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4 Claims. (CI. 122-406) 
The present invention relates to mereury boilers 

such as are used in power plants to produce ner 
Cury vapor for. Operating turbines, More par 
ticularly the invention relates to the kind of 
boilers and boiler arrangements as may be used 
wherever headroom is limited as is the case with 
power plants for operating locomotives and ships. 
To provide a path of sufficient length in the heat 
ing tubes of such boilers the tubes have to bein 
clined or placed horizontally whenever the head 
room is limited and to prevent burning through 
of the heating tubes at a high rate of heat trans 
fer the mercury is preferably forced through the 
tubes by pumps. . 
The object of my invention is to provide an 

improved construction and arrangement of mer 
cury boilers of the type above specified whereby 
Such boilers may be operated efficiently and eco 

| nomically. - 
For a consideration of what I believe to be 

novel and my invention, attention is directed to 
the following description and the claims ap 
pended thereto in connection. With the accom 
panying drawing. - - 

In the drawing. Fig. 1 illustrates a mercury 
boiler arrangement embodying, my invention; 
Fig. 2 is a section along line 2-2 of Fig. 1; and 
Fig. 3 illustrates a modification of a part of Fig. 1. 
The arrangement of Figs. 1 and 2 comprises 

a plurality of boiler units. 0, ff. Each unit has 
a casing f2 with a wall 3 of heatresisting ma 
terial. The casings Oand if f are joined at their 
upper end to a flue 4. Each casing has a lower, 
substantially cylindrically-shaped portion form 
ing a combustion Chamber 5 and an upper por 
tion forming a convection chamber; 6 connect 
ing the combustion chamber 5 to the fue 14. 
The combustion chamber 5 has a row of heat 
ing tubes 7 lining the wall 3. Lower portions 
8 of the tubes are curved along the wall 3 and 
have ends connected to a lower header 9. Fhe 
curved portions 8 permit relative longitudinal 
expansion between the tubes. Upper portions 20 
of the tubes are necked or curved inward and 
connected to a bank of heating tubes 2 located 
in the convection chamber 6 and having dis 
charge ends connected to top portions of a hori 
zontal, cylindrical drum. 22. The tubes 2F of the 
unit are connected to one side of the top por 
tion of the drum 22 while the corresponding 
tubes 2 of the unit 0 are connected to the op 
posite side of the top portion of the drum 22. 
The tubes f7 in the combustion chamber, as well 
as the tubes 2 in the convection chamber, are 
inclined towards the vertical center line through 
the drum, and the two units 10 and f{, in par 
ticular the cornbustion chambers thereof, are 
symmetrically, arranged with respect to the 
aforementioned vertical center line through the 
drum. 22. . . . . . . . 
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The drum 22 has at least one, in the present 
instance two, feed chambers 23 and 24 (Fig. 2) 
extending vertically downward from the bottom 
portion of the drum and containing mercury 
pools 25 during operation. The feed chambers 
23, 24 are connected by an equalizing pipe 2 ga to 
equalize the liquid levels in the two chambers. 
In case the mercury boiler, is operated with a 
Inixture of mercury and a small amount of in 
redients, such as titanium, zirconium, calcium, 
magnesium, and the like to assure wetting of the 
ferrous metal Surfaces by... the mercury and to 
prevent dissolving of the ferrous metal by mer 
cury at high temperature, it is important to 
maintain the concentration of these ingredients 
in the mercury uniform in the different parts of 
the boiler. To this end the feed chambers 23, 24 
are fed with mercury not only from points direct 
ly above the chambers but also from points of 
the drum horizontally considerably spaced from 
the chambers. In the present example mercury 
is conducted from the drum 22 to the chamber 
23 by a conduit 24b connected to the chamber 23 
and having an inlet considerably axially spaced 
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from the inlet of the chamber 23. The inlet to 
the conduit 24b is connected to the drum 22 near 
the inlet of the chamber 24. Likewise, the cham 
ber 24 is fed by a conduit 24c having an inlet 
portion connected to the drum near the inlet 
chamber 23. With this arrangement uniformity 
of mixture of mercury and ingredients is main 
tained uniform in the feed chambers 23, 24 and 
consequently also in the heating elements of the 
different units connected thereto. 
A pair of boiler, units 8, is fed from each 

feed chamber. in the present instance the feed 
chamber 23 is connected to the inlet of a cen 
trifugal type circulating pump 26, which latter 
has an outlet conduit 27 connected by a conduit 
28 to the header 9 of the unit. and by a con 
duit 29 to a corresponding header of the unit i 9. 

During operation, mercury is conducted 
through the pump 26, and the conduits 2 and 
28 to the header 9, whence the mercury fiows 
through the heating tubes. 7 in the combustion 
ehamber 5 and the tubes 2 in the convection 
chamber 16 to be discharged from the latter 
into the drum. The cold liquid level in the feed 
chamber 23 is near the lower portion of the 
convection chamber 8. Thus, during starting 
the heating tubes 24 in the convection chamber 
are empty of mercury whereas the heating tubes 

in the combustion chamber 5 are substan 
tially entirely filled with mercury liquid. Start 
ing with the tubes 2 f empty is permissible be 
cause of the low temperature in the convection 
chamber - during starting i operaticin. The pro 
vision of convection surfaces in the form of the 
heating tubes 2 permits a substantial increase in 
heat transfer surfaces without necessitating ad 
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rality of pairs of spaced heating units having dis towards the vertical centerline through the drum 

