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- To all whom it may concerm:
Be it known that I, WiLriadm H. DE VALIN, |
of San Rafael, Marin county, State of Califor-
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nia, have invented a new and useful Improve-

ment in Variable Cranks or Eccentrics, which |

improvementis fully set forth in the following
specification. SR -- |
The present invention relates more particu-

Jarly to that class of cranks or eccentrics which
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are secured to the shaft in such way as to be
adjustable at will nearer to or farther from
the center thereof, and comprises certain 1m-
provements hereinafter described, whereby

such adjustment may be effected with greater
‘certainty and facility than heretofore, or may

he effected automatically, and whereby, also,

a sufficient strength and steadiness in opera-

tion are insnred. It is well known that the
strain upon the crank-pin in steam, wind, or
other engines is very great, and that such pin
is liable to work loose and to give way alto-
cether, even when rigidly fixed in place. Ob-

" Viously this liability to yield or break is
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oreatly increased in the case of a crank-pin
designed to be adjustable at will relatively to

" the shaft. According to the present.inven-
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50 the fixed disk.

tjon the ring,disk,or plate to which the crank-

pin is attached (or which constitutes the ec-

centric) is given a large bearing against the

face of a disk rigidly secured to the end of the

shaft, and is firmly held in contact therewith
by the adjustable connections. Thisconstrue-
tion effectually prevents rocking or twisting

of the pin, which is liable to occur when the
latter is made adjustable in a slot, as 1s com-

mon.  The wrist-plate carrying the crank-pin
is preferably pivoted to thesaid fixed disk, so

that in adjusting it the said plate moves in a

curved line,whereby a gradual and certain ad-

40 justment may be effected. The improvements,

however, or some of them, are applicable as
well to-a wrist-plate or eccentric adapted to

‘move across the shaft in a straight line. The
“device by which the adjustment is directly ef-

fected is or may be a plate or disk carried at

the end of a sleeve which iscapable of turning

freely on the crank-shaft. This plate has a
slot or groove which engages a pin projecting
from the crank-shaft through an opening 1n
The rotation of the sleeve

upon the shaft moves the wrist-plate or disk,
varying its eccentricity. This motion of the |

| ean move longitudinally thereon.
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] sleeve is preferably effected by means of a hrub

or similar device mounted partly onthe sleeve

‘and partly on the inclosed shaft, and connect-
ad with thelatter by a feather-key taking 1nto

a groove thereon. The hub is thus prevented
from turning independently of the shaft, bub
Thesleeve
has a spiral groove into which projects a pin
on the hub, so that the longitudinal movement

of the latter turns the sleeve, and the adjust-
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ing-plate with it, in one direction or the other.

The construction outlined above has the ad-

“vantage of great strength, conpled with sim-

plicity and facility of adjustment. The adjust-
ing-plate firmly holds the wrist-plate or eccen-

tricin place while in operation, preventing its

slipping or yielding to the strain which is likely
to oceur when such plateisheld only by a pinion

engaging a rack thereon, or by a set-screw oOr

similar known means. The adjustment may

be effected by hand, a lever or other device be-
ing for that purpose connected with the hub;
‘or the device may be coustructed to vary the
stroke of the eccentric or crank-plate auto-

matically in proportion to the amount of
power applied. This antomatic adjustment
is specially useful in pumping by wind-en-
oines,and I haveshown,described,and claimed
herein means for effecting it. =~

~ In the accompanying drawings, which form

a part of this specification, is illustrated what
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is deemed to be the best manner of carrying

‘the invention into -effect.

- Figure 1 is a longitudinal section of the ap-
paratus; Fig. 2, a front elevation; Fig. 3, a
perspective view of the sleeve and adjusting-

plate; Fig. 4, a similar view of phe wrist- -

plate, and Fig. b a face view of an eccentric.
The crank-shaft A is supported in suitable
bearings, and has firmly fixed on one end a

disk, @. The wrist-plate (oreccentric) 1518 piv-
oted to this disk at b, and has on the rear face
a carved projection or flange, d, which works
in a groove, ¢, in disk «, concentric with the
The hollow sleeve D 1s

axis of plate b.
mounted loosely on shaft A, and has firmly

termed the ‘‘adjusting-plate.”’ This may be
in the form of a disk or of any other suitable
form. As shown, it consists of an elongated
bar or block provided with a slot, g.
Instead of having aslot, the adjusting-plate
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fixed on one end the part f, which is herein -
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- Straight or curved. The latter construction
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may be grooved, the groove being either | is of course obvious that it applies equally to

