or upon a boss formed
upon the slide. | |

Between the nut and the head of the check-bolt a
spiral spring, s, is located, by means of which the bolt
is retained in contact with the eccentrie.

- Notches o are formed in the periphery of fixed col-
lar H, into which the latch ! may be dropped when
desired. The latch is secured to an arm of the wheel,

J, and.may be pivoted thereon, or arranged to slide -

between guides, and held in posmon by a bolt - -

The brake M is hinged to a suitable portion of the
engine-bed, and is ILT-:I!I]OI] out of contact w1th theé
wheel J by spring I,

A cord may be attached to the brake-lever and Gﬂl-
ried to any desired point away from the engine.

T'he operation of my invention is as fellows |

When the crank X is moving in the direction of the
arrow, fig. 4, the main eccentric 'is in the position in-
dicated by the dotted circle p.  If however, the brake
M isapplied to the wheel J, the motu}n of the latter

Ceases momentau]y while tlmt of the erank-shaft and

hub H continues till the arm ' comes in contagt with
the arnt ¢ of the hub.

The auxiliary B is thu':: gl’i"E‘H abont half a revolu-
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by the use of the link and two eccentrics.

tion, which swings the n min eccentric over to the re-

verse position indicated by the dotted circle P fig. 4,
and dotted lines in fig.'3, and the engine is conse-
quently caused to move in 'the Ol)pOS]tb dnectlon. The

application of the brake again reverses the main ec-
~centric and the engine in a similar manner., SR
The check-holt d operates to prevent the wheel J
“and eccentric B from being shifted by the friction of
the parts, or any acudental slight pressure upon the

brake-lever; while a shaip, qulcl{ pull upon the latter
forces the bolt out of the recesses in the eccentric.

The tension of the spring s and the consequent
Pressure Necessary tn stift the wheel 1s regulated hy
the nut e. ,

When the I‘BVEISII]“ -geal is not in ube the ceceen-

tric A may be set at any intermediate point between

its extreme adjustments by means of the latch I en-.
tering the notches o on the fixed hub H, theluby de-
creasing the travel of the valve and mgulatmw 1£s.

point ot cut-oft, the effect being similar to that caused
This ad-
justment may be also made by the check-bolt d enter-
ing countersinks-in the periphery of the auxiliary ecec-
cmtuc such recesses corresponding in m]atwe Jposttion
with the. notches 0.

The stroke side ot the eccentric A may be upon

the opposite side of the erank-shaft from the center a,

if” desirable, as its action will be the same so long as

the center « is in the line of eccentiicity.

Instead of the auxiliary eccentric B I may use a
link or combination of links, suitably pivoted to the
hub of the wheel J, and to the swinging eccenfric A.

The valve may be reversed when the engine is at

ple, and not likely to get out” of order;
bines a reversing-gear and variable cut—-

103,608

rest, by tarning the whed J wu',h the hand, in the |

proper dir sction,

It is obvious that my. invention is- cheap and sim-
that it com-
ff at only a
fraction of the expense of the ordinary link meotion,
while, at the same time, it is more easily operated, and
is cap&ble of being reversed at any dlbmnce from the
engine.

W’hat I claim as my mventlon 1§~ |
1. An eccentric, swung upon a center outside of the
crank-shaft, and Invnw its lateral adjustment con-

trolled by an auxiliary wcentnc, or a similart y oper-
.atmg-devlce for the purposes set forth.

. The swinging eccentric A and auxiliary eccentric -

-B in combination with a suitable device for locking

them at the extremity or any intermediate point of
the lateral itﬂ‘)nstmem of the fmme: for the purposes
speuhed |

3. The friction- whuel J mtached fo the auulm y
eccentric B, in combination with the swinging-eccen-
tric A, with or without the slide O opuatmfr Suqun-
tially as described.

4. T'he elastic cushmus ¢, in combln.ﬂ,tmn with the
fixed hub H and stops f anid J on tlle wheel J, for -
the purposes set; forth. - -

9. The adjustable spring check d, in comnbination
with the swinging eccentric A, or slide ¢, and auxil-
lary eccentric B opemtlnn‘ sub%tantmll‘; as set forth.

1). A. W’OODBURY
‘Witnesse%

HeENRY H. Pry OR,:
I, H. CLEMENT.
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