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To all whom it may concern: 
Be it known that I, SIMON LAKE, a citizen 

of the United States, residing at Bridgeport, 
in the county of Fairfield and State of Con 
necticut, have invented certain new and useful 
Improvements in Submarine Vessels, of which 
the following is a specification, reference be 
ing had therein to the accompanying draw 
ings. 

This invention has for its object to secure 
in the construction of submarine boats greater 
fore-and-aft stability than has been practicable 
heretofore in vessels of this class. 
According to the present improvement, the 

pressure-resisting hull of the vessel is provided 
with a buoyant deck, preferably spaced mate 
rially above the same, and therefore affording 
in respect of the center of gravity of the hull 
a moment of considerable magnitude tending 
to maintain the vessel upon an even keel, par 
ticularly during the operation of submersion, 
when the centers of gravity and buoyancy ap 
proach each other somewhat under the chang 
ing conditions occurring in the course of such 
operation. To insure a comparatively large 
displacement for the upper portion of the ves 
sel, not only is the deck preferably construct 
ed of wood planking suitably calked to in 
sure against penetration of water, but the sides , 
of the superstructure are made of like mate 
rial, thus providing an entire superstructure 
of buoyant material and preferably of buoyant 
construction. 

In the preferred form of the improvement 
the deck, which may form the top of the su 
perstructure, comprises, first, a course of 
heavy transverse planking resting upon but 
extending beyond the upper edges of the side 
walls of the superstructure to provide lateral 
guards or guide-planes along nearly the whole 
length of the vessel for maintaining its direc 
tion when in motion under submergence, and 
upon this foundation-course is secured a sec 
ond course of longitudinal planking with an 
intermediate packing formed of a strong flexi 
ble fabric, such as canvas, coated or saturated 
with an impervious or waterproof substance, 
such as paint or paraffin, the joints interme 
diate the planking being properly calked to 
exclude water. Above the courses described 
are laid transverse and longitudinal courses 
with interposed sheets of canvas coated with 
an impervious substance, these courses being 
arched and suitably supported intermediate 
the edges to provide an interspace which may 
be left vacant or may inclose blocks of cork 

or some other filling of light material, the 
upper and lower canvas sheets being over 
lapped at the edges and secured firmly to 
gether by a clamping-strip serving to seal 
from penetration of water the space interme 
diate the courses of planking inclosing such 
impervious packing-sheets. .. 
The vessel may be provided with any usual 

or suitable means for introducing and ex 
pelling water ballast to and from the ballast 
tanks in the lower portion of the pressure 
resisting hull and is preferably provided in 
addition with a depending solid ballast-weight 
capable of being shifted both vertically and 
longitudinally for purposes to be hereinafter 
described, such weight serving to lower the 
resultant center of gravity of the entire struc 
ture below the center of buoyancy under con 
ditions of submergence. 
The invention will be more fully understood 

by reference to the drawings annexed, in 
which 

Figure 1 is a side elevation of a vessel con 
structed in accordance with the present in 
vention, a portion of the walls amidship be 
ing broken out to expose the internal con 
struction and arrangement of certain parts. 
Fig. 2 is a transverse section, upon a larger 
scale, on linea at of Fig. 1 looking rearwardly; 
and Fig. 3, a partial sectional plan on line / / 
of Fig. 2, representating the amidship por 
tion of the vessel. Fig. 4 is a detail plan 
view representing, upon an enlarged scale, the 
construction of the deck of the Superstructure. 
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Fig. 5 is a detail sectional view representing 
the outboard discharge-pipe from the pump 
with its check-valve; Fig. 6, a detail sectional 
view representing the form of check-valve em 
ployed intermediate the water-ballast tanks, 
and Fig. 7 is an enlarged cross-sectional view 
showing the depending ballast-weight and its 
hoisting mechanism. 
The pressure-resisting portion of the hull 

is or may be of the usual cylindro-conoidal 
shape and provided with twin Screw propel 
ler-wheels 2, each carried by a suitable shaft 
3, driven for surface propulsion by gasolene 
engines and for submerged propulsion by elec 
tric motors deriving their power from a sys 
tem of storage batteries. 
As shownherein, the hull proper, 1, is pro 

vided with the diametrically opposite hori 
Zontal guide-planes 4, extending longitudi 
nally thereof and secured in position by means 
of suitable angle-irons. Resting upon the an 
gle-irons 5, with their outer faces substan 
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tially tangential with the circular hull, are the 
side walls 6 of the superstructure, built up of 
heavy planking secured together in any well 
known or suitable manner and having the in 
termediate joints calked to make them water 
tight. Resting upon the upper edges of the 
side walls 6 of the superstructure and the cen 
tral beam 7, attached to the top of the hull 1, 
is a foundation-deck flooring comprising a 
course of transverse planks 8, somewhat over 

