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UNITED STATES

1,784,500

PATENT OFFICE

) LAWRENCE Y SPEAR, OF NEW LONDON CONNECTICUT ASSIGNOR TO ELECTRIC BOAT

: COMPANY OF GRO""ON CONNECTICUT

COPPORATION OF. NEW J'DRSEY

. RESCUE SUBMARINE

Apphcatmn filed February 20 1928

ThlS 1nvent10n relates to submarine boats,

specially adapted for salvaging, and rescuing
meri from, a disabled or wrecked submarine

Loat resting. on the bottom or submerged at
an’ apprecmble depth. ‘

The efficiency of’a rescue boat Worklng on
the surface is dependent ‘upon weather con-

~ ditions and, if the wreck is in an exposed po-
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sition, stir face rescue vessels can only operate

under the best conditions of wind and wave, -
-and -often have to leave the scene of opera-
“tions ‘and seek shelter. .
‘which 1s-a vital.one Where rescue work is to

‘This disadvantage,

be effected, can be avoided by providing a

properly equlpped rescue submarine boat -
associated motors for winding and unwind-

capable of working submerged adj acent the

wreck either on or mnear the bottom. This

boat, being submerged, is not. seriously af-

fected by surface conditions and can-carry on -

its ‘work uninterrupted by such conditions.
Fundamentally, my boat is constructed and
designed like any other submarine boat and
1s ﬁtted with all necessary propelling and
auxiliary machinery, air “compressors; air
storage, et cetera. In addition to the usual

equipment, a boat constructed in accordance
with my invention carries the necessary fit- -

tings and apparatus for conducting all ordi-
nary salvage work. With this object in view
my salvage submarine is provided with suit-
able anchor gear at the bow and the stern

‘thereof is also preferably provided -with

means for handling other mooring gear. A
diving compartment fitted with all necessary

diving equipment, including air locks and

decompression tanks, and so designed that

-divers may leave the boat from either the bot-
tom or the top thereof, is also provided. I

also provide the boat with suitable tubes-and
compartments for reception of rescue cars
stored therein, such cars being adapted for
cooperation with the torpedo tubes and the
access hatches. of the disabled submarine for

‘effecting rescue of the occupants thereof. An

object of my invention is to provide a sub-

mersible salvage boat of the character stated

having means “associated therewith whereby
a hftmcr chain or similar element may.be-se-

‘cured-to the lifting pad of the disabled sub-

‘ot 4- formed in. the bottom of the hull.

Senal No 255, 684

tanks of the salvacre boat, a lifting effect ma,y
be ‘exerted for raising the disabled boat.
further object is to-provide simple and eﬂi

‘cient means whereby the salvage boat may be

moored in position adjacent the wrecked or
disabled - submarine.
advantages will appear from the detalled de-
seription. - .
In the drawings:=— = . ‘
Flgures Land 1—A-area sectlonal view of
a submarine boat taken from the bow to the
stern thereof;

Fig. 2 is a section taken substantlally on
line 2—2 of Fig. 1;
Fig. 31isa plan V1ew of the’ Wmdlasses and

ing the cables for attachment of the hftlno
ehfun to the disabled boat;

Fig. 4 is a section through one of the stor—
age tubes and an associated rescue car, the

rescue” car- being, partly broken away and

shown in sectlons,
Fig. 5 is a_detailed f1aomentary sectional

“View on an. enlaroed scalethroungh the muzzle

end of.-a: storarre tube. and the assocmted
rescue car; -

Fig. 6is.a section through another form of
rescue car and its associated storage hatch
and associated parts.

. My boat is of known construction, the
hull ‘being divided into the ustal - compart—

“ments, ballast tanks, fuel storage tanks; etc.

