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UNITED STATES PATENT OFFICE.

WILLIAM A. DOBSON, OF PHILADELPHIA, PENNSYLVANIA.
ANTITORPEDO CONSTRUCTION FOR MEN-OF-WAR VESSELS,

No. 81%,227.

Specification of Letters Patent.

Patented April 10, 1806.

Application filed November 7,1904, Serial No. 231,629,

To all whom it nualy COTLCEPTL:

Beit known that I, WirLiam A. DOBSON, a
citizen of the United States, residing in the
city and county of Philadelphia, State of
Pennsvlvania, have invented a new and use-

ful Antitorpedo Construction for Men-of-
War Vessels, of which the following 1S a specl-

fication.

My invention consists of a new and useful.

antitorpedo construction for vessels which 18

designed to prevent piercing or destruction

of the hull proper of the vessel. _
It further consists in forming an armored

bulkhead internally of the outer hull of the
vessel so constructed as to cause the energy
of explosives to follow the line of the least re-.
sistance, which will be outside of the main

hull.

under the effect of explosives.

It further consists in dividing the space
between armored bulkhead and the outer
hull into water-tight divisions.

The motion of the vessel with respect to
the position of the mines or direction of mo-
tion of the torpedo with respect to a vessel 1s

almost always horizontal. In my invention

T aim to avoid destructive effects of explosion
upon a surface normal to this horizontal—
that is, perpendicular, or nearly so—by di-

verting the products of explosion from the |

main hull of the vessel.
A further object of my invention 1s to so

place the surface causing the explosion of the.
mine or torpedo as to leave a variant dis-
tance between this surface and the hull of
the vessel, the distance being greater with

oreater depth beneath the surface.

A further object is to provide for the ex-
a path of less resistance than
be outside the
main hull—that 1is, the armor of the vessel.
A further object is to form an outer casing,
sheet, or surface which is to make contact
with the mine or torpedo and cause an explo-

plosive gases
that of the water, which shall

sion thereot.

A further object is to reduce the resistance
to explosion outside of the main hull and to
provide a place both above and below the
point of explosion for the expansion of the
explosive gases in order to reduce the force
of the explosives. In the case of an explo-
sion at the limiting-surface of such an outer
hull as I have shown the gaseous products of

il

the explosion are projected within the outer
hull at high velocity and under great pres-
sure, but through a relatively small orifice.
Under the well-known laws applylng to gases
the force varies inversely with the volume.

Qince the distance between the outer hull

and body or main hull of the vessel is consid-
erable and since this distance varies with the
depth below the surface, and hence with the
surrounding (opposing) water - pressure, the
force of the explosion against the main hull
is very much reduced and the pressure 1s dis-
tributed over a large area, the pressure vary-
ing inversely and the area varying with the
opposing water-pressure. If the explosion
took place in the open air, its effect upon the
body of the vessel would be light, and 1t 1S

| | | this water-pressure which holds the explosive
It further consists of forming an outer hull

of suitable material to stand the ordinary
stresses and which is adapted to crumple up

cases, as it were, to their work. There 1s
oreat advantage, therefore, 1n increasing the
distance from the point of explosion to the

! hull and in correspondingly increasing the

area affected with the distance below the wa-
ter-line. Inasmuch as the main hull 1n my

1 invention is inelined with reference to the

perpendicular and is preferably inclined 1n-
wardly and downwardly, theswell of the outer

hull to accomplish this variation of cistance

below the water-line codperates or combines
with the downward and inward slope of the
main hull to produce an outer shell approxi-
mating the usual hull shape. - '

A further object is to divert the explosive
cases and products of the explosion from the
body of the vessel by producing a path of
less resistance than that of the water or of the
hull and by either (selecting) this path en-
tirely clear of the vessel by 1its initial direc-
tion or causing the explosives to be guided
from the hull of the vessel at the limits of
this path of less resistance, top and bottom,
by angular plates or armored shelves.

It further consists of novel details of con-
struction, all as will be hereinafter tully set
forth.