- hanging the side walls, and thus forming along 

20 

25 

39 

the upper edges of the superstructure a sec 
ond pair of longitudinal guide-planes 9, the 
outer edges of which are housed in the wear 
ing-irons: 10. The joints between the floor 
planks 8 are stopped near the opposite edges 
by the stop-pegs or dowel-pins 11, driven 
through the same into the upper edges. of the 
side walls 6, and intermediate such pegs are 
calked to seal the same from penetration of 
Water. Upon the foundation-deck planking 
is secured by suitable means a course of lon 
gitudinally-laid planking 12, with the joints 
securely calked and with an intermediate 
packing composed of sheets of canvas 13, 
coated or impregnated with paint or paraf 
fin, a space above being inclosed by an arched 
double course of transverse and longitudinal 
planks 14 and 15, with an intermediate pack 
ing 16, similar to that already described, the 
upper double course of planking being secured 
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at the edges upon the lower course 8 and sup 
ported between the edges by one or more lon 
gitudinal wooden strips 17, with the interme 
diate spaces unoccupied or filled with blocks 
of cork 18 or other light material, as indi 
cated in Fig. 2. The edges of the sheets of 
packing 13 and 16 between the two double 
courses of planking are extended laterally 
over the ends of the rows of stop-pegs 11 and 
beyond the edges of the upper planking, and 
their overlapped edge portions are firmly se 
cured together and upon the foundation-plank 
ing 8by means of longitudinal clamping-strips 
19. By these means a comparatively light 
and highly-buoyant superstructure is formed 
comprising a buoyant deck spaced materially 
above the hull proper of the vessel, with the 
intermediate space inclosed by the also buoy 
ant side walls formed by the planking 6, 
which may serve to house the various supply 
tanks or receptacles 20 and piping 21, as 
described in the United States Patent No. 
14,921, granted to me December 2, 1902; 
but it will be readily understood that the side 
walls may be omitted without materially im 
pairing the effectiveness of the improvement, 
the buoyant deck itself affording the princi 
pal buoyant moment around the center of 
gravity of the structure as a center for main 
taining the trim of the vessel under all onn 
ditions. 
While the particular character of appara 

tus for manipulating the water ballast to ef 

controlled by a gate-valve 28. 
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the surface is not a material part of the pres 
ent invention, I have represented in the ac 
companying drawings a preferred construct 
tion of such apparatus comprising a pair of 
rotary pumps 22, each driven by an electric 
motor 23 and having suction or inlet pipes 
communicating through the pipe 24, which is 
connected, by means of an uprightpipe 25 and 
distributing-pipe 26, with the sea-inlet pipe 27, 

The distribut 
ing-pipe 26 has the gate-valves 29 and 30, 
controlling. its communication with the lower 
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portion of each initial ballast-tank of the for 
ward and after systems a and b, respectively, 
the mouths of said pipe within each tank be 
ing inclosed by a guard 31, open at the bot: 
tom only, so as to enable the suction induced 
in such pipe by one or both of said pumps to . 
draw water from the lowest point of the tank, 
while excluding the air which would other 
wise enter the pipe and destroy the effective 
action of the pump. when the level of the wa 
ter reached the top of the pipe. 
The discharge-passage of each pump is con 

nected with a pipe 32, extending outboard and 
provided with a spring-controlled check-valve 
33, whose externally-threaded stem 38"passes 

go 

through a stuffing-box 33' in the elbow fitting 
above the pump 22 and has a correspondingly 
threaded thrust-collar 33, between which and 
the stuffing-box 33' is interposed the sur 
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rounding spring 33", normally holding the 
valve 33 to its seat. Lateral branches 35 and 
36 from the discharge-pipe 32, controlled by 
valves 37 and 38, lead, respectively, to the for 
ward and after compartments of the super 
structure. The suction of both pumps is 
also connected by a pipe having branches 39 
and 40, joining the pipes 35 and 36 interme 
diate their controlling-valves and the super 
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structure and provided with controlling-valves 
41 and 42, respectively. 

Each tank of both systems of forward and 
after ballast-tanks is connected at the bottom 
to the adjacent tank or tanks by a passage 
having a check-valve 43, opening toward the 
primary tank of its respective system con 
nected with the pumps 22, as before described, 
and at the top with the adjacent tank or tanks 
of its respective system through a passage 
having a check-valve 44 opening in the op 
posite direction, and the tank farthest from 
the primary tank of each system is provided 
with an upwardly-extending air-vent pipe 45, 
communicating with the interior of the hull 
1. As shown herein, each check-valve is of 
well-known form, consisting merely, as rep 
resented in Fig. 6, of a disk 44, attached by 
a loose connection with the outer end of a 
swinging arm 46, hinged to suitable lugs 47 
upon the valve-plate 48, provided with a suit 
ably-faced inclined seat 49 to receive the valve 
disk. . . . . 
Assuming that the valves of the entire bal 

