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This invention relates to improvements in
water tube boilers having more than one
steam and water drum or a divided steam and
water drum. -

It is found in certain types of water tube
boilers having more than one steam and water
drum or a divided drum that the water levels
are different in the several drums or steam
and water spaces and these levels vary with
each change in load. The difference in levels
may be so great that when one drum or one
half of the drum has a normal water level as
indicated in the water gauge, the other drum
or other half may be quite full of water.

In most designs the steam and water drums
are connected by steam and also by water con-
necting tubes. It is found that the freer the
passage through the steam .connectors the
greater the level differences will be for a par-
ticular load. As a result of experimental re-
search I have found that the resistance of the
steam cross tubes or steam Passages may be
depended on to prevent excessive level differ-
ences, and also to prevent the passage of a so-

? called emulsion of steam and water through

the so-called steam connectors. This inven-
tion is especially useful where the steam out-
let to the steam main and the water level
gauge are connected to the same drum.

The difference of pressure due to the re-
sistance of the steam connectors has to be bal-
anced by a modification of the water levels,
the hydraulic head corresponding to the
change of levels being equivalent to the pres-
sure loss through the steam connectors.

Experiments already conducted 2o to show
that when the boiler is evaporating 8 pounds
per hour for every square foot of external
tube heating surface, the excess pressure with-
in the front drum should not be less than Toth
of a pound per square inch, if filling of the
front steam and water drum is to be avoided
at all rates of steaming.

According to the present invention, there-
fore, the steam connectors between the drums

or steam passages between the divided drum-

are arranged to afford a resistance which
causes a pressure loss of not less than ;th of
a pound per square inch, when the evapora-

rangement-of the invention; Figs.

tion of the boiler is 8 pounds per hour for
every square foot of external tube surface.
The excess pressure within the front drum
or front half will increase almost as the
square of the load and consequently the wa-
ter in the front drum or front half will be
forced down as the load increases. - The
amount’ of depression, as this is called, is
limited by the fact that at a certain critical
load the ends of the uppermost row of wa-
ter cross tubes or passages will become un-
covered, and they will then convey an emul-
sion of steam and water to the rear drum or
rear half. - If the uppermost row of water
cross fubes or passages has a large carrying
capacity, the level of the front dram or front
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half will remain constant at the level of

these tubes for any load above the critical
value. Under these conditions, moreover,
the level in the front drum or front halt is
practically independent of that in the rear
drum or rear half. = o

The steam connectors generally take the
form of tubes or passages, but steam pipes
containing valves or other devices to regu-
late the resistance may be used. The high-
est connecting tube or passage between the
drums, or the highest row of connecting tubes
or passages, constitutes or constitute the
main steam carriers and these are the tubes
referred to herein. : _ '

The invention is illustrated in the accoms-
panying drawing in which

Fig. 1 shows ciagrammatically a tri-drum
boiler in which the level in the front drum is
depressed due to the provision of the ar.
2,3, 4,
and 5 are sectional detail views lustrative
of various ways in which a resistance can be
interposed in the steam conmnectors whereby
the pressure within the front steam and wa-
ter drum may be increased and the level
in such drum thereby depressed.

In the various figures, in which like refer-
ences Indicate like parts, A is the front steam
and water drum or front half, B the rear
steam and water drum or rear half and C
the lower or mud drum. D indicates the
steam connectors or passages between the
drums' A and B, and E indicates the water
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connectors. B indicates the boiler tubes con-
necting the drums A and B to the drum C.
The front bank of tubes I’ connecting the
drums A and C is contacted by the hottest
gases so that most or all of the steam is gen-
erated in these tubes with the result that
the drum A receives most of the steam or all
of it, while very little, if any, steam is gen-
erated in the tubes B’ between the drums B
and C and passes into the drum C from these
tubes.

In Fig. 1, the tubes are made of such a
diameter ss to afford sufficient resistance to
produce the highei pressure drop.

Tn the arrangement shown in Fig. 2, the
resistance in the steam connectors D 1s pro-
vided by means of a ferrule F driven into
the end or ends of such steam connectors.

In Fig. 4 the arrangement employed con-
sists of a screw-down valve J adapted for
adjustment by the operator. :

In Fig. 5 is shown an arrangement con-
sisting of a flap valve K interposed in the
cteam connector D and loaded by means of
an external lever and weight L or by inter-
nal or external springs. ,

A water gauge M is connected to the rear
drum B from which drum the steam is taken
off through the outlet N. By this invention
the restriction or resistance in the steam con-
nection between the drums A and B will

- prevent the water from rising so high in the
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dvum A as to cause priming when the gauge
M indicates the proper water level in the

drum B.

The invention is also applicable to a boil-
er having a single steam and water drum
that is divided into separate steam and water
spaces by a partition with openings there-
through connecting the separate spaces, the
openings above the water spaces being re-
ctricted as above indicated to provide the
proper pressure drop. ,

The illustration shows a Stirling boiler,
but there are numerous other boilers in
which the same problem arises. The inven-
Hon is not necessarily confined to boilers
having a divided steam and water drum or
two steam and water drums, but is also ap-
plicable to boilers having any greater num-
ber of such drums. For the purposes of the
invention a steam and water header may be
regarded as equivalent to a steam and water
drum.

I claim: .

1. In a boiler having a front steam and
water drum and a rear steam and water
drum, a lower drum connected by tubes to
said steam and water drums, the tubes con-
necting said lower drum to said front drum
being located so that they are contacted by
the hottest gases and have the most of the
steam generated in them and delivered to said
front drum, steam connections between said
front and rear drums, and a restriction in
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said connections to cause greater pressure in
said front drum and tend to equalize the
water levels in said steam and water drums.

9. In a boiler having a front steam and
water drum and a rear steam and water
drum, a lower drum connected by tubes to
said steam and water drums, the tubes con-
necting said lower drum to said front drum
being located so that they are contacted by
the hottest gases and have the most of the
steam generated in them and - delivered to
said front drum, a steam outlet from the
steam space of said rear drum, steam con-
nections between said front and rear drums,
so that steam flows from said front drum
to said rear drum and thence through said
outlet, and a restriction in said connections
to cause greater pressure in said front drum
and tend to equalize the water levelsin said
steam and water drums. L

3. In a boiler having a front steam and
water drum and a rear steam and water
drum, & lower drum connected by tubes to
said steam and water drums, the tubes con-
necting said lower drum to said front drum
being located so that they are contacted by
the hottest gases and have the most of the
steam generated in:them and delivered to
said front drum, steam connections between
said front and rear drums, and a restriction
in said connections sufficient to cause a pres-
sure loss of not less than one tenth of a pound
per square inch when the evaporation rate
in said boiler is eight pounds per hour per
square foot of external tube surface.

HENRY SHILLETO HORSMAN.
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CERTIFICATE OF CORRECTION,
Patent No. 1,882,845, October 18, 1932.
HENRY SHILLETO HORSMAN.
It is hereby certified that error appears in the printed specification. of the
above numbered patent requiring correction as follows: Page 2, after line 18,

insert the following paragraph —

"In Fig. 3 the resistance comprises an orifice plate G interposed in
the steam connecter D, "

and that the said Letters Patent should be read with this correction therein
that the same may conform to the record of the case in the Patent Office.
Signed and sealed this 7th day of February, ‘A. D. 1933

M. L Moaore,
(Seal) Acting Commissioner of Patents,