Figure 1 represents a vertical sectional
view of a portion of a hull of a vessel, show-

| ing the outer hull and the armored bulkhead.

Fig. 2 represents a vertical sectional view of
a portion of a vessel, showing the coffer-dam
in position and with respect to the armored
plate. Fig. 3 represents a vertical sectional
view showing the water-tight divisions into
which the outer hull may be divided. Fig. 4

represents a vertical sectional view of a por-

| tion of a vessel, showing a portion of the
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65 mored bulkhead is practically a continuation:

| hull coffer-dams, such as 13, the latter to be

> ] 817,227

outer hull and the coffer-dam omitted. Fig. | of the margin-plate of the double bottom and
O represents & vertical sectional view show- ! forms a component part of the structure be-
Ing the water-tight compartments or divi- | tween said margin-plate and the protective
sions different from that shown in Fig. 3. deck. The said bulkhead is formed in suit-

5 Sumilar numerals of reference indicate cor- | able lengths for construction and may be 70
~ responding partsin the figures. - | suttably strapped in order to take its full =
Referring to the drawings, in order to pro- | share of the stresses and strains brought to
tect vessels from torpedoes, mines, and other | bear upon the structure, and,if desired, the

explosives I desire to so construct the same armor may be supported and stiffened by a
1o that the effect or energy of the high explosive | frame, as shown in the drawings. 75
Will be caused to follow the line of the least 7 designates the outer hull, which extends
. Tesistance, and my invention, broadly, there- | from the margin-plate to the protective deck,
' fore is for this purpose, and while I have | and is of any suitable contour and formed of
shown in the drawings certain features and a such material in character and strength as
15 certain comstruction it is to be understood | to withstand the strain brought to bear upon 8o
at the outset that I do not desire to belimited | it by the action of the sea, as well as the local
to the construction and arrangements shown, | stresses usual in constructions of this char-
- but, as stated above, my invention is for the | acter. The said hull can be formed with
protection of the vessels by leading off or di- suitable plates 8 and is adapted to crumple
20. Trecting the energy of the high explosives and ‘| up under the action of effect of explosives; 85
preventing injury to the hull proper. . To | but being of lighter construction than the
this end, therefore, I employ armor of suffi- | armored bulkhead the energy of the ex-
- ‘cient or suitable thickness and so placed as plosive will be caused to follow the line of the
~ toresist the energy of explosives, which ar- | least resistance—as, for example, upwardly
25 mor 1s extended from the margin-plate to the | outside of the main armored bulkhead. - go
protective deck, and that exteriorly of this | It desired, the space formed between the
armor 1s constructed an outer or exterior | outer hull and the armored bulkhead may
hull with the regular contour of the ship’s | be divided longitudinally by a plate 9, which
bottom, the said exterior hull being of suffi- | is suttably situated and connected with the
30 clent strength to withstand the stresses supporting part in any convenient or desired g3
“brought to bear.upon it by the action of the manner, so that the said outer hull may be
.. sea or the local stresses, but is formed in siich | formed with upper and lower spaces, the ad-
~  a manner and of such material as to crumple | vantages of which are evident, for should the
up under effect of explosive, the parts be- | outer hull be struck at 4 pomnt either above
35 ing so arranged that the stresses and strains | or below said plate 9 the other of the com- 1oo
will be carried substantially from the mar- | partments will not be necessarily destroyed.
gin-plate through the armored bulkhead to fn addition vertical plates 10 may extend
‘the armor or armor-plate. If desired, above | from the plate 9 to the protective deck 6 or.
the protective deck I may employ a coffer- | from the plate 9 to the margin-plate 4 or they .
40 dam which continues to a point above the may extend from the margin-plate to the ar- rog
load water-line and which is carried suffi- | mored shelf, thus dividing the space in the
‘ciently high to secure against loss of stability. | outer hull into vertical compartments 11, as -
- 1 designates a vessel which is constructed | best understood from Fig. 3, so that should
in any desired manner with a suitable interior | the outer hull be plerced at any one of the.
45 construction and of any suitable material compartments 1t will not necessarily follow 110
and tormed to stand necessary loads or stress that more than one of these compartments
‘usual in such cases. | | | will be opened to the water. Thus the
2 designates the outer bottom, and 3 the | effect of the exvlosive is localized. I may
inner bottom, of the vessel, which form what further subdivide the compartments 11 by a
50°1s known as the ‘“double bottom,”’ the same longitudinally - extending plate 12, as best 115
- being provided with suitable armor, as de- | seen in Kig. 5, so that any desired number of |
‘sired, and extending longitudinally of the | cellular spaces may be formed, either verti-
sald double bottom is the margin-plate 4, | cally or horizontally, in the outer hull, each
which is of the usual construction now em- | of the dividing-plates being adapted to re-
55 ployed in vessels of war and is formed of ar- cerve 1ts share of the stress and strain and at 120
~mor of sufficient thickness to resist the en- | the same time being adapted to minimize the
ergy from high explosives. 5designatesan ai- harmful effect of the explosive. -
mored bulkhead which extends from the said Above the protective deck 6 I preferably
- margin-plate 4 to the protective deck or ex- desire to employ a coffer-dam construction
60 tension 6, said bulkhead being constiucted | 13 the outer walls of which conform 1N CON- 125
of armor of any desired thickness which is | tour to the hull of the vessel, or, if desired, the '
- adapted to withstand the energy of high ex- | outer hull may be continued with the regular
Plosives from a torpedo or mine exploded at ‘contour to above the low-water line; so as to
the outer hull, it being seen that the said ar- | form between thesidearmor 14 and said outer

