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GILBERT H. CLEMENS, OF NEW YORK, N. Y.
Letters Patent No. 85,792, dated January 12, 1869,

.'.[MPROVEMENTV IN STEAM SAFETY-VALVES.

Al e

The Schedule referred to'in these Lietters Patent and making part of the same.
- . .

To all whom it may concern:

Be it known that I, GILBERT H. CLEMENS, of New
York city, county and State of New York, have in-
vented a new and useful Improvement in Combmed
Lock-Up Safety-Valves and Low-Water Indicator for
Steam-Boilers; and I do hereby declare that the fol-

_ lowing is a full and exact description thereof, reference

being nad to the accompanying drawings, and to the
letters of reference marked thereon, waking part. of
this specification, in which—

Figure 1 is a vertical central section of one con-
struction of said invention;

Figure 2 is a plan view of the same;

Figure 3 is a vertical central section of another con-
struction of ‘said invention; and

Figure 4 is a plan view thereof.

Like lefters refer to like parts in all thc figures ‘of
the drawings.

The characteristic features of my said inv entlon are
chiefly, and in general, as follows, viz:

First. The construction of the safety-valve for steam-

'genera.tols, whereby it is opened and closed by expan-

sion and contraction of the metal connections there-
with, and the arrangement with it of a steam-pressure
indicator-v alve, which last, at excessive pressure of
steam in the boiler, opens, and escapes steam from the
boiler, which escape steam acts upon said metal con-
nections to increase their temperature, expanding and

" lengthening them, and thereby cauging them them to

force open the safety-valve and relieve the boiler of
excessive pressure of steam within it.

Second. The construction of the safety-valve devices |

whereby to opeén and close the valve by the power due
to the expansion ard contraction of the metal connec-
tions therewith, arranged with reference to the low-

_water mduatm-valv ¢, which last is adapted to escape

steam from the boiler at low water in suck a manner
that the escape steam acts upon said metal connec-

‘tions, to expand and lengthen them, caiising them to

force open the safety-valve -and relieve the b011e1 at
low water.

Third. The combination, with said safety-valve, of
both the steam-pressure and low-water indicator-valve
80 as_to relieve the boiler by opening the safety-valve’

~

both at excessive pressure of steam and at low water.

To enable others skilled in the art to make and use
my invention, I will now proceed to describe its con-
struction and operation, making reference to the draw-

ings, and first- descnbmg that eonstruction of my in- |

vention shown in figs. 1 and 2.

a is 2 safety-valve, seated, at its périphery, on a
valve-seat, b, formed at the edge of a circular aperture
in a base-plate ¢, which last is fastened to the steam-
boiler hy a steéam-joint, with the aperture placed con-
eenmcally over an outlet-port in the hoiler.

d.is avertical metal cylinder, cast or attached by a
steam-joint to the safety-valve a, concentric with it,
aml serewed mto or connected at its upper open end

by a steam-joint, to a eircular plate, e, which last is
supported on-vertical rods or ports f f, screwed into or
attached at their lower ends to the base-plate v

¢ g are rubber cushions between the heads of the
bolts f fand plate ¢; but they may be dispensed with,

-and be substituted by suitable spaces left betweeh the

bolt-heads and plate ¢; for the hereafter-described up-~
watd-lengthening movement of the cylinder 4.

I is a vertical projection on the valve-plate @, hav-
ing & vertical port-hole, ¢, through its centre and the
valve-plate a and having a valve-seat formed on-its
upper end. - . ‘

J is.a vertical valve-stem, having a valve, k, at 113s
lower end seated upon the valve-seat of h.

The stem j has a guide-flange, I, formed upon lts
lower end, outside of the valve k a,na projection h.

The bear ing-surface of the valve & is shown made of
a glass disk, Which makes a non-corrosive valve-bear-
ing surface, which may be applied to valves or valve-
seats; bub 1ts use is not indispensably necessary. - -

m m are outlet-port-holes through the flange 7, for
free escape of steam from the valve. .

. n-are metal weights, in the form of rings, which
are placed on the valve-stem 7, and supported by a
flange at its lower end. The topmost ring is fitted fast
on the stem j to keep the .other weights down in place
on the valve-stem.

The upper end of the valve-stem J terminates in an

rannular chamber, o, of a dome formed on the plate e.
Port-holes in the plate ¢ form steam-passage ways from

the cylinder 4 to the chamber o.

