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OBJECT OF TEST

.he object of this experiment is to test a rateé 1200 noun.
.ubber nylon pontoon with regard to its structural s:ircngt:
curability. ease of handling and maximum loaéd, ané to dete::;zc
.ts characteristics under various loads ané conditions. T:-é&
results are to be used as a basis for the constructxoﬂ of & 40
ton pontoon of the same type.

METHOD

The pontoon tested, was.a rateG 1800 pound rubber nvlion penTceoo
manufactured by the Goodyear Tire and Rubber Comzany, =kren, Chic.
It is a prototype of a 40 ton pontoon. The pontoon hLad licht wires
running from the load ring along the periphery ané joininc to~
cether at the top. The air hose crnnection was 1/4 inch ané it
wa. located just off center. Oxygen hose, 32/16 inck in s*éc éila~
meter, was used for blowing. The air supply was 96 1b/in2, =

toe and a valve open to the air was fitted to the pontoon o
facilitate venting. About 100 feet of Lose was used.

711 tests were performed at the Naval Ordnance Tank, XNavy Yeri
Washington, D.C. The tank is 25 feet in diameter ané is 60 fe
Ceep. The bottom is covered with a 5 foot layer of coarse cza
The water was fresh and fairly clean.

The weights used were parts of steel billets with smaller zzcel
and lead weights used to make the desired weight combinatiors.
Both deep sea and shallow water diving outfits were used. Iz
latter tests, the pontoon was lifted out of the water by tx
overhead hoist and the desired weight combinations mace tozsicc.

Ell tests were performed with a total lift of about 55 feet wizh
the pontoon attached as close to the weights as possitle.

Canvas skirts of various designs were used in tests number 3
through number 22. Tests number 17 through number 22 were =z
with the skirt inside the shrouds. There was no openin iz
bottom. Tests number 5 through number 16 were made with tze SAzrt
on the outside of the pontoon with various bottom ovenings.
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The dimensions of the respective skirts are given in the &z:a
remarxs. Tests number 23 through number 25 were carried ouc
with a 3/16 inch steel plate 30 inches in diameter at various
distances below the skirt. The plate weighed 25 pounés and xzad
12 slots to accommodate the shrouds. Tests number . throuch
number 4 are covered by the memorandum to BuShips of 27 Occtcher
1947 S94(20). Test number 26 was carried out with the ponzccn
without any appurtenances.

In all tests the conditions for the run are enumerec on the éaza
sheet of the heaviest weight.




DISCUSSION OF RESULTS

~..c poxtoon remained afloat after surfacing in all tests cxecedt
wien the 1809 pound ioad was used. This was just 41 poundés

wider maximum capacity. The maximum capacity is 1220 souncds.

T.. sunx avout 502 of the time at this load. The usc of tae szirs
<idé not alter this characteristic. The pontoon was kept afloat
i.. everv instance when air was blown in to the pontoon upon sur-
Z.cing at this load. 1In all data shown, the air suwxnly was
»-os~4 aiter the pontoon started to rise. The use of a skirt céid
not decrease the velocity of the pontoon.

all tests, it was shown that the less the lcad, the grecter
velocity of ascent. The greatest unbalanceé force is that
oi the displacement of the pontoon over the weight of the czject
to be lifted. There is a jet effect but it does not secem to
oroduce a noticeable effect. This was shown dDv the ccmparicson
o runs with skirts of various dimensions. It is agreed tLat
this effect could be minimised by the exhausting of zir from: the
side, but the overall effect is small. If the opening is c“‘
éown too much, the building up of pressure inside the pontoca
will cause it to expand thus increasing the unbalanceé force, as
well as increasing the tendency of the fabric to rupture. Xcre-
over, the skirt presents obvious technical difficulties in cper-
ation, construction and upkeep. These results are corroborated
oy the tests on the 15 ton pontoon.

T
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~he pontoon emerged from 1 foot to 3.5 feet out of the water uson
surfacing. It emerged out of the water about 1 foct with the i2{S
cound net weight and a maximum of about 3.5 feet with the 27C sound
net weight. At no time was there any loss of air. This was sziown
tv blowing air into the pontoon at equilibrium conditions. Air

was exhausted immediately.

The shape of the pontoon varies with the load. At light lcad it
tends to assume a spherical shape. At heavy loads, its shade
aoproaches that of a tear drop. The maximum diameter of the vcen-
toon is about 4 feet.

