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- UNrTED STATES PATENT

CARRICK PAUL, OF HURSTVILLE, NEW SOUTH WALES, ASSIGNOR TO THE
PACIFIC PEARL FISHING COMPANY, LIMITED, OF SYDNEY, NEW SOUTH

SUBMARINE VESSEL OR DIVING APPARATUS.

BPECIFICATION forming part of Letters Patent No. 622,529, dated April 4, 1899.
N Application fled May 2,1898, Serial No, 679,531, (No model.

Lo all whom it may concern:

Beit known that I, CARRICK PATUIL, civil'en-_

gineer,asubject of the Queen of Great Britain,
residing at Carrington avenue, Hurstville,
near Sydney, in the British Colony of New
Southh Wales, have invented new and useful
Improvements in Submarine Vessels or Div-
Ing Apparatus, of which the following is a
specification,. o |

1'his invention relates to submarine vessels
or diving apparatus specially devised for
working under water in comparatively great
depths, and so as to be practically safe and

- easy 1n operation.

iI5

The submarine vessel or diving apparatus

- to which the present improvements refer is of
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the kind in which the operators are ““housed”
in a shell or inclosure which is in communi-
cation with the atmosphere above the level
of the water; and the present improvements
have been specially contrived to enable the
operators to have better control than hereto-
fore over the lowering and raising of the ves-
sel and its movement generally and to provide

the operators with more effective and more |

easily manageable tools or grips than hereto-

fore. | |
According to this invention, besides the

main vessel or shell or inclosure for the opera-

tors, there is a second but smaller vessel, here-

Inafter referred to as the ““auxiliary” vessel,
which can be extended outwardly of the main
vessel and withdrawn inwardly into the main
vessel in order to increase the displacement
of the whole, so that the vessel will rise, or to
lessen the displacement,so that the vessel will
sink.
main vessels are practically air-tight and

waterproof, while the inner end of said aux-

iliary vessel is open to the main vessel and
draws its supply of air therefrom. In com-
bination with the main vessel there is ar-
ranged a sliding dead-weight, so that the cen-
ter of gravity of the apparatus may be altered

at will to suit its level or its inclination to the

operation performed. At the opposite end of
that from which the auxiliary vessel pro-

trudes, hereinafter referred to as the ¢ front”
or “forward” end, is the gear for lifting and
gripping, such being of peculiar construction,

‘tion of the gripper-jaws.

L'he joints between the auxiliary and-

within, so that the vessel may be easily ma-

neuvered by means of warps from moorings or

the like. In combination with the main ves-
sel there is a dome or entrance extension on
which is tightly fixed a door or cover adapted
to be released from the inside and from the
outside, and in combination with the vessel
is a safety connection for the air supply and
escape pipes,which is self-closing under stress
of outside pressure. - |
~In order that this invention may be clearly
understood,referenceisnow madetothe draw
ings herewith, in which— |
Figure 1 is a longitudinal sectional eleva-
tion of a submarine vessel or diving appara-
tus constructed according to these present
improvements. Fig. 2 is an elevation of the
front end. Fig. 31is a cross-section on the

line a a of Fig. 1, and Fig. 4 is a view of the

end hereinafter referred to asthe ¢ back ” end.

| as hereinafter particularly desecribed, and at
this forward end also are windlasses outside
~of the vessel capable of being revolved from
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Figs. 5 and 5* are enlarged side views of the

gripper-arms, and Figs. 6 and 6 are plans of
the same. Fig. 7 is a part-sectional elev:-
Fig. S is a part-sec-
tional plan of the same.
verse section of the same-on the line b b of

Fig. 7. Figs. 10 and 11 are respectively an

elevation, partly in section, and an inverted
plan of safety-valve connections between the
vessel and the air supply and escape pipes.
A is the main vessel, preferably ¢ylindrical
in form, having at the front end thereof dome
or entrance-way B. On top of this dome B
is a water-tight door or cover B/, sitting upon
ring B*, hinged at B® and pressed air-tightly
upon top flange of dome B by screw B! In-
ternally of it and taking under the ring I3? is
a dog B° by means of which and ring-screw
I3® the cover B’ is caused to make an air-tight
Jjointonring B Ifatany time it is necessary
for the operators to make an exit from the
vessel A without assistance from outside, by
unscrewing screw-bolt B the dog B is loos-
ened and the cover B’ pushed outwardly and
away from the ring B® to provide a way for
such exit. | . |
Extending from the back end of the vessel

Fig. 9 is a trans-
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A inwardly to a ring-support C'is an annular |

channel or chamber C? blocked at the inner
end and formed of shell C? and inner shell C*,
said inner shell C*being blocked at 1ts outer
end. Inthisannularchannel, betweenshells
C? and CY, takes the inner end of a dome-
shaped cyhndet or casing forming the auxil-
iary vessel C, which 18 adapted to travel lon-
oitudinally in said channel, so that it may be
extended outwardly of the main vessel A and
be withdrawn from any extended position.
Joining the shell C® with the back end of the
vessel A is an annular bracket (orratherstuit-
ing-box) C?® for the reception of a gland C°
around the vessel C, so as to make a water-
tight joint between the back end of vessel A
and said secondary vessel C. The gland C°
is tightened in the stuffing-box C° by means
of & series of studs and nuts, one of which 1s
shown and marked C?. 'The auuhary vessel
C is extended and drawn in by means of an
internally-threaded ram or pole D, extend-
ing from the dome end through the back or

