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~_Davigate submerged.

present constructed the ballast - tanks are |
~ disposed at the bottom

20

- No. 815,350,

To all whom it may concern:

 UNITED STATES

PATENT OFFICE,

 JOHN P. HOLLAND, OF NEWARK. NEW JERSEY.

“SUBMARINE BOAT.

| I‘Speéi'ﬁca.tiﬁn thLe‘ll:tersﬂ Pﬂ«'ﬁent. o
‘Applioation fled September 24, 1904, Serial No. 226,805,

Patented March 20, 1006,

- Beitknown that I, Joun Parurp HGLLAND,

a8 citizen' of the United States, residing at
Newark, in the county of Essex and State of |

New Jersey, have Invented certain new and

useful Improvements in Submarine Boats, of

which the following is a specification.”
- This invention relates to the vlass of sub-

marine and submergible boats in. which wa-

ter is employed for ballast.

- This class.of boats are ordinarily so con-
structed that they may be at will s0 ballasted
as to have considerable freeboard and be able

6 ¢ or be so0 ballasted

to navigate on the surface
that they are “‘awashed’’

or in diving con-
dition, when they may be

made to dive and
In such boats as at

of the boat and-ex-

tendforeand aft nearly the entire lengthof the | gz,:kisi'las mdicated by line & in F
| 1S a

boat, and the consequence is that owing to

the fluid character of the ballast and the dis-

. tance of the greater part of the ballast mass

_.._25 |

30

be any opening in the
_r'f&(}e the sudden_p_itch or

- from the center of gravity of the boat any

slight roll or pitch of the boat will produce
& shift of the ballast toward the lowest point,
disturb’ the center“of.
- gravity of the mass as to render liable the |
boat if it be running
surface should ‘there
boat-above the sur- |
roll of the boat will -

and thrs so seriously

total destruction of the
submerged, or if on the

~cause 1t to take water at such opening and be

~foundered . and sunk,

7'35

~ Such accldents have

40

- Invention, which consists
- the ballast-tanks

55" W

. _ Even if the opening
be closed before. enough water enters-to sink
the boat the water may find its way to the

Storage batteries and by the generation of
chlorm or other gases suffocate the crew.
actually occurred. To |

obviate the liability

of such dangerous con-
ditions '

arising is the object of |
In' grouping- all of
and also the tank or tanks
for containing liquid fuel at the center of the
boat where they extend from near the bot-
tom of the boat up to the top plates thereof.
The tanks are grouped symmetrically about

] .by watér ballast.
‘posed sy

| mission of water to the tanks
‘usual or any satisfactory kind.

‘around-—above, below, and at thesides.

| water of flotatian.

lso trolled inlets or

These tanks are also dis-

boat, as will be hereinafter

5

explained. .

- Obviously in carrying out the imvention
the tanks, the are-materia] of which they are
constructed, and the valves

It is the dis-
position of the tanks and valve:

tictive feature of the mvention. -

In the accompanying drawings, Whlch |

serve toillustrate the mvention, Figure 1 1S &
side elevation of the boat on g relatively small .

scale. Fig. 21s a vertical longitudinal axial
section of the middle portion of the boat on
amuch larger scale than Fig. 1. Fig. 3isa
vertical longitudinal
portion of the boat, taken at one side of the
1g. 4. Fig. 4

orizontal section taken at line ot in ig.

| _ for accom-
“Plishing the objectsought that forms the dis-

section of the middle

Symmetrically about the center of the

60_‘

controlling ad-
may be of the

75

3. Fig. 5is a transverse section taken at line _

x’ 1n Fig. 3. | L A

 H designates the main hull or shell of the
boat; S, the sighting-hood; P, the propeller;
R, the rudder; M, the motop for driving; E,
the expulsion-tube, and T g spare torpedo.

These and some of the other ordinarv appur-

tenances of a submarine torpedo-boat are
herein indicated

derstood by those skilled in the

_ somewhat diagrammatic-
ally.  Their construction will be readily un-
art. =

A space equal to-about one-seventh of the

boat’s _Ieng.th and having its center coinci-
dent with the boat’s center of buoyancy is set

‘apart for the ballast and fuel tanks. This
‘portions’of,
_ 11, having
in them door-apertures 2 2, correg onding to
the ends of a, gangway 3, formed by longity-
|'dinal bulkheads 4 4 These

portion is separated from the end
the boat by transverse bulkheads

several bulk-

90

o5

heads extend to the shell of the boat all

gangway 3 has a floor 5 raised above the bot-
tomof the boat a distance or-height sufficient

