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To all ?0h0?? ?í ?}d?/ 00??¢¢}°??: 
Be it known that I,WILHELMrRAYDT, physi 

| cian, of Hamower, in the Kingdom of IPruSSia, 
German Empire, hawe invented a queW and uSe 
ful MeanS for Raising Sunken Bodies, of Which the folloWing is a Specification: 
My invention has for its object the raising 

of Sumken bodies, Such as weSSels or other 
bodies; and conSists, eSSentially, in raising 
Such bodieS by means of a gaS adapted to im 
flate a collapsible body, such as a balloon, or 
a SerieS of Such, Sunk in a collapsed State, 
made fast to the body to be raised, and then 
inflated by means of gas contained' im a reSer 
Voir in a compreSSed or liquefied State, Said reS 
erWoir being attached to and connected With 
the balloon. 
. The imwention further consists in prowiding 
each balloon With one or more safety-walves, 
adapted to permit the gaS contained in the bal 
loOn, When inflated, to gradually escape as said 
balloon riseS to the Surface and the external 
preSSure of the Surrounding Water diminishes. 
The invention further consists in the pecu 

liar manner of connecting " the reservoir With 
the balloon, and the meanS employed for fill 
ing Said reSerwoir with the compreSSed or 
'liquefied gaS; and, laStly, the imwention con 
SiStS in certain details of construction, as 
hereinafter described, and shoWn in the ac companying draWingS, in Which-- 

Figure 1 is a wertical elevation, and Fig. 2 a 
wertical Section, part of the balloon being 
broken aWay, of an apparatuS for 1raising 
Sunken bodies, constructed according to my 
invention. ' 'F'ig. 8 is a, vertical Section of the 
piece temployed for charging the reserwoir; 
and IF'ig. 4 iS a) tranSwerSe Section of the coup 
ling C, taken on line ? a? of Ifig. 2. 

'. The lifting p0Wer deweloped by a holloW 
" body Sunk and then charged With air or a gas 
is wery great, and When properly applied is ca 
pable of lifting wery large_maSSeS. AtmoS 
pheric air, for instance, Which at 0° Weighs 
about one one-hundred-and-Sewentieth of an 
equal volume of Water, is capable of lifting 
Sewem hundred and Sewenty times itS OWIn wol 
ume or Weight, and When employed in a Sub 
merged receiwer at a depth of about tWemty 
meters, at Which depth the density of the air 

is imcreased threefold, is yet capable of lifting 
about tWo hundred and forty times itS OWIn Weight. 
Many attemptS have been ’ 1made to practi 

cally apply these Well-knoWn properties of at 
moSpheric air to the raising of Sunken bodies. 
Air-tight caSkS, cheStS, and other like meanS 
filled with Water and then Sunk, have been 
employed for this purpose; but the difficulties 
encountered in the pumping out of these re 
ceiwerS and replacing the Water by atmoS 
pheric air pumped into them, both of Which 
operations haS to be effected from abowe the 
Surface of the Water, have been Such aS to lead 
to no practical reSultS in caSeS Where the weS 
Sel or other body to be raised WaS at a certain 
depth under Water. Nor could the operation 
of raising be carried on except in wery fair 
Weather With a wery calm Sea, as the least ruf 
fied Surface of the Water Would prewent the 
pumping out of the receiverS. Other attemptS 
in this direction have resulted in utter failure 
for Want of proper application of the lifting 
poWer. ~ 

By my improwed meth0d and meanS Sumken 
bodies may be raised With comparativefacility, 
and in Such. Weather as would have prevented 
any attempt at raising by the old methodS. 
The greatadwantages derived from my im 

prowed method and meanS consist in facili• 
tating the SubmerSion of the lifting apparatuS; 
in remowing all difficulties of introducing the 
lifting power, which may be effected from the 
Surface of the Water or by the diver below ; 
and, finally, in making the Operation entirely 
independent of the State of the Weather, as it 
may be Suspended and again reSumed When 
ewer required. ~ 
In my improwed method I employ, prefer 

ably, carbonic-acid gaS, aS being the mOSt_ad 
wantage0us, unot Only on account of itS loW 
price, but also on account of itS Specific prop 
ertieS. Any other gaS, hoWewer, may be em• 
ployed, if desired; but only Such gaSeS Should 
be used Which may be liquefied by a moderate 
presSure to facilitate the charging of the re 
ceiwer. 
In the application of this method to practi 

cal uSe [ have found that a collapsible flexible 
body, Such as a balloon of Spherical, or nearly 
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Spherical, form, hawing a diameter of three 
meters, is capable of lifting, When_Submerged 
in Sea-Water of a temperature of 10° Centi 
grade, one hundred and sixteen thouSand four 
hundred and sixty - four kilogramS. IF'orty 
three of Such balloons 'Would, therefore, be l'e- 
quired to lift a weSSel of about five, thouSand 
tOnS, wiZ.', ,'?' = forty-three. 

