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To all uphom it may concern: 
Beit known that I, RAYMOND DEQUEviL 

. Ley. Mosticsrin, a subject of the King of 
5 

useful Improvements in Methods of Gener 
Spain, and resident of 94 Feldstrasse, Kiel, 
Germany, have invented certain new and 
ating Steam for Submarine Boats, of which 
the following is a specification. 
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The present invention relates to a steam 
power plant for the type of submarine boats 
which are driven by a steam engine which 
has its driving steam generated in a fired 
steam boiler during the surface travel while, during the submerged travel, the driving 
steam is generated in a hot water boiler. 
These steam power plants, which were first 
used by Nordenfelt, do not meet the modern requirements to be complied with for a sub 
marine boat in as far as the hot water boiler 

20 alone can only give off-steam for a compara tively short time so that travel under water 
can only take place for a short time. ; 
The object of the present invention is to improve this type of steam power plants. 

25 and the process of operating the same in 
such a manner that the duration of the sub merged travel can be considerably pro 
longed; and that it will furthermore be pos 

30 
sible to obtain the water carried along for 
evaporation, which water is so valuable in 
submarine boats by reason of the available 
space, without necessitating special tanks for 

35 

feed water and water of condensation. The accompanying drawings show, by way 
of example and diagrammatically, an em 
bodiment of a steam power plant in a cord 

40 

45'. 

fi 
one another in having the essential parts of 
the steam power, plant connected with one 
another by means of steam-pipes and water 
pipes in different ways corresponding to the 

ance with the present invention. Thes, veral gures of the drawings merely differ fro, 

possibilities of operation during the surface 
travel and the submerged travel. The steam power plant mainly consists of 

: the following parts: a water-tube boiler A 

50 
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which can be heated by means of an oil 
burner a? a soda-boiler B which is divided 
into a compartment b for a solution of caus 
tic-soda and two compartments b for water 
to be evaporated; a hot water boiler C; a. 
steam engine D and a condenser E. These 
parts of the steam power plant are connect 
ed with one another in the manner shown in 
the several figures by means of steam-pipes 

specification of Letters latent. 
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and water-pipes which are indicated iy the 
reference characters F to S and though which, during the operation of the steal 
wer plant, steam or water circulates in the 

irections indicated by the arrows. 
During the surface travel the operati I of 

60 

the steam power plant takes place is the 
manner show in Figure 1. The live steam 
required for driving the steam engine I) is 

generated in the water-tube boiler A 
which is heated by means of the oil-burner 
a. The steam is conducted through a pipe 
F into the steam engine D and after tihe 
steam has performed its work in the engine 
it is conducted through a pipe G into the 
condenser E. After the stean has become 
condensed in the condenser the water of con 
densation is conducted as feed-water to the 
with boiler. A through the pipe H. Prior to the change to submerged travel 
a part of the live steam generated is con 
dupted through the pipe J into the hot water 
boiler C. and into the water-compartments 
b of the soda-boiler, whereby the contents 
of the hot water boiler and of the soda 
boiler is brought to such a temperature (the 
hol water boiler to a temperature of about 
200) that these boilers are immediately 
ready for operation when the change to 
submerged travel takes place. When it is 
desired to dive with the boat, the oil-burner 
guished. The operation of the steam power 
plant now preferably takes place in the 
manner shown in Fig. 2. In this instance 

65 

of the water-tube boiler A is extin 
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75 

so 

85 
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the boiler C is used as hot water boiler, that . 
is the steam generated in the boiler C is 
conducted directly to the steam engine D. 
through the pipe K. The exhaust steam 
from the steam engine passes through the 
pipe G into the condenser E from which 
the water of condensation returns as feed 
water to the boiler C through the pipe L. 