-marine boat and by emptymcr the ballasb
and more particularly to a submarine boat -

55
Further objects and -

60
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The hull is provided; adjacent “the bow. and

the stern: thereof, with. an anchor compart-
-ment 1 which:opens through the top and the

bottom of the hull, this compartment receiv-

ing the shank 2 of an anchor of suitable type

the head 8 of which fits into a recess or pock-
A
cable 5 is sectred ‘to the anchor and passes
over a suitable pulley 6, this cable being
wound onto-and off of a windlass 7 which

is driven from means within the hull 8 in'a

known ‘manner. “These anchors provide sim-
ple and efficient means whereby the salvage
submarine boat can be effectively - moored

either ‘above or adjacent a disabled or

85

90
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wrecked submarine 1y1ng on the bottom or

at‘an appreciable depth
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I further provide a diving compartment.

9 which is disposed substantially amidship
adjacent the conning tower and bridge. This
compartment has suitable access hatches
opening through the top and the bottom of
the boat. The lower hatch 10 is.closed by a
suitable cover or door 11 which, in the form
illustrated opens inboard though the cover

may open’outhoard where necessary or de-"
sired. - The upper hatch has a trunk 10a the'

upper end of which is closed by a dcor or

cover 11a. This trunk extends downwardly

below the platform 92 in the compartment
9. - The provision of the upper and lower
hatches is advantageous as permitting the

~diver to enter compartment 9-from below, as

when the rescue boat is above the disabled
boat or off of the bottom, or from above, as
when the rescue boat is resting upon or close-
ly adjacent the -bottom. - The diving com-
partment has associated therewith suitable

.means for supplying air under pressure

thereto, and decompression chambers 12 are
disposed adjacent the compartment 9 and
have communication therewith and with the
interior of the boat, by means of doors 13
and 13a. This provides simple and efficient
means- whereby the divers and their assist-
ants can pass from the diving compartment
to the adjacent compartment of the boat; and

‘vice versa, without suffering any ill effects

from a-sudden increase or decrease in air
pressure. When the diving compartment is
not in use, the decompression chambers or
tanks provide direct passageways between
this compartment and the adjoining com-
partment. A pair of windlasses 14 and 15
are mounted in the upper portion.of com-
partment 9 in a suitable manner and have
associated therewith driving electric motors
16 and 17, respectively. A cable 18 is wound
upon windlass 14 which is. disposed to raise
and lower the cable through the hatch 10.
A second cable 19 is wound upon the wind-
lass 15 and has its outer or free end secured
to a lifting chain 20, which, passes through
a hawse pipe 21 opening through the bottom

-of the hull adjacent the access hatch 10, the

lower end of this pipe béing normally:closed

by a'suitable cover 22 which opens: outboard
-and the upper end of -the hawse pipe being

closed by a cover 23 which' opens inboard.
An angle member ‘24 ‘extends transversely
of the diving compartment 9 above the up-
per end of the hawse pipe 21:and is provided
with an opening to accommodate the chain
20. "The chain also passes through a block
25 which rests ipon the member 24. By in-

serting a suitable pin 26 through a link of

the chain at the top of the block 25, move-
ment of the chain downwardly through the

‘block is positively limited, and the-load to

. which the lower end of the chain is-attached

1s transmitted to the hull through the angle
member 24. In this manner,the cable 19 and

1,784,500

associated parts are relieved of the stresses
incident to raising heavy loads. The cable

19 passes upwardly from its windlass 15

into a suitable water tight housing 27, form-
Ing an extension of the diving chamber and
about -a. guide pulley. 28 ‘suitably -mounted
in the upper end portion of this housing, this
pulley being disposed to operate the chain
21 and-cable 19 through the hawse pipe 21.
In using the boat for salvage purposes it is
preferably moored. adjacent the disabled or

‘wrecked submarine and a diver: descends

from the compartment through the hatch 10.