65 fect the vessel's submergence and return to last system are all closed, both compartments 
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of the superstructure may be filled by open- other apparatus and machinery commonly em 
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So 

ing the sea-valve 29 and the controlling-valves 
37 and 38 of the pipes 35 and 36, when the 
operation of either or both of the pumps 22 
causes the suction of water through the Sea 
connection and its discharge into both said 
compartments through the pipes 35 and 36, 
the check-valve 33 having been set to resist a 
pressure of water sufficient to cause its intro 
duction into the superstructure, but to readily 
open for overflow when the pressure increases 
by the entire filling of the superstructure. 
The valves 37 and 38 having been closed and 
the action of the pump arrested, the opening 
of the gate-valves 29 and 30 permits water to 
enter through the sea connection 27 and dis 
tributing-pipe 26 into the primary, forward 
and after ballast-tank, so as to fill the same 
before the overflow into the adjoining tanks 
of the respective systems through the check 
valves 44, the filling of which secondary tanks 
is followed by the similar inflow of water 
through check-valves 44 into the adjacent 
tanks of both systems. Each of the valves 
44 is or may be provided with means, as the 
stop-screw 50, Fig. 6, for locking it shut to 
prevent positively the inflow of water into it 
from the adjoining section either by action 
of the pumping machinery or by reason of 
the careening of the vessel, in which case a 
suitable air-vent similar to that of the last 
tank of the system may be applied to each 
tank for release of the air displaced from the 
adjacent filled tank. In restoring the buoy 
ancy thus. partially or wholly destroyed, the 
sea-valve 28 having previously been closed, 
the ballast - tanks may be pumped out by 
merely opening the gate-valves 29 and 30 and 
setting the pumps in operation, when the 
water will be drawn from the primary tanks 
through the pipes 26, 25, and 24 to the pumps 
22 and thence discharged outboard through 
the pipes 32, whose relief or check valves 33 
are forced open for passage of the same. 
As will be obvious, the water from each 
initial tank will be replaced by that flowing 
in through the lower check-valve 43 from the 
adjoining tank, the contents of which is in 
turn similarly. replaced by that of the adja 

raising the center of buoyancy and a ballast cent tank until the entire volume of water in 
each is replaced by a like volume of air enter 
ing from the interior of the boat through the 
vent-pipe 45. The ballast-tanks having been 
thus successively emptied, the gate-valves 29 
and 30 are closed and the valves 41 and 42 
opened, when the continued operation of the 
pumps empties the two compartments of the 
superstructure through the connected pipes 
39, 40, and 24, leading to the pumps and dis-, 
charge-pipes. 32 leading therefrom. 
While the general arrangement of ballast 

piping shown in the drawings has been adopt 
ed particularly for convenience and sinplicity 
of illustration, it is evident that it may be 
readily modified to suit the disposition of 

ployed in submarine vessels. 
The ballast-weight 51 is shown supported 

beneath the center of gravity 2 of the struc 
ture by means of a pair of links 52 53, to the 
lower ends of which the same is pivoted, said 
links being suspended by pivotal pins 54 from 
the interior of the ballast-weight housing 55, 
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constituting a hollow keel portion of the ves 
sel. To control the position of the ballast 
weight, the latter is connected intermediate 
its ends with one extremity of a cable 56, whose 
other end is attached to a winding-drum 57. 
disposed in a well in the bottom of the hull 
and mounted upon a shaft 58, of which one 
end passes through a stuffing-box into the 
interior of the hull and carries a worm-wheel 
59, meshing with a worm 60 upon the shaft of 
the actuating electric motor 61. To insure 
the direct lead of the cable 56 from the bal 
last-weight 51 to the drum 57, the after Sup 
porting-link 53 is forked at its upper end and 
the cable led between the branches thus 
formed. 

For traveling upon the surface the drum 
57 is operated to draw the ballast-weight 51 
upwardly into its housing in the keel 55; but 
the ballast-weight is adjusted for submergence 
by lowering it to its operative position be 
neath the center of gravity 2, as before de 
scribed. When the vessel is in proper trim 
for submergence, with only a very small mar 
gin of buoyancy, a sufficient downward in 
clination may be given to the bow, either by 
the temporary shift of its usual stern hori 
zontal rudder or by a slight advance move 
ment of the ballast-weight 51 forward of the 
center of gravity to cause the vessel to grad 
ually descend beneath the surface of the water 
while in motion under the action of its pro 
pelling apparatus, and it is evident that con 
trary movement of the horizontal rudder or the 
ballast-weight will cause the vessel to rise to 
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the surface; but for such purpose I prefer to 
use ordinarily the pivoted 'hydroplanes’ 
mounted in the upper guide-planes 9, as de 
scribed in the United States Patent No. 
650,758, granted to me May 29, 1900. 
By the provision of a buoyant deck for 