95 

When the steam generated in the hot water 
boiler C is not any longer of sufficient ten 
sion I proceed to the operation of the soda 

00 

boiler as illustrated in Fig. 3. The exhaust . 
steam from the engine is not any longer 
conducted exclusively to the condenser E 
but a part of the exhaust steam is conducted 105 
through the pipe M into the soda-solution 
in the compartment b and is absorbed by 
the solutioi. The solution is thereby heated 
and gives of its heat to the water in the compartments b° and generates live steam 110 
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in these compartments. This live steam is 
then conducted through the steam-pipe N 
ir to the steain engine D. . . . . . 
As experience has demonstrated that the 

leat in the Soda-boiler, especially at the 
start of the operation, increases to a con 
siderable extent and as the capability of ab 
Sorption of the soda-solution decreases with 
the increasing temperature, the water of 
condensation, which is formed from the 
part of the exhaust steam of the machine 
conducted to the condenser, is, especially at 
the start of the , operation, conducted 
through the pipe O into the water compart 
ments b° of the soda-boiler. This fact e 
ables the operator to regulate the tempera 
ture of the water to be evaporated and 
therefore also the temperature of the soda 
solution in such a manner that the capa 
bility of absorption of the Soda-solution re 
mains approximately the same. During the 
operation the feed to the water-compart 
ments b° takes place from the boiler C 
through the pipe P and in this instance the 
boiler C is used in its second capacity, viz. 
as feed water, receptacle for the soda-boiler 
B. The provision of special feed water 
tanks is therefore made unnecessary. 

If, after a protracted submarine travel, 
the dilation of the solution caused by the 
absorption of the exhaust steam from the 
engine has caused the level of the Soda-solu 
tion to become so high that the Solution 
coinipletely fils the compartment b, or if 
before that fine the dilution of the solution 
has reached such an extent that the soda 
solution is not any longer capable of ab 

iO 

sorbing any steam, the ditration of the Sub 
inerged travel of the boat can be further 
prolonged by using the method of operation 
illustrated in Fig. 4. This method consists 
in the further tilization, to the greatest 
practicable, extent of the heat present in 
the soda-solution for the generation of live 
steam in the water compartments b”. The 
live steam is conducted to the engine D. 
through the pipe N as in the mode of oper 
ation shown in Fig. 3. However in the 
method according to Fig. 4 the exhaust. 

50 steam from the engine D is not any longer 
conducted into the soda-solution, but it is 
conducted exclusively into the condenser E. 
The water of condensation is now conducted 
through the pipe L into the boiler C and is 
stored therein. The boiler C then serves in 
a third capacity, viz, as a receptacle for the 
water of condensation so that the provision 
of special tanks for the water of condensa 
tion. is made tunnecessary. . . . . . 
On the change to surface travel the burner. 

o' is again put into operation. The method 
of operation shown in Fig. 5 is then first 
made use of and serves to once more put 
the soda-boiler B and the hot water boiler. 
C in condition for operation. The live 

the water compartments' of the soda 

propelling vessels of the submarine type 
to propel the vessel during surf 

steam to be utilized during 

986,873 

steam required for driving the stcam engine 
D is in this instance again taken from the 
water - tube boiler A and is condicted 
through the pipe F to the engine I) whence 
the total exhaust steal passes through the 
pipe G into the condenser E. Simulta 
neously herewith another part of the gen 
erated live stealil is did from the 
water-tube boiler A through the pipe J into 

7 

boiler B, whereby the diluted soda-solution 
is evaporated, and in order to facilitate the 
evaporation the compartment b for the 
soda-solution is placed in communication . 
with the condenser E through the steam- 80 
pipe R. The water of condensation which 
is formed in the condenser E from the ex 
haust steam of the steam engine D and from 
the steam arriving from the compartment 
b' is conducted to the boiler C which serves 85 
as tank for the water of condensation and 
which in that manner becomes gradually re 
filled, the amount of the water in the boiler 
C having become greatly decreased during 
the operation according to Fig. 3. The sur. 
plus of hot water resulting from the intro 
duction of live steam through the pipe J 
into the water compartinents? is conduct 
ed as feed water through the pipe S into 
the water-tube boiler A or in the opposite 95 
direction through the pipe P (Eig. 3) into 
the boiler C (Fig. 3); when the boiler C is 
sufficiently refilled the water-tube-boiler. A 
may be supplied with water therefrom 
through the pipe S. When the soda-solu 
tion has become sufficiently concentrated by 
the evaporation and when the boiler Chas 
become sufficiently refilled. I once more re 
vert to the method of operation shown in 
Fig. 1 (the cycle A DEA). . . . . . . 
Having thus described my invention and 

what I claim as new therein and desire to 
secure by Letters Patent is:... . . . . . . . 