"The diver carries’ with him the cable 18

which.is wound off of the drum or-windlass
therefor as the diver‘descends.  The diver
then -secures the end . of cable 18 to the

-wrecked or disabled submarine at or-adja-
-cent to the lifting pad thereof. .- After. this

has been done the ballast tanks are filled so

that the boat has but slight positive. buoy-
~ancy:and the cable 18 is then wound upon its-
-windlass, -thus drawing ‘the -salvage . boat
_down into position above and adjacent the
.disabled or wrecked boat.. The chain 20 is

then lowered through the hawse pipe and is
secured to the lifting pad of the- disabled
submarine, as in Fig. 1:~A. The water is
then forced out of the ballast tanks of the

salvage submarine and the buoyancy thereof.

exerts a lifting effect on the disabled boat.
If weather conditions are bad, the salvage

submarine upon arriving upon the scene will

drop its anchors near the wreck and will then

fill 1ts ballast tanks until the reserve buoy--
“ancy isless than the weight of the combined-

anchors on the bottom. ‘When this has been

The “boat ‘¢an then operate” from this
position- or, if desirved, divers can  attach
mooring lines to thé submerged wreck after

“which the salvage boat hauls up its own

anchors and the mooring linés permits-it to

-float above the wreck, the distance between

the two boats being controlled: by suitable
warping gear. ‘This'renders it possible for
the boat to operate submerged in bad weather,

thus avoiding any delay in the rescue and sal- 4y

vage work from:this cause.: Under condi-
tions of goed weather the:boat has the choice
of working either’ from the surface or stb-
merged. . T ;

. The first and most import;int“dutyl of a 12

boat of this character is, of course, to effect
rescue of those upon the injured or disabled
submarine boat. . With-this object in view
I provide, at the bow. of the boat, a plurality

of tubes 29 similar in all respects to torpedo 12

tubes, except that the muzzle ends 80 of the
tubes 29 are enlarged to-receive flanges 31
at the outer ends of resene cars 82 of a suit-
able length to be stored in such tubes, these

cars being especially'adapted for cooperation .
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~done, the anchor cables 5 ‘are wound upon . -
the windlasses 7-and the salvage boat hauls -
itself down into the vicinity of the wreck.
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_in the manner set forth in my co:pending ap-

; to the rescue car
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with the torpedo tubes. pf.;tha:cilisa;bled;.sub—

marine, as more- fully explained ‘in: my: co-

pending application for rescue car, filed Feb-

ruary: 20, 1928, Serial No. 255;683.  1f .the

salvage boat operates from the surface, the

rescue cars 32 are removed from: the tubes
29.and are lowered into position adjacent the
cisabled or wrecked submarine, these cars

‘being then inserted into the torpedo . tubes
-and the men entrapped in the torpedo com-

partment . of the disabled submarine are
rescued therefrom by means of the rescue car

plication above referred to.. ‘

I also provide suitable hatch trunks 33 for-
reception of rescue cars 34 which are stored in
the trunks which open through the bottom ¢t
thehullofthesalvagesubmarine. - Thetrunks
383, when not used for storing the cars 84 are

‘closed at tlieir inner and outer ends by suit-

able doors or covers 35 which are secured
closed: in.a known manner and have asso-

ciated therewith counter-balancing springs.

36. The car may be constructed similarly
, - disclosed in my co-pending:
application, filed February 20, 1928, Serial
No.255,682. 1 prefer, however, to use the car
illustrated in Fig. 6 of the ‘drawings. - This

- car includes a body comptising an inner cy-

40

, lindrical shell 37 and an outer shell 88, the

outer shell being spaced away from the inner
shell -at its central portion and tapering to-
ward each end. * This provides a space 39
between the -two shells.” The ‘outer shell 38
Is provided with a depression forming a
pocket: or receéss 40° for- reception of & com-
pressed air flask 41 which communicates by
a tube 42 with the space 89; a suitable valve
43 being interposed in this tube and: ‘opet-
able exteriorly of the car by the diver. ‘A

‘water tube 44 is-also disposed- within. the

pocket 40 and opens into the space.39, the
outer end: of this tube being open and-a sunit-
able valve 45 being ‘interposed: in this tube
to be:operated by the diver for-controlling

‘the same: By proper manipulation of the

valves 43 and 45 the diver can-regulate: the .