The vent time would have been excessive if a valve were not Iitted
for venting next to the pontoon. There were no structural failures.
Except for three small leaks along the seams caused probabiv bv
faulty cementing, the fabric was in good condition. + was rather
difficult to handle as it had no "Dee" rings.

It is to be expected that the maximum speed will increase witl an
increase in pontoon size. The only force counteracting the un-
balancad force is the frictional resistance. The maximum sveed

is important since it causes the pontoon to emerge vast its rnormal
at rest position uvon surfacing. The velocity of the pontoon coin
Gowsn is not much less than going up. Since it possesses consider-
acle xinetic energy at this point, workx must be done on it to
cring it to a stop before it reaches the critical ceoth in ics
cescent, This cepth is defined as the point at which the displace-
ment in the pontoon is equal to the weight lifted. Frictionzal
force accomplishes part of this work, but it decreases almost as
the square of the velocity. The greatest part of this work

poran
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nocessary to stop the pontoon must be done by the cxcezs bucyan:
volume.

“

sl

Since the voiume of a shphere changcs twice as fazt &z the @
oI its surface, as its diameter is changed, it wili Zc seern
the speed will increase with larger pontoons. It ig ©o be no
that the test conditions in respect to the water rcsistance ¢ tic
load are the most unfavorable that could be encounterci. The s.r-
face of a submerged vessel would prescnt a much greater area for
water resistance tc act on with an accompanying reducticn in veli-
ocity tkan do the metal weights used in these tests.
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It should be emphaSLzea that the load characteristics of a small
prototype would be considerably different from that of & large
s.ze pontoon. The biggest deviation is that of the exsected ia-
c'ease in speed of the larger one when lifting an object of re-

latively little water resistance. In lifts of this sort, it is
exoecte& that an excess buoyancy of about 25% or perhaps mcre is
neede@ to check the pontoon's descent before its critical dep::
is reached.

To anticipate tre action of various sizes of pontcons, it is nec~
essary to recognize the forces actirg on the pontoon in the wvicinitv
o> the datum line. The latter is defined as the horizontal lite
passinc through the center line of the center of gravizy of e
helghts when the pontoon is floatlng at equilibrium conditic:ns.

in ascent, the weights are movinc past this point at trei Saximan
velocity. This velocity is determineé by the buoyant unba.zrced
unward force of the pontoon over the mass of tne weights, the
ooposing friction of the pontoon and weights throuch the wazer, and
tae depth. In our -rase, the maximum possible velocity prcoably
was never reached since the distance was never great enouc:h to
accelerate the pontoon to its utmost. 1In tne 1807 pourd and 2625
pound net loads, the maximum velocity may have been aporoached.

If we refer to the equation of the resistaznce of a ship through
water, we will see that the frictional resistance is roughly ecua
to the square of the velocity: Rf = £ s Vv 1.

Rf = Frictional force in pounds. -

f = Coefficient, varies from
.012 to .020.

S = Wetted surface in sguzare
feet
V = Speed in knots; i knot =

1.68/ft/sec
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In the adbove cauation, eddv ard wave making resistance in neclczcted
alchough thev are quite promlpent at the surfacing on the portcon.
The cfficeint ou n o ase higher. =Eddévy resistarnc
The cocffiiceint "f" would i ur case be high vy res €
also varies as roughlv the square of the speed. Wavz resxstau

is negligidle at low speeds.

L

¥o can assuwme that the maximum velocity is roughly ecuval to the

multiolied by 2. If we compare the results of the 1627
pound weight and the 870 pound veight test, we have found trat

time reguired for an ascent is roughly 10 seconés and 7.5

scconds respectivelv. With the halving of the unbalanced force,
the velocity inecrecasces about one Guarter. This would shiow that
hoe frictioral resistance is roughly equal to the squarc of tho
veliocity multiplied by a constant.

-

svsten is rough and is not to be construed as an exact Zx-
nt. The determination of the frictional force, wave &zd
fects are beyond the scope of these tests. However, ths

&o show whether the forces involved are linear or exponontiai. In
the analvs*s of the force system in the vicinity of tre datu:
lire, it was felt that treatment of the problem by analysis ol

the kinetic and potential energies would be most applicable.

