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To all whom it may concern :

Be it known that I, HENRY C. WILDER, of
Ashby, in the county of Middlesex and State
of Massachusetts, have invented a certain new
and useful Improvement in Safety-Valves, of
which the following is a specification.

This improvement ‘relates to safety - valves
having combined with them springs for resist-
ing their movement away from their seats.

The objeet of my improvement is to cause the
spring controlling the valve to operate with
a decreasing leverage, and thereby preventan
undue boiler-pressure.

Hitherto in the construction of spring safe-
ty-valves the arrangement for the adjustment
of the valve to a given boiler - pressure has
acted on or parallel with the axis of a spring
50 arranged that as an over-pressure of steam
raigsed the relief-valve from its seat the spring
acted upon it with an increasing force, thus
permitting the boiler - pressure to be danger-
ously augmented. Various devices for over-
coming this defect have been attempted, all of
which are more or less objecetionable.

In the accompanying drawings, Figure 1 is
a vertical sectional view of a safety-valve em-
-bodying my improvement. Tig. 2 is another
vertical view, partly in section, showing the
partsin a different position. Fig. 3 is a trans-
verse section of the same. Fig. 4 is a view of
a_portion thereof detached, and Fig. 5 is a
diagram showing a modification of my im-
provement. ’

Similar letters of reference designate cor-
responding parts in all the figures.

A designates the outer case or shell of the
As shown it is in the form of a cylin-
der. At itslower end said case fits a base, B,
‘to which it may be screwed. A passage ex-
tends through said base in the direction of its
length. This base is adapted to be connected

in any suitable manner to a steam - boiler.

45

Upon the inner end of said base are arranged
guides @ o, between which a valve, b, is
adapted to move freely back and forth toward
and from itsseat. The valveis provided with
a recess adapted to receive one end of a pin,
c. The said pin ¢ is preferably made of less
diameter than that of the said recess, so that
it may have a rocking motion therein. The
case or shell A has arranged in it a chamber,

(No model.)

C.  Avound this chamber,and within the case
ov shell, is a passage adapted to afford free
egress to steam eseaping from the boiler. In
the bottom of said chamber therg is an open-
ing adapted to receive a stem-like projection
with which the valve b is provided. Thusthe
valve is additionally guided in its movements.

In the chamber Cis arranged a lever, B. It
is fulerumed at %’ npon a projection, .  As
shown, this projection is knife-edged. This
projection may advantageously extend from
the inner surface of a plate, I, forming a re-
movable cover for the chamber, and secured
in place by screws or otherwise. In' the ful-
crum %’ may be a notch, and on the lever B a
corresponding rib to prevent a lateral move-
ment of the lever E, '

D is a spiral spring, employed to act on the
lever B so as to hold the valve normally on
itsseat. Thelever Bis preferably made curvi-
linear in form. Near the lower extremity of
said lever is a socket, f, preferably made in-
tegral therewith, and which is adapted to re-
ceive an end of the pin . Near its upper end
said lever Eis providéd withanotch, S’y adapt-
ed to receive a link, F, to which is attached
one end of the spring D by means of a hook, d,
made integral therewith, or by any other suit-
able means, in such manner that the said link
shall be approximately in line with the axis
of the said spring. I prefer to use a link for
this purpose; but I may in lieu thereof use a
swiveling connection or other device, or con-
nect the spring directly to the lever. The
lower end of the spring D is secured to a link,

‘G, by means of a hook, @, made integral with

the spring, or by any other suitable means.
Near its upper end the lever I is provided,
as shown, with projections ¢ ¢, which are
adapted to engage with the bifurcated end of
another lever, H. Thislever H is preferably

fulerumed upon. projections ¢ ¢, extending

from the inner surface of the plate H’. The
lever H extends through the said plate H,
and its outer end may be curved downwardly,
A pin, 4, prevents the lever H from being
drawn into the chamber C. Normally the le-
ver i and the spring D are inclined slightly
forward within the chamber C at an angle to
the line of application of the force tending to
raise the valve.
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In the projection % is a screw-threaded pas-
sage, j, adapted to receive at the inner end the
shank % of an adjustable device, H’. This ad-
justable device has on its inner end a head,
I, from which extend lugs I 7, one on each
side of a shoulder, 7?, located at the inner end
of the projection 4. The shank & of the ad-

justable deviee is adapted to be moved freely

in and out of the passage j. It is kept from
turning by the lugs 7. The link G fits in
notehes in the under side of the lugs 7 V'~

