L. Y SPEAR

GOM.'_EI‘.ENSATING FOR TORPEDOES DISCHARGED FROM SUBMARINE BOATS
APPLIOATION FILED JUNE 27, 1910. RENEWED APR. 25, 1911,

997,718.

-
o ™
m
L
i
1h|.. T. —
. g
H.. :
] L
:..
1
. : '
b
. l. h
] L,
.‘ '”
4
A
I"
A
iy
h .
- | l
1 | o =L I
hy
1
1 |[ |
Iy
o
L
\ ]
1
\
\] N
'.l
— g,
— H Q‘)
1
-
|
L =)

Ao ATTORNEYS '



r..

@ﬁ“ﬁ?’ﬁj q, %TAFFEA .f f j"i """:”"‘% Fﬁhﬁ%ﬁ"?i g{'%r‘e ,.;,4

LAWRENCE Y. SPEAR, OF QUINCY, MASSACHUSETTS, ASSIGNOR TO ELECTRIC BOAT
COMPANY, OF NEW YORK, N. Y., & CORPORATION OF NEW JERSEY

ST S T

COMPEH SATING FOR TORPEDOES DISCHA&GED TRGWI SUBMAR}:N BOATS,

S
"ds-"
'-.'."ﬁ

713, : Specification of Letters Patent.  Patented JM%”‘% 1, 1911
A;}plication filed June 27, 1810, Serial No. '-589;012. Renewed April 25, 1911.- Serial Wo. 623317,

f o all whom it may COMCETT: | | by moving a tm de{J from 1ts ﬂi{}mﬂ&_ or
Be it known that 1, .lJAWREWCE Y. Sp Jm 'loﬁzdmw p{}smon into the tube. + ~
a citizen of the [Jnlted States, residing ‘113 In some classes of submarine vessels, the

-Quiney, county of D Nortollk, State of M%%% inherent conditicns as to stability, permissi-

chusetts, have invented certain new and use- | ble fore and aft inclination, and so on, way

ful Improvements in Compensating for Tor- | be such as require a very exact compensa-

pedoes Discharged from. Submarme Boats; | tion, and means have already been devised

~and I doher eby declare the following to be | for securing it, the best known of which is
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a full, clear; and exact description of the in- that 1n paten’( to J. P, Holland, No. 633,400

ventmn 511(,h as will enable others skilled m-"‘ ni&d Septamber 24, 1901, It will be nntvd
the art to which it ‘Lppertams to 111“1,116 and vever, that in this arrangement ns weoll as
use the same. | - 1in the known | improvements of it, such, fer

The object of the invéntion is to pr-mude instance, as are dlqdoaﬁ-d 1 the patent is~ired
for maintaining the trim of a submarine or- | to me, No. 778,339, and the patent issued

submersible terpedo boat as-the torpedoes | to Frank T. Cable LT (78,350, under date
are fired therefrom. That is, it aims to-com- | of December 27, 1904, certain mnh of con-
pensate for the disturbance in the trim %Idemble volume ave required to be located
which would ordinarily result from moving | In close proximity to ﬂ;{,, torpedo tube, and
the torpedoes from their storage racks to | in close proximity to the storage p(wliml of
the torpede tube and from LllSCh"Ll‘leIlﬁ the | the torpede which is to be Jouded. Tn fact,
torpedoes Ifrom the vessel through the tube. | these so-called mmpemﬂunm tanks have to

“As 18 well known, the pr 111@11}{1] armament | be leemrﬂa so that their centers of gravity
of war vessels of the submarine or submer- | are in or near the same vertical planes as the

sible -type consists of automebile torpedoes | centers of gravity of the tube or the tor-

and means for carvying and firing the same. | pedoes Wluch they are intended (o compen-
The torpedoes are sometimes carvied in fir- sate, and each compensating tank oceupies
ing tubes or other apparatus exterior to the | at least the same space as a torpedo w ould
hull proper. The preferred and more usml, occupy. ‘:‘101@{)1{? pipinge connections of
Wayv 18 to: fit the wvessel with 1]1{{_,1*1131 tor (‘011516101:1&)@ S17€ musi be nstalled m order
ged(} d1-~ch*’11we tubes, usually 111 the Dbow | to load the torpedo. quickly, smcee a 1'(}11'-;“1
and sometimes also in the stern. The outer | erable volume of water (in weight cqual to
enids  of such tubes, when the cap is open, | the torpedo) has to be transferved from a

