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To all whom it may COnCern.:

Beitknown that , WILLIAM JAMES FOSTDR,
a subject of the Queen of Great Britain, resid-
ing at Arnside House, Gordon street, Datlam
ton in the county of Stafford, Enn'la,nd have
invented certain new and useful Improve-
ments in or Relating to the Circulation of

Water Through the Twye1s and Coolers of

Blast- Furnaces of which the following is a
speci: lcatlon

This invention has leferenue to the circu-
lation of water through twyers and coolers of
blast-furnaces for keepmﬂ' the said twyers
and coolers, particularly their extreme inner
Or nose ends, from be(,omm_ﬂ' burned. Such

twyers and coolers are usually constructed of

a number of tubular spirally-winding coils
or of a double casing divided up into com-
munieating chamberq When a twyer or

cooler is burned a hole or a number of such

are made in the water- passaﬂ'es—-namely, in

the walls of the winding-coils or in the casing

of the communicating chambers |
The present system of water cireulation in

twyers and coolers is one in which the water

is forced or pushed through the twyers and

coolers from the water- supply end, and this

at a considerable pressure in mder to 1insure
a very rapid flow and a constant and quick
change of the water through the coils or cham-
bers of the twyers and coolers. In order to

- elfectively accomplish this, it is often neces-
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sary to feed the water to the said twyers and
coolers from a considerable elevation in re-
spectthereof,sometimes as much assixty feet.

- Practical experience clearly shows that no
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matter how good such water circulation may
be it is impossible (even if the twyers and

coolers are frequently changed) to prevent
the said twyers and coolers at times burning

out, and this without it being possible from
a practmal standpoint to ascertain that the
same has taken place. The burning out of
the twyers and coolers allows part of the cir-

culating water to flow into the furnace with

very serious results to the interior and to the

working which is taking place.

Now this invention is an improved system
of water circulation, as aforesaid, which will
prevent the flow of water into the furnace
should any of the twyers or coolers burn out.
The said improved system is characterized

_twyel 8.

byl the application of a force at the disehargeL
end of the twyers and coolers to pull, -draw,

or suck the water through the latter in con-
tradistinetion to pushlnﬂ* 1t through from the
water- sunply end, as before deﬁned and also
by arranging the Water supply or feed in re-
spect to the twyers and coolers so that with-
out the pulling or drawing through force, as
aforesaid, 1n the operation no water can flow,
so that the flow of water from the supply
must automatically cease immediately a hole

coolers to cause a break or a diminution of
the suction in the system.

The Invention can be carried into effect by
the application of a pump at the discharge

end of the twyers and coolers or by causing
‘the system to act on the principle of a s.uphon |

with the long leg of the siphon at the dis-
charge end of the twyers or coolers, as shown
in the drawing, in which arrangement the
considerable fall given through the long leg
of the siphon creates a or eater velocity of the
water at the discharge eud inducing & suck-
ing action, which pulls the water through the

charge end of the twyers or in the case of a

siphon action the pulling or drawing through

force at the discharge end of the twyers or
coolers exceeds any pushing-through force

‘which may be present on the supply end of
the twyers and coolers, although according.to
this invention a strong point is claimed by ar-

ranging the water-supply so that the circulat-
ing water before passing through the twyers
and coolers must be 11fted

In the accompanying sheet of dl&Wlnﬂ‘ a
diagram shows a practical way of carrying
thls invention into effect, the twyers and eool-
ers being shown constructed of tubular coﬂs.
Tn this diagram, a is the furnace.

¢ ¢ are the tubular blast-twyers.

d  are the tubular coolers.

e e are the blast-supply pipes.

- fis the water- supply, and g is the water-
discharge.

Arrows are used to indicate the direction
of the water circulation.

The water-supply f is a tank, into which
feed-pipes ¢* d* dip. These pipes-lead, re-
spectively, to the twyer ¢-and the cooler
and are connected up to the coils composing
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sufficiently large is burned in the twyers and
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In the case of the former at the dis- -
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them, so that the water first flows to the in-
ner ornose ends. Pipesc® d?are respectively
attached to the discharge ends of the coils of
the twyer and cooler and are connected up
with a pump o, placed in some suitable and
convenient position. The pipe m may sup-
ply water to the tank of the water-supply /.

From the said drawing and the foregoing
it will be clearly seen that the water at the
supply end of the twyers and coolers has to
be lifted before it can flow, and this is done
by means of the pumpo atthe discharge end.

It will also be obvious that if the twyer or

cooler gets burned out air is at once admit-
ted and a break caused in the water-supply.

If the hole burned in the twyer or cooler is
not too large a one, the continued working of
the pump will sometimes cause a piece of
substanceinsidethefurnace,suchasgraphite,
to be drawn into the said hole and effect a
temporary repair.

If the circulating water is not lifted at the
supply end, a valve may be fitted to the said
end to automatically close immediately the
pull on the water from the pump is lessened
by the air admitted through the twyers or
cooler burning. |

I desire it understood that I do not limit

myself to the particular means shown and
described for drawing the water through the

twyers and coolers, as I regard my invention
as residing, broadly, in the arrangement at
the discharge side of twyers or coolers of any
suitable means for drawing the water there-

throngh in contradistinetion to means ar- |

"
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ranged at the supply end for forcing the wa-
ter therethrough.

IHaving now described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18—

1. The combination with a furnace, of a
hollow twyer suitably connected thereto and
adapted to have a cooling medium circulate
therethrough, a hollow cooler surrounding
said twyer, and means connected with the
hollow space of said cooler and twyer for
pulling the cooling medium therethrough,pre-
venting the cooling medium from escaping
through an opening which may be burned 1n
the twyer from the heat of the furnace, and
for closing up said opening by the pulling or
drawing on of the slag-making material with-
in the melting zone of the furnace.

2. The combination with a furnace, of a
hollow twyer exposed to the melting zone of
said furnace and adapted to conduct a cool-
ing medium, and means connected with the
hollow space of said twyer for pulling the
cooling medium therethrough and which is
adapted to seal an aceidental opening formed
in the twyer, by drawing the material within
the melting zone thereto.

In testimony whereof I have hereunto set

my hand in presence of two subseribing wit-
nesses. -

WILLIAM JAMES TOSTER.

Witnesses:
GEO. TUERY,
A. F. BIDDLE.
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