‘buoyancy of the car so: as to facilitate han-

dling: thereof, - S e
The car is provided at oné end with a suit--
able closure member- or door 46 hingedly
mounted. on the car at 47.and having asso-
ciated therewith a counter-balance spring 48
which urges-the door in open‘diréction:. This
spring is disposed- within- a suitable: guard
member 49 secured to the outer shell 88. The
door 46 is secured-in: closed position: by suit-
able dogs 50 operable from:both: the interior
and the exterior of the car, these dogs-engag-
ing beneath a ring:51 secured within the car
adjacent the end- thereof.. The: door 46 ig
provided:-with. an  eye. member 52 for- recep-
tion of a suitable line-or cable for use in
handling: and hoisting the-car. A door- %a
is mounted 'at.the-other end of the car in the

ments 53-adapted: for cooperation with secur-
ing-dogs 54 on'the lower ends of rods 55 rock-
ably mounted through: stitable brackets 56
secured on the inner face of the inner shell
87. A handle 57 is secured on the: upper end
of the rod in position to be grasped by a man

-standing upon the brackets 58 secured to the

inner face of inner-shell 87 adjacent each end
thereof. - The upper brackets. provide hand

“holds for the occupant of the car. - To permit

elosing of the door 46a by the occupant of the

-car;. a- U-shaped member.or stitrup.59 is
~secured to: the: inner:face of the door; this

member being adapted for reception of the
toe portion of the foot. By inserting the foot
in the stirrup the door 46a.can be moved into
closed position; and. then secured .by mani-
pulating the rods 55 through the -handles 57
thereof. . S5 L

~The rescueicar is ‘prov‘i:ded‘- with twd'spéféed_
rings 60 secured about -the central: portion

thereof, each of ‘these rings being provided
with an outwardly extending radial flange 61

“having a. dovetail groove in its otter. face -

which receives-a packing or gasket 62. This

same: mannier as door 46 is mounted-and.is
provided with upwardly: extending hook-ele-

75

80
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gasket is adapted to-seat tightly upon the end

of the hatch trunk. 83 when the car 34-is.in-

~serted thereinto in the position illustrated in

Fig. 6. The flange rings are also adapted for

93

cooperation with the access hatch trunks of -

a disabled submarineboat for effecting rescus

of :the men entrapped in-the compartments

thereof. - As will be noted more-clearly. from
Fig.2; the salvagesubmarine is provided with

100

access “hatches in¢luding- hatch trunks 63 -

which are: disposed above the trunks:33.and

~open- into compartment. 64 ‘into’:which the
trunks 38 also open. In using the rescue car

illustrated in Fig..6, it is inserted into the
hatch trunk of the disabled: submarine and

& man in the compartiment of sich boat enters

the car and is transferred thereby to the res-
cue submarine in the manner set forth n'my
co-pending  application,::Serial ‘No. 255,682,
above identified.  If the-salvage submarine is
disposed above the: disabled submarine S, as
illustrated in Fig, I—A, the lower door 35 of
the trunk 38'is opened; the trunk being first

flooded ina known manner,and the caris then
inserted into the trunk through the lower end .

thereof so as to bring the packing gasket 62
adjacent. the trunk end. The trunk is then
drained'and the exterior pressure of the water

-forces the-gasket tightly against the end of the

trunk so as to. form a water tight closure
therewith. The upper door 85 is then opened,

110
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after which the cover 46 of the car is-opened -

to permit escape of the occupants therefrom.
The door 46 is then closed and.seciired, after
which door 85 at the upper end: of the trunk
33 is closed and the trunk is again flooded
permitting the car to be removed: therefrom

and: reburned to: the: wreck where it is again -

125
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inserted into one of the access hatches::"In
the "event that the  salvage submarine. is