_commumca‘te with the water of flotation, | forward tank to an after tank to compen-

while the inner ends are provided with | sate for the movement of the torpedo due to
breech caps opening into the interior of the | loading. As is well known, space in sub-
boat, so that the torpedoeq may bo loaded | marine vessels 1s limited and valuable, hienee.

into the tubes from the interior of the hoat, | 1f the desired compensation can be obtained

and may be discharged from the tubes; or | without mstailing the compensating tanks
may be withdrawn from the tubes into the | above referred to, “considerable tprovenrend
interior of the boat. As the mlmbel of tubes {'results. For e:&:ample the number of tor-
which may be carried In a-given size of boat | pedées carried in a boat may he tnereased ov
1s limited, 1t 1s very de&mable that arrange- ilw: space may be otherwise i Hized,  inoace-
ments should be m: ade to permit the ﬁlllw cordance with my inv enttion {his compensa-
of two or more torpedoea successively from tion 18 brought about without these add-
the same 1111m, and in order i"hat this opera- | tional tanks. and the invention i applicable
tion may not mteriere with the control and | alike to vessels requiring very o et cons

1

navigation of the vessel submer oed, it 1s | pensation as well as those which, by reasop

necessary to accomplish it sithout material | of their size , inherent stability, oten, do not
change 1n the total weight of the vessel or qumr exact compensation. In comnpensat-
in the pmmou of its center of 01.;w1ty:, the |'ing for the movement and discharge of the
vessel here being considered, of course, a$ | tmpe does T make use of the trinnso v_*ﬁnnb
including the fufl complement of torpedoes. | which it 1s customary and usual fo 0t in sub-

In other uords it 13 necessary to compensate m.m e vessels, and eonneet with the water

o

- T1T
for the weight of torpedoes t*]u,tul and alse | of flotation for the purpose of r{ailri.m!umf

for the inciiniag zwmeuu‘mn ch 18 pwt‘mca& » the trim of the vessel. In this way. n greas
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_ equally applicable to a vessel having a plu- |.
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 saving in spaee and some-'sdving in weight

is accomplished, and the compensating oper-

ation is stmplified.

In the drawings, I have illustrated some-
what diagrammatically, an arrangement of

parts by which my invention may be carried’ |

into: effect. |

Figure 1 is a central longitudinal section
through a submarine vessel, the showing |
being of a somewhat diagrammatic char-
acter to emphasize the parts to which my
invention relates. Fig. 2 is a similar section
“on a larger scale of the parts in the bow of

the vessel and showing the torpedo moved

into the discharge tube.

It will be noted the drawings show a

. single tube fitted in the bow, and a single

“tubes. _ _
such vessels ballast tanks. called trimming

spuare torpedo. The invention, however, is

rality of tubes located either in the bow or
in the stern, and carrying a plurality of

“spare torpedoes which are to be fired 1n suc-

cession from one or from' a plurality of
It is customary and usual to fit n

tunks, located at or near the bow and stern

- respectively. - The ordinary function of these

30
~ of them, with the water of flotation as may

tanks is to bring the vessel to the desired
fore and aft trim for submergence by par-
tially or wholly filling the tanks, or either

be required by the conditions. The trim-
ming tanks are for this purpose provided
with valves by which they may be putl into
communication with the water of flotation,
and with supply connections leading to the

compressed alr reservoir. These tanks are

evidently in close proximity to the torpedo
tubes, which are always arranged either 1n
the bow or in the stern. |

- The usual arrangement forward and aft 1s
that shown in Fig. 1 of the drawings, but 1
do not limit myself to that exact arrange-
ment as the invention is applicable to other
and -different arrangements-which may be

employed.

in the bow and stern the usual trimming:
50

e hull of the boat is indicated in the
drawing by the reference letter A and has

tanks B and C. These tanks are usually

formed by closing off a portion of the hull
of the boat, as by the bulkheads B’, B” and

C’. FEach of these ballast tanks has a suit-
¢ble connection and control valve, as 1ndi-
cated at B’ and €’/ by which 1t may be
put into communication with the water of

" flotation in the usual manner; and each ol

60

:::,1

these tanks has valve controlled connections
to a compressed air reservoir T whereby
compressed air may be admitted to the tank

to discharge the water contained therein.

