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- wind. This mechanism is shown in section.

so Fig. 1. Fig. 3 isa cross-section taken at x 2,

automatieally by or from the variation in the

constructed according to my 1mpr0vements
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1o all w7wm it may concern: i crank in detail. They also show Such change

Be 1t known that I, WiLLiam H. DE VALIN
a citizen of the United States, residing in
S>an Rafael, Marin county, State of Califor-
nia, have invented certain new and useful
Improvements in Variable Cranks and Kceen-
trics; and I do hereby declare that the follow-
ing 18 a full, clear, and exact description of
my said 1nvent10n, reference being had to the
accompanying drawings.

My invention has reference to improvements
applicable to cranks and eccentrics for pro-
duecing a change in the length of stroke with-
out varying the time or the relation of the
movements of the erank or eccentric to the
other moving parts of the mechanismn.

The improvements provide for altering the
stroke of a crank or an eccentric while it is
at work, and without interfering with the reg-
ular movement or operation; and they also
provide for effecting such change of stroke

speed of the working parts, whereby the re-

lations between the power and the resistance |

at the crank or eccentric become disturbed,
and the one becomes greater or less than the
other., This self- 1egulat1ng mechanism 1s
caused to change the length of stroke with-

out interrupting the general movement of the
parts, and to keep the length of the stroke at |
all times in such propor t1011 to the power as
to secure as neally as practicable a uniform
action.

The foliowing description fully explains the
construction and combination of parts consti-
tuting my sald improvements, and illustrates
the manner in which I apply and operate the
same, the following figures of drawing be-
ing referred to and formmg a part of the specl-
fication.

Figure 1is a side view of the parts of a erank

A crank shifting deviceisshownin connection |
with it,such as would be applicable to the wind-

wheel in a windmill for changing the length of
strokefrom the varying pressure or force of the

Fig. 2 is a front view of the crank-disk, the
view being taken from the right-hand end of.

in the parts as I make in applying the im-
provements atany pointinthelength of a shatt.
Figs. 6 and 7 show the applicationof an auto- 55
maticgovernor-wheel to the parts of thecrank,

by the action of which the crank is made seli-
regulating., Iig. 7 is a view of the back face

of the disk and @a cross-section at v y, Fig. 6.

Fig. 8 illustrates the manner in which Lapply 6o
‘ashifting-lever for moving the erank by hand.

The disk A is fixed on the shaft B, and has
two guide slots or grooves, 6% b*, formed on
the diameter, and extending from circumfer-
ence toward the center. These slots may be 65
carried clear to the center ofthe disk,as shown
at Figs. 4 and 5, so that placmcally one slot
18 formed D D*are two blocks fitted to slide
in these guides on either side of the center,

and so formed as to move freely along the 7o

guides with the smallest amount of play.
Kither a tongue and groove, as shown, or a
dovetailed fitting to the edges of the ﬂmde,
may be employed.

E1s adisk fixed by screws d ¢ to the blocks 75
D D*, and setting closely agalnst the face of

the dlsk A. This disk E is a wrist-plate or’

an eccentric, aceording to the situation of the
parts on a shaft, whether they are placed at
the end of the sha,ft, or at some point in itS 8o
length, 'When employed as an eccentric, the
center of the disk will be open to let the Sh‘lft
pass through, and the rim will be suitably
shaped to take the strap of an eccentrie-rod.
The disk will then have the form of a ring, as 8
shown 1in Figs. 4 and 5; but this annular form
will be serviceable alsoin the other application
in place of asolid disk or wrist-plate, and will
be preferable where it is an object to reduce

) |

‘the weight of parts, for it is only the outer go
portion or margin of the disk that, resting

against the face of the disk A, gives support
laterally and resists the tendeney of the wrist-
pinto twist under thelateral strain or pushing
force. Therefore the center of the disk may g3

be removed, so far as any advantage therefrom

1n securing steadiness of the wrist- pm block or
carrier D* is concerned.

When the movable disk is an eccentrie, its
movement to or from the center will diminish 1oo

or increase the eccentricity, and in like man-

Fig. 1. Figs. 4 and 5 show the parts of the | ner, when a wrist-pin is secured to the front of
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the block DX, thelength of the crank is changed | wheel, R, and the wheel is loose on --thé shaft.

~as the block is moved to or from the center.

The shank of the wrist-pin is made long
enough to take through the disk and into the

5 block D*. This not only gives a stiff connec-

tion of the wrist-pin to the carrier, but it also

fixes the disk to that part. |
A disk, G, set loose on the shaft and placed

~agalnst the back of the fixed disk A, consti-

10 tutes the means for moving the sliding disk.

IS

K acrossthe opposite face of the fixed disk, and
1t is connected with the block D* by the pro-
Jecting stud or tongue I on the back of the

block, and a groove, &, in the face of the disk,
The form of this |

into which the tongue I fits.
groove may bethat of a regular spiral running

from the center out toward the margin, or it

- can bearegular curve, asshown in Fig. 2. By
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rofating the disk G on the shaft the block D*
will therefore be moved radially to or from the
center of the fixed disk, and the length of the
stroke will be changed in degree according to
the amount and the direction of this rotation.