-moored on ornear the bottom, the rescue’car
- with:the occupants therein may be-inserted
“into one of the hatch trunks 63 from: theup-

per end thereof, the gasket 62 of thelower

ring 60, seating' upon-the upper end-of the
‘trunk to form a water tight closure ‘there-

with.  In this case, the door 48¢ is opened to

‘permit escape -of the occupant. of the:car

through the lower end thereof. .. . -

cue boat is operating on the :surface or an

-appreciable distance above the disabled boat,

a weight member of suitable value may: be

‘placed within the rescue car, this ‘member
‘being removed therefrom upon opening: the
-door 46a. Under ordinary conditions, how-
“ever, this “weight is not used. - A similar
_weight may be used with the car of Fig. 4.

Preferably the:salvage submarine. is. pro-
vided; adjacent the diving compartment 9,
with a graduated telescopic sounding tube:65
of known type, by means of which the dis-
tance of the salvage boat above the disabled
or wrecked submarine cam be readily deter-

" mined. This enables the salvage boat to ap-

80
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‘injury to the latter. -

proach within a very'short distance of’the
disabled submarine while avoiding danger of

The hawse pipe 21 through which the lift-

“ing ‘chain: 20 operates is disposed-on the cen-

ter line of the ship and at-a point fore and
aft coinciding approximately with the center

of gravity of the combined water ballast
‘tanks .of the salvage submarine. ..-While I

‘have illustrated but one lifting ‘chain, I:con-
témplate . the ‘use-of more than one: chain.
‘Where ‘more than one chainis: used, the

‘chains should be so disposed:that. the center

of gravity of the ballast tanks falls between
the points at” which: the lifting chains “are
attached or connected to. the boat. '

Referring more particularly to Figs. 4 and
5, the car 32 includes an inner cylindrical
shell 66 :and -an outer: shell 67-spaced there-

~ from, this .outer shell tapering-at one:end

at 68. Shell 67 is provided -with a'depres-

sion or pocket 69 which receives an air flask

70 having a:tube 71 opening into space 74

_ and provided with a control valve 72 operable

60

¢

by the diver exterior of the car.- A" water
tube 73 is also disposed within the pocket 69

and opens into the space 74, this tube being

provided with a. control valve 75 interposed
therein and readily accessible to the diver
exterior of the car. This provides simple
and efiicient means under the control of the
diver whereby water may be admitted to and
expelled from the space T4 so as to regulate
the buoyancy of the car to facilitate handling
thereof. ~A vent tube may also be provided
for permitting escape of air from space 74
when water s admitted - thereto, this tube

-
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being provided with a valve similar-to valve
75, and -disposed so as to be readily accessible
~to the diver.: “As vent tubes and valves there-
for are well" known, it is not thought neces-

sary to illustrate or describe in'detail such
tube and valve. L ‘ S
The car 82 is provided at each end with

70

a suitable cover 76 secured closed by dogs .
77 which engage a ring 78 secured within .

the car. A relatively thick flanged ring 79

t} . i is provided at the other end of the car and
+To- facilitate lowering of the rescue car
-jllustrated in Fig. 6, particularly if the res-

has formed integrally therewith the flange
81 previously referred to. This flange is pro-
vided in its inner face with a dovetail groove

‘in which is seated a packing ring-or gasket

80 which cooperates with a bead 81 at the
muzzle end of tube 29 to effect a fluid tight
closure therewith. = A cover ‘82 similar to
cover 76 closes the car at the outer end of

tring 79, cover-82 being provided with suit-

able securing dogs cooperating with the ring

‘in a known manner. - The cover 82 is also pro-
‘vided with an eye 84 for reception of a line

or cable for hoisting and handling the res-
cue car. = Within the car I provide a plurality