Through a circular aperture in the top of the dome
is fitted loosely a lifting plug,-p, which, at its lower -
end, has a flange, which encircles the upper end of the
valve-stem, and has a lifting pin, ¢, secured horizon-
taly through it, and passing loosely through-a vertical
SlOu, 7, in the valve-stem J

" By raising thie plug, the valve-stem is raised, but, on
torcmg the plug down, the pin ¢ will move down ﬁcely
in the slot » until the bottom of the plug strikes upon
and is arrested by the plate e, so that the valve k can--
not be “loaded” by weighting or forcing down the

‘plug p.

. S is a lock-np post, seenred to the plate € near one -
of the rods f. Through horizontal holes in them, the
hasp of a padlock is passed, which prevents tummg
the rod f, to loosen or reniove the plate ¢, t0 “tamper?
with the valve.

A novel form of low-water indicator is shown in com-
bination with the deseribed safety-valve and steam-
pressure indicator-valve. It comsist of a bent pipe or

tube, u, forming a siphon, with its two vertical and
paraﬂel legs passing through and fastened steam-tight
to the va,lvc plate @, . and extending down into the
steam-boiler, so that the shorter leg reaches to low-
water line, and the other, longer leg, extends 1nto the
water below low-water line.

The upper bent end of the siphon-pipe passes Ioo.suly




through and near the upper end of a vertical slot, v, in
the valve-stem j.

W is an alarm - whistle, communicating with the
dome-chamber o, and blowny by escape steamn, which
may be used if required.

To secure the most desirable expansion of the eylin-
der 4 and the siphon-tube u, they may be made of
brass, or of metal having still greater expansion. They
may be made of iron, but with less degree of utility
for the purposes required of them.

In describing the operation of the described device,
the combination of the safety-valve ¢ and the stehm-
pressure indicator-vaive % will first be considered.

The described apparatus is attached, by a steam-
joint, to a steam-boiler over a steam-outlet port, after
having been adjusted for use by bringing the valve «
to its'seat b by tightening the bolts £ f, or by turning
and screwing the cylinder d into the plate e. The
valve @ opening downward, the pressure of steam in
the boiler acts to keep it ou its seat.

The indicator -valve %, being -weighted to resist a
given pressure of steam in the boiler, will, when the
steam exceeds that pressure, be opened, and will escape
steam from the boiler into and up through the cylin-
der d and the ehamber o, and out into the atmosphere
through the whistle W and around the pluo p. This
escape .atea,m, in coming in contact with the cylinder
d, imparts its heat to it, expanding and lengthening it.
Part of this Iengthemug of the cylinder d will be by
upward movement, as the posts f.f expand slightly, and
as the rubber cushlons ¢ g are compressible; but most
of its lengthening movement will be downwald from
the support the cylinder 4 has by the plate ¢, so ﬂl"bt by
its deseribed expansion, it will force dpen the safety—
valve a.

‘When steam has escaped through the safety-valve @
s0 as to reduce sufficiently its pressure in the boiler,
the indicator-valve & will reseat, shutting off the escape
of steam through the cylinder 4, upon which its tem-
perature will speedily be reduced, thereby contracting
and shortening it, and reseating the valve a.

The operation of the deseribed device when the low--

water indicator is employed in combination with it is
as follows:

The boiler being filled with water above low-water
line, and steam generated in the boiler, will cause water
from the boiler to rise.in both'legs of the siphon ,
filling them in proportion to the capacity of the steam-
pressure to compress air in the siphon. = The heated
water and air in that part of the two legs of the siphon
within the cylinder 4 increase their temperature, caus-

ing them to expand®and lengthen, and they, being fixed,
to the valve-plate @, will have an upward-lengthening,
movement, but not sufficient to cause the upper side:
of the bent part of the siphon-tube to come in con-~
tact with the upper end of the slot v of the valve-stem:

J, thus avoiding lifting the valve-stem j and valve & by:
the siphon-tube w when the latter is at or below the
temperature of boiling water.