Figs. 1and 3 show the application and com-
bination of mechanism to and with the disk
(, for changing the position of the wrist-pin
by the variation in the force or power op-
erating to turn the.shaft; but as this mech-

~anism has been fully deseribed and explained
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by me in a former invention, which has been
made the subject of an application for Let-
ters Patent, and as its operation in this case
18 exactly the same, I do not consider it nec-
essary to give a more particular description
of its construction. The disk G, being fixed
to or a part of the sleeve G, is caused to
turn upon the shaft by the action of the slid-
ing hub or block P, which has a spline or

feather, p, taking into a spiral groove, ¢, in
-the sleeve, and the part P being the hub of a

wind-wheel, W, its lateral movement along
the shaft in the direction of the arrows, Fig. 1,
will move the block or carrier D* outward
from the center, and thus increase the length
of the crank. The spring Kisapplied behind
the sliding hub P to produce the opposite

“movement, and as it is compressed by the lat-

- eral pressure against the wind-wheel its reac-
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tion, when this pressure falls or is reduced,
causes the hub to move back, and thereby turn
the disk G in the opposite direction.
By applying a hub or block, P, with a hand-
lever, L, for throwing it, the disk G can be
turned and set by hand while the erank or ec-
centric is at work, and any length of stroke
obtained from time to time asrequired. Fig.
8 shows a construetion for this purpose.
The hub P in these two devices is connected
by a groove and feather to the shaft, so that it
slides freely, while always turning with the
shaft. | - -
Kigs. 6 and 7 show the application of a gov-

“ernor-wheel to the disk G, for shifting the

65

wrist-pin automatieally to and from the center
by the changes that take place in the relative
speed of the shaft. In this construction the

disk G 1is fixed to or is made a part of a fly- |

A certain position of the two disks A G to-
gether will give what might be called a ““nor-
mal’’ length of erank, and so long as the two

70

travel together in this position the length of -

crank will remain unchanged; but when from

-any cause the speed of the shaft changes, a
corresponding change will be produced in the

crank by virtue of the inertia of the revolving
wheel R. This inertia will change the rela-
tive positions of the two.disks A G and move
the crank-pin radially in or out. The posi-
tion of the two disks together to keep a nor-
mal length of crank is regulated by attaching
a coll-spring, S, by its ends 8* 8*% t0 the two
disks, one end being fixed to the disk A, and
the other to the disk (. The reaction of the
spring, both on the recoil after compression
and after expansion as well,will bring the two
disks back to position when the speed of the
shatt, after any disturbance, returns to its
proper rate again.

When the speed of the shaft increases over
the resistance at the crank, the inertia of the
wheel R turns one disk upon the other, and
moves the carrier D out from the center, and
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in like manner, when the speed drops below

a given rate, the crank is shortened by the
inertia of the wheel acting in the opposite di-
rection and turning the disk G backward.
From the foregoing deseription any person
skilled in the construction of cranks and ec-

centrics can apply and carry out my improve-

ments without further experiment.
It will be seen that the spiral groove may
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be made on the shaft and the feather on the

sleeve, as well as the reverse way, as herein-
before described.

Having thus described my invention, what I
claim, and desire to secure by Letters Patent,
18— | | |

1. The combination of a rotating shaft, the
guide-disk A, fixed on the shaft, the disk E,
confined to the face of the guide - disk, but
movable diametrically across the face thereof,
the grooved disk (G, loose on the shaft and en-
gaging with a projection on the back of the
movable disk E, and a hub connected with the
disk (r, and operating means therefor, substan-
tially as described, for rotating said grooved
disk, whereby the movement thereof on the
shaft will cause the disk E to slide diametric-
ally, substantially as and for the purpose set
forth. | | -

2. In a variable crank, the combination,
with a slotted wrist-plate, as A, fixed on the
shaft, and having a wrist-pin carrier, D>, mov-
able radially in a guide-slot, b, of the disk E,
set against the face of the wrist-plate and fixed
to the carrier D* and to a point, D, diametric-
ally opposite, which is also held in and is mov-
able along a guide-slot, 4%, in the wrist-plate,
substantially as described. | |

3. T’he combination, with the wrist-plate A,
having the guide-slot 0%, of the ring or disk E,
the sliding blocks D* D, the projection I, the
independently-turning disk G, having a cam-
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groove, A, to engage with said projection, and
mechanism, substantially asdescribed, applied
to said disk G to rotate it in either direction,
substantially as herein described.

4. In a variable crank or eccentrie, the ecom-
bination, with parts A and K, constructed sub-
stantially as described, and the independently-
turning disk G, of the wheel R, loose on the
shaft and fixed to the disk (, substantially as
described, for operation as set forth.

5. Ina variable crank or eccentrie, the com-
bination, with the independently-turning disk

(r, adapted to engage with and operate on the
sliding disk E, as described, of the wheel R,
loose on the shaft and fixed to the disk G, and

the spring S, applied to operate substantially
as set forth. | | |

6. In a variable crank wherein the crank-
pin is movable to and from the center of rota-
tion by being mounted on a sliding block held
in a radial guide-slot in the wrist-plate, the
combination, with this block, of the ring or
disk E, which is attached both to the block
and to the face of the disk at a point diamet-
rically opposite, beyond the shaft, which point
is also movable across the disk in line with the
sliding erank-pinblock D*, substantially as de-
scribed, for the purpose set forth.

WILLIAM H. DE VALIN. [L.s.]

Witnesses:
- 8. M. AUGUSTINE,
| U. M. GORDON.
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