The ordinary bow torpedo tube. is indicated
at D, with a bow-cap E controlling the pas-
sage for the torpedo from the tube to the
son: and a spare torpedo is indicated by J}

‘the piping connections, and this pumnp may

~and there 1s

097,718

. 11] th@ loading'p()éiti(}n 111 Fig 1 ﬂh’fi loaded

within the torpedo tube in ¥ig. 2. Ior the

1

purposes of the present invention the tor-
pedo tube has a drain pipe d which may be
put in open connection with: the forward
trimming tank B through valve d’. It 1s
‘preferable, though not essential, to arrange
the drain pipe d as shown, so that 1t drains

both ends of the torpedo tube. -
The forward and aft trimming tanks

and C are connected together by a piping

connection F through which water may be

gassed from one tank to the other in either

irection. This transfer of water may be
effected by varying the pressures in the two

80

tanks by means of the compressed air sup-
ply, but for the purposes of the present in- -~

vention it is more advantageous to effect this .

transfer by means of & pump G inserted In

85

conveniently be of a reversible rotary type,

driven by 4. variable speed motor, which 1s

indicated in the drawing as an electric motor

H. In order that the pump may be cut out’

of the system, if -for any reason it becomes 90
desirable to transfer the water by air pres- -

sure, there is provided a valved by-pass F?;
and the valve F’ serves to shut off connec-

tion to the pump. This transfer line If 1s -

connected to the drain pipe d by means of a
connecting pipe Q controlled by valve Q'

ward trimming tank B, a stop valve . The

compressed air tank T,. which is to be lo-
| catéd 1n any convenient position, is in con-
nection. with the torpédo tube by pipe %

controlled by valve " and having a vent-
cock k", _
forward trimming tank through

]gipe l. hav-
ing stop valve ¢’ and vent-cock ¢'’; and 1t

is in communication with the after trimming

tank C through pipe m having stop valve m’
and vent-cock m’’. - ;

I preferably provide.an excess of capacity
in the trimming tank B so that it will hold,
not only the water required for its normal

interposed ifi the transfer line
F, between the connection ‘Q and the for-

It is in communication with the .

100

105

functions, but also a volume of water. at*

least equal to the internal volume of the tube.
D, plus the volume displaced by torpedo J

115

multiplied by the number of spare torpe- -
does which it is desired to fire"and compen-

sate for. | e

In the trimming tank C I preférably pro-
vide excess capacity sufficient to hold.at least
a weight of water arrived at. as follows:
weight of spare torpedoes to be loaded, mul-

'%erétion, divided by the
distance between the
tanks Band C. . -

With the vessel thus equipped the com-

pensating opération i8 preferably carried on.
as follows: I¥ isvcustomary to earry a tor-

120

tiplied by the :distance moved forward dur- - -
‘ing the loading ©

125

centers of gravity of .

120

TFor the purposes of my present invention 110
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spare tor-
Ordina-

pedo within a torpedo tube, and
pedoes on racks within ‘the boat.

rily the space 1 the discharge tube around

the torpedo is filled with water when the
ves%*el% 1s trinnmed for sgbmergence.

fore it is desired to fire -it.

- the tube around the torpedo 1s then filled

15

20

with water—ordinarily. from the tank B.
In erther case, when ready to fire a torpedo,
the bow-cap E is opened, thus affording a
passage for the torpedo frem the tyube to the
sea. As the tube is already full of water,
no change in the weight or center of Ol“avlty
of the vessel occurs. When the torpedo 1s
fired, the inrush of sea water completely

fills the tube, the tube ordinarily being "

vented at t‘mc time by the vent-cock %"
The bow-cap ¥ is now turned to close the

passage, and 1t will be ol;seweﬂ that, since

the w elght of the tornede 1s almost 621’1@11.}

30

~tank B does not coincide with that of tube

5 D, f;

40

equal to the weight of the same volume of
water, no change in the Weight or position
of the centez of f‘rrwitv of the vessel as a
whole has resulted from the firing of the
torpedo.- The valve ¢’ and th{:@ck {7
are now opened and, the vent
closed, compressed air 1s admitted fz orm tank