“of ‘pairs of brackets. 85 and 86 of sunitable

shape to provide hand -holds and supports
for the men within the car to. stand upon.
The car illustrated is intended to receive three
men therein. T :
‘The rescue submarine boat is also.equipped
with suitable external- air and pump. con-
nections for use in emptying the tanks and
compartmentsof the disabled or wrecked sub-
marine. This greatly facilitates the work of
salvaging the injured or 'disabled boat..
"To facilitate handling of' the torpedo tube
rescue car and: insertion thereof into:-the tor-
pedo tube of the disabled boat, when the re-
scue boat is operating from a position above
the disabled ‘boat, the car may be lowered
in horizontal position and suspended adja-

“cént the muzzle end of the torpedo. tube by

a bridle arrangement ‘associated with the
line for raising and lowering the car, in the
manner illustrated and described in' my' co-
pending application for rescue car, Serial
Number 255,688, filed February 20,1928, -+
"What T elaimigie— - ©7% 7 e i
‘1. In a submarine boat, a:lifting chain, the

boat having an opening through the bottom

of its hull, said chain operating through the
opening and being disposed at the. approxi-
mate centre of gravity of the ballast tanks,
and means for limiting movement of the
chain through said opening. = - -

2. In a.submarine boat, a- diving com-
partment having an access hatch opening

through the bottom of the hull, a windlass,

a cable windable onto and off of the windlass
and operating through said opening, a hawse
pipe opening through the bottom of the hull
adjacent said opening, a second windlass, and
a second cable windable onto and off of said
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second windlass and operating through the -
hawse pipe. .

8. In a submarine boat, a diving com-
partment having an access hatch opening

;. through the bottom of the hull, two wind-

lasses within the compartment, a cable wind-
able onto and off of one of the windlasses
and operating through said opening, and a _
second cable windable onto and off of the

o other windlass, said compartment having a

hawse hole opening thereinto and through
the bottom of the hull adjacent the hatch
opening, the second cable operating through
said hawse hole. '

4. In a submarine boat, a diving compart-
ment having an access hatch opening through
the bottom of the hull, a hawse pipe-opening
through the bottom of the hull adjacent said
hatch opening, a windlass, a cable windable
onto and off of the windlass, said cable oper-
ating through the hawse pipe, a lifting chain
secured to the end of the cable and operat-
ing through the hawse pipe, and means re-
leasably secured on the chain and cooperat-
ing with the hawse pipe to limit downward
movement of the chain through the pipe and
support the load to which the lower end of
the chain is secured.

5. In a submarine boat, means for lowering
a cable through the bottom of the hull and
for winding up the cable after attachment
thereof to an object beneath the boat, means

for lowering a second cable with a lifting

chain attached thereto through the bottom
of the hull and for winding up said second
cable after securing of the chain to.the object
to be raised, and means detachably secured

of the hull and giving access from the ex-
terior of the hull to said compartment.

~In witness whereof I have hereunto sub-
scribed my name this 2nd day of February,

1928. |
| LAWRENCE Y. SPEAR.

S

80

to said chain for limiting downward move-

ment thereof and for taking the load of the
object being lifted.

6. In a submarine boat, a diving compart-
ment having a hatch, a second compartment,
and a decompression chamber having doors
giving access to the respective compartments
through said chamber,

7. In a submarine boat, a diving compart-
ment within the hull, an access hatch through
the bottom of the hull and giving access from
the compartment to the sea and a second
access hatch opening through the top of the
hull and giving access directly into said
compartment. e .

8. In a submarine boat, a diving compart-

5 ment within the hull at the lower portion

thereof, an access hatch through the hull and.
giving access from the compartment to. the
sea, a second access hatch opening through
the top of the hull, and a trunk leading from
the second hatch into said compartment.

9. In a submarine boat, a diving compart-
ment within the hull, an access hatch through
the bottom of the hull and giving access from
the compartment to the sea, and a second ac-
cess hatch opening through the upper portion
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