~to.provide space for g sea-valve 6 to admit -
"This may be a Kingston =

valve of known construction, and it may be
operated from above the floor 5 to admit wa-
ter to a tank or chamber 7 under the floor 5
| and communicating laterally, by valve-con-
gates 8, with lower, ballagt-
the respective sides of the gang-
These lower tanks 9 are separated by

ons 10 from upper ballasg- -~ -
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cupied by the mperpabed tanks

‘; My w H = {H‘ 'y T —E* il * L]
tanKs 9 con: 1£{*t LY Valve- -controiled inlets or
;3;&1’3% 12, with % diast-tanks 13, which ex

e nd from the ! pottom to the *0] x)i the hoat.
These tanks 135 connect below, by valve-con-
trolled iniets 82 wuh the receiving-tank 7,
and the lower tanks ¢ conneet, r:;%pemnﬂﬁly
with the upper BJ.JLE:-; i, by means of valve-

Thus it will h!ﬁ seen that

controliec lIltE‘tu 1f~
the middle space between the bul {}‘deb 118

divided up into the gangway 3, the receiving-
tank 7, wi 1{,111. a, l‘ni:Lu%t—mPk and four fanks

.,},h éach side.  Preferably each of the tanks

13, phis one-feurth of the tank 7, will have
{*mmr‘ﬁy egual to about (0239 per dent. of the
hoat's total f]__bpnwemult. Thusithese four
tarks 13, plus the tank 7, wiil have a total
capacity of : huu’r 355 per cent. ﬂf the total
dﬁspiacenmm of the boat.

One of the tanks 9 and 11 at each side of
the boat 1s designed to contain liquid fuel.
Hither the upper or lower of the two super-
imaed tanks may be used for this pur pose, 25
t()tll’lﬂi most {,om'a:::ueﬂt it the fuel 1s o be

supplied to the engine by a pump, the Iowu’

tank 9 may be utlh“P(} but if it 15 to be s
vlied b
atihzed. When 1t 18 determined whether it is
the upper or lower tanks that are to be used
for liquid fuel, the remalning part of the cen-
tral Dalldst-space can be properly DIOPOT-
tioned. The portion of the ballast-space oo-
O ana 11
should have a capacity (umlu%wu ot Lhe 1uel-
c—.,pacu) equal to about .03 of the hoat’s total
displacement. -

- Ihe central water-ballast bp%(,b taken as :
whole—that 1, all of Lhe tanks 7, 9, i1, and
1::———\»'11‘ have g eapacity such that when com-
pietely filied wnh Sen-w i,#r*r they will suffice
to nwimlm@ entirely the amumnc\; of the
,Hoat and cause com plete subinergence.

The valves confrolling the por T

ing the tanks with the receiving-tank 7 and

with each other will be under t"le control of

the diver. . - |
~ As herein shown, the upper tanks 11 arede-
.Slﬂh@d as liquid- fuel tanks, and they are con-
scted by valve - controlled ports with the
}UW tanlks in order that the lower tanksalso
may 1}911 inzed tor fuel-storage when the boat
15 to make a long voyage on fhe surface. This

“connegelion also 18,(;111t&t6:: cleaning out the

fuel-tanks by making it possible to dischar ae
their contents thmuwh the sea-valve 6. One
important auv¢11twe of this arrangement of
the ballast-tanks is “that it eliminates wholly
the necessity for trunming the boat prepara-
tory to dwmff The trim is never disturbed,
and the reguiation of the quantity of wat er
adint to the ballast-trnks can be effected
ﬂlmom inst ntl}f and with great exactness.
Premising that the boatwill be provided with
the usual appliances—such as a hydrometer
depth-gages; and means for blowing out wa-

fer frotn the t dnm with GOHF}H‘&%E‘#I atr —1t

‘ILfn,rl

U"‘LJ 'L.-'I-

J

y gravity the Upﬂer tank 11 may 1}&3 |

connect-~
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seetions of the bi}h |

ter - ballast

nay be explamed that preg: ing to dive
he SOV alve s :;-z}(mn and the four tanks 13
vy oue Tited full in less than one minute.
3}1” o the caves show that the tanks 9
ed to the 1(1(11111‘ed depth, the valves
LIURF‘F The tanks 13 will now be completely
led and the only free Liguid-surfaces in the
boat will be those tanks (9 and 11 in the pres-
ent case) which are nearest the center of the
poat, and the movement of the hiquid mthese
cannot capse any meonvenience, partiy on
account ol the limited space i which move-
ment s possible and partly to their proxim-
1Ly Lo the center of "’lm bmt s huoyaney.