At the datum line in ascent and descent, the kinetic energy =
1/2 m V2. Thus, work equal to 1/2 mV2 must be done on the
welg 1ts before they can be stopped. This work is acccmplisred
bv two forces. The first is friction, eddy and wave max<inc =
sistance. The second and greater is the maximum downward Zox
oI graviiv divicded by 2 acting through a distance the voatce:n
iz2s azZove the dartunm line. This downwaré force o gravltv 2=
Tz maximum is ecual to the disvlacerment o that torcicn of tihs
cntoon thzt comes out of the water above ecuilibrium conéicticn
< is zexe at scuilibrium and hence the average iorce is the
aximum éivicded bv two.

N EL R u

-

“rhen the oouyoon is at the peak of its ascent, it has accuired
cotential energy ecual to the average force of gravity multlp-‘ed
by tne distance above the datum line. Potential energy = W &,
wnere "W" is the weight and "h" is the height.

Yhen the weights are again at the datum line in their cesce“u,
this pvotential energy has been translated again into kinetic
erergy. It the 1627 pound weight were descending at a velocityv
cf 5 ft/sec at the datum line, the following work would have to
be done on it to stop it:

K.E. = 1/2 m V2 = 1627.52 = 25 ft. 1ibs.
3, 32

Critical danth assuming bottom of pontoon is 3 feet below wa:zer
line ané capacity of pontoon is 1850 pounds.

Critical depth = 36 . 1850 = 41 ft. absolute.
1627
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Work capable of being performed by excess buoyant vclunme
force x distance = (1850 - 1627) (41 ft. - 36 ft.) = 1li.
x 5 = 557.5 ft. lbs. ‘2

.5

This above value of work would not stop the pontoon if it were
not for the work done by the frictional force. -

Therefore: 625 - 557.5 = 67.5 ft. ibs. is the minimum wcrx
that must be done by friction if the pontoon is to
stay up.

However, all the potential energy has not changed into %inetic
energy since some of it was absorbed by friction, eddy and wvave
making. Therefore, the kinetic energy of the mass in its dc-
scent is equal to the kinetic energy of its ascent minus thc
energy of friction, eddy and wave making in its ascent and de-
scent above the datum line. If the latter were not present, the
velocity and kinetic energy at descent and ascent would be equal.

At any rate, the kinetic energy at descent would still be cocn-
siderable. It is doubtful that more than 25% of the ki-etic
energy is taken by friction, eddy and wave making.

Therefore, it is necessary that work equal to the descent kinetic
energy be done on the weights and pontoon before they reach the
critical deoth. The critical depth is the depth at which the '
displaced volume of the pontoon is equal to the net weight. It
increases inversely as the load&. Work is done on the weight
system by two forces. First in importance is the work done by
the excess buoyant volume of the pontoon above the displacerant
of the welght. It is at its maximur at the point where the
pontoon is just below the water and zero at the critical depzh.
The second force is that of friction which diminishes rapidly.
as it decreases approximately as tae square of the velocxtv.‘

: !
With a larger pontoon the velocity would increase since the sur-,
face varies as the square and the volume and therefore the un
balanced force as the ciibe. Since the velocity increases, tie
kinetic velocity would increase as the square of the velocxtv. )
Thus if the velocity is doubled, the work to be done on the pon
toon in its descent would increase four times. The greatest
part of this work must be done by the excess buoyant wolume sinée
the frictional resistance force does not increase coecually with.
the volume of the pontoon. For this reason, the tonnage rating,
of a pontoon is ambiguous when this effect is not taken' into
account. The pontoon when used alone may lift a load but will Zail
to keep it surfaced. This effect will be accenturated by a larger

oontoon, deeper depth from which a load is raised and the density

of the object




Page S -

Ze is folc that i certain types of lifcs with the use ¢ ponzcens
cnly, thc sinzxing of the load upon surfacing is often attrikoezece
2rooneously ©o the loss of air uwpon surfacing. Iz nonc of trhese
T..ts, has this been true. Little if aay air has becz lost &i-
Ttheugh at times the pontoon was at least 75% out of tic water.

- txizls wiere the depth and load have been great erv.ugh to

siow the nontoon clean prior to surfacing, when air was Llow:

inco the pontoon, it was oxhausted almost immediately frem toe
ottor.. With the use oi the 1325 pound weight, trhe bilsles andé
To¢ ponctoon surfaced simultaneously. In all weights under tiis,
tZe pontoon vreceéded the bubbles. It is conceivable that at
-ighter Zoads, there may be a pocket of air under the sontoon

Zs it reaches the surface. When the pontoon is in its descent, it
=3v picx up some of this air.

