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THOMAS STEWART, OF PHILADELPHIA, PENNSYLVANIA.

APPLYING POWER TO THE CRANKS OF ENGINES

Specification of Tetters Patent 1T 0. 21,911, dated October 26, 1858.

10 all whom it may concern.:

Be 1t known that I, Tromas Strwart, of
the city of Philadelphia, in the State of
Pennsylvania, have invented a new and Im-
proved: Mode of Applying Power to the
Cranks of Engines; and I do hereby de-
clave that the following is a full, clear, and
exact description of tlie construction and
operation of the same, reference being had
to the accompanying drawings, in which—

Figure 1, is a perspective view of the in-
vention as applied to the crank of a steam
engine; and Fig. 2, a side elevation of the
same, showing several different positions of
the crank, and cross head or crank yoke:
the said drawings forming a part of this
specification; and like letters on the differ-
ent figures indicating the same parts.

My invention has for its object the econo-
mizing of steam, or other motive power, of
an engine, by applying it to the crank by
such means that it shall operate upon the
latter, only when it is at its most favorable
position, 1n its revolution, for receiving the
full effect of that power; and consists in
the employment for the purpose, of a de-
vice In connectlon with the piston rod, so
constructed as to permit the said piston rod
to rest while the crank makes about one-
fourth of a revolution on each opposite side
of an 1maginary line passing across the
center of the crank shaft at right angles to
another such line passing through the axis
of the piston rod, or, in other words, while
the piston 1s at either end of its cylinder.

In the drawings, A, represents a part of
the supporting frame of a steam engine—
the usual cylinder being omitted as unnec-
essary in the illustration of the invention:
B, the balance wheel; C, O, the guides for
its cross-head, or crank yoke; D, the said
yoke; I, the crank; and F, the piston rod.

The crank (E) is fixed so as to project
from the balance wheel shaft in the usual
manner. ‘the yoke (D) is of a wpeculiar
construction, and is made to slide between
the guides (C, C) in the usunal manner, in
2 plane parallel with the plane in which
the erank revolves. It consists of two guide-
bearings %2—~, connected together by two
curved pieces, —i, to one of which the
usual piston rod (F) is rigidly connected
In. any suitable manner. The inner and
opposite sides of the two pieces (<), have
their curves, & and %’, each formed by a
radius whose length is precisely equal to the

length of the crank (E) with the radius of
1ts wrist-pin (g) added; and their lenoths,

respectively, about equal to one fourth of

the circle of which they are parts—their
extremes terminating, respectively, in the
parallel lines, 7 and 77, whose distance apart,
at each end of the said curves, (% and ")

‘18 precisely equal to the diameter of the

wrist pin (¢)—forming between them the
two slots, ¢ and ¢’, whose length is sufficient
to allow the wrist-pin (¢) of the crank to
pass 1n and out of the same, respectively, as
1t 1s carried around in the crank’s revolu-
tion upon its shaft—the said yoke (D) at

the same time reciprocating in the ouides

(C—C).

in each end of both the bearings (4 h)
of the yoke (D), a block of india-rubber
gum, 7—n, or & metallic spring; is inserted
s0 as to forin a cushion thereat; and directly
cpposite to these cushions, set-screws, o-—o,
or their equivalents, are adjusted in the
pleces, p—p, or their equivalents, so as to
be 1n contact with the respective cushions
(n—n) when the said sliding yoke (D) 1s
brought through the motion of the piston
rod (), to its extreme of motion in the
guides (C—C), in either direction.

In the drawings the wrist-pin (g) is
shown as being just about to enter the lower
slot (¢”)—the motion of the balance wheel
(B) being in the direction of the arrow (No.
1,) 5 and just about at this point in the revo-
lution of the crank, the steam is supposed to
be let into the cylinder and, driving the
yoke (D) in the direction of the arrow, 2, it
brings the crank (E) successively into the
positions shown, in blue lines, by B’ (Tig.
2), where its wrist-pin (¢) is at the bottom
of the slot (¢'); and by E”, (red lines)
when the said wrist pin is just leaving the
sald slot; the crank having been moved, by
the steam acting thereon through the yoke
(D) and piston rod (F), about one quarter
revolution: The sliding yoke (D) having
now attained its limit of motion in that di-
rection, its cushions (n—mn) are supposed to
be in contact with their respective set screws
(0—0)—thus preventing the pistons strik-
ing the cylinder head—and the curve (%)
having been formed, as before stated, by-a
radius equal to the length of the crank with
the radius of its wrist-pin added, it is mani-
fest that the momentum which the balance
wheel has acquired will cause the crank to
carry the wrist pin (¢g) along in contact
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. 5vhen it cannot have the advantage of the | .
1 greatest leverage of the erank to act upon;
. ér, when admitted at any other subsequent.|
0 point of the stroke, with the consequent dis- -

5

with the said curve (%), as shown in blue |
lines at B”/, until it would enter the upper
“slot () ; and the yoke (D) being now driven |
by the steam back to its other extreme of mo- |

5 tion, the crank would finally arrive at its |
'l original position (as at L) having made a |
' complete revolution.: In the foregoing de-|
seription of the operation of this yoke (D) |
~upon the crank, it is evident that if the pis-
10 ton of an engine is rigidly connected with
Uit soas to be at either end of its stroke when
the yole is'at the respective end of its mo-
~ tien in the guides, as described, the crank:
will, by the momentum of the balance wheel,
5 'be caused to make one quarter revolution,

1 passing the “dead point” mid-way, and
. come into a position (shown by E) which is
1 the most favorable for its being acted upon,
REREEEERE RN RN, ‘before a particle of steam can exert is |
120 power upon the cranl—because its piston 1s
i gt vest ' during that time; and that this rest-

ing period will again ocenr only during an--

v

‘other corresponding fourth part of the |
crank’s revolution : consequently, there will-
25 be an economizing of the steam, during the |
L periods of Test, in comparison with engines |
1 yworking in the usual manner—viz. working !
. with the steam admitted into the cylinder,
1 either  immediately - after  the  crank  has |

180 passed the dead points, and: consequently |

21,011

ng the power to the same,:

It is' manifest

ab].e.

Ly Letters Patent, is— 1

Keeping the piston rod (1)

‘constructed so as to operate upon the crank
substantiaily in the manner and for the pur- = ..

pose deserihed.

L Bewg

advantage of its having to fill the vacuum in' 85
“the cylinder before any effective power is . .
exerted upon the piston.  Tn addition to = o,
these advantages, the crank can, in comse- .
quence of this invention, be made longer,in =
40

roportion to the length' of the cylinder of 4¢ =
the engine, than in any other mode of apply- .

35

made to slide in a slot in the crank, the . =~
same result would be produceds; but 1 con- 456, .

.sider the mode herein described, as prefer- .

" Having thus fully described my invention, =
and pointed out what I believe to be the .. ...
best device for carrying it into effect; what 50 - -0

the crank () makes about one fourth ofits
revolution: on each opposite side of an 85 .
imaginary line passing across the center of . =
the said cranl’s shaft at right angles with
‘another such line passing through the axis .~
of the piston rod—the same being effected . =

| THOS STEWART.
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