As the mml weizht of the boat and its con-
tents may vary sev m**ﬂ‘mm. ad pounds with-
out 11{}‘&1 hiv affecting its performance, when

such change of weight oceurs at the boat’s
center it will not be necessary to provide spe-
clal automatic means for compensating the
ehjg_romlltuw of liquid Tuel, ds that can be
done by haud at long inter v Q.

g, 2 shows the ]}f}b}llﬂ}i]b of the steersman,
the diver, . the gunner, and the engloeer.

It wii l;m seen fromi the *ﬂmw that the
leading ubjeet of the inveintion s to group the
entire ballast-space of the boat at it center,
S0 u-mt they oceupy the entire maddle hecimn
of the hoat with thv tuep ion of |119 Tang-
way which connects the after and forward
Thus all the water hal-
last and higquid fufl will be grouped closely
apout the center of buovaney of the boat in

tanks extending practically from bottom to
top of the hoat Thus when the ballast-tank
shall be only partially filled, as when the boat
is operating in brackish or %htrhthf- saline wa-
ter or when the fuel-tanks are only partly
tull, the shift of the 11(11]1(1 cannot be very

':J
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gres 11, as the construction shown provides the.

minimum radu of gyration of the center of
oravity when the boat rolls or pitches, and
the disturbance of the center of gravity W1ll
thus be reduced to o minbmun,

Having thus deseribed my uwentmn
claim— *

1. & submarine boat, having all of its wa-
tanks  and llquul [uel tanks
orouped symmetrically about the center of
yaoyaney of the boat, such tzmk—-h[mce eX-
tending from top to bottom and from side to
side of the hull of the hoa t, and having a fore-

L

and -aft ganoway exter wling through said.

tank-space.

2. A submarine boat, having all of s wa~
ter-ballast and fuel-tank space included be-
tween two paraliel transverse, vertical bulk-
heads m the boat and {.,:xten{hun to the hull
thereotr above, below and at h{)‘[h sides, and
saud bulhh(mls disposed IPB])G(‘.‘EIVG‘H at
acual distances [m ward and ilfter the hoat's
wmu of bvovancy, and having fore-and-aft
hullkheads netween the tmnwmw1mll~.]10mh
*in! extending from top to bottom of the hull,
S0 {nw and-aft ]}ulkhsatlblomuntrthu .aule.s

are
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. of afore-and-aft ganguway through tho tankl’

Cw-
e P
.

 space.. .

T

.. genter of buoyance and extending to the top,
~+  bottom and sides of the hull of the boat, two |

4, extending from one of said transverse bulk-
to

3. Asubmarine boat, having two transverse

_ bulkheads 1, 1, disposed at equal distances,
respectively forward of and "aft the boat’s |

parallel, upright, fore-and-aft bulkheads 4 ,

heads to the other, forming thus a, gangway
3 opening out at 2 through the transverse
- bulkheads, and the space inclosed between

- said transverse bulkheads partitioned to

. metrically about its center of

- form all the water-ballast and liquid - fuel
15

tanks of theboat, such tank-space occupy-
ing aboutiong-steth of the boat’s entire length.
4. A subtiarmdboat, havin

20 extend from ‘the bottom to the top of the

o boat, and tanks 9 and 11, the tanks 11-being |

- 815,380

middle tanks 11, four tanks

grouped sym-
- DY . I buoyancy a re- |
- cetving-tank 7, four ‘ballast-tanks 13 ‘which |

super'ijSed"bngthe respective tanks 9, each
.pair of such tanks being disposed between

two of the tanks 13 at that side and extend-
ing from top to bottom of the boat. o

5. A submarine boat, having about cne- -

seventh of fhe entire length of the boat at the

middle of the latter inclosed to form a tank-

.spsace, said S{)&Cé"being divided into a gang-

way 3, a tank 7 under the floor of the gang-

30 .

way, two lower middle tanks 9,-two upper -

symmetrically about the center of buoyancy

the presence of two subscribing witnesses. -
| - JOHN P. HOLLAND.
Witnesses: - L
Henry Connert,
- Bensamin H. Hort.

13, all grouped -

~of the boat, and means for controlling the
tlow of liquid to and between the tanks.

|- An witness whereof I havé hereunto signed
‘my name, this 18th day of August, 1904, in

L ]
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