130
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filled with a water-excluding material as a

ect ot
sun-fire, said coffer-dams beingso constructed
that access can be had to the outer case ot the
armor 14 when the water-excluding material

s removed. The sald armor 14 1s construct-

nrotection to the buoyancy from the e

ed of any desired thickness, and in the design |

shown in Fig. 2 it extends from a point sub-
stantially above the armored bulkhead 5, so
that the margin-plate, the armored bulkhe ad,
and the armor form a practical continuation
of each other with the outer hull and coffer-
dam protecting the same. It will of course
be understood that the armor and the armored
hulkhead as well as the margin-plate may be
tormed of material of any desired thickness,
and while T have shown in the drawings the
armor 14 considerably thicker than the
armored bulkhead the thickness may be re-
versed or all may be of the same thickness.
Tt will be further understood that the cotier-
dam or outer wall thereof is to be made 1n
suitable lengths and that the entire structure
described may be suitably strapped and sup-
ported and stiffened by framing as may be
found necessary.

Tn the construction seen in Fig. 4 1 have
omitted the coffer-dam 13, and in place ot con-
tinuing the walls of the outer hull above the
protective deck 6 I have placed the armor 14
in such a position that the same forms a prac-
tical continuation of the contour of the outer

- hull, the effect of the said outer hull, however,

35

40

60

65 they leave the surface of the armored bulk- |

being the same as previously described, and
the energy of the explosive will be directed 1n
the same manner outside of the bulkhead or
inner hull.

From the above it will be evident that 1
have a construction which forms sufficient
protection from torpedoes, mines, &c., the
energy of which is caused to be dissipated m
o direction of the least resistance and that by
providing the space between the outer hull
and the armored bulkhead into cellular wa-
ter-tight compartments the effect of the high
explosive is minimized.

[ may, if desired, also fill the water-tight
compartments with suitable water-excluding
material, as in the case of a coffer-dam.

