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To all whom it may concern.:
Be it known thai I, Jaues F. Love, a

_ citizen of the United States, residing at San

Antonio. in the county of Bexar and State
of Texas, have invenied certain new and
useful Improvemenis in Diving-Armor, of
which the following is a specification.

This invention velates to diving armor,
and has for one of ifs objects to provide a
device of this character especially adapted
to protect the occupant from abnormaj pres-
sure when submerged in deep water, and to
enable submarine operations and observa-
tions to be conducted at unusual depths.

Anotiher object of the invention is fo pro-
vide a device of this character having ap-
pliances whereby the operator may nove
dbom. and with shields or guards for the
arms and hands to enable the latter to be
moved so that the operator can perform
tasks of various kinds while submerged.

Another object of the invention is o pro-
vide a device of this character wherein air
is supplied to the occupant of the device
from the outside, or under ordinary atmos-
pheric pressure.

Another object of the invention s to pro-
vide a device of this character having a tank
for oxvgen or the like under pressure and
with means whereby the cecupant of the de-
vice can release a sufficient quantity of the
oxygen in event of the cutting off of the
sum)h of air frony above.

With these and other (;b]ec’rs in view, the
invention consists in certain novej featmes
of construction, as hereinafter shown and
described and then specifically pointed out
in the claims; and in the drawings illustra-
tive of the preferred. embodlmem‘ of ﬂle -
vention—

" Figure 1 is a front elevation of the im-
proved apparatus.

Fig. 2 is a side elevation,

I‘]g. 3is a tr‘msverse section enlarged on
the line 3—3 of Fig.

Fig. 4 is an enldrcred vertical section of
the head armor and ad}actnt portions of
the torso members on the line 4—4 of Fig. 1.

Fig. 3 is an enlarged sectional det ail of
a portmn of one of the air tubes, illustrat-
ing the construction of the protecting armor
therefor.

Fig. 6 is an enlarged vertical section illus-
m'atlnfr the construction of the joing between
the arm and torso portions, the elbow joint,
and the “mitten” or hand armor.

Specification of Letters Patent.

Patented June 3, 19:9.
Serial Wo. 174,348,
E*xg. i 13 an enila rged ver tical section illus-

trating the construction of the joinis be-
tween the torso and leg poriions of the de-

vice. :
Fig. § is a section on the line 8—8 eof
Fig. 7.

"The improved device is construced of a
metal shell or casing of sufficient thickness
and strengeh to w xf:hst.m i any pressure fo
which it may be subjected, and having a
lining of suitable water pioof and pressure
iesht}n(f fabric such as rubber reinforced
by }-1}'e?‘> of canvas or the like, and with
jointed armor for the arms and legs to en-
able the oecupant to walk about and per-
form tasks which requirve the movement of
the arms. The improved device iikewise in-
cludes gloves or mittens formed of rein-
forced flexible material or fabric of suf-
ficient stleno'th to resist the pressure. and at-
tached o ihe fore-arm sections. The im-
proved device includes in general a torso
portion formed of coacting sections 10 and
11 conforming bu‘oqmnhaiw to the torso por-
tion of a human body. and united prefer-

ablv at front and rear by detachable joints,
\\'ilh suitable pressure and water resisting
packmtrs at the joints, for instance gaskets
of lead or the like. In its prctumd form
one of ithe torso sections, for instance the
section 10, is provided with outwardly di-
rected flanges 12, while the other section il
is prov ided with corresponding outwardly
directed flanges 13 which bear face to face
against the ﬁ(mwc% 12 with a gasket of lead
or like material 14 between the flanges. The
ﬂanoox 13 are provided with lateral wings

15 which overlap the flanges 12 and bear
over the outer edges of the Odskets

The flanges 12 and 13 are secured together
by suitable detachable means such as bolts
16 and nuts 17, so that the torso sections may
be readily commected and disconnected, as
hereafter explained.

