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To all whom it May concern:
Be it known that I. HENRIK CHRISTIAN Yoar, a
subject of the King of Denmark, residing at Copen-

“hagen, Denmark, have invented Improvements in
Steam-Boilers, of which the following is a specifica- |

tion.

In ordinary locomotive boilers the firebox and
tubes become heated to a higher temperature than
the outer shell, whereby serious strains are set up
which cauee difficulties both with the tubes in the
tube plate and with the stay bolts.

A further drawback in ordinary locomotive boilers

is that the water over the top of the firebox is insuffi-

cient, whereas over the fire tubes it is too deep and
thus reduces the steam space.

Figures 1 and 2. of the accompanying drawings

illustrate vertical sections at right angles to each

other of the firebox and of a locomotive boiler con-
structed in accordance with this invention with the
object of obviating these disadvantages.

The top of the firebox is formed by a box B fas-

~tened to the tube piate P, the cylindrical barrel of the
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boiler extending from the other side of the tube plate

P. A box bstayed in the usual manner and extending

down from the box B forms the front of the firebox, and
the sides of same are formed by means of water tubes ¢,
¢!, ¢* issuing from and returning to the box b. These
tubes are of "3 or >> shape, and the ends of their lower
and upper nearly or more or less horizontal branches ¢
and #° are expanded in the box b; and the more or
less vertical parts ¢! of the tubes join the branches ¢ and
t?. The water enters the lower tubes ¢ and is lifted
in the nearly vertical tubes # on account of the re-
duced specific gravity of the mixture of steam and
water created in these, tubes through which a strong
circulation is consetluenﬂy set up when they are heat-
ed, the steam bubbles rlsmg and drawing the water
after them. The plate is stouter where the tubes ¢

and ¢? are expanded into it, and outside these tubes
are plugs p which can be removed to enable the tubes

to be expanded, and partially cleaned. The Welght |

of the tubes ¢, ¢!, #? is carried partly by an angle iron
between the box b and the tube plate, as seen on Fig. 2
The tubes ¢, ¢! ¢ are kept in place and also partly

carried By a bar, shown in dotted lines on Fig. 1 and
in full lines on TFig. 2. |

In ordmary locomotive boilers, furthermore, it is
especially the hot flat stayed inner sides of the fire-
box that connect the tube plate with the front of the
hrebox which cause troublesome strains, which strains
are in present construction eliminated as in place of
these sides there are provided the tubes ¢, i, {2 which
have no connection with the tube plate Besides
those shown, other > shaped tubes (or out and return
tubes) may issue fromn the box b to increase the heating
surface.

‘say aboutl two feet.

~ | a8 in ordinary constructions, detract from or curtail

the area of the tube-plate destined for holding the fire
tubes of the barrel. The same number of fire-tubes,

therefore, can be placed further apart with greater

water space between them.

In order to provide sufficient depth of water above
the firebox and at the same time obviate excessive

depth of water above the fire tubes in the barrel, water -

tubes T are introduced between the lower part of the
water space of the barrel-of the boiler and the box

b b or B, the water lifting power of the tubes T due

to the reduced specific gravity of the water and steam
in them when heated being sufficient to lift the water
These tubes T may be given a
sufficient curvature to provide elasticity for taking up
the strains caused by the heat.
vents the water from returning to the cylindrical boiler

until the water over the bottom of the box B reaches

the height of this weir or flange E, which, as seen on
the drawing, is formed by bending up the bottom of
the box B and is riveted to the tube plate P. When

desired, the said weir or flange E can be raised by an

additional thin plate. In case of a double set of tubes
T, the height of the water line over the bottom of the
box B depends on those tubes T which are least heated.

If the weir or flange E be very high and outer and inner
rows of tubes T be provided, the outer tubes being

more ‘strongly heated than the inner the water may
.85

ascend 1n the outer strongly heated tubes and descend
through the inner. As will be seen, when no firing

takes place the water level in the box B and in the

cylindrical boiler will be the same.