It is Zol: that the jetr effect of the pontoon is not o grea:
inprotance. There is no discernible difference betweer the vei-
ocities of the pontoon with or without such appurterances as sxircs
or »lates. The addéition of the latter with the near cazacity
lozd seexmed to have a greater incidence of sinkings than whex

the pontoon was used without it. Moreover, the handling of a
sirilar plate in underwater hook ups is objectionabie.

Test numder 22 was made with a 50 pound overlead to simulate &-
sitcation where the controlling lift was made by other =eans.

It was successful. Great care must be taken that this is dons
siowly. IIf lifted too fast, the momentary expansion of the pox-
tooa will tend to accelerate the load with an accompanying gain
in velocity. It would then stop and start sinking rather ragiéiy
since the buoyant volume is decreasing. Even if one is able to
raise it fast, there is still the kinetic energy to reckon witx
ir. its cescent. 1In this case nearly all the work done to chreck
this fail must be done by external work, since the excess buov-
ant volume is zero. It was also shown that the jet effect i:z

not considerable. When air was blown into the pontoor., there

was no roticeable difference in the force required to lift tke

50 oouné excess load. Also when air was blown into it whken aflcear,
it woulé sink unless held up by external means.

is to be noted that in the use of the 435 pound weight, trhere
&n apparent anomaly in our contention that the speed increzses
vitn the decrease in load. This is due to the lack of suffic.ant
depth for the original volume to expand to its maxinmum volure.

In this case, with the 50 foot depth, the maximum untzlanceé Zcrece
is 735 pounds, the average being the latter value diviéeé by 2.

(SN S|

n ct

In all tests with skirts, it was rather difficult to estimate the
size of the opening with respect to the original.
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CONCLUSIOXS

~he pontoon was structurally satisfactory. The shrouds werc in
go0od shape and showed no signs of failure.

“he fabric except for three small leaks was s: tisfaetory.

The failure of the pontoon to remain afloat with near capzcity
loads is due to the lack of excess bucyant volume of the pontocn
to counteract the kinetic energy of the weights in their de~
scent before the critical depth is reached.

The sinking was not caused by the loss of air upon surfacirc.
Xone of the tests indicated loss of air upon emcrgence. However,
the loss of air is a possibility at greater terminal vclocities
and during other conditions not encountered.in thesc tests.

The sinking at near capacity loads is due to a great cxtent ¢a the
velocity. This velocity is caused by the unbalanced force ¢ tic
excess buoyant volume of the pontoon and the reaction or jet ciicct.
The latter is considered not too important as was shown by skirts

and other appurtenances vhich tended to cancel the eiffect by sice
exhaustion. R

The only force opposing these two forces is the frictional ané
possibly eddy resistance. These are directly proportiornal tc
tke wvetted surface. If pontoons are used in lifting lcaés ol
great density, it is expected that the welocity will increzse
with size since the surface area varies as the square and voluze
as the cube. For this reason, load characteristics of a small
.pontoon will be considerably different from similar pontoons

of larger size. The most improtant difference is the velocity
increase of the larger size with an accompanying increase in
kinetic energy.

It is felt that load ratings of pontoons and especially those oI
larger sizes should be specified for definite conditions. & 40
ton pontoon will lift 40 tons, but may not be able to keep aiioat
a greater load than 30 tons if the 1lift is from a consideradble
éepth, and if tne load has a high density and hence little Zric-
- tional resistance. Sinking of such loads subsequent to surizcing
may be often erroneously attributed to loss of air rather than
the failure of the force system to counteract the kinetic enercy
of the descent.

The lifting of a load with pontoons and the controlling lift mc
by external means is feasible. Care must be taken that tae 1i:Z
is not made too fast.

-

ae

-
ol

Tre gereral design and performance of this prototype is satislactory

and a larger type should meet the structural and ease of handling
requirements.




e e —————TL o P L -

Page 7

The use of a large pontoon for raising loads in the vicinity of
oaxe cuarter dead load capacity is practical. If the depth is not
£20 great, the spvecd of ascent will not be excessive. This was
szown in the test run with a 435 pound load.

The pontoon was rather difficult to handle since it-had no rirzgs.
In a larger type of pontoon, it would be desirable to have handé-

ling rings attached to a strength member such as one of the skroucs
rather than to the fabric.

As with other types, the air connection was again too small. 2
iarger connection can always be reduced but the converse is nct
true. Venting is always a problem with an undersize connection.