A% their upper ends the torso sections 10
and 11 are provided with hualf collars or
semicireular attaching flanges 18 and 19
whose confronting edges are in alinement
.with the con h'onfmﬂ cdoos of the members
10 and 11 and contmue the same. The col-
lars 18 and 19 are half cireular in outline
so that when the torso sections are united
the members 18 and 19 form a complete eir-
cular collar and project from the upper ends
of the torso sections. The members 18 and
19 are externally threaded and provided re-

60

85

90

160

110 -



10

20

(3]
[S1

30

40

80

55

60

65

2

spectively with semi-circular stop collars 20
and 21. The head armor of the improved
device comprises a metal shell, represented
as a whole at 22, and approximately con-
forming in outline to but considerably larger
than the head of the occupant, and inter-
nally threaded at the neck portion to engago
the threaded ounter surfaces of the members
18 and 19. At its lower end the head armor
is preferably formed with an outturned
flange 28 which engages the stop collar por-
tions 20 and 21 with a suitable packing of
lead or the like between the flange and the
stop collar. By this means the head armor
22 may be secured air and water tight upon
the torso sections, and likewise operates to
assist in holding the torso sections united.

The head guard armor 22 is provided with
projections 24 in line with the eyes of the
occupant, and supplied with transparvent
members 25 of glass or like material or com-
pound of suflicient strength to withstand the
pressure. Located upon the upper side of the
head armor is a casing 26 having a trans-
parent front 27 of glass or the like, of suffi-
cient thickness to withstand the pressure,
and within the casing an electric liglit bulb
is installed. . :

Formed respectively upon the torso sec-
tions 10 and 11 ave socket devices to which
the armor for the arms and hands are mount-
ed for rotation. The armor for the hands
and arms of the improved device are sub-
stantially alike and the description of one
will suffice for both.

" Each of the torso sections is provided with
an-opening for the arms of the occupant of
the armor device and each opening is sur-
rounded by an outwardly directed flange 23
and a vertical outer flange 29, the juncture
of the flanges providing a seat to receive a
packing ring 31 of lead or the like. The ar-
mor for the arms includes an upper arm sec-
tion represented as a whole at 32, and a
lower arm section represented as a whole
at 33. The portions 32 and 33 are of metal,
preferably of the same gage as thé metal
portions of the torso members, and substan-
tially evlindrical transversely. At its upper
end each of the members 32 extends laterally
and -terminates in an out-turned annular
flange 34 which engage rotatably upon the
flanges 28 of the torso members and against
the packings 31. Surrounding the flange 8%
is an annular bearing member or clamping
ring 35 which engages the flange 34 and is
riveted or otherwise secured to the flange 29.

By this means the upper arm sections are

mounted for rotation upon the torso por-
tions of the device. Each of the lower arm

sections 33 is coupled to its coacting upper
arm section by a flexible joint which enables
the lower arm section to be moved in all
directions by the arm of the operator. An
approved means for accomplishing the uni-

1,305,656

versal movement of the lower-arm sections is
illustrated in Figs. 1 and 6, and includes a
gimbal ring 36 with which ears 37 depend-
ing from the upper arm section 32 are piv-
otally united at 38, while ears 39 extending
from the lower arm section 33 ave pivotally
united at 40 to the same ring at polnts mid-
way between the pivots 38 of the upper darm
section. Located within the arm sectiong 52
and 33 is a lining represented as a whole
at 41, of suitable water and pressure proof
fabric such as rubber reinforced by canvas
or the like. The lining member 41 extends
over the space between the adjacent termi-
nals of the members 32 and 38 and is larger

in diameter within this space, and the en-.

larged portion is reinforced by outer annu-
lar metal rings 42 and mner annular metal
rings 43. The rings 42 are spacded uniform
distances and attached to the outer face of
the member 41 while each of the inner rings
43 -is attached to the inner face of the mem-
ber 41 and in transverse alinement with one
of the outer rings 42. By this means the
loose portion of the member 41 which is
located between the terminals of the mem-
bers 32 and 33 is reinforced and supported,
while at the same time this loose portion
folds into accordion like contour, so that as
the lower arm portion of the armor is moved

laterally the portion 41 will yield and per--

mit this movenent, while at the same time
held from collapsing or displacement by
the supporting members 42 and 43. The re-
inforcing members do not interfere with the
flexibility of the movements, while at the
same time they prevent collapse of the parts
under pressure. .
- The armor for the hands is formed of
suitable fabric, such as rubber reinforced by
layers of canvas and represented as a whole
at 44, and preferably provided with a plu-
rality of metal bands 45 embedded in the
material 44 DBy this means the armor por-
tion 44 effectually resists the pressure to
which it will be subjected, while at the same
time it is sufficiently flexible to yield to the
movement of the fingers of the occupant of
the device similar to the movement of an
ordinary mitten or glove. Kach of thehand
armor devices is provided with a thumb re-
celving extension 46 coupled at 47 to the
member 4+ At its lower end each of the
sections 33 is reduced and preferably formed
in -elliptical shape with an inwardly curv-
ing portion 48 between which and a di-
vided clamping band 49 the upper edge 30
of the hand armor portion 44 is engaged as
shown 1n the lower portion of Fig, 5. It will
thus be obvious that by applying strain to
the band 49 the member 44 will be firmly
secured in place air and water tight upon
the lower arm section.