It will be apparent that my present mnven-
tion is differentiated from devices wherein
merely two layers of plates have been em-
ployed with a space between them, whereby
s, projectile may pass through the rst plate
without injury, but upon reaching the sec-
ond plate, the protecting-cap having been
destroyed, the point will be smashed on sald
second plate and the projectile prevented
from battering the same, since in my present
device one object of my novel structure 1s to
so slope the armored bulkhead that products
of the explosion are directed clear of the body
of the vessel at all points and distributed
and' dissipated in large measure even before

3

head. My invention is for the same reason
clearly differentiated from prior devices
wherein a plurality of air-tight metal boxes
are employed or wherein outer and 1nner
linings of strongly-compressed cotton or other
fiber are used for the purpose of wasting the
battering force of the projectile. My nven-
tion is also clearly differentiated from prior
Jdevices wherein water-tight compartments
have been used filled with air, liquids, or
solid matter, as cork or corn-pith, for the
purpose of weakening the effect of the ex-
terior explosions upon the real protective
armor-linine inside of and behind them. 1t
will be further apparent to those skilled m
the art that among the advantages which
may be enumerated from my present Inven-
tion are the following: '

First. The slope of the armored bulkhead
is such that the direction of the projectile or
of the movement of the vessel toward the
mine, and hence the greatest force for explo-
sion, is not normal to the surface of the ar-
mored bulkhead.

Second. The armored shelf is not in the
body of the vessel, for which reason the force
of a projectile normal to its surface 1s not so
injurious to the vessel, while at the same
time the shelf protects the bottom of the ves-
sel. |
Third. In one form of my invention the di-
rection of slope of the armored bulkhead and
its position are such that the products of the
explosion are directed clear ol the body of
the vessel at all points.

Fourth. The material of the outer hull 1s
much lichter than the material of the inner
hull or armored bulkhead, resulting 1 prac-
tical absence of projected destructive frag-
ments of the outer hull as a result of the ex-
plosion. The only damage to the main hull
is from the explosive effect of the projectile
itself and its flying fragments, and,

Fifth. The variation in distance of the
outer hull from the armored bulkhead com-
pensates for the greater distance of the ex-
plosion under the surface of the water. This
will be clear, because if the explosion took
place at the surface of the water there would
be a line of normal lght resistance toward
the surface, the explosive gases being guided
away from the vessel upon one hand by 1ts
relatively unyielding armor and by the water
upon the other hand, owing to 1ts compara-
tive incompressibility. If the explosion
took place slightly below the surface of the
water, there would be a slight layer of the wa-
ter above, tending to confine the explosion
more against the comparatively InCoOmMpressl-
ble medium (water) below and against the
almost absolutely incompressible armored
surface of the vessel upon the other hand,
resulting in greater damage unless an A1T-
space be provided between, and the greater
the depth the greater the distance required
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between the outer hull and the armored |
bulkhead in order to compensate for the re-

sistance of the body of water between the
point of the explosion and the surface of the
water. - | -

It will also be apparent that while T have
shown in the present embodiment of my in-

vention preferred forms-of structure wherein’

my 1nvention can be carried out I may em-

body the principle of the same in other forms |

of equivalent structures.

I make use of the construction hereinabove
described in carrying out my new process or
method of protection of vessels, which I will
now describe. I employ a method whereby
the effect or energy of the explosive will be

~caused or directed to follow a line of low re-

- sistance which is exterior to thée main hull,

20

so that piercing or destruction of the latter
is lessened. I employ a main armor of suf-
fictent thickness and so placed as to resist the
distributed energy of the explosives, the ar-

- mor being considered the main hull of the

25

30
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vessel, and exterior thereto I provide a hull
here mtegral with the vessel with a suitable

contour for a ship’s bottom, the said exterior

or outer hull being of sufficient strength to

withstand the stresses brought to bear uponit

by the action of the sea or local stresses, but
formed in such a manner and of such mate-
rial as to crurhple up under the effect of ex-
plosives. In the drawings I have shown the
armor as downwardly and inwardly sloping,
so that the force of an explosion will not be
normal to it, owing to the relative direction
of movement of the armor-surface and the
explosive, and the products of the explosion
will be thus inclined along the armor-surface
exterior of the ship. From the above it will
be seen that the said hull may be formed in
any suitable manner and of any suitable ma-
terial and may be provided with suitable ar-
mored plates, provided that they are adapted

to crumple up under the action or effect of

explosives, it being understood that the said

hull must be of lighter construction than the:

armored bulkhead and that therefore the en-
ergy of the explosive will be caused to follow
the line of the least resistance—as, for exam-
ple, upwardly outside of the main armored