32 Jotoberxr 1947

Kzidit (gross): 2070; (net): 1809

50 £.

out of water surfacing

Remarks:
Bubbles preceded pontoon

Tist top of pontoon to 50 f. 50 £. A

w.l. prior blowing

Inflation time - 1 m 35 s. lm 35 s. ln. 20 s. 2 =. 20 s,
-Time o ascent 17 s. 15 s. 17 s. 7.5 s.
Time required for vent 30 s. 30 s. _ 30 s.
~ Time of descent 9 s. 8 s. 8 s. sunx
Approx. max. distance About

bolloon out of water 1 f. 1.5 £. 1E€£. 1z,
on surfacing

Remarks: Area of 12 ozenings - L1& inZ?,
Useé with assuming halif circlc S in diam

skirt. Area of bottom openings=ii ré=
3udbbles 3.14 - 16 = 56.24 :in.
.preceded Area of _original opening =
pontoon . ii 12.52 = 473 in? = 23
ermergence. Valve at pontoon to facilitate Area of all openings = 168 in?
venting. Skirt open at bottom fitted out- Al = 475 = 2.9

side of shrouds. It was made of canvas and Az 118 + 30

was secured to the shrouds.

3T October 1947 TEST %6

WEIGHT (gross): 1870; (net): 1627

Dist. top of pontoon to 50 ft. 50 ft. 50 ft.

w.l. prior blowing

.Inflation time 2 min. 1 min. 20 s. 1 min. 20 s.

Time of ascent 9.5 s. 10 s. 10.5 s.

‘Time required for vent 1 min. 1 min. 25 s. i min. 30 s.

Time of descent 11.5 s. 8.5 s. 9 s.
App.max.dist.balloon 2 f. 2 f. 2.5 £.




Tixe of asceat

2.ge 2 TEST #7

31 Occober 1347
KEIG:T (gross): 1600:; (net): 1325

Dist. top ol poatoon to
w.l. Lrior blowing S0 £.

Inflazion tisw 1l min. 4 sec.

50 £.

1 min. 20 secy

S50 £.

1l minn. 20 sec.

31 October 1647
WEIGHT (gross): 1000; (net): 870

9 sec. 8.5 sec. 2.5 scc.
Tire rzeguireé for vent 3 min. 2 min. 30 sec. 2 min., Z5 sec.
Tizme of descent 10 sec. 10.5 sec.- 10 sec.
Approx. max. distance 3 £, 2.5 £. 3 £
balloon out of water
on surfacing
Rwem2rks: Excess air:
Subdbies and pontoon escapeé sut
. surfaced simultaneously pontoon was
blown clean.
TEST # 8

Dist. top o pontoon to

w.l. pricr blowing 50 ft.
Inflation time 45 sec.
. Time of ascent

8 sec.

Time required for vent 5 min. 25 sec.
Time of descent 12 sec.
Approx. max. distance 3.5 ft.

calloon out of water
on surfacing

Remarks:

No effective air lost
after surfacing as air was
expelled immediately upon
blowing. Tilted as it
came out of water

50 ft.
45 sec.
8 sec.
5 min.
12 sec.

3.5 ft.

Tilted as

it came out.
Lost little
if any, air
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TEST § 9
7oge 3

3z October 2947
WEIGHT (gross): 500; (net): 435

Dist. top of vontoom to

w.l prior blowing S0 ft. 50 fr. - $% sz,
Inflation time 35 sec. 25 sec. 22 sec.
Tire of ascent 8 sec. 8.5 sec. $ ccc.

Tize réquired for vent 4 min. 30 sec. S min. 20 scc.

Time of descent 14 sec. 14 scc.
Aporox. max. distance 3.5 ft. 3.5 ft.

balloon ocut of water
on surfacing

Remarks:

IS in. ‘rom top to w.1l. Lost little Lost some
at aquilibrium condi- _ if any air air, bdut
tions. Diam. 48 in. there was
28 in. from top to vw.1. pienty re-
vhea blown chean. Diam. serve

54 in.

TEST # 10
< November 1947
WE-GHT (gross): 2070; (net): 1809

Dist. top of pontoon to

w.1l. prior blowing 51 ft. 51 ft. 51 ft. 51
Inflation time 2 min. 35 sec. 1 min. 7 s. 1 m. 27 s. im. 30s.
Time of ascent 16.5 sec. 17.5 sec. 18.5 sec. 2{ scc.
Time Required for Vent - l1m. 20s. 1ia. 20 s.

Time of descent Sunk 10 sec. i0 sec.

