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HUGO E. GRI&S.&I.&BER AI\}D ELITER R. DUNCKLEE, OF NEW LONDON CON'\IECTLCTJT AND
JOHN ¥. TRUDEAYU, OF BAYONNE, NEW JERSEY, AS’:‘IGI\JOES TO ELECTRIC BOAT

'COMPANY, OF GROTON, CONNECTICUT, A CORPORATION OF NEW JERSEY
DE:{ mmn L..:"a"fl S'Umm:amz '

Appllcamon ﬁled Jllly i, 1929 Sei‘i'tl No. 875 108.

This invention relmes to mine hylnfr sub- and fuel t‘mks in a known manner. At
marine boats, and more par ticularly to a each side oz  the pressure hull 1, and in the
submarine boat for laying mines by what is space between the two hulls, we pl ovide two

Yy

known as the dry system - - ‘tubes 3 which are d1sposed in superposed
5 One of the main objects of our mventmn relation. " These tubes extend fore and aft 55

is to provide a submarine boat having mine of the hull and are preferably, though not
~stowage tubes so disposed as not to occupy necessamly, cisposed horizontally. -

- valuable space 1n the hull, these tubes hav- ~The tubes 3 are water-tight and are
ing associated therewith means for trans- Mmpmd to Wﬂﬁ and full submergence pres--
10 ferlmﬁ' the mines from the tubes and for sure. The forward ends of the tubes are 50
dischar omge Lhem exteriorly of the hull. An- closed at 4. At their rearward ends the tubes
other ob]ect is so to dispose the mine stow- open mto spaces 5 5 which constitute exten-
age tubes in relation to the hull structure as sions of a mine room 6 wz Lhm_ hull 1 at the
to obviate any increase in the dimensions midmhip portion a,ﬁeleof vine racks 7 are
15 theregf thus preveqmna 111b81‘f81b1186 with mounted in SDAces 5 for VEr th 1 ‘LO]LIS*HleIIt GO
the speed or radius of action of the boat. A upcn su m:rmtmo pul‘ws [ f"-,, ancd, when the
turther object is to provide a boat in which mines have been loaded 1nfo the tubes and
- the Stowage tubes and asgoc]_a,ted parts arg Upoil these I'&CI{‘S removable stanchions 8

SO dlsposed as to provide an extremely sim- are secured at tﬂc mner sides of the spaces

=0 ple compensatmO' system- while also pre- 9, as in Figure 5. | | A,
venting any material change in trim of the The stowane Wbes 3 open ait, that is,
boat durmo discharge of the mines. toward the stern of the boat. A mine dis-

Tt is also an ob]ect of our invention to charge tube 9 is provi -.led n lemnment with

pmmde simple and highly efficient means each of the upper tubes 3 and closely wdjacent
% for laying or discharging the mines while. md 7. Thig discharge tube 1s provided, at
permitting the same to be examined imme- each end, with a-gate: valve 10. These valves
diately before discharge to determine the 01::(31 ate in cas«mwg 11 which extend through
condition of the gear thereo £ TFurther ob- the pressure huﬂ 1:and inte the mine room
Jects and advantaees of our invention will 6. The valve 10 may be operated nmﬂually
) appear from the detailed descmptmn B from  within the mine room 6, tho we go
In the drawings: | . -pl@ifﬂ to provide a mﬁmlﬂ meclmmsm for
Figure 1 18 a fi'aementfu? horizontal sec- -assuring quick operation of the valves, this
twnal view taken thmuﬂh the mid-ship por- mﬁch anism comprisinge cylinders 12 to which
tion of a submarine boat constructed in ac- 'compresaﬂd a1r may be supplied in a known

W) |

-

i

35 cordance with our invention; manner, and smt&blﬁ mechanism operating 25
I‘wure 215 a fmﬂmenmry vertical sec- 11 the cfyhndezs and having operating con-
tmnal view throug thﬂ mld shlp pmt}on of 11@@1&111%11 the vaives. Any other suitable
the boat; or preferred means may be employed for op-
. Fware 3 is a sectmn taken subs:,t&ntmlly erating the gate valve. The tube 9 and the
%1*3-" o1l lme 3—3 of Figure 1; associated valves constitute o lock for trans- ¢a
~ Figure 4 is a seﬂtmﬂ t“Lken subst‘mtmllv ferring a mine from the 1.:1015_ to thﬂ exterior
on line 4—4 of qure 1, of the hull 1. - . .
- Figure 5 is a sectlon tmhen subsﬁan*mlly The aft end of this tube 9.. opens into a
on ling 5—5 of Figure 1; o space 13 in which 1s mounted an ejector 14.
13 Figure 6 is a section thLen S’leSt‘lIltlﬂllY" The ejector 14 is of cylindrical shape and is 95
on line 6—6 of Figure 1. - - secured upon a shatt 1:) rotatably mounted

