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~ UNITED STATES PATENT OFFICE,

NORMAN WIARD, OF WASHINGTON, DISTRICT OF COLUMBIA.

IMPROVEMENT IN STEAM-BOILER ATTACHMENTS.

Specification formirg part of Letters Patent No. 157.051, dated November 17, 1874 ; applicasion filed
| November 2, 1874,

~To all whom it may concern : | | be transferred to the water, and the water af-
__Be it known that I, NoRMAN WIARD, of | terward discharged into the boiler below the
Washington, in the District of Columbia, | water-line. The first of these methods is pref-
have invented certain new and useful Im- | erable when saturated steam is required; but
provements in Steam-Boiler Attachments, of | when any degree of superheating is desired,
which the following is a specification: | 1t may be more conveniently accomplished by
My invention has for its object the equaliza- | the latter method.

tion of the temperature of the difterent parts ! 1In the drawings, Figure 1 represents a front
~ of ‘steam-boilers, in order to prevent sirains, | elevation of a boiler with my improvements
ruptures, and explosions, and regulate, auto- | attached. Iig. 2 represents a side elevation
matically, the required superheating of the | with a portion of the boiler removed, showing
steam above the point of saturation, and main- | the interior. Fig. 3 shows a side view of the
- tain such temperature uniformly. water-chamber, and Fig. 4 a vertical and hori-
The practice of superheating steam, except | zontal section of the same. Fi g. O represents

to a few degrees above saturation, at which | a top view; and Fig. 6, a vertical section of

- point the steam is thoroughly dried and in | the valve-box, connected to the pipe leading
best condition for economical use, is danger- | from the lower part of the boiler to the water-
| ous and unnecessary. There are but few boil- chamber. Fig. 7 is a vertical section, and
~ ers, as at present constructed, that do not al- Fig. 8 a side view, of the circulating valve and

S low the steam to become highly heated, es- | chamber in the pipes. |

- pecially when no steam is being drawn off| A represents an ordinary tubular boiler,
.- when the engine is stopped. In saturated | with steam-space, and provided with steam-
- Steam the temperature corresponds uniformly | dome, as usual. B represents a cvlinder or
with the pressure; but with superheated steam water-chamber, extending through the top of
the temperature is always in excess of the | the boiler into the steam-space, and provided
‘pressure. The heated steam, like hot air and | on its upper end with a box or casing, B,
other fluids, has a tendency to seek the high- | Within said cylinder or chamber is a float, C,
~ est part of the boiler; therefore, while the | bored vertically through the center, through
~ lower part of the boiler, filled with water, 1s | which bore extends a spiral spring, D, se-
at the normal temperature, the upper part or | cured at a point near the top of the cylinder,
Steam-space down to and in immediate con- | and at its bottom to the float. The float is
tact with the water-line, is heated to a higher suspended by a spring, as illustrated in Fig. 4,
temperature by contact with the superheated | so as to Just take its weight when surrounded
steam. This unequal heating, which canses | by either steam or air. When surrounded by
unequal expansion and tension in the boiler, | water, the extension of said spring is reduced
18 believed to be the cause of many. explosions, | in proportion to the difference of the specific
‘and the strains and ruptures which injure and gravity between the water and float, thereby
ultimately destroy the boiler. causing the float to rise and open the valve e,
My invention, therefore, relates to certain | as clearly shown in Fig. 4, The float C is at-
- devices, hereinafter described, by which the | tached to a lever, E, by means of a link, E.
- steam 1s prevented from becoming unduly | Said lever is pivoted in the casing B/, near the
" heated, and restored to the condition of satu- | end at which the exhaust-pipe I enters, and is
- rated steam automatically, without attention | provided with a valve, ¢, which falls directly
1rom the person in charge. This is accom- | on the end of the said exhaust-pipe F, which

- plished by taking a quantity of water at in- | extends downward below the boiler, and is

tervals from the lowest part of the boiler, | provided with a valve-seat. & represents a

where it is least heated, and, carrying it up into | pipe extending from the lower part of the
the steam-space, either discharging it directly | boiler upward to a valve-box, G/, which con-

Into the steam-space from time to time, or re- | nects said pipe with the pipe G/, which passes .

taining it above the water-line in a suitable { upward above the boiler and down into the
. chamber, so that the heat from the steam will | eylinder B, terminating near its bottom. From
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betwpen the pipe G and G’ may be cut off

- when desired, and the communication between
pipes (' and H established. - I represeuts a:
- circulating-pipe extending through the steam-
. space of the boiler, and communicasing at its:
ends with the cylinder B at its upper and- |
- lower. parts. -
~opening, &, over which is seated a valve, ¥/, |
secured 11}_}011 the end of a balanced 1ever, L |
- atbached to said pipe, as shown pmrtwulaﬂy
~in Figs. 7T and 8. M represents a lever, con-

Said pipe is provided with an

neeted by means of a link to a

B/ immediately below the lever 1.