55. Thus they assume minimum headroom and 
render the boiler especially adaptable for loco 
notives. Otherwise the boiler may be arranged 
similarly to that described above in connection 
with Figs. 1 and 2. 
With a boiler of the type shown in Fig. 3 in 

stalled in a locomotive with only about ten feet 
of headroom available, it will always be desirable 
and advantageous to use forced circulation of 
the liquid mercury through the boiler tubes. 
Forced circulation affords possibilities highly de 
sirable in a locomotive, namely capacity for ten 
porary. Or even long continued overload and 
equalization of temperatures and stresses. 
In mercury boilers of this type the back pres 

Sure at the point where the mercury enters the 
tube is governed by two factors, the quantity of 
vapor made, and the quantity of liquid that is 
swept through the tube by the escaping vapor. 
The act of accelerating this liquid involves very 
considerable energy, so that the more liquid 
enters the tube, the more pressure in mercury 
vapor will be needed to impel it. By using a 
pump to increase the circulation of liquid, the 
safe load on the boiler could be greatly increased 
without danger of overheating any of the tubes. 
The reason for this is that the mercury liquid 
after entering the tube must rise to a certain 
level, that is, to the boiling point, before it can 
begin to form vapor. With forced circulation a 
large quantity of liquid, say fifty or sixty times 
the feed, must pass through and fill several feet 
of tube before ebullition can begin. Experi 
ments have shown that tubes filled with mer 
cury in motion and below the boiling point will 
receive heat at a very high rate, much more than 
can possibly be delivered by radiation in such a 
combustion chamber, and the part of the tubes 
so filled is that at the entrance where the burn 
ei's are situated and the heat is a maximum. 
The flame and gas content of such a combus 

tion chamber is highly opaque to radiant heat 
transmission, so that the high rates of heat de 
livery occur only near the burners where the 
tubes will be filled with mercury liquid which 
has not yet reached the boiling point, and thus 
affords sure protection from overheating. 
For the reasons here stated, the use of forced 

circulation in combination with elongated com 
bustion chambers having heating surface on 
their walls constitutes an important feature, not 
only for locomotives where height is not available 
for gravity circulation, but for other cases where 
overload capacity in limited spaces is desirable 
as, for example, in certain types of ships. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 
: 1. Mercury boiler arrangement comprising a - 
drum having axially spaced feed chambers, a plu 
rality of pairs of combusion chambers, the com 
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charge ends for connection to separate portions 
of the drum with the units of each pair located 
On Opposite sides of the drum, each unit com 
prising a casing having a lower portion forming 
a combustion chamber and an upper portion 
forming a convection chamber, a header located 
near the lower end of the casing, a plurality of 
heating tubes located in the chambers with inlet 

0. ends connected to the header and outlet ends 
connected to a top portion of the drum, means 
for conducting mercury from the drum to the 
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headers of each pair of heating units comprising 
a feed Chamber connected to the bottom of the 
drum, a circulating pump having an inlet con 
nected to the feed chamber and separate valved 
conduits connecting the outlet of the pump to 
the headers of the pair of heating units, and 
means to effect uniform distribution of mercury 
comprising a conduit connecting each feed cham 
ber to another feed chamber and another conduit 
connecting each feed chamber. to a portion of 
the drum spaced from the connection between 
Such feed chamber and the drum. 

3. Mercury boiler arrangement comprising a 
horizontally disposed cylindrical drum, a plural 
ity of Spaced feed chambers connected to the 
bottom of the drum, a plurality of pairs of spaced 
heating units with the units of each pair located 
on opposite sides of the drum, each unit com 
prising a casing having a lower portion forming 
a combustion chamber and an upper portion 
forming a convection chamber, a header located 
near the lower end of the casing, a plurality of 
heating tubes located in the chambers with inlet 
ends connected to the header and outlet ends 
connected to a top portion of the drum, sepa 
rate means for conducting mercury from the 
drum to the headers of each pair of heating 
units comprising one of the feed chambers, a 
circulating pump having an inlet connected to 
the feed chamber and conduits connecting the 
outlet of the pump to the headers of the pair 
of heating units, and means to effect uniform 
distribution of mercury comprising a conduit 
connecting each feed chamber to another feed 
chamber. ' 

4. Mercury boiler arrangement comprising a 
horizontally disposed cylindrical drum, a plu 
rality of axially spaced feed chambers connected 
to the drum, a plurality of pairs of spaced heat 
ing units with the units of each pair located 
on opposite sides of the drum, each unit com prising a Casing having a lower portion forming 
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bustion chambers of each pair being symmetri 
cally arranged with regard to and inclined to 
wards the vertical center line of the drum, heat 
ing tubes disposed within the combustion cham 65 
bers, means for conducting mercury liquid from 
each feed chamber to the heating tubes of one 
pair of chambers, and conduit means connecting 
the discharge ends of the tubes of a pair of . 
chambers to opposite top portions of the drun. 

2. Mercury boiler arrangement comprising a 
horizontally disposed cylindrical drum, a plu 

a combustion chamber and an upper portion 
forming a convection chamber, a header located 
near the lower end of the casing, a plurality of 
heating tubes located in the chambers with the 
inlet ends connected to the header and outlet 
ends connected to a top portion of the drum, 
means for conducting mercury from the drum 
to the headers of each pair of heating units com 
prising one of the feed chambers, a circulating 
pump having an inlet connected to the feed 
chamber and separate conduits connecting the 
outlet of the pump to the headers of the pair 
of heating units, and means to effect uniform dis 
tribution of mercury comprising a conduit con 
necting each feed chamber to a portion of the 

... drum spaced from the connection between Such 
feed chamber and the drum. 
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