‘When the water in the boiler falls below low-water
line, and below the end of the short leg of the siphon-
tube, the. water in the siphon-tube Wlll flow out of it,
down through the long leg, into the boiler, and stefun,
flowing from the boiler up through the short leg, will
take its- place, which will give to the siphon-tube u a.
higher temperature, expanding and lengthening it, so
that its upper bent end will bear aga,mst the upper
edge of the slot », and lift the stem j, and open.there-

" by the valve k. Steam escaping from the valve & will
then, as before described, expand, and lengthen the cyl-
mder d, and open ther eby the smfuty—valve a.

Whlle the water in the boiler is below low-water
line, steam will be in the siphon-tube, and the.latter
will continue to keep the valve & open until the valve-
gbem j becomes heated by the escape steam which sur-
rounds it, when its lengthening by expansion will re-
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seat the valve %, and stop the escape of steam into
the cylinder ¢ until the valve-stem beccmes cooled,
which, contracting and shortening it, will again ift the
valve h, and again escape steam mto the cylinder 4.

At each opening of the valve k, the alarm-whistle

W is biown by escape steam.
- On pumping water into the Dboiler, and filling it
above low-water line, and immersing the end of the
short leg of tlie siphon-tube, water will again be forced
up into the siphon-tube, the steam within it being dis-
placed and condensed, and the temperature of the tube
being reduced, it will e shortened. by contraction, and
the valve kb W1]l reseat,

I will now describesthe construction and operation
of the other form of my invention shown in figs. 3
and 4.

This combination differs but in one essential feature
from that shown in figs.' 1 and 2, which is, that the
siphon-tube w in the Iatter is substituted in the former
by a secondary cylinder within the cylinder d, forming
thereby, between the two cylmders, an annular water
and steam -chamber, and 51phon pipes connecting it
with the water or steam in the boiler at and ’below
low-water line.

In figs. 3 and 4, « is the safety-valve, seated at b on
the pla‘re ¢, and

d is the cylinder-connection to the safety-valve @, as
before deseribed, of figs. 1 and 2.-

The cylinder d has 1ts upper end serewed t0 a flange,
z, of the plate e, and has an external annular shoulder,
¥, which abuts against an" internal shoulder of a cap,
«, which last is comlccted to the base-plate ¢ by being
cast with it to connectmg—columns zz.

A rubber cushion-ring, y, is placed between the up-
per end of the eylinder 4 alld the plate ¢, forming a
st(,am-‘]omt

There is also a-rubber cushIon-rmg, ¢, between the
shoulder ¥ and the cap, ¢

& is a lock- bolt, passing fxeely through either of the
bolt-holes ¢ ¢ of the plate ¢, and secréwed into a screw-
hole, f', of the cap, &, nearly down t6 the plate ¢, 'a
space being left between the head of the bolt and the
plate ¢ to admit of the hereafter-described necessary
upward-expansion movement of the cylinder d. -

h is:the valve-seat projection; 4, the steam-inlet
port; j, the valve-stem; k, the valve; [, the valve-
guide flange; m m, the steam-outlet ports; n n, the
weights; o, the dome-chamber; p, the valve -lifting
plug; ¢, the lifting pin; », the valve-stem slot; and
W, the alarm-whistle; all vonstructed and a,dapted as
before described i in ﬁcrs 1 and 2. .

¢ is a eylinder, plaoed concentrically within the cyl-
inder d, with its lower contracted end screwed to the
valve—seat projection h, and its upper open end abut-
ting against the shoulder x of the plate e, with a rub-
ber cughion between the two, forming a steam-joint.

A steam or water-chamber, j7, is thus formed be-
tween the cylinders d and ¢'.

To secure equal and most desirable expansion of the
cylinders 4 and ¢/, they should be made of similar metal
of great expansive qualities, and the posts # # should
be of metal less expansive.

’ are two pxpes, passing vertically through and
fastenerl steam-tight in the valve-plate a. One of the
pipes leads down to low-water line in the boiler, and
the other leads down a little below low—water line, the
two pipes opening into the chambers j’,and thus form-
ing a siphon-commurication from it to the boiler.

In describing the operation of the apparatus shown
in figs. 3 and 4, it is only necessary to consider the
opemmou of the low-water mdmator—atta,chment con- -
s1st1n<r of the siphon-chamber j and the mphon—tubee

i 4, for the other parts of the apparatus operate as
before described of the similar parts shown in figs. 1
and 2.