- bulkhead. By this means I form a path of

55

60

05

less resistance to explosives than that of the

bulkhead, and this path is external to the
main plane thereof. Itwill be furthernoticed
that the other hull is so constructed with re-

spect to the bulkhead that the distance be-
tween them varieswith the distance below the
water-line, and it will be further noticed that

the armored bulkhead is situated at an angle

with the direction of the relative movement

of the vessel and the explosives.

It will be evident that various changes
may be made by those skilled in the art

which will come within the scope of my in-

vention, and I do not, therefore; desire to be

limited in évery instance to the exact coh-
struction herein shown and described.

Having thus described my invention, what

ters Patent, is— |
1. In a device of the character described, a
downwardly and inwardly sloping armored
bulkhead and means for direetingt%
an explosive along it | | |
2. In a device of the character described, a

I claim as new, and desire to secure by Let-

downwardly and inwardly extending armored

bulkhead and an exterior hull forming, be-
tween it and the bulkhead, a path of less re-
sistance to explosives than that of the bulk-
head, the direction of which path is external
to the main plane of the bulkhead. |

3. In a device of the character described,

hull Var_ie_s with the distance below the water-

Jine.

4. In a device of the character described, a
light external hull of ordinary shape and an
internal armored hull of such shape that the

distance between the hulls differs with the

distance below the water-line.
5. In'a device of the character deseribed, a
plurality of hullsextending at different angles

e force of -

75

30

‘anarmored hulland an external hull of lichter
material whose distance from the armored

QcC

and forming a path for explosives between

them, one of said hulls being armored.

an outer hull of sufficient strength to with-
stand ordinary stresses and explode a projec-
tile and an inner armored hull at an angle
thereto. | |

7. In a device of the character described :

‘the combination of an armored bulkhead at
an angle to the direction of relative move-

ment of the vessel and an explosive and an
outer hull at an angle to the bulkhead. =

8. The method of protecting vessels from
explosives which consists in providing for the
gases of explosion, a space.of such dimensions
between the armor and the hull of the vessel,
as will permit a substantial expansion of said
gases whereby the force of explosion against
the armor 1s materially diminished.

9. The method of protecting vessels from
explosives which consists inproviding a space

of less resistance than the water and of such

dimensions as to permit, substantial expan-
stion of the gases for the distribution of the
gaseous products of explosion between the
outer hull and the armor of the vessel.

10. The method of protecting vessels from
explosives which consists in providing for the
explosive gases, a path of less resistance than
the armor and surrounding water of such di-

menslons as to permit substantial expansion
of the gases, the direction of which is exterior

to the main plane of the armor. _

11. The method of protecting vessels from
explosives which consists in providing for the
explosive gases a path of less resistance than

_ 935
6. In a device of the character described,
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| that of the armor or surrounding water, of 130
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<uch dimensions as to permit substantial ex- plosion to occur at a substantial distance

pansion ol the gases, the plane of direction of | from the main armor and 1n making the re- 135

which path is at an angle to the vertical. cistance to the explosive gases lower than
19 The method of protecting vessels from | that of the water between the point of explo-

: explosives which consists in causing the im- | sion and a considerable area of the armor in
pact for exploding the projectile to oceur be- order that the force of the explosion may be
yond the plane of the ain hull of the vessel | instantly distributed over a large area of ar- 2o
and forming a path of low resistance between | mor.

the main hull and the point of impact which ' '
1o path is of such dimensions as to permit sub- W. A. DOBSOR.
stantial expansion of the gases. Witnesses:
13. The method of protecting vessels from J. MILLs,

explosives, which consists in causing the ex- ~ G. H. WaALTON.
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