Approx. max. distance 1 ft. 1 ft. 1 Zc.

balloon out of water
on surfacing

Remarks: Same skirt as in preceding tests. Boziom diometer
reduced to 4 in. Area 12 openings - 1.8 in.?
Area of 4 in. diam. open. 12 in.2, Orig. arca of
opening - 130 sq in. = 475 m2 Al = 475 = 3.65
A3 130




valloon out of water
on suriacing

TEST # 11

Foce 3

4 Xovezher 1947 g .

H2ISET (gross): 1870:; (net): 1627 -

Dist. oD of portooa to
"Ww.l. prior diowing 51 ft. 51 ft. 51 ft. 51 £ft.
InZlation tize lm 20 s. lm 20 s. lm. 20 s. ln. 20 s.
Tize of ascent 13 s. 10.5 s. 10.5 s. 10.5 s.
Tize required for vent 1 m. 30 s. lm 12 s. l1m 15 s.

Tine of descent 10 s. 10.5 s. 10 s.

ADDrox. max. distance 2 ft. 1.5 ft. 2 ft.
- Salloon out of water

on suriacing :

TEST # 12

4 Novexber 1947

WEIGHT (gross): 1500; (net): 1327

Dist. top of poantoon to

w.l. prior blowing 50 ft. 50 ft. 50 ft. 50 f£t.
-Inflation time l1m 15 s. 1l m. l1m. 3 s. lm 2 s.
Time of ascent 7.5 s. 7 s. 7 s. 7 s.

Tire required for vent 3 m. 2 m. 35 s. 2 m. 30 s.

Tine of descent 10.5 s. 10 s. 12 s.

Approx. max. Cistance 2.5 ft. 2.5 ft. 2 ft.

2.5 ft.




TEST # 13

2age 5
4 Xovember 1947
WZIGBT (gross): 1000; (net): 870
>.st. top of pvontoon to
w.1. prior blowing ~ 50 ft. 50 Zt. 506 ft. 30 =Z=.
InZlation time 45 s. 1 m. £5 s. 45 =.
Time of ascent 8,5 s. 7.5 s. 5 s. e s.
Time reacuired for vent 5 m. Sm. 40 s. 6 =.
Tize of descent 11 s. 11 s. 11 s.
Adorox. max. distance 3 ft. 3 ft. £t. 3.5 Zt.
balloor out of water
or suriacing
Remarks: Could see Could see Cane -
skirt. No skirt. No Straight
air lost. air lost. up.
Came out Came out
Sideways sideways

TEST $# 14
4 November 1947
WEIGHT (gross): 500; (net): 435 -
Dist. top of pontoon to
w.l. prior blowing 50 £. 50 £. 56 £. 5¢ =Z.
Inflation time 42 s. 23 s. 24 s. 24 s.
Tine of ascent 9 s. 10 s. 9.5 s. 9.5 s.
Time required for vent 4m. 45s. 5m. 6 s. 4m. 5 s.
Tire of descent 11 s. 13 s. 11.5 s.
Approx. max distance 2.5 ft. 2.5 ft. 2.5 fz.

valloon out of water
on surfacing

Remarks:

18 in. above w.l. at
eqguilibrium.
26 in. above w.l. blown

clean




2073;

TEET

(net) : 1809

© SamTa— Tt e ant i A

Sist. o5 o poncoon to

w.l. prior dlowing

S0 fk.

kI W

50 2c.

in. 28 s.

2iz> 0 ascens 15 s. 1€ s. 19 =. =7 z.
Tize zasuired Jor vant 4S5 s.
Tiz2 o2 Sosceant 11 s. sunk sunk
ADIT0X, =3x. Cistance 1 2. < ==.
=3iZ00n cut of vatar
S sursasin
Jo-srks: Sae skirc is ~tCCn ¥Wis neZr
Sscs, Cicsel at thae sie of tang wien
3oTIom. Sxirt was Opan detwaen it su=zk.
So3Tom o2 ponToon and top of
£Xizt. 20p o skirt was fastaneé to every secoxdé
socd. JOpening is roushly 200 sg. inches.
TEST # 16
8 Novembor 1847
W2IG=2 (gross): 1870; (net): 1627
Sist. top o: pontoon to
w... srior dlowing 50 ft. 50 ft. 306 ==. 25 Is.
nflation tize lm. 25 s. 1= 25 s. i=.23s., L=. 32 s,
Tiza oI asceat 11 s. i2 s. -2 s. = E.
2ize reguired for vent 1 m. 10 s. 1l n. = =m. 23 s.
Pize o0 Cescent 10 s. 11 s. iz S. ~< s.
ATSTYOXK. Tix. Gistance 1.5 £. 1.5 £. i.53 2. ~.2 2.
Zallcon cut of water .
e suriacing
P.oirks: Sxirt was
rizzeld on last trial.
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TEST § 17

Page 7

17 November 1947
MEIGHT (gross): 2070; (net): 1800

bist. top of pomtoon to

w.l. prior blowing 50 ft.
Inflation time 3Im 35 s.
Time of ascent 19 s.

