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To all whom it may concern: ‘

Be it known that I, Harey L. Bowpoin, 2
citizen of the United States, and a resident
of the city of Bayonne, in_the county of
Hudson and State of New Jersey, have in-
vented certainnew and useful Improvements
in Submarine Armor, of which the follow-
ing is a specification.

This invention relates to submarine ar-
mor, and has especial reference to metal sec-
tional armor. Metal armor of this type, by

cially useful for deep sea diving; but its prac-
tical efficiency is materially dependent upon
the flexibility of the sections at their joints
or connections under actual working condi-
tions in order to cnable the diver when in-
cased in the armor to kneel, crawland other-
wise move his body and members with com-
parative case and facility. o

The object of my invention is to furnish a
sectional armor possessing the essential re-
quirements indicated; and.to that end I pro-
vide for the armor scctions a novel joint
connection which is automatically balanced
by the water pressure. and I so mount and
arrange the joints of the respective sections

that free movements of the sections to meet

the varying demands of service are veadily
attainable.

Accordingly my invention comprises novel
constructions and features, all of which will
be fully understood from.the detailed de-
seription hereinafter presented, reference be-
ing had to the accompanying drawings, in
which: ’ : e,

Tigure 1 is a front view of the submarine
armor, partly sectioned, and showing the
special location of the
joints. Fig. 2 isan enlarged, sectional view
of u balanced shoulder joint, the same prin-
ciple being applied to all joints, each, how-
ever. being of such shape as best suited for
its particular purpese. '

The armor consists of a
helmet —2— carrying thick

‘body —1— with
glass ports —3—

_and an entering elamp socket —4— for the

650

*in place by lock rings —9—10—

86

made up cable of double hose and electrie
wires —f—. On each side of the body is a
shoulder socket —6— in which is seated
balance rings —7— of the upper arm sec-
tion —S— said rings being rotatably held

' The area

carry suitable means of packing. 3
-t

of each of the inner faces —11— (Fig.

which also -

of ‘the balance rings —7— is equal to the
avea of the outer effective surface of the
upper arm section —S— and the outer face
—12— of the associated balance ring —7—
is protected from the entside water pressure
by the packings —12--13'— and hence the
application of the external water pressure.

‘against. the face 11 balances the pressure

against the joint and enables it to be easily
moved at all times in a fore and aft rotary
divection. Water ;s admitted from the out-
side to the inner face —11— of the balance
ring through a hcle or holes —15— and is
prevented from leaking into the armor by
the packing —14—.

In the elbow section «— 71— of each arm
is a dingonally placed bakimeed joint —18—
of the character just described which joint
enables an unlimited swing away from the
body to be given to the lower arm section
— 19—, Another similar balanced joint
—16— is placed above the joint 18 between
the sections —S-— and —17— so as to turn
at right angles, or substantially se, to the
major axis of the arm sections, thereby en-
abling the arm to be swung across, as wvell
as away from the body. The arm sections
may be lengthered or shortened by means of
rings placed between the flanges —20—.
joint —21— also votutable at right angles,
or substantially so, to the major axis of the
arni sections, is placed at the wrist to give
further arm movement, and a joint —22— is
suitably placed at the base of the thumb in
the hand section —23— to enable the hand
to be opened or closed by swinging the
thumb to one side so that the diver may
orasp things in the cnrved hand section.
The speeial combination of joints in the
arms of the armor enables a diver to move.
his arms as fully and freely in any direction
as he could without the armor. .

The body of the armor —I1— may be
lengthened or shortened by means of rings

between the flanges —24—. . The lower part

of the body section is made so as to form
hip sockets at which point: joints —95— dre..
placed at such angles as to allow full swing-
ing. fore and att. leg movements. . Other
joints —26— placed at the knees of said ar-
mor at-a suitable angle diagonally to the
major axes of the respective leg sections
allow a full free movement in the plane of
said angle, but, as such angle would carry
tlie lower legs away from the body, horizon-
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tal joints —27— are placed in the upper leg
sections, thereby correcting such movement