By this means it will be obvious that the
movement of the arm and hand armor corre-
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spond closely to the natural movement of
the arm both at the shouider, the eibow,and
at the wrist, and enables the occupant of the

device to move his arms substantially in a
natural manner, while the flexible hand-
-armor portion permits him to grasp objects

or to perform tasks of various kinds-while
submerged. -

Af their lower ends the torso sections 10
and 11 are reduced and circular in cvoss
section, as shown at 51, with an inwardly
curving portion 52, a divided clamping
band 53 surrounding the said inwardly curv-
ing portion.

The leg armor portion of the device com-
prises an upper leg section represented as
a whole at 54 with its upper portion curved
to correspond substantially with the curved
portion 52 of the torso sections and extend-
ing for a. distance within the latter. Dis-

posed between the overlapping portions of -

the miembers 51 and 54 is a suitable packing
gasket 55 of lead or the like. The leg armor
section 54 is incased in a fabric member,
represented as a whole at 56, which extends
at its upper end over the inwardly curving
portion of the torso section. The clamping
band 53 extends around the outer face of

the upper portion of the fabric covering 56,

so that when the strain is applied to the
band 53 the members 51—34 and 56 will be
firmly clamped together, rendered air and
water tight, and capable of resisting the
pressure to which they will be subjected.
The torsc sections 10 and 11 are provided
with linings of fabric material such as rub-
ber reinforced by layers of canvas and repre-

sented as a whole at 57, the fabric lining ex-

tending through the reduced portions 51
and overlapping the upper ends of the up-
per leg sections 54, as shows in Figs. 6 and 7.

The lower leg sections are represented as
a whole at 58 and cach formed of metal,
preferably the same gage as the other metal
partions, and each extended to form a foot
receiving extension portion 59, each foot ex-
tension being provided with a sole member
60 of sufficient thickness to withstand the
strains to which it will be subjected. The
fabric covering 56 of the upper leg section
extends over the lower leg section 58 and
likewise over the foot receiving enlarge-
ment 59. , ' B

‘The confronting terminals of the members
34 and 58 are disposed in spaced relation
arid provided respectively with ears 61 and

. 62 at each side, the ears being pivotally
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united; as shown at 63. By this means the
lower leg section is flexibly coupled to the
upper leg section at a point opposite the
knee joint of the occupant of the device.
The portion of the fabric member 56 which
is located opposite the space between the
confronting ends of the members 54 and 58
is reinforced by outer annular rings 64 and

inner annular rings 65 to which -the fabric
material is connected in substantially the
same manner as previously described for the
elbow joint of the arm and hand armor
portions. By this means the lower leg sec-
tions may be caused to swing in thé same
manner as the natural leg at the knee, while
at the same time the fabric Iining is sup-
ported and prevented from being collapsed
by the pressure, and fiee to move with the
movements 6f the lower leg section. An ei-
fectual “knee joint” is thus produced which
permits all the movements of the natural
kmb. )

By this arrangement the operator can
move his legs substantially in the same man-
ner as when walking, and is enabled thereby
to move about upon the bottom of the sea,
or upor the decks, or within the holds of
vessels or other submerged structures.

-Surrounding the torso sections 10 and 11
at any suitable peint, preferably just be-
neath the arm sockets, is & supporting cable,
vepresented at 66 of suitable strength, and
preferably wound twice around the torso
sections. The eable leads from the torso
sections preferably at the rear, and for the
puipose of illustration a clip device 67 pro-
jects from the torso section il af the rear
and is perforated to receive one end of the
cable, as shown at 68, and. likewise perio-
rated to receive the main length of the cable.
The cable thus leads upwardly to the holst-
ing apparatus upon the tender which floats