In the outer end of the passage j is a set-
screw, 4/, which, after adjustment, may be se-
cured in any desired position within said pas-
sage by a jam-screw, j°, passing loosely through

it and into the shank on the adjustable device

H?. The outer surface of the plate H'is pref-
erably recessed to facilitate the operation of
the screws j’ 5%

The link G has upon its upper end a boss,
m, through which extends a screw-threaded
passage open at both ends In the lower end

~of this passage is a pin, m/, which bears against

the hook d of the spring D. The upper end
receives a screw, m’. By adjusting the screw
lengthwise the tension of the spring may be
varied. - The link G is, as shown, held in such
position by the tension of the spring as to be
approximately in line with the axis of said
spring and with the link I. I may vary the
tension of the spring by manipulating the
serew § so as to alter the position of the ad-
justable device H®. The lever B, when in its
normal position, is canted forward toward the
inner side of the chamber, and the spring D
then acts through the lever B with the maxi-
mum leverage, under whatever adjustment
the parts may have upon the pin ¢, to keep-the
valve b on its seat. As the pressure of steam
raises the valve, the lever E is forced back-
ward toward the plate H', thus shifting the
point of the lever at which the resistance of
the spring is exerted upon it relatively to the
fulerum and to the point at which the power

“exerted upon the valve is transmitted to the

lever. In other words, the distance between
the point where the resistance of the spring
is exerted, measured laterally or across the
chamber from the fulerum of the lever, is be-
ing shortened relatively to the distance across
the chamber of the point at which the power
isapplied from the fulecrum of thelever;there-
fore the spring operates with a demeasmg
leverage. Tirwatipm

The valve may be tripped by pulling the
outer end of the lever H.

The adjustable deviece H” is a very impor-
tant feature of my improvement. Itsadjusta-
bility obliquely to the axis of the spring and
to the length of the chamber C is advanta-
geous, not only because it provides for varying
the length of the spring, but also because it
provides for simultaneously varying the nor-

mal relation of the point at which the resist-
ance of the spring acts on the lever E with
respect to the point at which the force exerted
on the valve acts upon the said lever.

In the diagram shown in Fig. 5 Thave used
a weighted lever, as at D. As the valveis
raised from its seat, the weighted lever oper-
ates through the lever E and link e to pro-
duce a decreasing leverage on the valve. This
arrangement is the equivalent of that pre-
viously described, and which I claim.

My improvement is applicable to safety-

valves for reservoirs containing compressed
air as well as for receptacles containing steam.
- 'What I claim as my invention, and desire
to secure by Letters Patent, is-—

1. In a safety-valve, the combination of a
case or shell, a valve, a spring .for retaining
said valve on its seat, and a lever connected at
one end to the spring and fulerimed near the
other on a fixed portion of the shell, all being
so arranged and combined that the force ex-
erted by said spring on the valve will be va-
ried when said valve shall have been raised
from its seat, substantially as specified.

2. The combmatlon of a valve, a spring for

retalnlng the valve on its seat, a lever having

the spring connected to it, ‘md a device also
having the spring connected to it and capable
of adjustment obliquely to the axis of the
spring, so that when adjusted it will vary the
tension of the spring and the point at which
the spring will normally act on the lever, sub-
stantially as specified.

3. In a safety-valve, the combination of a
case or shell, a valve, a spring for retaining
said valve on its seat, and a lever with which
the said spring is counnected, all being so ar-
ranged and combined that when in a normal
position said lever and spring will incline
forward at an angie to the line of application

of the force tending to raise the valve from

its seat, and when moved out of a normal po-
sition by said force will be together moved
backward, so that the spring will exert a va-
rying force upon the valve, substantially as
specified.

4. The combination of a valve, a lever; E,
a spring, D, a link, F, a link, G, and screw
m’, for adjusting the tension of the spring D,
substantially as specified.

5. The eombination of a valve, a lever, B,
spring D, lever H, a plate, H', having the
projection A, a link, G, an adjustable deviée,
H?, and means for adjusting said device toin-
crease or decrease the tension of said spring
D and vary the point at which it acts on the
lever, substantially as specified.

HENRY C. WILDER.

‘Witnesses:
T. J. KEANE,
JAMES R. BOWEN.
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