to any extent desired.
The leg sections may be lengthened or
shortened by means of rings placed between
the flanges —28—. At the anglesare placed
joints —29— at right angles, or substantially
so, to the major axes of the respective leg
sections, to enable the diver to turn ~while
walking, or to turn the feet to ome side
while kneeling or crawling. (
The armor 1s suspended and handled from
the ring —30— which is reinforced by a
strap —a1— passing to the front and rear of
the body section and fastened thereto. A
search light —32— is placed on the armor
and a telephone inside the helmet.
Entrance to,
preferably be made by separating the body
section at the flange —24—. -
~ To operate: The armor being separated at
the body flange the diver enters the lower
section and stands therein. The upper sec-
tion is then lowered over his head and arms,
he having raised his hands over his head
and placed his arms in the arm sections as
they are being lowered. The body flange
is then securely bolted together. The armor
and diver are hoisted over the side and
lowered to the bottom. By means of the
special combination of joints the diver may
walk or crawl, if on & slanting deck, to ths
or assume any position necessary to fasten
o chain thereto. - The joints being so con-
structed as to allew water at the outside
pressure to act on au equal area on opposed
sides of each joint balances the pressure and
allows free and easy movement of the joint
at any depth.
- 'What T claim is:

1. In' submarine armor, two relatively

. movable sections whereof one is provided

45
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* joint members,

5b

with a joint member and the other with a

complementary socket member therefor, said -

members having inner and outer surfaces in
opposite relation to each other, and means
whereby pressure is applied to the inner
part of said joint member to counterbalance
the external pressure on the section having
said member. ,
9. In submarine armor, two relatively
movable sections provided with assoclated
one of which members has
inner and outer: effective surfaces of equal
area exposed to external pressire and both
of which members have between said inner

~ and outer surfaces unexposed bearing sur-
" faces, whereby a balanced connection be-

50

66

tween said members is effected.

3. In submarine armor, two relatively
movable sections provided with associated
joint members, one of which members has
inner and outer effective surfaces of equal
arca exposed to external pressure and both

and exit from the armor may-

and may kneel .

1,148,781

of which members have between said inner
and outer surfaces unexposed bearing sur-
faces, together with packing between said

members.

"4, In submarine armor, two relatively
movable sections provided with associated
joint members, one of which members has
inner and outer effective surfaces of equal
area and both of which sections have be-
tween said inner and outer surfaces unex-

posed bearing surfaces, one of said sections -

being provided with a. duct leading from
the exterior of the structure to the said inner

“surface whereby a balancing water pressure

is exerted upon the said Inmer and outer
surfaces. o :
5. Tn a metal submarine armor the com-

bination of balanced shoulder joints with
fore and aft movement, balanced upper arm

joints having horizortal movement and
elbow joints having opposing eifective sur-
faces of equal area exposed to external pres-
sure, said elbow joints being placed at an
angle to said shoulder and upper arm joints
and having a rotary movement in the plane
of said angle. S

6. In a metal submarire armor the com-
bination of balanced shoulder joints having
fore and aft motion, balanced upper arm
joints having horizontal movement, balanced
elbow joints having a movement at an angle
to the others and a wrist joint having op-
posed effective surfaces of equal area ex-
posed to external pressure and having a
horizontal movement, together with a_hand
section carrying a thumb joint of .similar
construction. ’ :

7. In a metal submarine armor the com-
bination of balanced hip joints, balanced
thigh joints and knee joints placed at an
angle to the others, and having opposing
effoctive surfaces of equal area exposed to
external pressure.

" 8. Sectional submarine armor having in-
dependent rotary joints in the arm sections
at the shoulder, wrist, upper grm and elbow
portions, the shoulder joint being rotatable
on a substantially horizontal axis, the upper
arm and wrist joints being rotatable on-a
plane at right angles, or substantially so, to
the major axis of the arm sections, and the
elbow joint being rotatable in diagonal rela-
tion to said axis. :

9. In sectional submarine armor a diago-
nally-disposed joint for associated sections
having capacity for a rotary fore and aft
movement, £2id joint having inner and outer

surfaces in wpposite relation to each other
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and means whereby the inner surface is ex-

posed

with

to external pressure correspondingly
the outer surface, thereby balancing

‘said joint in its rotary movement.
10." Sectional submarine armor having ro--

tary joints in the leg sections at the hip,

knee and ankle porticns, and having also
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a rotary joint in the upper leg section be- Signed at Bayonne city, in the county of
tw(eien the kIllee and tEhe hip, saidi latter joint Hudson and State of New Jersey.

and the ankle joint being on a plane at right )

angles, or substantially so, to the major agxis : HARRY L. BOWDOIN. ,
of the leg sections, and the hip and knee Witnesses:
joints being in diagonal relation to said " Jouw L. MzrrrrT, .
axis. ' 1. J. MerrrrT.

Goples of this patent may be obtained for five cents each, by addreséing the “ Commissioner of ?&ten%s,
Washington, &, C.”