above the point where the apparatus is sub- 1

merged, the tender containing the air con-
irolling apparatus and the hoisting appa-
ratus. By this means. the safety of the de-
vice and its occupant is assured. 1In the
improved apparatus means are provided for
exhausting the air from the Interior and
permitting air from the outside under af-
mospheric pressure to replice the exhausted
air, and thus supply fresh air to the occu-
pant of the device. The exhaust or suction
tube 15 represented as a whole at 70 and
leads from the head piece 22 as represented
at 71, while the tube for furnishing the
fresh air, represented at 72, is connected to
one of thie torso members, for instance 11 as
represented at 73. The member 70 is pro-
vided with a suitable outwardly opening
check valve 74, while the supply pipe 72 is
provided with a suitable inwardly opening
check valve 75. A suitable suction device,
such as an alr pump, is located upon the ten-
der which floats above -the submerged ap-
paratus, and a suitable hoisting device is
likewise located upon the tender to actuate
the hoisting and lowering cable, but the
tender and pumping and hoisting apparatus
are not shown as they form no part of the
present invention. The cable 66 and the air
tubes 70 and 72 are preferably located in
¢lose proximity as-shown, and are prefer-
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3
ably connected - loosely at suitable in-
tervals by holding devices T6. ‘Any re-

quired number -of the devices 76 may be
employed and located any required distance
apart, but will generally be located about
twelve feet apart. Attached to one of the
torso sections is a retort or tank 77 to con-
tain a supply of oxygen or the like under
pressure, and held in place by suitable strap
devices TS attached to the adjacent torso
section. A ‘eontrolling valve indicated at
79 leads into the mtenor of the adjacem
torso section and is controlled by a rod 80
having a handle or an actuating device 81
at the outer end projecting externally of the
torso section and in position to be actuated
by one of the armor members. By this

means in event of the failure of the supply”

of fresh air through the inlet 72, or in event
of the supply of air being interfered with
or vitiated, the operator can reinvigorate the
air from the tank 77 by manipulating the
controlling member 79 as before described.
The illuminating bulb within thie casing 26
may be supplied with electric current in any

suitabie manner, for instance by suitably in--

sulated conductor wires assoclated with the
cable or with one of the air conductors 70
or T2.

“The conductor members 70 and 72 are in-
cased in suitable protectmfr material, as in-
dicated at 82, in Fig. 5.

Having thus described the invention, What'

18 cialmed asMew 1s:

1. A diving armor including arm and leg
sections disposed in spaced relation at their
confronting ends, a continuous fabric shield
to sald arm and leg sections and extending
over the space between their confrontmo
ends, a plurality of annular supportmo
members engaging the interior of the fabric
shield between the confronting ends of the
arm and leg sections, a plurality of annular
supporting members engaging the exterior
of the fabric shield and in | transverse aline-
ment respectively with the first mentioned

1,305,656

supporting members, and a supporting con-
nection between the sections permlttmd piv-
oml movement thereof.

2. A diving armor including a torso por-
tion having reduced extensions with trans—
versely curved annular seats, upper leg sec-
tions having transversely curved annular

seats corresponding to and underlying the

seitts of the torso extensions, & band trans-
Velseiy curved to correspond to dle cuiva-
ture of said seats, and means for clamping
said band zuound the seat portions.

3. In a diving armor, arm portions hav-
ing transversely recessed seats encormpassing
one end, a hand armor of flexible material
engaging said seats, a band transve 1’5@1‘,7 re-
cessed to correspond to the recesses of the
arm portion and engaging around the hand
armer, and means for chmpm sald band
around the flexible hand armor and the seat

portion of the arm armor. -

4. A diving armor including limb armors
composed of sections having overlapping
ends and provided in sald ends with trans-
Vel;el} curved annilar seafs, and a clamp-
ing band secured around and conforming to
said seats.

. A diving armor including forso sec-

- tions and upper and lower arm-and leg sec-
tions coacting with. the torso secmonb. said

arm and leg ‘Sections disposed in bpaced re-
lation at their confronting ends, a continu-
ous fabric shield to said armi and leg see-
tions and extending over the space between
their confronting ends, a plurality of annu-
lar supponm«r ‘Thembers engaging the in-
terior of the fabric shield between the con-
fronting ends of the arm and leg sections,
a plurality of
engaging the exterior of the fabric shield
and 1n fransverse alinement respectively
with -the first mentioned supporting mem-
bers, and coacting ears extending from said
sections and pn'otally united.

.In testimony whereof T affix my signature.

: JAMES F. LONG. [L s.]

annular supportinc members.
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