1. In the method herein described for 
O 

: boiler 

90 

100 

which consists in using a fired stea. 
face: travel, 

using a hot water boiler to genera & 
during submerged travel, and using a so 
boiler in cofinection, with the fired steam, 115 
boiler to supply the necessary steam. - - 

heated water remaining in the hot water. 
boiler to the soda boiler as feed water, 
whereby to prolong the submerged travel. 

2. In the method herein described for 
propelling vessels of the submarine type 
which consists; first, in sing a fired steams. 
boiler to Eel travel; second, 

the vessel during surface, 125 
in conveying steam there 

fron into a hot water boiler for generating 
submerged 

travel; and third, in the utilization of a 
soda-boiler wherein a part of the exhaust 130 
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steam from the engine is conducted into the 
soda solution for generating live steam, 
while the remaining portion of the exhaust 
steam after condensation, and after reduc 
tion to a lower temperature than the water 
in soda boiler, is introduced therein for 
keeping within permissible limits the unde 
sirable increase of heat in the soda boiler, 

10 

-15. 

20 

25 

30 

whereby, to prolong the duration of opera 
tion of the soda boiler. 

3. In the method herein described for 
propelling vessels of the submarine type 
which consists; first, in using a fired steam 
boiler to propel the vessel during surface travel; E. 
from into a hot water boiler for generatin 
steam to be utilized during submerge 
travel; third, in the employment of a soda 
boiler having its soda compartment con 
nected with the exhaust of the engine and 
adapted to generate the necessary steam 
power upon the exhaustion of said hot 
Water boiler generating means; fourth, in 
discontinuing the use of the soda boiler 
means when the increasing dilution causes 
the Soda solutiqi to completely fill its re 
ceptacle or makes it incapable of further 
absorption; fifth, in then conducting the ex 
laust steam aforesaid into a condenser and 
thence storing the same in the hot water 
boiler aforesaid; and sixth, in utilizing the 
heat remaining in the soda solution forgen 

35 

erating live steam in the water compart 
Illent of the soda boiler until the heat of 
the soda boiler is practically exhausted. 

4. In the method herein described for 
propelling vessels of the submarine type 
which consists; first, in using a fired steam 

in conveying steam there- fire - 1 - 
travel, to the hot water boiler for utilization 

boiler to propel the vessel during 'Surface 
travel; second, in conveying steam there 
from into a hot water boiler for generating 

AO 

steam to be utilized during submerged . 
travel; third, in the employment of a soda 
boiler connected with the aforesaid means 
and adapted to supply the necessary steam 
generating power upon the exhaustion of 
said hot water boiler generating means; 
fourth, in conducting the heated water re 
maining in said hot water boiler to the soda 
boiler as feed water, whereby to prolong 
the submerged travel; and fifth, in convey 
sing the water of condensation from the 

45 

fired steam boiler during the next surface 
during the next submerged travel. 

5. In the method herein described for 
propelling vessels of the submarine type 
which consists in using a fired steam boiler 
to propel the vessel during surface travel, 
supplying a hot water boiler with live 
steam direct from the fired steam boiler to 
quickly generate steam therein for sub 
merged travel, using a soda boiler in con 
nection with the fired steam boiler to sup ply the necessary steam generating power 
upon the exhaustion of the hot water boiler, 
and in conducting the heated water remain 
ing in the hot water boiler to the soda boiler 
as feed water whereby to prolong the sub 
merged travel. v - 
The foregoing specification signed at 

Paris, France, this 21st day of April, 1909. 
RAYMOND DEQUE WILLEY-MONTJUSTIN. 

In presence of - . 
DEAN B. MASON, 
JoIIN BAKER, 
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