T throufrh valve 2" to the tube, thus foreing

the Waber n the tube mto the f OTWaTrd tmm-
ming tank . If, as 111115‘51‘3‘&6(1 and ag 1S
mmﬂy the case, Lhﬂ center of gravity of

s transfer of water will produce an
inclining moment, tending to cause the ves-
sel to change trim. If the conditions as to
werght, stability, ete., are such as to make

exact compensation dealmbie Or necessary,
this is obtained by passing water from the

tand B to the tank C.  For'exact compensa-

tion the weight of water discharged should

equal the weight of water chschqrged from

- the torpedo tube into. the forward tank B,

al

60

and  aft distance between

multiplied by the fore and aft distance be-

tween the centers of gravity of the torpede

tube and L&‘h{ B, and divide d by the fore
the centers ot
gravity of tanks B and C. The preferred
methﬂd 15, as I have said, to use a variable

speed pump, and to drive the pump at low

c;peed passing the water through the trans-
fer iine F, since by this method the com--
pensating - water

pa ssed aft -simultane-
ously with the emftx ing of the tube and may
be so regulated as to produce any desired de-

oree of fineness o £ compensation.

he used to t""‘élll‘:if@l the water.

- 'l}y—*pﬂs:s 2 s {)pmed as is also the valve €

65

in the connection Q. the valve R in the trans-
The amount of water.
e proper

fer line being cigsed.
pamww aft may 1e regulated to t :
proportion by the "va]ve L, and W i be de-

In spe- |
cial cases, however, the i{}rpedo may. be car-
ried dry in the tube umtil a’short time be-
The space 1

7

1f. pre-

ferred, however, the pressure in tube D may
In that case
the pump is shut off by the valve ¥” and the

0

termined by {*xpermnce mn ol}benim‘f the

oages with which the trimming tanks ave
oqmp]}ed After the tube . is empty the
breech door may be opened and a spare tor-

pedo moved 1nto the tube by anv suitable

means, the inclining moment thus pro-
duced being Pompepsated by transferring
the proper ‘Amount of water from B to
through tr an%i“er lme If, either by the pump
(+ or by air pressure. ~For exact compensa-

tion the weight t}f water transferred should

equal the wewh* of the torpedo, multiplied

by the fore and aft distance through which

1s 1s moved, divided by the distance between
the centers of grwn“ of the trimming tanks.
The breech door of the tube is now " closed.
Then vent-cock &7 and drain valve d’ are
opened and cemwésaef{ Ar 1s admitted to
tank B through valve , thus forcing water
from tank B into tube D so as fo All the
space surrounding the torpedo.:

is done, vent A" ‘and valve d’ are closed.

Hixact compensation for the moment so pro:
‘duced may be obtained if desired by {rans-

rerring a sultable weight of *ﬂmtﬂr fromnt

Vhen this

0

00

tank O to B through the transfer pipe, or .

the proper proporiion of the water which

enters tube D may be drawn from tank C by

opening valve " and admitting air to C.
It should be stated that the cs:)mplete OD-
erations above described will be necessary

only where the conditions reyuire comuplete

anc exact compensation,  In most modern

instances, the weight of the boat compared

to that ot thgfor'pedo 18 very lavge, and the
stﬂbﬂlty and means for epnt rolling the 1n-

‘clination of the boat {;ojisiderable so that

exact compensatmn becomes unnece STy .