" The boat 1s, 111 O'eneml of lmown construc- in space 13, the axis of this sh y It 'be'no' var-
tion and comprlses an inner pressure hull 1 allel to the lock tube 9. A gear 16 is secured

and an outer hull 2, the space between these on the att end of shaft L) fmd has driving
50 two hulls consmtutmo ballast, compe nsatmo connection, it a suitable manner, with a shaft 109




17 whioh 'extends thr'*ou':rh' a %tufﬁntr box 18

- through the inner wall 3¢ of space 0L COM-

~par tment, 13.

This shaft 1s driven by an

~electric motor 19 disposed within the mine

iy |

16

15

roomn.
cyhndrmal mine receiving members 20 which
are disposed at dmmetnmlly opposite sides
“of the ejector, these members being connected

The

upper one of the members 20 is disposed in

The ejector 14 comprises two semi-

by spaced brace elements or ‘webs 21.

alignment with and ‘ld]dcent the aft end of

-lﬂch tube 9 to receive a mine moved aft there-

from into the ejector. Preferably, though

not necessarily, we provide the gear 16 with
two contact nmmbcrq 22 (1]*%1)0‘%{"‘([ in align-

~ ment with the mine receiving recesses of 1110

members 20 for engagement by the end of a

- mine which has been moved imto full position

20

25

I
o
.* .

40

45

rack 7T, : and e]ectm 14 and in the upper por-
“tion . of the lock tube 9. These various sets
of pinions may be driven, in a known man-

50

mine room,

in such member. 'lhe contact members 22

‘are interposed in the circuit of motor 19 and

serve to close the motor circuit when the mine

has been moved into full })0%1‘(101’1 mto mem-
ber 20 of the ejector.

The motor then turns
the ejector inboard th}'oun'I, an arc of 180
degrees, thus discharging “the mine into a

vertical discharge well 23 extending from
compartiment 13 to the bottom of the outer

hull 2 at the side theerof. the mine being dis-
charged through this well by aravity. The

other member 90 of the ejector is then in the
upper position and is disposed to receive a

second mine from the lock tube 9.

- Each of the tubes 3 and 9 is pr owderl W1th_'
suitable conveying mechanism for moving
‘the mine through the tubes in either direc-

tion and for transfer ring the mine from the
rack to the tube 9 of the lock. Similar con-
veying mechanism is also associated with the
rack 7 and the ejector 14 for moving the mine
onto and off of the rack and tr: ansferrin o them
from tube 9 into member 20 of the ejector.

Conveying mechanism of this character is

known in the art and need not be 1llustrated
nor described in detail.
such mechanism diagrammatically by pm-'

We have 1indicated

ions 24, in Figure 2 thsposcd above tube 3.

ner, by an electric motor 25 disposed in t he
and are dispos d to mesh witi
racks on the m:nes 20 fm moving them in de-

sired direction in accordance with the diree-
‘tion of drive of the pinions.
_nwcham%m provides means whereby the

This conveyor

mines can be loaded into the stowage tubes
and can be transferred therefrom to the e elec-

- tor 14 with facility.

G0

VVhen 1t 1s desired to lay or dl% harge the

mmes, the valve at the forward end of the
“tube or lock 9 is opened, the other valve re-

: .mammﬂ' closed. A mine is then moved from

the m(‘l{ 7 into tube or lock 9. and the valve

o oat the forw‘lrd end of this lock is then closed.
Sea water 1s then admi tted to lock 9 from a

1,777,304

compensating tank 27 located in alignment
with and below lock 9 and couunumcatlnw
therewith by a pipe 27* provided with a v alve
28 for controlling communication between
the compematmﬂ Tank and the lock.