- Phe. operation ‘of my apparatus 1s Qas fol
lows: The first action of any pressure of

_steam will nearly fill the chamber B with water

. from the lower part of the boiler through pipes
- G and G/, raising the float until the exhaust-
. valve on the (,nd of lever LK closes the ex-

- As the chamber B fills, the eircu-
- lating-pipe I also becomes filled with the water.
EEEE ‘Nlnle the chamber B 1s filling the water at-
~ tains-a great momentum, ‘which ereates suffi-
cient pressure to open v alve K/ and throw a
. quantity of water into the boiler.

h auat—plpe

This will
oceur whenever the chamber B 1s filled; caus-
ing a circulation throughout the water in the
boiler, and tending to equah/e the tempera-
ture. When the ior(,e acquired by the mo-
mentum of the water is expended the valve
K’ drops and shuts communication . between
pipe I and the boiler. While in this condi-

tion, should the steam in the steam-space be-
come superheated, such Leat will be immedi-
ately transferred by the ecirculating-tubes to
the chamber B, until the pressure amounts to
sufficient to ﬂllOW the water back into the
boiler through opening &k in valve-case K, by

The: valve box | Ing: (x’ acting as a check - mlv

lever, N at--1

- tached to-a shaft, n, extending iuto the casmg

-TPo this |

- shaft is secured a forked lever, 7, arranged to |
. operate the lever K 1n either d}rectmn at the

—will of the engineer, by means of lever M. audj

- N, as will be Iewdﬂy understood. .

. the valve-box G/ an exhaust-pipe, H, extends | forcing opeu the valve K/, the valve ¢ in.cas- .
~downward - under the Dboiler.
is provided with s pmig valves or cocks g h
- and a stop-valve, 4, as shown particularly in.
- Fig. 6, by means of which the communication:

When said

chamber is 1mpt3 the float © falls, opening . ..
the end of exhaust-pipe H, relieving the press- -
-urein chamber B, Water from the lower part

- of the boiler will be immediately tbhrown into
chamber B, and through the circulating-pipes = = .
I I, raising "the float C to- operate the lever, .
thereby closmg the valve ¢, thus automati- - - -
_-cally equalizing the temperature throughout.

The above operation may be made to take

| place at the will of the engineer by meansof- - - =
the levers M. and N, which operate the lever o
E, as will be. readlly understood. - The sed1- =
ment which may collect, having a tendency to = =
- fall to the lower part of_ the boiler, will be car-

ried over from time to time by the water into -~ -~ -~
the chamber B, from which it may be dis- - .=
charged when debned through the exhaust- !
pipe H and pipe G/, by snnply opbnmg com-

mummtlon betwebn the same.
"What Ieclaimis— -

‘1. The combination of avalve box, G/,spring- .
__va;lves g h, stop-valve ¢, and pipe G G’, valve- - - .
box G, constructed bllbbt&lltl’ﬂlj? as - showu

and descmbed |

- 2. The combination of a cnculatmﬂ

4, The eombm{l}tmn with a steam-boiler, of a

water-chamber, B, casing B/, float C, .&,puun D,
circulating-pipe I Gll‘bul‘ltlllﬂ valve K7, pipes
G/, and valve- box G/, all constructed and ar-
ranged for operation subst.:mtlcﬂly as shown
and specified.

In testimony that I claim the forwemn I
have hereunto set my hand.

NORMAN WIARD.
Witnesses:
ALBERT H. NORRIS
JAMES L., NORRIS.

Lhe-- B
chamber, K, and weighted valve: K/ with the =
circulating-pipe I and water-chamber B, all -
‘econstructed bllet&lltlElHV as a,nd for the pur-
pose described. | S
3. The (,ombmcmtmn w1th pipes G G and. R
valve-box G/, valves. ¢ J I, and its operating- |
Jever, of the e*ﬁ:haust-lnpe H, for.the purposeof. . - - - -
remonnﬂ‘ sediment, Subhtmnmllv asdescribed. - .
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