The apparatus being attached, as b«fmc described,



to the stea.m-boﬂer, and the boiler being supplied with
water, and steam generated from it, the steam-press-
ure will force the hot water of the b01ler up through
the immersed s1phon -pipes 4" ¢ into the chamber j’,
compressing the air within it, and filling it with water
from the boiler, in proportion to the pressure of steam
within the boiler.

" The hot water dnd air withiu the chamber j° w,ill
impart their temperature to.the cylinders d and ¢,
expanding and lengthening them. Their lengthening
will be by upward movement, while attaining the tem-
perature of the hot water, as the valve g, bemg kept
to its seat by pressuré of steam in the hoiler, supports
the lower ends of the cylinders, and the rubber cushion
¢ is compressible to the degree requited to permit the
described lengthening-movemeant of the eylinders.

‘When the water in the boiler gets below low-water.

line, the lower end of the shorter pipe ' will be out
of the water and in the steam when the water in the
pipes ¢ 4 and chamber 5’ W111 flow out through the
longer pipe into the boiler, and steam, flowing up
through the shorter pipe, will take the place of it.
The steam within the chamber j7 will impart a higher
temperature to the cylinders ¢ and ¢ than the hot
water did, causing them to expand and lengthen still
more; and a8 the cushion ¢" and shoulder of the cap,
,prevent this further lengthening of the eylinders
from being by upward movement, it will be by down-
ward movement, which will force open the safety-valve
a, and relieve the boiler of steam.  Steam will con-
tinue to escape through the s&feny-valve a until water
is supplied to the boiler to fill it above low-water line,
when the cylinders d and ¢’ will become reduced in
temperatureby water from the boﬂer being forced up
-the pipes ¢’ 4 into the chamber j'.
the temperasure of the cylinders contracts and short-
ens them, and the safety-valve a is thereby reseated.
" TheTongerlegof the tube w gy e dispensed with;
but using the two legs to form a siphon greatly facili-
tates the described filling of the tube alternately with
water and steam. With like resulfs, the longe1 one
of the pipes 7' ¢’ may be dispensed with.
I an aware that valves have been used which only
indicate low water in steam-boilers by means of escape

steam from the boiler expanding metal counections, |

which operate, by expansinn, to open an “alarm-valve,”
which - only relieves the boiler of steam sufficiently
to blow a steam-whistle and give an alarm; but

This reducing of |
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adapting "a “safety-valve” to relieve the boiler of
steam sufficiently to prevent explosion of the boiler,
either or both at excessive pressure-of steam and at
low water, by expansion of metal connections oper-
ating said valve, I claim as new, and of my invention.

I claim as new, and of my invention—

1. A safety-valve for steam-generators, adapted to
be opened and closed by expansion and contraction of
metal connections therewith, constructed substantially
as herein set forth.

2. The construction of the satety-valve devices. for
steam-generators for opening and closing the valve by
expansion and contraction of the metal connections
therewith, combined with the steam-pressure indica~

-tor-valve, so that when the latter is opened by exces-

sive pressure of steam in the boiler, steam escaping .

from it acts to expand said- metal connections, and . -

thereby causes them to open the safety-valve, and
relieve .the boiler -of excessive pressure of steam, as
herein set forth.

3. The satety - valve devmes for steam - generators,
constructed as herein set forth, whereby to open and
close, by expansion and contraction of metal connec-
tions therewith, the valve-ports, in combination with
the steam-pressure and low-water indicator-valve, so
that, both at exeessive pressure of steam and at low
Watel in the boiler, they will operate, and the indicator-
valve will open, and steam. from the boiler, escaping
through it, will act to expand said metal connections,
and thereby cause them to open the safety-valve, and
relieve the boiler, as herein set forth.

4. The safety-valve devices @ and the steam-press-
ure indicator-valve devices &, combined and adapted
to operate together substantially as described.

5. The siphon-tube « and the steam-pressure indi-
cator-valve k, combined substantially as described. -

6. The combination of the safety-valve @ with the
steam-pressure and low-water indicator-valve % amd
s1phon-tube u, substantially as deseribed. :

. The arrangement, with the steam-valves, of the .
glass bearing-surface %, as herein set forth.

8. The construction and arrangement of the exter-
nal valve-guide I, substantially as described.

GILBERT H. CLEMENS.

Witnesses: ’

MELVILLE CLEMENS,
GEO. W: BURKHART.