Time required for vent 1 m.

Time of descent 9.5 s.

Appx. max. distance 1 ft.

balloon out of water

S0 ft.
1l m. 30 s.
16 s.

1 m.+25 s.
19.5 s.

Sunk
Sunk

lnm 15 s.
19 s.

- on surfacing.
Rexarks: A skirt was in- Blew air
sexted running from pick up ring along and irto pon-
inside shouds as shown in sketch. tocn when
A ) iy It vas.fitted inside shrouds and it sur-
T secured at every other one. The facec.
: & shrouds were served with marlin
ProaX to prevent slipping. It is estim-
Sl ated that the opening is about 75%
that of the opening without the skirt. No opening in
bottom.
TEST # 18
17 November 1947
WEIGHT (gross): 1870; (net): 1657
Dist. top of pontoon to
w.l. prior blowing 50 ft. 50 ft. 50 ft. 50 f=z.
Inflation time lm. 25 s. 1m. 23 s. lm. 20s. 1. 20 s.
Time of ascent 10 s. 9.5 s. 10 s. 9.5 s.
Time required for vent 1 m. 15s8. 1 m. 17 s. 1l m.tls s.
Time of descent 9 8. 11 s. 9.5 s. iC s.
Approx. max. distance .2 ft. 2 ft. 2 ft.

balloon out of water
on surfacing

_ mmmedetise s s




TEST # 19
Page 8

17 November 1947
WEIGHT (gxoss): 1500; (net): 1325

Dist. top of pontoon to

w.l. prior blowing 50 ft. 50 ft. S0 ft. 50 ft. ;
Inflation time 1m. 10s. 1m 6s. l1a. &s. 1ln.
Time of ascent 7.5 s. 8 s. 7 s. 8 s. N
Time required for vent 2 m. S s. 3m. 10s. 2m 47 s.
Time of descent 10 s. 11 s. 10.5 s. 1z s.
~ Aoprox. max. distance 2 ft. 2.5 ft. 2.5 tt.
balloon out of water
on surfacing
Remarks: Pontoon and
les surfaced
simultaneously.
~ TEST # 20
- 18 November 1947
WEIGHT (gross): 1000; (net): 870
Dist. top of pontoon to
w.l. rpior blowing 50 ft. 50 ft. 50 ft. - 50 ft.
Inflation time 40 ¢. lm 14s. 40 s. 40 s.
Time of ascent 7 s. 7 s. 7 s. g s.
Time required for vent 6 m. 6 m. 6 m.
Time of descent 12 s. 13 s. 11.5 s. 13 s.
Approx. max. distance 4 ft. 4 ft. 4 £t. 4 ft.
balloon out of water
on surfacing
Remarks: Came almost Came out
completely almost ;
out of water. complete- |
Little if ly from ;

any air lost water




TEST § 21' Co ’ .

balloon out of water
on surfacing

Page 9 o ' j
18 November 1947 . T , .
WEIGHT (gross): 500; (net): 435 ! ’

- Dist. top of pontoon to ; T T — —
w.l. prior blowing 50 ft., Solft. 50 ft. 50 ?t.

. Inflation time 23 5. 22 s. 22 5. 24 s.
Time of ascent 10-3.' 8 s. , "9 S. - 8 s. '
Time required for vent 4 m. 20 ;.” % m. 5.5 m. 5 me ; i
Time of descent 15 s. 15 s. 14 s, 12 s. ,
Approx. max. distance 2 172 ft. 2.5 ft. , 2.5 ft. 4.5 sl :

balloon out of water
on surfacing.

Remarks:
Hose tended to wrap
itself around line. ;

fastened to pad eye
of weight.

Lifting line was I I

¥
!

Pontoon was overloaded 50 pounds.:
blown until bubbles came up.