The valve at the aft end of lock 9 1s then
opened and the mine is moved aft into the
upper member 20 of ejector 14. When the
mine 1s 1 full position 1 the e]ectm 1t ac-
tuates contact member 22 thus closing. the

circuit of motor 19, which results 1n the. ejec-

tor being turned 111b0f11d thl(mﬂh an arce of

180 E]E‘WIEE-PS thus causing the mine to be dis-

Llldl”(,d through well 93 in the manner pre-
vu)usly described.  As 00N as a mine has
heen moved out of lock 9 into the ejector, the
valve at the aft end of the lock is closed and

‘the water 1n the lock is blown into the com-

pensating tank 26. We also provide a small

~q111f3] flooding compensating tank 29 located
inside the mine room and approximately in

line with the ejector, with a sea water c: \pac 1ty
equivalent to the neg ative buoyancy of one

mine. This tank 1s ﬂf}ode(l full from the sea
while a mine is being dlSCh‘ll oed, so that the
welght of water taken m ()ﬁbefs the net
Tew‘ht in sea water of the mine which is dis-

| c:ha.rged,- thus maintaining the original bal-

ance of weight and buoyancy of the vessel.
As soon as this compensating tank 29 1s full,
the sea valve is closed and the water which
has been admitted thereto is transferred to
main. compansahnﬂ taniks 30 fmd 31 (hspoae (l
forward of tube 3 and aft of compartment 13,
1bc;pevtwely T'his leaves the small compen-
sating tank 29 empty and'in condition for re-
ceptlon of a second compensating quantit y of
sea. water when the succeeding mine 1s dis-

charged from the ejector 14.
Tnstead of ] having but one sm all Coinpeusflt-_

ing tank 29, two or more of such tanks may
be prmflded when it is desired to discharge
the mines rapidly and the time element be-
comes of more than usual importance,
“Suttable means is provided whereby water
from the compensating tank 27 may be trans-
ferred to compensating tank 31. During the
movement of the mine from lock 9 into the
ejector 14, water is caused to flow from the
main - wn’lpenwtmo tank 31 forwardly to
main compensating tank 30, this forward
movement of the water oﬁ’settmrr the moment
due to the rearward or sternward movement
of the mine. In practice, the first mine is dis-
charged from rack 7 at one side of the hull,
the second mine being discharged from rack
7 at the other side of the hull, the rack at the

'ﬁ1 <t side of the hull is then lowel ed to Ie(*ewe

a mine from the lower tube 3 ﬂ,nd 18 then

. .:1]%0(1 into the position illustrated in Figure

2 and this mine is then d]cschfu‘ﬂ'ed ‘lftﬁl‘
which the racle at the othel* side of the hull 1S

lowered to receive a mine from the lower tube

and this rack 1s then raised and such mine dis-
charged. A mine from the upper tube at the
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side of the hull from which the first mine was
cischarged 1s then transferred to the rack and
discharged, atter which the rack at the other
side of the hull receives a mine from the
upper tube which mine i1s then discharged,
the racks being then lowered to receive mines
from the lower tubes, which mines are then
raised  with the mcks and discharged, the

cdischarge of the mines from the tubes con-
-tmmnﬂ* in this order until all or as many of

the mines as desired have been discharged.
It 1s not essentlal however, that the mines
be discharged in the order st%ted and the

~order of dlschare ing the mines may be varied

20

29

the mid-ship portion of the boat. This

as conditions may require, though, where

conditions will permit, we prefer to dlSChdI‘ﬂ& --

the mines in the order stated as this prevents
disturbing the trim of the boat.. After all
of the mines have been discharged, the com-
pensating tanks 30 and 31 are full of water,
these tanks being of proper capacity to com-
pensate for the mines. It isto be particularly
noted that the stowage tubes, as well as the
main and supplemental compensating tanks,
and the locks and ejectors, are dlsposed at
pPro-
vides a simple arrangement which facilitates

compensatmn and enhances tL im and stability

~of the boat.

30
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- sure hull.

<
|

In order to facﬂltftte shlppmo‘ of the
mines, we provide a hatch 32 which opens
into the mine room 6. ‘"This hatch has a suit-
able door 82%, and by raising this door the

mines may readlly be lower ed into the mine

room, through hateh 32, as indicated in
Figure 2. Aiter the mines have been lowered
into the mine room, the stanchions 8 having
been removed, they are transported by a smt-
able trolley, which travels upon rails 33 ex-
tending transversely of the mine room and
at opposﬂe sides of hatch 32, to the racks T
which have been moved into their lower posi-
tion indicated by the dotted lines in Figure 2,
so as to be ahﬁned with the lower stowage
tubes 3. -

The mines are then successively loaded
omo the racks and, by proper operation of
the conveying 1‘1’16011&1115111., are moved rear-
wardly into the lower tubes. After the lower
tithes have been completely loaded the racks

re yaised into their upper posﬂ;lon and the
ul:;per tubes are loaded in like manner,. after
which one mine is placed upon each of the
racks. In this manner the tubes and the
racks can be loaded with facility. -