Tor instance, 1t will {requently be f(}und that
no c(}mpﬂnmtloq for the movement of water

from tube D to tank B 1s necessary, and in
that case 1t 1s 2lso unnecessary to. eampemate
for the reverse movement of water from
tank B to tube I).- In such cases the trans-

ter o1 water mentioned above, to compensate
Tor

these movements, is - omitted the coms-
pen%tma‘ operation bano limited to the nec-

essary transfer { £0 campena&te for the move-

ment of torpedoes'from i:helr storage piaces.

into the tube

In the above discussion I have conﬁner]
myself entirely to the use of the
and. aft trimming tanks B and C for com-
pensation purposes, since when these tanks

in the eﬂmme ends of the vessel are used,.
' the amonnt of wuer transferred is r@duced

to a min‘mum. It is, ha:)"s‘:;ufsz"v«fe,r5 customary
to locate amidship, o submergence tank P,
whiclhi is normally intended to be use
adjusting the amount of buo}ﬂm& This
tank s 1310?1(‘1@{1 with a valve controiled
connection to the water ot Hotation, as 1ndi-
cated at P’, and with a pipe connection as
indicated at 7 to the com pregsed a4ir reser-
voir, this connection including s stop valve

d J_OF -

)
- B

100

115
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n’ and vent-cock n’’. Tt is obviously pos-
sible to use the tank P in my improved

 compensating arrangement, instead of the

W 14

- 10

15

orifices of equal area into the

tank C, and this may be made particularly

convenient by causing the dimensions and

arrangements of the .boat to be such as to
bring the common center of gravity of P

and B coincident or nearly so with the cen-
ter of gravity of tube D. Where such is the |

case, the tube D could be emptied through
two tanks P
and B without compensation. '

I have already 's%lggested the possibility of
passing the water directly from the tube D
to the tanks B and C in such proportions,
by regulating the opening to vaive Q’, as to
avold any
exact compensation. It is'obviously possible

" to thus pass the water from the tube D di-

20

25

- compensation to

rectly in proper proportions to the tank B
and to either of the tanks C or P, the valve

Q' being properly adjusted.

The flexibility of the arrangement and
method constitutes one of its great advan-
tages, since use is made of a pliances and

features commonly installed for other pur-
DOses

and the arrans ement is such that the
operator can produ:e a proper degree of
su'. the aetual conditions
existing. - -

What I claim 1s: ,

1. The method of compensating for the

' discharge and movement of torpedoes 1n

40

submarine” or
35

submersible boats equipped
with forward and aft trimming tanks, which

method consists in admitting water to the

‘torpedo tube from
“the discharged 1orpedo,

the sea to compensate for
and subsequentiy
transferring the water in the tube to the
torward and aft trimming tanks in such

- proportions as to compensate for the move-

45

‘mment of a spare torpeda

into the torpedo
tube; substantially as described.

9. The method of compensating for ‘the

discharge and moyement of torpedoes 1n

‘submarine or submersible boats equipped

with forward and aft trimming tanks,which
method consists in admitting water from

_the sea to the torpedo tube to compensate

50

for the discharged torp

edo, subsequently
transferring the admitted water to the ad-
jacent trithming tank, and transferring a

~ Telatively small measured quantity of the

65b
80

85

the other trimming tank as a spare
torpedo 1s moved into the torpedo tube, to
compensate for such movement of the spare
torpedo; substantially as described.

3 The method of compensating for the

water to

discharge and movement of torpedoes 1n
<nbmarine or submersible boats eqm%]ped-

with forward and aft trimming tanks, which
method consists in admitting water to the
torpedo:tube from the sea to compensate for
the discharged torpedo, transierring the ad-

mitted water to the zdjacent trimming tank

disturbance of the trim and give.

007,713

and to the other trimming tark in such pro-

portions that the center of gravily 1s not

changed, and subsequently transferring 2

relatively small measured quantity -of the
water to the second trimming tank to com-

70

pensate for the movement of the gpare tor- -
‘pedo into the discharge tube; substantially

as described.
4, A submarine or ‘submersible  boat
equipped with reserve torpedoes and a tor-

]f:)edo dischargé’tube, in combination with a-

orward trimming tank in the bow of the
boat, connections through which waler ad-
mitted to the tube from the sea after the
torpedo is discharged may be transterred to
the forward trimming tank, a second tank

aft of the center of gravity of the torpedo

f

tube, and connections through which a por-
tion of the water so admitted may be trans-

ferred to said tank to compensate for the
forward movement of a spare torpedo 1nto

the tube.