‘blocked end of shell C*to close up to the end

inner end of said shell C. On thisend of the
shell C* is a central bearing D*, supporting
the inner end of the screw-ram D', which for

the purpose of passing thelebhnoun'h a shaft

or spindle to carry a screw-propeller is made
hollow. On the back or blocked end of aux-

iliary vessel Ct is a stuffing-box C in which

takes gland C? for making a tight joint around

“the ram or pole D. This gland C?is tightened
from the inner end of the shell C* by means

of nuts C on long studs C, on which are the
sleeves or tubes C!?, so that when the nuts
C!% are tightened such sleeves or tubes will
force said gland C? into said stuffing-box C5.
The sleeves and studs are suppmted by and
form guides for the inner end of the ram or
pole D by reason of passing through star
bracket or flange C¥. It will be seen from

the above that no matter how the auxiliary

vessel C may be moved longitudinally out-
wardly or inwardly by means of the ram or
pole D and serew-ram D’ impassable joints are
maintained between the outer water and the
interior of the vessel. The screw-ram D’ car-

ries on its inner end a worm-wheel D3 in_

which gears the worm or.-endless screw D4 in
bemm% on brackets D% On the end of the

_spmdle of said worm or endless screw D?*is a

pulley D° around which and around a hand-
wheel D*in aconvenientsituationin thevessel
A is an endless chain or belt, so that by re-

~ volving said hand-w heel D7 the serew-ram D’
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is revolved within the female thread of the
ram or pole D to longitudinally move the ves-
sel C as may be desired.

At a convenient part on the top of vessel A
is fixed the safety connection of the air-sup-

- ply pipe E, (from the surface,) which pipe E

65

is inside of the air-escape pipe KX, which
branches to self-closing ball-valve E' at back
of cock or valve E? The supply-pipe bends

-to self-closing ball-valve E? and in front of

cock or valve Eé,

‘extension N.
constructed generally as shown in the draw-

o . . 622,529

&e, owing to accident, the balls close their

‘respective valves E' and K’ and thus give

the operators in the vessel opportunity to

close the cocks or valves E* and E* and pre-

vent flooding, &e., of the vessel.

In the vessel Aisaweight I, sliding on a rod
F’, which is held at each end by brackets or
pillars, asshown. Thisweight I’ can beeasily
shifted longitudinally by hand, as may be de-

sired, to balance any extension or withdrawal

of the auxiliary vessel C to balance the ves-
sel A and its extension C and to alter the
level or inclination of the whole vessel, as

‘may be desired or required.

Where necessary, the vessel A, particularly

at the front end and in any convenient situ-

ation, has portsorlight-holes, (markedJ,)and
such ports or light- holes can be placed where
convenient in the sides—say as shown at J'.

If necessary or desirable, a screw-propeller

may be placed at the back end of the vessel—

that is, at the back end of the auxiliary ves-

sel C—-m_ which case a shaft, as shown by
dotted lines, is passed through ‘the hollow
screw-ram D’ and through a stuffing-box at
the outer end of the ram or pole D, as shown
by dotted lines. Thisshaft of the screw-pro-
peller may berevolved or operated in a similar
manner to that which has been described in
reference to the screw-ram D',

The lifting and operating appliances com-

prise a speelal armlwement of lazy-tongs ex-

tension-pieces, on the outer end of whwh op-
erated by a handle inside the vessel, are jaws

or grippers also operated 111temally of the

vessel, though by independent devices. On
the fr 0111: end of the vessel A is the socket
part I* of a ball-and-socket joint, the ball
part I’ being upon a pipe L, on the end of
which is a stuffi ng-box and frland 1*, and
13}1roucrh which passes rod M. On the outer
end of this pipe L is earried a bracket or L-
piece M/, fitted thereto by means of the col-

lars M2 and M?. The rod M is serewed at the

end after passing through the bracket M' and
collar M4, and it passes th1011011 anut M?, piv-

oted to the first joint of the la7y-tonns_exten-
sion. Trom the bracket M’ shortlinks N' are
connected to the inner end of the lazy-tongs
This lazy-tongs extension N 18

ings, and it terminates after as many cross-

| joints as may be convenient at a point at

which is attached the back end O’ of the bot-
tom grip O, which is bent downwardly, as
shown. Justinwardly of this connection are

pivoted short links N=® carrying a pivoted
guide N° over the tail O? of the back end O 1
‘of the gripper O. To the bent back end O’

of the bottom gripper O is affixed the hox-
piece P, carrying the pivot-bolt Q' of the up-
per jaw or gripper Q, and also covering the
devices by which this upper jaw Q 18 opened
from or closed upon the lower gripper O. To

this box-piece P is also affixed the inner end
of spring R, adapted to press the upper jaw
Upon any inrush of water, i Q toward or onto lower gripper O. Attached
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1nner end of