Each of the tubes 3 is capable of contain-
ing nine mines which, with the two mines
supnorted upon the 1*.;1L,L s in alignment with
the upper tubes, makes a total “of 38 mines
which can be carried by the boat without
taking up valuable space within the pres-
The length of the stowage tubes
can be varied within limits and we do not,

therefore, limit ourselves to the p‘tl‘tl(}lﬂal‘

number of mines which these tubes carry.

| avmded

By dlSPOSlIIG‘ the tubes between the hulls,

valuable space in the pressure hull 1s not

taken up and the necessity of increasing the
dimensions of the board to accommodate
the mine stowage tubes is eliminated. It is
also to be noted that, by employing a small
number of mine stowaoe tubes, the mines can
be readily laid or dlscharoed therefrom by

comparatively simple mechamsm and all
necessity of employing a large number of
discharging mechanisms for this purpose 1s
A further advantage is that all
ol the mechanisms for tmnsterrme the mines

from the tubes and for dlSCh&I oing them,
are

controlled from the mine room 6. The
advantage of having the tubes 3 open into the
spaces or extensions 5 of the mine room is
that the mines can be inspected immediately
before discharge thereof to determine the
condition of the mine gear and, if necessary,

i

80

S5

proper alterations or repans therem can be

made.
'What we claim 1s:

1. In a mine laying submarine boat, a

mine stowage tube, a rotatably mounted
mine ege(,tm comprising a plurality of mine
receiving and dlsc:hfiro'e members, means for
tramferrmﬂ mines from- the tube to said
members, and means controlled by position-
ing of the mines in said members for inter-
Alllttently rotating the ejector a distance
equal to the distance between two succeeding

receiving and discharge members, the contin-
‘ued rotation of the ejector successwely d1s-

posing said members to dlscharﬂ-e Lhe mmes

therefrom.

2. In a mine laymcr submarine boat a
mine stowage tube, a mine ejector 1‘ommolv
mounted on an axis parailel to the tube and
having a mine receiving and discharge mem-
ber disposed in endwme alignment with the
tube, means for tr qnsferrmo mines endwise
from the tube to said member and means for

Intermittently rotating the e]ectm the means

for rotating the e]ectar being Lontmlled by

'pOSltIOHIHU of a mine In the mine 18661\’1110

and discharge member.

3. In a mine laying submaune boat, a
mine stowage tube mine ejector mounted tor
rotation 1n one direction and on an axis par-
allel to the tube and having a plurality of

axially -arranged mine receiving and dis-

charge members spaced about the same, one
of said members being disposed in endwise
alignment with the tube when the ejector 1s

n normal position, means for transferring

mines endwise from the tube to said mem-
bers, and means controlled by mines position
in the receiving and discharge members for
intermittently rotatnw the ejector a dis-

tance equal to the dlstance between two suc-

cessive members. |

4. In a mine laying submarine boat a
mine stowage tube, a mine ejector 1*otatablv
mounted on an axis pm allel to the tube and
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~ having two diametrically opposite and axial-

10

15

ly arranged mine receiving and discharge

members, said members opening radially out-
‘ward for discharge of a mine thereirom

when in inverted position, the upper one of
the members being at the top of the ejector
in alignment with the tube and there being
an unobstructed mine discharge opening be-
neath the lower member when the ejector is
in normal position, means for transferring

mines endwise from the tube to said recelv-
ing and discharge members, a confining.

‘member extending about the (—3]1 ector from the

upper position thereof to said opening, said

. confining member being concentric with the
ejector and disposed to hold a mine in the

upper receiving and discharge member dur-

ing travel thereof from its upper position,

20

to its lower position, and means for in-

termittently rotating the ejector through

an arc of 180 degrees.

5. In a mine laying submarine boat, a mine

~ stowage tube, a mine ejector 1‘ot-atal;1ly.11-1m1_nt_';

ed cn an axis parallel to the tube and having

two diametrically opposite and axially ar-
‘ranged mine receiving: and discharge mem-

bers, said members opening radially outward

~ for discharge of a mine therefrom when in

30

inverted position, the upper one of the mem-
“bers being at the top of the ejector 1n align-
ment with the tube and there bemng an un-

~ obstructed mine discharge opening beneath

: 8

the lower member when the ejector is m nor-

mal position, means for transferring mines
endwise from the tube to sald receiving and
" discharge members, a confining member ex-
tending about the ejector from the upper po-
‘sition thereof to said opening, said confining
“member being concentric with the ejector

and disposed to hold a mine in the upper re-

ceiving and discharge member during travel

thereof from its upper position te 1its lower
position, and muns {or mtermittently rotat-
ing the ejector through an arc of 180 degrees,
said means being controlled by the position-
ing of mines in the mine receiving and dis-