5. A submarine or submersible Dboat

equipped with reserve torpedoes, & terpedo

‘tively, in . combination  with

‘which a portion of

discharge tube, and forward and aft trim-
ming tanks in the bow and stern ‘respec-
connections
through which the water admitted to the
fube from the sea after the torpedo 1s dis-
charged may be transferred to the adjacent
trimming tank, and connections through
the water so admitted
may be transferred to the other trimming
tank to compensate for the
spare torpedo into the discharge tube.

6. A. submarine or
equipped with reserve torpedoes, a torpedo
discharge tube, and forward and aft trim-
ming tanks 1n: the
tively,+ in combination with ‘connections
through which the water admitted to the

tube from the sea after the torpedo is dis-

charged may be transferred to the adjacent
trimming tank, and connections through
which water may ‘_
adjacent trimming tank to the other trim-
ming tank to compensate for the movement
of & spare torpedo into the discharge tube.
" w A gubmarine or submersible boat
equipped with reserve torpedoes and a .tor-
pedo discharge tube, 1 combination with a.

¥orward trimming tank in the bow of the

%o the forward trimming tank,.a

which water ad-
the sea after the
be transferred
second

tank aft of the center-of gravity of the tor-
pedo tube, and connections through which
a portivh of the water so admitted may be
transferred to said tank to compensate for
the forward movement of a spare torpedo

into the discharge tube, said connections 1n-
cluding a controlled pump. -

g A submarine or submersible boat
equipped: with reserve torpedoes, a-torpedo

boat. connections through
mitted to-the tube from.
torpedo is discharged may

movement of a

be transferred from the .

75

80 .

90
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100

submersible boat

the bow - and stern respec- -

115
120
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130
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dischai'ge tube, and forward and aft tifim-

‘ming tanks in the bow and stern respec-
tively, 1 combination with . connections

- through which the water admitted to the

10

| 15

‘tube from the sea as the torpedo is dis-

charged may be transferred to the adjacent
trimming tank, a transfer line from the ad-
Jacent trimming tank to the other trimming
tank, through which water may ‘be trans-
ferred to compensate for the movement of
a spare torpedo into the discharge tube, and

a branch connection between torpedo dis-

charge tube and the transfer line. =~ | |

equipped with reserve torpedoes, a torpedo

cascharge tube, and forward and aft trim-
ming

tanks in the bow and stern respec-
tively, In combination with .connections

- through which the water admitted to the

-
I

%-]:‘."j -

tube from the sea as the torpedo is dis-

charged may be transferred to the adjacent

trimming tank, a transfer line from the ad-

Jacent trimming tank to the other trimming

tank, through which: water may be trans-

ferred to compensate for the movement of

‘a spare torpedo into.the discharge tube, a

branch .connection between the-torpedo dis-
charge tube and the transfer line, and a

control valve for said connection. -
10. A submarine or submersible boat

equippéd with reserve torpedoes and a tor-

pedo discharge tube in combination with a

-

i boat having an excess of capacity above that

required for its normal functions equal to
the internal volume of the discharge tube,

5
fo-rward trilmmi.ng tank in the bow of the

35

plus the volume displaced by one of the re-

serve torpedoes multiplied' by the number
o1 such reserve torpedoes which it is desired

to fire and compensate for, an aft trimming
1 tank in the stern of the boat having an ex-

ceéss of capacity above that required for its

normal function, sufficient to hold a weight .
of water equal to the weight of the reserve

| | torpedoes to be loaded and fired multiplied
9. A submarine or submersible boat

by the distance through which they are
moved forward during the loading opera.

tion, divided by the distance between the cen-

ters of gravity of the forward and aft trim-
ming tanks, connections through which the
water adinitted to the torpedo tube from the

sea. when a torpedo is discharged may be
transferred to the forward trimming tank,
and connections through, which a portion of
the water so admitted may be transferred

40

45

e

to the aft trimming tank to.compensate for -

the forward movement of a spare torpedo
into the torpedo discharge tube. |

~In testimony whereof T affix my signa-

ture, 1n presence of two witnesses.
- LAWRENCE Y. SPEAR.
Witnesses '

~ Tmos. A. ArTHUR,
.1, Braxe.

Copies of this patent may be obtained for five cents. each, by addressing the

bk

* Commissioner of Patents,

Washington, D, C.”
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