18 employed when the wrist-plate or eccentric
18 arranged to be adjusted in right lines, as
shown in my application filed November 22,
1884, Serial No. 148,618. A continuation, &,
of the projection or flange d projects through
the slot g. The part ¢ is round, and fits
closely in a corresponding perforation in the
sliding block A, which works in the slot g.
This block is not strictly necessary, since the
pin d’ could be acted on directly by the edges
of the slot g; but its use is recommended both
for the sake of imparting greater rigidity to
the parts, and of conducing tosmoothness and
facility of adjustment. The curved flange or
arc d has a large bearing in the slot ¢, which
contributes to the steadiness of plate B, and
the parts are firmly held together by a pin,

', as shown, or by a nut or other suitable de-
The hub I incloses a portion of sleeve
1t 1s bored the

D and a portion of shaft A.
greater part of its length to fit over the for-
mer. While free to move longitudinally of

said shaft and sleeve, itis prevented from turn-
ing independently thereof by a feather-key,

i, on sald shaft taking into a groove in the
hub, Nearitsforward (left-hand) end the hub
18 provided with a pin or projection, &, which
enters the spiral groovel in sleeve D.

thus be seen that the position of the hub E on
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shatt A determines the throw of the crank or
If the hub be moved away from

eccentric.
the eccentric, the action of pin % in groove 1
causes the sleeve D and adjusting-plate 7 to
turn, carrying the wrist-plate B to the right,
Fig. 2, and thereby increasing the eccentricity
of the crank-pin 4. The reverse movement
of hub II produces a contrary effect.

Any desired means for shifting the hub E

‘may be adopted. Ior example, a lever may

be attached thereto, or any other contrivance
may be used whereby the position of the hub
can be changed by hand, whether the engine
1s stationary or in operation.
however, it 1s desirable that the adjustment

of the eccentric or crank pin should be effected
automatically, so that when little power is.

available the throw of the connection-rod may
be proportionately decreased.
this in the following way: Suppose, for exam-
ple, that the invention is applied to the crank-

shaft of a wind-engine, in that case the part

E would be the hub of the wind-wheel, and
whenever the pressure on said wheel increases
above the normal the hub E would be pushed
along the shaft, overcoming the pressure of
spring m. Thus the eccentricity of the erank-

pinisinecreased. Should the force of the wind
diminish below the normal, the spring m would |

push hub I to theleft, Fig. 1,causing the crank-
pin to approach the center. The crank may
operate the valve-rods of a steam-engine, and
the whole device may be utilized as a revers-
ing apparatus or for other purposes.

In Figs. 1 to 4 the improvement is illus-

It will

In many cases, |

I accomplish

an eccentrie, as readily understood by refer-
ring to Fig. 5, in which the part B is an ec-
centrie disk provided with a slot for the shaft
A.  The eccentric B is pivoted at b, as de-
scribed with reference to the wrist-plate, and
has on its rear face (not shown) similar pro-
jections, d d’. As readily seen, by turning the
disk on its pivot the amount of its eccentricity
may be varied. | |

It is obvious that other modifications in de-
tails of construction besides those already in-
dicated may be made without departing from
the spirit of the invention, and it is equally
obvious that parts of the invention described

may be used without-the others, it being un-
derstood thatthe constructions described here-

in, and illustrated in the accompanying draw-
ings, are given merely as explaining one mode
of carrying the invention into effect, and not
as limiting the same to the precise details ex-
plained and shown.

Having now fully deseribed my said inven-
tion and the manner in which the same is or
may be carried into effect, what I claim is—

1. The combination of the crank-shaft, the
wrist-plate or eccentric connected therewith,
and means, as specified, whereby the longi-
tudinal movement of a hub or similar device
along said shaft will shift said wrist-plate or
eccentric in a curved line, substantially as de-
scribed.

2. The combination, with the shaft and the
pivoted wrist-plate or eccentrie, of the ad-
justing - plate engaging a projection of said
wrist-plate or eccentrie, and means, as speci-
fied, whereby the longitudinal movement of a
devicealong said shaft will turnsaid adjusting-
plate on its center, substantially as described.

3. The combination, with the shaft and the
wrist-plate or eccentric connected therewith,
of the adjusting-plate having a slot or groove
engaging a projection of said wrist-plate or
eccentric, and means, as specified, for turning
sald adjusting-plate to any desired position,
SO as to vary the eccentricity of said wrist-
plate or eccentric, substantially as described.

