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Beit known that I, ARTHUR H. MCMASTER,

a citizen of the United States, residing at Fow-
ler, in the county of Otero and State of Colo-

5 rado, have invented certain new and useful |
Il;]provements in Connections for Steam-En-
gines; and I do hereby declare the following

to be a full, clear, and exact description of
the invention, such as will enable others

10 skilled in the art to whieh it appertains to
make and use the same.
My invention relates to steam-engines, and

has for its object to provide improved means
whereby an increase of thestroke of the driv-

Lo all whom it may concern: 2|

15 1ng-crank over the stroke of the pistonis ob- |

tained, said means consisting generally in-
formingacrank connection between the Cross- |
head and the inner end of the connecting-rod,
whereby when the piston is at the end of its.
zo forward or backward stroke the momentum |
of the driven part will cause the crank con-
necting the rodand cross-head to move in the |
direction of the stroke, and thereby increase
the throw of the driving-crank. |
25 Myinvention also consistsin certain details
of construction and operation whereby th_el
above-named results are attained, all of which
will be hereinafter fully and clearly set forth.
Reference being had to the accompanying
30 drawings, forming a part of this specification,
Figure 1 represents a plan view of my im-
proved steam-engine, the parts being in the
position they would assume at the end of the
- forward stroke. Fig. 2 is a side elevation of |
35 the same with the parts in position at the end
of the backward stroke, and Fig. 3 is a sec-
tion through the cross-head and connecting-
rod and showing the parts in position at half- |
stroke. I | |
40 In the said drawings I have shown my im-
- provements in connection with such portions
only of a single acting engine to which they
especially relate, and in which the reference-
- letter o denotes the cylinder, and b the piston- |
45 rod, to which is attached the cross-head C,
moving in suitable guides d, these parts be- |
ing of ordinary construection. o
€18 a crank journaled in suitable bearings
formed in the cross-head and on which is
50 mounted the inner end of the connecting-rod |
/s the outer end of the latter having connec-

tion with the crank-pin ¢ on the driving-
crank f/ in the usual manner. |

¢ is-an auxiliary crank mounted upon a
short shaft ¢/, journaled in the guide-frame,

and has a crank-pin y thereon, which has COMn-
nection through the rod % with a pin [, se-
cured to the cross-head. Thisecrank ¢ operates
tolimitthestroke of the piston and prevent in-

| jurytothecylinder-heads. Other mechanism

Inay, however, be employed for this purpose,
as it 18 obvious where the invention is em-
ployed on an eight-driver locomotive and
some other classes of engines there would be

no room for the auxiliary crank and connect-:

ing-rod. Oune endof the shafte’ of theerank
e extends beyond the guide d and has coiled
thereon a spring m, one end of which is con-
nected to the said shaft and the other to the
pin [ on the cross-head. The function of this
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spring is to keep the erank e normally off the

dead-center. Other means may, however, be

employed to effect this result, and I do notin

consequence limit myself tothe useof aspring

| for this purpose. | o
~ T'he operation is as follows: The stroke of
the piston is first determined and the throw

of the auxiliary crank adjusted to correspond

thereto, as before stated. The stroke of the
driving-crank is then measured and adjusted

in such & manner as that one complete for-
ward or backward stroke of the piston will

give a three-eighths throw to the driving-
crank. The crank e inthe eross-head isthen

measured to give a throw equalto one-eighth
of the driving-crank, or, in other words, one-
half of the difference between the throw of
the driving-crank and the stroke of the pis-
ton. A stroke of the piston—take, for in-
stance, the forward one—will impart a three-
eighths throw to the driving-crank, and the
fly-wheel should be of such a size as that its
momentum will carry itone-eighth of a stroke,

the crank e moving with the connecting-rod

to permit this increase of stroke. The back-
ward stroke of the piston then gives another
three-eighths throw to the driving-erank and
the momentum causes the crank ¢ to move
backward and finish the stroke. The spring
orits equivalent construction operates with
the crank e to prevent thelatter from resting
on a dead-center, as before stated.
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By my invention I am enabled to obtain a

large increase of the stroke of the driving- |

crank over that of the piston and by the em-
ployment of very few parts. My 1mprove-
ments, while shown and described in connec-
tion with a single-acting engine, may be as
advantageously employed in connection with
a double, triple, or quadruple engine.

In cases where my invention is applied to

finished engines or engines that have been
in use and the stroke of the driving-crank
cannot be enlarged the length of the stroke
of the piston must be diminished to take up
all surplus space in the eylinder. 'T'his may
be done by shorteningthe length of the cylin-
der by employing heads of increased thick-
ness or by inecreasing the thickness of the
piston-head. It will be found that by apply-
ing my invention to such engines there is a
saving of steamm equal to one-eighth of the
stroke of the piston.
T elaim as my invention—

1. In an engine, the combination of the

cross-head and its operating mechanism, a
driving-crank havinga throw greater than the

stroke of the piston, a rod connected at one
end with said driving-crank, and a crank |

journaled in the cross-head and having an
independent movement and having connec-
tion with the other end of the rod, substan-
tially as described, and for the purposes set
forth. -
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| naled in the cross-head and having connec-

tion with the other end of the rod, and mech-
anism for limiting the throw of the piston,
substantially as deseribed.

3. Tn an engine, the combination of a cross-
head and its operating mechanism, a crank

journaled in the said cross-head, a driving-

crank having a throw greater than the stroke
of the piston, a rod connecting said driving-
crank and the crank on the eross-head, and an
auxiliary crank having rod connection with
the cross-head, all for the purposes set forth.

4, In an engine, the combination of a cross-
head and its operating mechanism, a crank
journaled in said eross-head, a driving-crank
having a throw greater than the stroke of the
piston, a rod connecting the driving-crank
and the crank in the cross-head, and means,
substantially asdescribed, connected with the

erank in the cross-head for overcoming its

dead-centers. |

5. In an engine, and in combination with a
cross-head,a crank journaled therein and hay-
ing its shaft extending beyond the head, a

spring connected with the shaft and the head,

a driving-crank having a throw greater than
the stroke of the piston,a rod connecting the
driving-crank and the crank in the cross-
head, and an auxiliary crank and a rod con-
necting the same with a pin on the cross-head,
all for the purposes set forth. |

In testimony whereof Iaffix my signaturein

2. In an engine, the combination of the I presence of two witnesses. |

cross-head and its operating mechanism, a
driving-crank havinga throw greater than the
stroke of the piston, a rod connected at one

end with said driving-crank, a crank jour- |

ARTHUR 1. McMASTER.
Witnesses:
I.. C. TRUHAUP,
TaOS. P. I1ARE.
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