Remarks: Did not . ! )
. Pontoon not blown jump high ' ' '
clean dve to insuf- out.of ;
ficient depth. water . : K i
. — -
TEST # 22' o ’
18 November 1947 . ! ‘
WEIGHT (gross): 2170; (net)s: 1900 =~ .* ' A
s ' }
Dist. top of pontoon to ’ , ! " ’
w.l. prior blowing 50 ft. ) '
Inflation time , o , .
i
i ! !
Time of ascent ! , ‘
* Time required for vent Peoy , ; ,
Time of descent ‘ ,
!
' Approx..max. distance 1/2 ft. ‘

It was

It coulé de

raised and cohtrolled easily when lift was

slow.
as pontoon tended to:

gain speed.

tended to sink upon surfacing.

'when being blown, it was easxlﬁ Kept uo, !

Would sink if light |
i ( !

due to jet effect.

strain were not held.

! i

When 1ift was fast, control was lost

Ther it

On suriace '

il
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. TEST § 23
Page 10

18 Novembcr 1947
WEIGHT (gross): 2045, including plate; (net): 1785

Dist. top oI pontoon to

w.l. prior blowing 50 ft. 50 ft. 50 ft. 50 £t.
Inflation time 2m. 25s.1m 07s. 1lm. 096s. 1m=n 10 s.
Time of ascent 16 s. 16 S. 17.5 s. 17 s.

Time reguired for vent Sunk Sunk Sunk Sunk

Time of descent Sunk Sunk Sunk Sunx
Approx. max. aistance 1 ft. 1 ft. 1 ft. 1 ft.

balloon out of water
on surfacing

Rerarks:

Plate resting on top of Flcated aZlter
shoud serving about 2° air was blown
below bottom of pontoon. N into it after
Plate 30" in diameter . surfacing.

3/16" thickness, from
pick up ring to bottom
of plate, 64 lbs. under

capacity.
{ r
i
A
TJ,. 5 o | al 475 2 = 50 % opening
¥ . + H .}_ H = =
v \: / AZ 168 + 69

1

o

e e AR § P 4

< us Y bt K



TEST # 24
Page 11

2 December 1947
WEIGET (gross): 2020; (net): 1764

bist. top pontoon to
w.l. prior blowing 50 f. 5SOf. 50 £f. 50 £. 50 £. 506 £, 3G£. 50f.

Inflation tim: 1m22s. 1ml0s ;:1m20s 1mlSs 1m8s o 1xm2s 1mi€s 1ml2s
Tine of ascent l6s 15s8. 178 1l6s 19s 17 s 13 s 17 s
Time req. for vent Sunk OK OK

Approx.max.distance 1 f 1f¢f 1f 1f 1f 1f surk Sunk -

balloon out of water
on surfacing

Time of dascent
Remarks:

Plate rested 4" be-~
low bottom of pon-
toon.

75% of orig. opening.

TEST # 25
3 December 1947

WEIGHT (gross): 2020; (net): 1764

Dist. top of pontoon to

w.l. prior blowing 50 ft. 50 ft. 50 ft. 50 ft.
Inflation time lm. 14s. 1lm. 10 s. lm. 10 s. 1 =x. 10 s.
Time of ascent 17 s. 16 s. 716 s.” i6 s.
Time required for vent Sunk Sunk Sunk Floated

" Time of descent Sunk Sunk Sunk
Approx. max. dist. 1 f. 1 £, 1 £, 1%

balloon out of water
on surfacing.

Remarks: Plate rested
6" below bottom of pon-
toon. 100% opening.

1,
&
o
id
by
¢
g
?
g




Page 12

3 December 1947

S S e

TEST # 26

WEIGHT (gross): 1870 lbs. steel, 50 lbs. lead = 1920; (net): 1772

Dist. top of pontoon to
w.l, prior blowing

Inflation time

Time of ascent

Time required for vent
Time of descent
Approx. max. distance

balloon out of water
on surfacing.

Remarks:
Just pontoon used; no
skirt or plate

50 ft. 50 ft.
lm 14 s. 1l m 15 s,
11 s. 10.5 s.
2m. 45 s. 2 m.

10.5 s. 9 s.

1.5 £. 1.5 £.

Stayed up at all times.

50 f&. 50 ft.
lm. 16 s. 1lm. 15 s.
13 s. 13 s.

1 m. 30 s.

9 s.

2 f. 2 ft.

At full load bottom

of pontoon was 8" along shroud to pick-up

_ ring.

Shroud angle with horizontal 60°.