- charge members.

 bei

b5

60

6. In a mine laying submarine boat com-
prising an inner hull and an outer hull, a

‘mine stowage tube between the hulls and dis-

posed fore and aft thereof, an ejector com-
partment between the hulls aft of the tube,
an ejector in the compartment, said ejector
g rotatable on an axis parallel to the tube
and having two axially arranged and dia-

‘metrically opposite mine receiving and dis-

charge members opening outward radially ot

~ the .e)ector, said compartment having a bot-
tom mine discharge opening _ _
centric with the ejector and extending about

and a wall con-

the same from the upper portion thereof to

‘the opening, said wall being disposed to.con-
“fine a mine in the upper receiving and dis-
“charge member during travel thereof from its
upper receiving position to its lower dis-

1,777,304

charging position, the upper member being

in alignment with the tube and the lower

member being vertically aligned with said
opening when the ejector is in normai posi-

tion, means for transferring mines from the

tube to the receiving and discharge members,
and operating means for intermittently turn-
ing the ejector through a halt rotation.

7. In a mine laying submarine boat com-

prising an inner hull .and an outer hull, a’

mine stowage tube between the hulls and dis-
posed fore and aft thereof, an ejector com-
partment between the hulls aft of the tube,
an ejector in the compartment, said ejector

‘being rotatable on an axis parallel to the tube s
and having two axially arranged and dia-

metrically opposite mine receiving and dis-

charge members opening outward radially of

the ejector, said compartment having a bot-
tom mine discharge opening and a wall con-

“centric with the ejector and extending about

8. In a mine laying

the same from the upper portion thereot to
the opening, said wall being disposed to con-
fine a mine in the upper receiving and dis-
charge member during travel thereof from
its upper receiving position to its lower dis-
charging position, the upper member being
in alignment. with the tube and the lower
member being vertically aligned with said
opening when the ejector is in normal posi-
tion, means for transferring mines from the
tube to the receiving and discharge members,
and operating means for intermittently turn-
ing the ejector through a half rotation, said

operating means being controlled by posi-

tioning of mines in the mine receiving and
discharge members. S
| an submarine boat, minc
discharging means comprising,
mounted ejector having a mine rece1ving and
discharge- member mounted thereon and
opening outward radially thereof, and op-
erating means for intermittentiy rotating
said ejector, said operating means being con-
trolled by positioning of a mine i said
member. : - '

9. In a mine laying submarine boat, mine

dischargineg means comprising, a rotatably
mounted ejector having a plurality of mine
receiving and discharge members mounted
thereon and opening outward racially there-
of, and operating means for intermittently
rotating said ejector through a distance
equal to the distance between successive re-
ceiving and discharge members, saicd oper-
ating means being controlled by positioming
of mines in said members.

- 10. In a mine laying submarine hoat com-
prising an inner hull and an outer hull, a

mine stowage tube between the hulls and

disposed fore and aft thereof, an ejector ro-
tatably mounted on an axis parallel to the
tube and having axially arranged mine re-
ceiving and discharging members opening

outward radially of the ejector, said mem-

a rotatably

R
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~ bers being successively bromht into align-

15
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ment with the tube by lOLﬂthIl of the ejec-

tor, means for transferunﬂ mines endwise
from the tube to the receiving and chscharge
members, and means for mtermlttenﬂy ro-

tating the ejector.
11. Tn a mine laying submarine boat,

‘mine storage tube disposed fore and aft of

the hull, an ejector rotatably mounted at the
side of the hull for rotatlon On an axis par-
allel to the tube, said ejector having axially

arranged mine receiving and dlsehmrgmg

members opening Ouuward radially of the

ejector for discharging the mines at the side
of the hull, said memberq being successively

~ brought into alionment with the tube by ro-

- tatlon of the e]uctar means for transferring

20

mines endwise from the tube to the receiv-
ing and discharge members,, and means for
1nterm1ttent] rotatmﬂ the ejector.

In witness whereof we, the said Hugo B.

Griesgaeer and Erver R. Duncrres, here-
unto subscribe our names at Groton -Con-

necticut, this 21 day of June, 1929.

HUGO E. GRIESEAB‘?‘R
| ELMER R. DU“TCK LEE.
In witness whereof I, the said Jomy T,

- TrupeaTw, hereunto subscribe my name at

45
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Bayonne, New Jersey, this 24th day of June
JOHN F. TRUDEATU.

30 1999.
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