- tween them.
- (Q 1s preferably selmted as shown, and both

622,520 s

for the spindle §', on which is cam S. The
said spindle S' after passing
through the back end O’ of the bottom grip-
per O has a union 5°, to which is attached the
outer end of a flexible shaft 1. 'The upper
oripper Q extends backwardly of its pivot Q’
and terminatesin a tailpiece Q% TUpon revo-
lation of flexible shaft T the cam S presses
upon and revolves upon the tail Q® and so
olevates the front or outer end of the gripper

, opening the pair of grippers, which being
placed on the article or other thing to be
lifted or operated upon and the ﬂetlble shaft
T being further operated the spring R will

press the gripper Q toward the gripper O and

cause sald grippers .to grip said article be-

The edge of the upper gripper

the grip Q and the grip O are perfom‘red or
have orifices of various forms, asshown. The
flexible shaft T extends backwardly from the
front end of the lazy-tongs extension to a
union on the spindle T, which passes through
stuffing-box and D'land T? and terminates in
handle T The OPGI&UBW of said handle T®
by the persons in the vessel A will open and
close the grippersor grips as said persons may
desire. Thewindlass-barrels U are carried in
bearings U’ on brackets U? and have upon
their ends beveled tooth- wheels U%, in each
of which gears the respective beveled pinion
V' on the “end of spindle V, passing through

gland and stuffing-box V? ELI]d termlnmlnﬂ* in

hand- wheel V3. The revolution of said hand-
wheel V* by the operators will revolveits par-

ticular windlass-barrel and sowind or unwind
the warp from mooring-anchors or the like to
shift the position of the" submarine vessel.

- Having now particularly described and as-
certained the nature of my said invention and
in what manner the same is to be performed

I declare that what I elaim is—

1. In a submarine vessel or diving appara-
tus, the combination with a main vessel A

provided with inner concentric shells C3, C4,
stuffing-box C° and gland CS, of an aumlmry
vessel O adapted to slide between sald shells,
and mechanism for protruding and retra,et-
ing said auxiliary vessel to vary the displace-
ment of the whole apparatus, &lest.:mtmlly
as described.

2. In a submarine vessel or dwmﬂ appara-
tus, the combination with a main VB&SBI A,
inner concentric shells C3, C4, stuffing-box C’
gland C% and auxiliary vessel C adapted 0
.shde between said shells, of a tubular ram or
pole D attached to the closed end of sald aux-
iliary Veqqel stuffing-box C3, gland C?, serew-

-to the inside of box-piece P is a bearing S?! ram D’ geared with the interior of the tubu-

lar ram D, and means for revolving said
SCrew-ram D" substantially as deser].bed

3. In a submarine vessel or diving appara-
tus, the combination with a main vessel A,
and an auxiliary vessel C adjustably sup-

tight connection therewith, of a tubular ram

or pole attached to the closed end of the said

auxiliary vessel, a secrew-ram . D’ geared with
the interior of said tubanlar ram, and gearing
for revolving said serew-ram, to pmtmde or
retract the aumha,ry vessel, Substantla,lly as
described.

4, In a submarine vessel or dwm,f_,r appara-
tus, the combination with the entrance-dome
B, of a ring B* hinged to the top of said dome
at one %1de a cover B’ seated upon said ring

a dog I3° adapted to engage the nunder side of
S&Id ring within the dome, a screw-bolt I3®
aecessﬂ)le from the inside of the dome and
connecting said cover and dog, whereby the
cover-and the ring and the dog are movable
together on the hmﬂe B* of SEle ring, a SCrew
B+] located on the outs,lde of the dome opposite

sald hinge, and a nut to clamp the said cover.

and ring 011t0 sald bolt and accessible from
the 011t81de of the dome, substantially as de-
seribed.

00

ported in sald main vessel and having fluid- |
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5. In a submarine vessel or dwmw appara-

tus, the combination with a ball- 30111ted tube
L, and lazy-tongs N carrying grippers at one
end of a screw-rod M, extended through said
tube and connected'with the lazy-tongs to ac-
tuate the same, substantially as described.

6. In a submarine vessel or diving appara-
tus, the combination with the lwy-tonns N,
of a bottom-gripper O and spring-gripper Qg,

and mechanism adapted to be actuated from

within the said vessel to open the spring-
gripper away from the bottom- ﬂrlpner sub-
stantially as described.

7. In a submarine vessel or diving appara-

le
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tus, the combination with the gripper O and

spring-gripper Q having tailpiece Q)% of the
cam S having connection 0 & flexible shaft
connected to operating mechanism in the in-
terior of the vessel, substantially as deseribed.

8. Tn a submarine vessel or diving appara-

tus, the combination with the Wmdlass barrel
U carmed in bearings outside the vessel, of
spindles V eonneeted with the shaft of smd
windlass by bevel-gearing, and stuffing-hoxes
for said spindles, substantmlly as debcl 1bed.
Dated this 22d day of March, 1898.
CARRICIK PAUL.
Witnesses: |
PERCY NEWELL,
ARTHUR W. NEAL.
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