In the accompanying drawingS, A repre 
Sents a closed and perfectly air-tight; ... ballOOIn 
of any desired shape, preferably Spherical in 
form, and made of strong Sail-cloth Saturated 
with a Water-proof Solution-Such aS a SOlu 
tion of rubber-and provided on itS interior 
Surface with a thick coating of the Same ma 
terial. The balloon is prowided With and held 
betWeen tWo metallic plates, A" A°, aboWe and 
below, the plate A" having a ring; (t',Or other 
Suitable dewice, to which a cord, chain, or 
other like meanS for Sinking the balloOn. Tmay 
be attached. ~ 
The plates A" A° are connected together by 

means of a holloW wertical axis, (t, prOwided 
with a Series of perforations, (t°; and the loWer 
plate, A°, carries one or more valweS, B, con 
Sisting of a short tube, b, an imwerted Cup 
Shaped Seat, b", and a valve, b°, connected to a 
walve-stem, b)°, which holds the valve closed 
by means of a spring, b*, the valve-stem being 
guided by a sleewe, b°. The tension of the 
Spring b/* iS Such as to keep the walwe in itS 
Seat until the pressure of the gaS Within the 
balloon haS attained a certain limit, and When 
this limit is exceeded the walwe or walweS will be 
opened by the exceSS of preSSure to permit the 
gaS to escape from the balloon. A prOwiSion of 
this kind is necessary in order to prevent an 
explosion. When the balloon riseS to the Surface 
of the Water and the pressure of the Water 
gradually diminisheS or exertS leSS poWer upon 
the external Surface of the balloo}n. 
UpOm plate A° iS formed al, coupling, C, prO 

vided. With a central paSSage, c, communicat 
ing With the lnollow axis (t, for the delivery of 
the gaS from the reSer'woir to the balloon. The 
gaS iS intercepted by means of a stop-cock, c', 
requiring a quarter-turn to Open. Or close it. 
The under face of the coupling forms a Shoul 
der, 0°, prOwided With a SCreW-threaded cen 
tral projection, ¢°, through Which the paSSage 
c is continued, by means of which threaded 
portion c° the coupling is connected to an im 
termediate Safety-coupling, ID, provided With 
a central gaS-paSSage, d, and a ScreW-Walwe, 
ID', of any usual or preferred construction, the 
valve-stem (t" of Which passes through a stuff 
ing-bOX, d°, to prevent all escape of gaS or in 
greSS of air, Whereby the liquefied carbonic 
acid may be comwerted into gas. This coup 
|ling is also neceSSary for charging the reser 
woir, as Will be described hereimafter. The 
upper end of the paSSage d is enlarged and 
threaded to receive the threaded projection c° 
of the coupling C), while the lower part of the 
Safety-coupling ID is provided With a threaded 
Shank, d°, by means of Which it is ScreWed to 
tlhe reSerw'Oir. 

BiS the reSerwoir, of any desired shape, and 
preferably Cast in one piece, as all Soldering 
Should be aWoided, and if constructed of more 
thalm. One piece the Sections should be So 
formed aS to be capable of being united by 
Welding. The Walls of the reservoir are of the 
prOper thickImeSS tO resist the preSSure of the 
gaS contained therein, and if liquefied car 
bOmic acid is employed the Walls should be of 
Sucln ab thickneSS aS to resist any expansion of 
gaS Which Imay be accidentally generated. 
The Weight of this reSerwoir and itS couplings, 
aS Well aS · the hollow metallic axis and the 
plateS, facilitateS the Sinking of the apparatus. 
The reServoir is provided with Suitable eyes 
6, by means of Which it may be moved from 
place to place, or Stayed to the balloon by 
meanS Of Stay-ropeS. 
The balloon A is provided with a serieS of 

lifting-belts, IF', Secured at one end to plate 
A", and at the other to a metallic ring, G. 
These beltS not only serve as a means for con 
necting the balloon With the burden" to be 
raised, but alSO aS a Strengthening for the bal 
loom. itSelf, and for this purpose I preferably 
employ Strong belts made of Sail-cloth or WOwell 
for the purpose. 
H is a clewiS or other Suitable dewice, con 

nected to the metallic ring G by means of 
draft-rodS l, aS ShoWm. . 