In ordinary locomotive boilers, the weir or flange E
must be carried right round the top, or the top be made
cup shaped in other suitable manner. By this arrange-
ment, when the feed water is introduced in the coldest
part of the cylindrical boiler, then the coldest gases
will act on the coldest water and the flame on the hot-
test water over the firebox top. It will be scen that
the water level over the bottom of the box B is kept
automatically to the height of the weir or flange E as
long as firing takes place (and ought to be say from four
to five inches above the water line in the barrel of the
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A weir or flange E pre-

79

80

90

95

boiler); only the water line in the barrel of the boiler 1g0

need be noticed.. The boiler is therefore practi(,ally
free fromn explosion, because if the water level in the
barrel of the boiler sinks below the tubes, these will
be exposed and leak and the fires be extinguished.

What I claim is:— |

1. In a steam boiler of the locomotive type, a chamber
above the firebox, a weir or flange dividing said ehamber
from the barr?l of. the boiler, and a chamber depending

from said first mentioned chamber and forming the front
of the firebox.
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2. In a steam boiler of the Iocomotwe type, & chamber

above the firebox, a weir or flange dividing said chamber

The described arrangements 'do 1101; either, | from the barrel of the boiler, a chamber depending from
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said first mentiored chamber and forming the front of the | lower part of the water space of the boiler barrel, an up-

firebox, and water lifting tubes connecting the water space
of the chamber above the firebox with the lower part of the
water space of the boller barrel.

3. In a steam boiler of the locomotive type, a chamber
above the firebox divided from the barrel of the boiler, a
chamber depending from sald chamber and forming the
front of the firebox, tubes forming the sides of the firebox
and each connected to sald depending chamber at different
[evels, and water tubes connecting the water space of the
~chamber above the firehox with the lower part of the water
space of the boiler barrel. |

4, A firebox for a steam boiler of the locomotive type
comprising a crown sheet above which a chamber is
formed, a bhack tube plate carrying the boiler tubes, a
water chamber depending from the chamber ahove the fire-
box and forming the front of the firebox, and rearwardly
extending bent water tubes forming the sides of the fire-
box, the two ends of each of the said tubes being connected
to the said water chamber at the front of the firebox at dif-
ferent levels, as set.forth.

. 9. In a steam boiler of the locomotive type a chamber
ahbove the fire box having steam and water communication
with the Dboiler barrel, a weir or flange dividing the wauter
space of said chamber from the water space of the barrel

of the boiler, a water chamber depending from said first

- mentioned chumber and forming the front of the firebox,
and water lifting tubes passing through the firebox con-
necting the water space of the chamber above the firebox
and the water space of the depending chamber with the

ward water current through the said tubes Dbeing createil
causing the water in the chamber above the firebox to flow

over the said weir and back to the lower level of the water

in the bharrel. _

6. In a steam boiler of the locomotive {ype a chamber
above the firehox divided from the barrel of the boiler, a
chamber depending from chamber and forming the front
of the firebox, and out and return water tubes forming
the gides of the firebox and each proceeding from and con-
nected to said depending chamber at different levels,

7. A firebox for a steam bhoiler of the locomotive {ype
comprising. a crown sheet above which a chambler is
formed, a back tube plate carrying the boiler t{ubes, a
water chamber depending from the chamber above the fire-
box and forming the front of the firebox, and rearwardly
extending Dbent, water tubes proceeding from sald depend-
ing water chamber and forming the sides of the firebox.
the two ends of each of the suid water tubes being con-
nected to the said depending water chamber at the front
of the firebox at different levels, and tubes through the
firebox, which tubes when heated cause the water in the
upper chamber to rise until it flows over a weir and back
to the lower water level in the barrel of the boiler.

Signed at C‘openhagen, Denmurk this seventeenth day of

‘Mareh 1806,

IHHENRIK CHRISTIAN VOGT.
- Witnesses : | |
A. RUPERWIN,
1. G. V. PETERSEN.
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