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19”5- Berlal Ko, 28 ?.ﬂlﬂ:

To ail whom it mau corecern: |

Be it known that we, LAWRENCE Y : SPEAR
and THeEoDORUS S. BAILEY, citizens of the
United States, residing at Quincy, county of
Norfolk, State of Massachusetts, have in-
vented certain new and useful Improve-
ments in Automatic Safety-Depth-Regulat-
ing Valves for Submarine or Submergible
Boats; and we do hereby declare the follow-

ing to be a full, clear, and exact description
of the invention, such as will enable others |

skilled in the art to which it appertains to
make and use the same.

The invention relates to submarine or sub-
mergible boats, and more particularly to a
submergence-regulator or automatic safety-
depth-regulating valve therefor, by means of

which the boat may be prevented from de-|

scending beyond a certain predetermined
depth, at which the regulator operates to ad-
mit air under pressure into certain water-
ballast or submergence tanks, displaci
water therein contained, and thereby light-
eming the boat to the extent of the water
expelled. - -

n the accompanying drawings, Figure 1 is
a sectional elevation of a submergence-regh-
latar. Fig. 2 is a vertical longitudinal sec-

tion through a submarine or submergible |

boat having the invention applied thereto.
Referring to the drawings, a indicates the
casing or housing of the depth-regulating
valve or submergence-regulator, which is
provided with caps a’ a*, between which and

the :

el

ressure enters by way of pipe %, inlet-cham-
er ¢,chamberd, and escapes by way of pipe .
The main chamber & of the casing is pro-

| vided with an outlet n, adapted to connect
| said chamber with the atmosphere, which
| outlet is normally closed by a reciprocating
valve m, which opens outwardly and is con-

trolled by the movement of the diaphragm k,
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to which said valve is connected by asuitable

stern {, guided in the spider or bridge-piece o.
Connected to the chamberbis a pipe r,having
therein a cut-off valve r/, which pipe ie&-ds to
a suitable source of fluid-pressure, and a pres-
sure-gage s 1s likewise attached to said cham-
ber in order that the pressure admitted to
said chainber may be accurately determined.

‘The diaphragm % forms with the cap a* a

chamber 7 in the end of the casing which is
adapted to be thrown into communication
with the water of submergence, so as to sub-
mit the diaphragm % to the hydrostatic pres-
sure of the water outside of the boat. For
this purpose & pipe p connects chamber j
with the exterior of tﬁﬂ boat, which pipe is
provided with a cut-off valve ' to exclude
the exterior hydrostatic pressure when de-
sired. The chamber j is likewise provided
with a pressure-gage ¢, by means of which the

‘termined, and in order to provide means for
Fractimlly testing the operation of the regu-

ator without admitting water thereto from
outside the boat a source of fluid under pres-
sure inside the boat may be connected to

the main portion of the casing are located the
diaphragms ¢ and %, respectively, so that
that portion of the casing included between
the diaphragms constitutes a pressure-cham-
berl,l of Whlﬂgl the diaphragms form movable
walls. ' - |
Connected to the diaphragm cis a valve g,
codperating with a seat fin the top of the cap
¢’ and serving to establish or cut off connec-
tion between a pipe %, connected to a source
of fluid under pressure, and a pipe i, leading
to a water- ballast or submergence tank.

. The pipe A is connected to & removable CRp

Ehe

ﬂ'a, mﬂﬂﬂtﬁdt H,PGII th{g cap ﬂ;{".} Wh.i;ﬂh Gﬂp a>

constitutes the inlet side of the valve ¢, and |
the pipe 4 opens into the chamber d, formed |

within the ca‘]:i)

a’ above the diaphragm, so
that when sai

valve g is opened fluid under |

chamber j to operate upon diaphragm %
through pipe connection ¢, provided with a
cut-off valveg'. -'
- Fig. 2 shows diagrammatically the appara-
tus above described installed in a submarine
boat A of the ordinary type, said boat being
provided with a water-ballast pr submer-
%ease_tank B, which is connected to the regu-
ator by the pipe i. A compressed-air tank
'U1is connected to the regulator by pipe %, and
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pressure 1n chamber 7 may be accurately de-
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an air-pump P serves to store air under pres-

sure in the tank C and is also adapted to be
put mto communication with the pressure-
~chamber b or the chamber § by means of the
valved pipes hereinbefore deseribed, so that
any desired degree of pressure may be estab-

‘lished in chambers b and § either direz;t(lgr

from the pump P or from the storage-tank
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The appfiratus as shove deseeitbed oper-

ates substantialiy as follows: A under pross

sure 1s admitted to chamber & by way of Lhe
pipe 7, cither directly from the pump 17 or
from the storage-tank O, unti) any desired
degree of pressure is establishoed i said chame
her, as il'nlli(r.a.iz-{_ad by the gage = This air un-
der pressure witlan the chamber & acts
aeanst diaphragn o, Torcing b upward and
seating the valve ¢, so as to cut off connmmini-
cation beltween mipe £, leading to Lhe eom-
pressed-air tank, and the pipe ¢, connecled

1o the water-ballast or submergduce tank. |
This air-pressure also forces the diwpbragm 7

outward, thereby drawing the valve e hrnly
against 1bs seat, so that the air cannot esea pe
froym the chamber £, but s retained theren
with little or no dmnoution ol pressure,
Should any leakage oceur, the pressure way
be maintained by partly opening the valve »
and admiting more air to the chamber 4.