In practice I test the resisting power of the 
balloon and its walves, as Well as that of the 
reSerwOir and parts connected thereWith and 
the tensile Strength of the beltS and , itS at 
tachmentS, before the apparatuS is employed 
for actual Serwice, and according to the Weight 
it is intended to SuStaim. 
The filling or charging of the reservoir is 

effected by meanS Of a filling-piece or charg• 
ingpiece, Lu, IF'ig. 8, adapted to be ScreWed 
upon the Safety-coupling ID, When the latter 
With tlne reSer'Voir laa,we been unaSCreWed from 
the coupling C. This filling-piece is provided 
With a paSSage, ', adapted to communicate at 
One end With paSSage d in the Safety-coupling 
ID, and terminating at the opposite end in a 
pipe, I', connected With a compreSSing-pump 
of any uSual construction. (Not SlloWn in the 
draWingS.) A. Second paSSage, l", at right 
angleS t0 paSSage l, communicateS With , the 
outer Space, and is closed by a Stop-c0ck, l° 
a tlhird paSSage, l°, communicating at itSlower 
end With paSSage l, and at itS upper end Witl 
a manometer. (Also not shoWn in the draWingS.) 
AS the carbonic-acid or other gas is forced 
into the reserwoir tbrough pipe Ia, the air con 
tained therein . Will be gradually compreSSed 
until the preSSure is Such.aS to liquefy the gaS, 
and When the preSSure of the air . Within the 
cylinder is greater than is neceSSary to liquefy 
said gas, aS indicated by the manometer, the 
stop-cock l° is opened and the air is alloWed 
to escape until the preSSure Within the cylin 
dler' or reser'woir, as indicated by the manom 
eter, is again reduced, and So on until the 
necessary quantity of carbonic-acid gaS haS 
been liquefied within the reSerwoir to furnish 



| stored aWay until required, and should then 

| img been Opened before Sinking the apparatus. 

.. ployed aS a meanS for raising the diwers them 

the gaS required for the inflation of the bal 
loota. ~ 

Whem So charged the reservoirs may be 

be kept in a cool or cold place, and when re 
quired for use they may them be placed in a 
tank of Water and Shipped to the place Where 
required, together with the balloon or balloons. 
The Operation of the apparatus is as follows: 

The diwerShawing attached the chains or other 
tackle to the weSSel or other body to be raised, 
and the reSerwoirS lhawing previously been com 
nected With the balloon by ScreWing them to 
the COupling C, the balloon and itS attach 
mentS are then Sunk aS near as possible to 
the Spot Where they are to be attached to the 
Wreck, the walves ID' of the coupling ID haW 
The diver nOW OpenS the stop-cock 0', and al 
loWS the generated gaS Within the reser'woir to 
floW into the balloon until the latter is suffi 
ciently inflated to float and sustain its own 
Weight, When it may be readily guided to the 
place . Where it is to be connected With the 
Wreck, the Stop-c0ck ø" hawing again been 
cloSed. When all the balloonS are attached the 
diwer, or diverS Opel the Stop-c0ckS ¢' again 
to fully inflate the balloons, which, by their 
lifting power, raise the Wreck to the surface, 
in Which position other balloons may be at 
tached; Or chainS may be passed under the 
keel of the Wreck, Which is then towed intoport. 
AS the balloonS aScend from the depth of the 
Sea and the preSSure of the Water upon tho 
Outer Surface of the balloon diminishes, the 
WalWe Or walweS B are opened by the pressure 
that iS to Say, the exceSS of pressure of the 
gaS Which gradually eScapeS-So that a rup 
ture of the apparatuS is almost impossible. 

| If desired, lineS may. be attaclhed to the 
St0p-cockS c", and the balloons may then be 
Simultaneously inflated by opening all the 
StOp-c0ckS at the Same time from the boat. 
The partial freezing of the acid by the intense 
cold produced by the expansion of the gas 
could only slightly retard the inflation of the 
ball00n, aS the Water Surrounding the reser 
woir could not "freeZe, owing to its constant 
mOVement. ThiS apparatus may also be em 

SelWeS to the Surface, aS the method employed 
at preSent for raising the diwer by means of 
air he breatheSout iS a wery dangerous one, 
Since death Would imewitably follow a rupture 
of his diwer°S Suit. 

I propose to provide for each man two Small 
balloonS, of a radiuS of 0.25 meters each, for 
raising about one hundred and tWenty kilom 
eterS, and a reSerwoir containing about tWo 
literS of a liquified gaS, Which would suffice to 
lift the abowe Weight, and raise it to the sur 
face from a depth of about sixty meters. 