4. The combination of the pivoted wrist-
plate or eccentric, the sleeve mounted on the
crank-shaft and having a spiral groove, the
hub movablelengthwise of said shaft, and the
pin entering sald groove, said sleeve being
connected with said wrist-plate or eccentric
in such manner that the movement of the
former turns the latter on its center, substan-
tially as described. |

5. The combination, with the shaft and the
pivoted wrist-plate oreceentric,of a hub mova-

ble lengthwise of said shaft, but prevented

from turning independently thereof, said hub
being connected with said wrist-plate or eccen-
tric by devices substantially as described, so
that its longitudinal movement on said shaft
turns said wrist-plate or eccentric on its cen-
ter, as set forth.

6. The combination of the shaft, the disk

trated in connection with a crank-pin; but it | fixed thereon, the wrist-plate or eccentric piv-
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- vice mounted loosely on said shaft and having
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oted to sald disk,-th_e adjusting.'pla;te or de-

a slot or groove which receives a pin or pro-
jection on said wrist-plate or eccentric, and
means, as specified, for turning said adjust-

ing plate or device to shift sald wrist plate or

cecentrie, substantially as described. .
7. The combination of the shaft, the disk

| I'igidly fixed thereon, the wrist-plate or eccen-

tric in contact with said disk, and having a
projection working in a slot therein, the slot-
ted or grooved adjusting-plate mounted loose-
1y ‘on said shaft and engaging a projection on
said wrist-plate or eccentric, whereby the lat-
ter may beadjusted,substantially as described.
8. The combination, with the shaft and the
pivoted wrist-plate or eccentric, of an adjust-
ing-plate loosely mounted on said shaft, and
a sliding bloek working in a slot in said plate
and connected with said wrist-plate or eccen-
trie, substantially as and for the purposes set

forth.

9. The combination of the shaft, the disk
fixed rigidly thereon, the wrist-plate or eccen-
tric pivoted to and in contact with said disk,
the adjusting device mounted loosely on said
shaft and having a spiral groove, a loose hub

~ movable lengthwise only of said shaft, and a
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pin thereon taking into said spiral groove, sO
that the longitudinal movement of said huab
acts through the devices specified to-shift said
wrist-plate or eccentric, substantially as de-
seribed. - | -
10. The combination of the shaft, the disk

fixed thereon, the pivoted eccentric or wrist- |

plate, the adjusting-plate connected therewith
by a slot and pin, and means, as specified, for
regulating the position of said plate, substan-
tially as deseribed. S

11. The combination of the shaft, fixed disk,
wrist-plate or eccentric, adjusting-plate con-
nected therewith by aslotand pin, loosesleeve
secured to or in one piece with said plate and
having a spiral groove, hub movable length-
wise only of said shaft and sleeve, and a pin

carried by said hub and working in said Spl-
ral groove, substantially as described.
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| 12. The combination, with the shaft and
wrist-plate or eccentric adj ustably connected
therewith, of an adjusting plate or device ca- 50
pable of turning on said shaft, and means for
automatically moving said wrist-plate or ec-
centrie through said adjusting plate or device
from or toward the center of said shaft as the
power operating the latter increases or de- 55
| creases, substantially as deseribed. |

"18. The combination of the shatt, the plv-
oted wrist-plate or eccentrie, the slotted ad-
justing - plate engaging a projection of said
wrist-plate or eccentricand carried by a sleeve 60
turning on said shaft, and means, as specified,
for antomatically regulating the position of
‘said wrist-plate or eccentric through said ad-
justing-plate and sleeve, substantially as de-
- seribed. | | o |
" 14. The combination, with the shatt and the
wrist-plate or eccentric adj ustably connected
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| therewith, of the hub through which said shatt

is operated, capable of movement lengthwise
of said shaft, and connected with said wrist- 70
plate or eccentric through devices substan-
tially as specified, so that the longitudinal
movement of said hub acts to shift said eccen-
tric or wrist-piate, as set ferth. |

15. The combination, with the shaft and the
pivoted wrist-plate or eccentrie, of the hub
adapted to move longitudinally on said shaft
in one direction when the power transmitted
increases above the normal, and a spring tend-
ing to move said hub in the opposite direction
when the power diminishes, said hub belng
connected with said wrist-plate or eccentric
through devices substantially as specified, so
that the motion of said hub automatically ad-
| justs the said wrist-plate or eccentric, as set 85

forth. | | -

In testimony whereof I have signed this
' specification in the presence of two subsecrib-
ing witncsses. B |

80

WILLIAM H. DE VALIN. |

Witnesses: .
7. M. GORDON,
GEO. MASON.
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