Vhen the boat reaches a depth at which the

pressure of the water on the outside of dia-
phragm & exceeds that of the air cohfined
within chamber b, said diaphragm & 1s forced
mward, thereby opening the valve 2 and
allowing the air in chamber b to escape.
The diaphragm ¢ being thus relieved from

pressure on its under side no longer holds the

valve ¢ to its seat f, and air-pressure from
storage-tank C, by way of pipe &, forces the
valve g off its seat, thereby cstablishing di-

rect communication hetween said pressure-
tank C and the water-ballast tank B, so that.

the compressed air flowing into said tank B

~displaces the water therein by blowing or
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forcing 1t out through a valve in the bottom
of the tank in the ordinary manner, which
permits the boat to rise.~ As air under pres-
sure 1s always acting against the valve g, and
as any considerable pressure on the dia-
phragm ¢ would tend to force 1t down and
open the valve g, a small vent-hole ¢ 1s
drilled 1n the cap ¢’ to allow any leakage of
alr past the valve g to escape. - As above

stated, pipe ¢ 1s connected to the compressed-

air tank or to the air-pump at will, and its
purpose is to permit the de]pth-m%'ula.tmg ap-
paratus to be tested, as follows: Sea-valve p’

15 closed, and air under pressure is admitted |

through valve ¢’ and enters the chamber 7 he-
hind the diaphragm k, the gage ¢ registering
the pressure in said chumber. When a pres-

sure 1n sald chamber 715 established suflicient

to overbalance the pressure in chaniber b on
“the other side of the diuphra

_ om, the dia-
phragm £k is forced inward and valve m is
opened, which relieves the pressure in cham-
ber & and permits diaphragm ¢ to fall and
valve g to open and opens up communication
bet ween the air-storage tank C and the water-
hallast tank B. . By this means the pressure
1n chamber & necessary to counterbalance a

given hydrostatic pressure on the sea side of

diaphragm £ may be accurately determined
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by reans of the cogres @ and £ and necoid-
ll"i;{‘]}" {1y OCUCERATY DFesslre My b oo

shied in chamber O vo prevend the bost ainke
g hevond any desired degree of subiner-
eI, h

Having Lhus deserabed ourinvention, whai
we clarn, nnd desire to secure by Betdees Pato
el 18-

oA subergence regulator for snhaarme
hoats, cODHMEME & castng, & pressure-chain-
per Gherewn hoaving movable walis, one of
which s subject to pressure from the water of
subinergence, a valve connected to saud lat-
ter wall and controlling commumention be-
broeen saad cxnvnbor and the abipnaphere, «
I8 R {*:.}l'li'lr‘ﬂni';:‘lﬁfh{ conppneation polwenn a
sotyas of fluid-pressure and a water-beliast
tank and operatively conneciad to the other
movable wadl, whereby opening of the fiai-
named valve will cause the utter valve to
BT

2. A submergence-regulator lor subanarins
boatls, comprising & casing, a valve fhorsin
controlling conununication belween s souree
of fluid-pressure sud a water-ballast tank, a
dhaphragm supporting said valve, o valve
controlling commmnication betwesn a nros-
sure-chamber In sutd casing and the abinos-
phere, and a diaphragmwcontrolling the move-
ment of said valve and open to pressure from
the water of submergence, the space betiwveen
saxd diaphragms forming the pressure-chams-
ber aforesald connecled to g source of regu-
lable fluid-pressure. '

3. A submergence-regulator for submarine
boats, comprising a casing, (wo disphragms
1in said casing forming a pressure-chuoinber
therein connected Lo a source ox fluid-pressure
to hold said diaphragms distended, & valve

connected to one digphragmm .mntm]]iﬂgg COLa~

munication between a source of {luid-pres-
sure and a water-ballast tank, a valve con-
nected to -the other diaphragm controlling
coxnmunication between the pressure-chans-
ber and the atmosphere, sad latter dia-
phragm having connection with the water of

submergence on the side opposite ibs vaive,

and means for regulating the pressure 1 sud

chamber.
4. A submergence-regulator for submarme

“beats, comprising a casing, two diaphragma

in sald casing forming a pressure-chamber
therem connected to a source of flutd-pressure
to hold saad diaphragins distended, a valve
connected Lo one diaphragin controiling cora-
munication between a source of fllli:i}‘}i‘eﬁ--

- sure and a water-baliast tank, a valve eon-

nected to the other diaphragny controliing

communication befween the pressure-cham-

ber and the atmosphere, saud latter dia-
phragm having connection with the water of
submergence on the side oppostte s valve,
means for. exclud e the water of subiner-
oence from sald diaphragry means for adinit-
ting fluid-pressure to said diaphragn: in Heu
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