'The tWo balloons are to be folded up and 
held upon the ShoulderS of the diwer by a cr0SS 
Strap, both balloonS being connected by means 
of flexible tubes, With the reserwoir attached 

' to Said balloons in any convenient manner 
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and made fast to the chest of the diwer. In 
case of danger the diver Would them be able 
to rise to. the Surface by opening a ScreW-walve 
and inflating the balloons. For this purpose 
I prefer to use anhydrous ammonia, Which, al 
though of a higher price than carbonic acid, 
is preferable, as it is liquefied by a leSS preSS 
ure (four atmospheres at 0°) than carbonic 
acid, which adapts it for use Witll reserwoirS 
of less Weight, and also reln0weS all danger of 
explosion, which Would have to be feared at 
all times witlh a reserwoir containing liqtu3fied 
carbonic acid in contact with the human body', 
from Which it may be Warmed, or in caSe of 
|heat coming in contact With Such reSerwoir in 
any other manner. 
Such apparatuS may also be employed on 

land and Sea in case of War for making obSeT 
wations, and employed aS captive balloonS; 
and in this case the charged reSerwOirS may 
be carried in Specially-conStructed WagOnS, in 
Which the reSerwoirS are kept c00l " by Sun'- 
rounding them With Water or other cooling 
agent, aud the balloon may be carried upon a 
Second Wagon, provided With a WindlaSS and 
the neceSSal'y quantity of rOpe. 
In this manner' the balloon may be inflated 

when desired, a, basket attached theretO to 
accommodate' the officerS or engineerS and 
their instruments, and alloWed to_aScend, and 
upon a Signal from the balloon by the Occu• 
pants of the basket it may be draWn doWn 
8l928l}1ll? 
'Upon weSSels the reSerwoirS may be kept in 

Suitable tankS ready for use When required, 
Surrounded by Some cooling agent. «- 

1for these purposeS I would also recommen 
the use of ammonia, for reaSOnS Stated abowe. 
Instead of carrying the charged reSerwoirS 

upon the Wagons, they may be carried empty', 
and charged When required by meanS of ab · 
COmpreSSing-pump arranged upon the Wagon, 
alS0. ~ 

The inflation of the balloon is effected by 
means of a pipe, which may be disconnected 
from, and connected to, both the balloon and 
reSerwoir, and the gas may be WithdraWn from 
the balloon and forced back into the reSerwoir' 
after the observations have been completed 
and the balloon draWIn doWm again. 
OWing to the heat developed in pumping 

the gaS from the balloon into the reSerwoir' 
and the consequent danger of explosion, the 
latter Should be prOwided Witlh a manometer 
and Surrounded by a cooling agent. 
Hawing mow described my invention, What I 

claim, and desire to Secure by ILetterS Patent, 
1S-?' ~ 

1. The combination, With the balloon and 
the plateS A" and A°, . of the rigid central 
aXiS dt, the former to protect the fabric against 
damage during the Sinking or the rising of 
the balloon, and the latter to permit of the 
balloon being collapsed or folded around it t0 
facilitate the Sinking thereof Substantially aS 
(leSCribed. ~ 

' 2. In an apparatuS for raising Sumken bodies, 
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a flexible balloon adapted to be collapsed 
upon and around a central axis, Serwing as 
gaS-duct, in combination. With a gaS-reSerwoir 
rigidly connected With the balloon and central 
aXiS, and Serwing aS a Weight to aSSist in Sink 
ing the balloon. When in a collapsed State, Sub 
Stantially aS deScribed. 

8. The Combination, With the balloon A, and 
itS bearing-plates A' A°, and walves B, of the | 
hollow perforated axis d, the coupling-piece C, 
and the generator ID, 'Substantially as de 
Scribed, for the purpose Specified. 

4. The combination, With the balloon A, and 
holloWaXiS (t, and plate A°, and coupling 
piece C, prowided With a central paSSage and 

a stop-cock, of the Safety-piece ID, hawing_a 
central paSSage and a Screw-walve, and the 
reSerwoir B, Substantially aS deScribed, for the 
purpose Specified. 

5. The combination, with the reServoir and 
Safety-piece ID, of the charging-piece L and a 
force-pump, Stubstantially aS ShOWn aInd de 
Scribed, and for the purpose Specified. 

In wittness that I claim the foregoing I haWe 
hereunto set my hand this 19th day of Sep- , 
tember, 1878. 

WILHBLM TRAYDT. 
WitneSSes : 

GEORGE LOUBIER, 
BERTHOLD IOI. 


