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To all whont it may CORCErT:

. Beit known that I, 'THOMAS SILVER, of the

city of New York, in the county aibd State of

. New York,haveinvented s certain newand use-
- tul Spl‘iﬂg-Tensi(—)n Regnlator; and I de here-

by declare that the following is a full, clear,
and exact description of the same, reference
being had to.the accompanying drawings,
making a part. of thisspecification, and to the
letters of reference marked thereon. - ;- °

When 1t 15 ;_'desim'l';le to compress or extend
a spring, the intensity of the force ~applied.
must be constantly increased in propcrtion to.

the increased resistance of the spring, as the

degrec of force whicli will exténd or compress.

it one inch from its normal position must be
. - ' : A

greatly increased to move it an additional

inch. In the case, for example, of the or-

dinary application of a spring safety-valve to

a boiler, the valve may begin to open by the
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will require a.considerable additional press-

ure to open the valve still farther to permit

the escape of an amount of steam safficient to
relieve the boiler. Tt is this constant increase

of tension in a spring that has rendered the

application of a weighted lever preferable in
many cases, as, for instance, on a sea-going
steamer where the motion ot the vessel con-

flicts with the incrtia of the weight and ma-
terially alffects its utility. When a vessel

has a stormy voyage, the relief of the load on
the safety-valve, owing to the pitching and

rolling of the vessel affecting the stability ol

the weight, may occasion the-loss of a large
percentage of stea, and it will be undderstood
that this is the more likely Lo oceur because
the effect of the weight on the valveis brought

into :Lcondition approximatingan equilibrium
by the shight differenee between the working--

pressure and the blowing-oft point.
The object of my invention is to equalize ov

to vary in effect the inereasing tension of any

known forin or variety of spring, whether in
5 state of exteusion or coutraction, as may Iy

required for the different modifications ol re- |
gistance qud powerinvolved in mechanical pur-
poses. MWhen it is desired, for -example, to

. . . . '
hse & spring as asubstitute for a-weight in the

| %oading, of a safcty-valve lever of a steam-
yoiler - under cireumstances of locomotion
~ which miglitelisturb the actign of the forcdib
gray{yofa wefelit,the objectof miy invention

is to.orm a means of adjusting a spring to

1such an equilibrium of force that it shall

resict permanently a determined. pressure

upon the valve; bub when the sald press-
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are may be exceeded the valve-lever may beal-

lowed to rise to openthe valve inthesame man-
ner as if it had been confined by a weight,and
the whole throw or motion of thelever will be
made without the inercase of resistance that
would be the case with a spring applied.in the
ordinary manner. To attain this'object my
invention consists in .combining the- Spring

with an eccentric,through which its power 8
transmitted in such a manuer thatitisfirstap-

plied to the long radius, and continued by the
turning of the eccentric, so that the leverage
of the eccentric iy diminished as the intensity
of the spring is increased; the greater force of
the spring having a shorterdever to operate
npon; and in a simitar manner by passing the
ahain ovathos floxihle connaction of the SHTING
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“and valve (or other machinery to which the

spring is applied)around one-half the eireum-
fercnce of the eccentrie, the power of the
spring is transmitted from the eccentriez with

| constant increase of leverage in proportion
‘to theincreasein tension of the spring,so that
the increased force of the spring operating

upon its shorter lever has also 1fs resistance

placed upon a longer lever, oceasioning acon- |
version of the increased foree and lessened.

range of the spring to a diminished force and

extended range. The result of this compensa-

tion for the variations of the forceof thespring
by the leverages through which it is applied”
is, that whew the degree of eccentricity 1s
properly proportioned the entive range of the
expansion orcontractionofaspring will'beren-

-_(}cr-ed aniform and equal,and by ehanging the

drhountiof cecentricity the equilibritum will
he destroyed, ou the one Liand, by shifting the
avicof thewmeeentrie so that it becomes merely
1 putley the action of the spring 1s unchanged,

amd on the other by shifting the axis beyond
thepoint of equilibriwn theaction ofthespring.

will be diminished in intensity instead of In-
creased. | R o -
 Po enable others skilled inthe art to wiich
it appepfains to make and use my invention, 1
$vill proceed to describe 1ts construction and
operation with reference to the drawings.
Figurel is a front view of my said invenuion
with o portion of the frame removed, 50 a5 to
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exhibit the spring which is in its normalposi-
‘tion, and I'ig. 2 is a side.view of the same.

I"ig. 3°is a front view with the spring extend-

. The eccentric ¢ is made with a slot,through

which passes the axis 4, which is maintained

In-any required- position of eccentricity by
~nreans of the serew ¢. The chain d passesover
-the ettentrie and is attached to it at the screw
¢ or elsewhere, so that it moves with the ee-

-centrie, and it. is connected at one side to the |

‘spring ¢, and at the other to a rod, f, by the

- loop, in the end of which1t may be cohnected
~with whatever it may be desired to apply the

force of the spring: - The opposite end of the
spring is furnished with a-screw-cut rod, ¢, by
avhich the amount of strain upon the.spring

may be determined with the thumb screw or |

nut 2, according-to the index-plate placed at
thre pointer on the end of the rod.
of the nut & the degree of piessure may be cs-

tablished, and by the serew ¢, which controls |

the amount of eccentricity of the pulley, the
force may be rendered uniform or otherwise
' regulated as may be required. The axis D is
shpported by the vibrating frame x,on which
it rolls,instead of being confined in journalsin
the frames, by which means the friction is
greatly diminished. |

When it is desirable to have . a inereased

By nieange|

pose specibied,

leverage motion without enlarging the ee-

centrie, two of them may be used on the same

_ ont laxts with the spring drawing upon one and
~cd and a.portion of the frame also removed. «

the conmection upon the other, and gearing or

‘multiplying levers may also be uscd for the
Same puarpose, or eccentrics of different sizes
‘may be used, so that an elliptic or india-zub-
“ber or other spring of small maovement may

afford a large range of application. With a

chronometer or true spiral spring one end of
the spring should be attached to the shaft,and
the opposite end to a ratchet-wheel which can
be tarned and secured .in adjusting the ten-
‘sion of the spring. |

Having thusdescribed the manner in which

I prefer to make and apply my said invention,
I wish it to“be understood that I do not con-
fine myselfto that precise manner of construe-
tion or applieationof the princip’e of varving

the leverages to
tension; but -
~Wirat Ido claim as my invention is—

«atd different degrees of

- The combination of a spring with an ec-

cenfrie, substantially asdeseribed for the pur-

TIHOVAS SILVER.

Witnesses:
W, I Grirrirns,
War Ivivpne IHHALL.
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