weight depending materially below the hull 
for lowering the center of gravity of the 
structure under conditions of submergence it 
will be observed that I am enabled to greatly 
increase the fore-and-aft stability of that class 
of submarine vessels exemplified in my said. 
Patent No. 650,758, in which the descent and 
ascent in respect of the surface of the water 
are effected upon an even keel, and the vessel 
is thus rendered much more effective for actual 
service conditions than heretofore. ; 
While I have shown and described herein a 

practical embodiment of the present inven 
tion, it is to be understood that the improve 
ment is susceptible of embodiment in struc 
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tures differing widely in constructive details, 
and the invention is not, therefore, to be un 
derstood as being limited to the specific fea 
tures of construction herein shown and de 
scribed. 
As the present improvement is specially 

designed for embodimentin submarine vessels, 
wherein the proportion of the length to the 
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breadth of beam greatly exceeds that hereto 
fore permissible for this class of vessels, it 
will be observed that the proportions repre 
sented in the drawings have been adopted 
merely for purposes of illustration of the 
various features represented, the relative 

I5 length being in practice much greater than 
that indicated for the same breadth of beam. 
While all of the various constructive fea 

tures shown in detail herein are of my inven 
tion, I have not claimed certain of them in 
the present application, as they form the sub 
jects of other applications filed simultaneously 
herewith. 
Having thus set forth the nature of the in 

vention, what I claim herein is- - 
1. A submarine boat constructed with a hull 

comprising a pressure-resisting body and a 
permanently-buoyant deck, and means for pro 
ducing the submergence of the same. 

2. A submarine boat constructed with a hull 
comprising a pressure-resisting body, a super 
posed buoyant deck, and an intermediate su 
perstructure, and means for effecting the sub 
mergence of the same. 

3. A submarine boat constructed with a hull 
comprising a pressure-resisting body, a super 
posed permanently-buoyant deek, and an in 
termediate superstructure, and means for in 
troducing water ballast for overcoming the 
buoyancy of said hull. 

4. A submarine boat constructed with a hull 
comprising a normally buoyant pressure-re 
sisting body and a buoyant deck with a water 
space intermediate the same, and means for 
effecting the submergence of the boat. 

5. A submarine boat constructed with a hull. 
comprising a normally buoyant pressure-re 
sisting body and a buoyant deck with a closed 
water-space intermediate the same, and means 
for effecting the submergence of the boat. 
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6. A submarine boat constructed with a hull 
comprising a normally buoyant pressure-re 
sisting body and a superposed deck formed of 
buoyant material, and means for effecting the 
submergence of the same. 

7. A submarine boat constructed with a hull 

hull. 
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comprising a normally buoyant closed pres 
sure-resisting body and a buoyant deck con 
nected to but spaced above the same, and means 
for effecting the submergence of the same. 

8. A submarine boat constructed with a hull 
comprising a normally buoyant pressure-re: 
sisting body and a superstructure having sides 
and top of buoyant material, and water-bal 
last means for controlling the buoyancy of the 

9. A submarine boat constructed with a hull 
comprising a normally buoyant pressure-re 
sisting body and a buoyant deck formed with 
spaced floor-courses inclosing a hermetically 
sealed space. P w 

10. A submarine boat constructed with a hull comprising a normally buoyant pressure 
resisting body and a buoyant deck formed 
with spaced floor-courses inclosing a hermet 
ically-sealed space containing a filling of buoy 
ant material. 

11. A submarine boat constructed with a 
hull comprising a normally buoyant pressure 
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resisting body and a buoyant deck formed 
with spaced double layers of flooring with in 
terposed sheets of material impervious to 
moisture. - 

12. A submarine boat constructed with a 
hull comprising a normally buoyant pressure 
tesisting body and a buoyant deck formed 
with spaced double layers of flooring with in 
terposed sheets of packing united at the edges 
by means of clamping-strips secured to the 
foundation layer of said flooring. 

13. A submarine boat constructed with a 
hull comprising a normally buoyant pressure 
resisting body and a buoyant deck formed 
with spaced double layers of flooring with in 
terposed packing composed of canvas coated 
with a suitable waterproof substance. 

14. A submaripe boat constructed with a 
hull comprising a normally buoyant pressure 
resisting body and a buoyant deck having its 
center of buoyancy above that of the said 
pressure-resisting body, and a ballast-weight 
depending beneath the center of gravity of the 
said body. 

Intestimony whereof Ihave signed my name 
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to this specification in the presence of two sub 
scribing witnesses. 

SIMON LAKE. 
Witnesses: 

L. B. MILLER, 
HENRY J. MILLER. 


