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The heavy demand, both domestic and foreign, on iae
activity of the laboratory necessitated in 1926 the intro-
duction of a permanent second shift. Much time was taken
by seaplane hull and float investigations which, on account
of numerous variabtles affecting the result, required ex-
tensive model tests at high speeds. Shortage of time grad-
ually prevented attending to these tests with all the care
which they require. Under these conditions practically =no
time could be devoted to research work for shipbuilding
and seaplane-construction purposes.

The original large water tank was built in 1913-14
for ship-model investigations which were usually made at
speeds not exceeding 3 m/s (9.8 ft./sec.) and only excep-—
tionally reaching 6 to 7 m/s (19.7 to 23.0 ft./sec.) Un-
der these conditions a maximum carriage speed of 7 m/s
then appeared sufficient. It was subsequently increased
t0.10 m/s (32.8 ft./sec.) by the installation of new car-
riage motors {(fig. 1).

The necessity of a further increase of the speed was
felt in many scientific and especially seaplane-float in-
vestigations., TFor the latter, the model scale A is a
function of the maximum carriage speed v y, according

to Froude's model law

The original maximum test speed of 7 m/s, with a sguare of
49, was. increased, by transformation_-of the carriage,- to

*"Der neue Schleppkanal f&r‘hohe Geschwindigkeiten der

Hamburgischen Schifftau-Versuchsanstalt." Werft-Reederei-
Hafen, June 1, 1931, pp. 175-180. . '
**Vmax = carriage speed = starting speed of the model,

Vg = starting speed of the full-sized float, A = scale
of model,
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10 m/s, with .a square of. 100. The take—off speeds of ac-
tual seaplanes average 40 m/s (131 2 £t /sec ) ‘with squares
of 1,600. The model scale was therefore increased from
1/32 to 1/16,1~0n this scale, the models of light seaplanes
are very small and a “direct conversionTof the: test. results
to the actual seaplane.is.no _longer possible, as shown by’
special investigations of”~ the ‘scaleieffect '0i the spray
formation and of the Reynolds Number on the friction., Un-
der:.these conditions. the speed had to be greatly increased
for testlng large models.' ’ CENEE I el -

Another p01nt had to be taken 1ntokcon31derat10n for
the—constructlon .of .a new hlgh—speed tank.. Such research
“work requires, contlnually revised - methéds of measurement -
and-much time for the ingtallation-of" ‘apparatus and . for,fl
preliminary - tests whlch extend usually :0ver .several moqths.
A special tank, should be' available for such tests. Such.a
tank, not hav1ng to share the general: expenses of the whole
establishment, would permlt conducting the-above tests more
thoroughly and- carefully w1tnout increasing the cost. A
reduction of the cost of float investigations is: particu-
larly: des1rab1e to perm1t more ‘exhaustive tests.to, be, made.
Float tests are more comprehen51ve than the normal- towing
tests of ships, .w Alle thelr ‘cost, 'in comparison - w1th the;
cogt of - constructlon of the flnlshed object, .is. less fa—;
vorable than is. generally the case 1n ship 1nvest1gat10ns.

i

In addition to testing 1arge float models at hlghp;h
speeds and developing better and cheaper neans of investi-
gation for comprehensive research work “without :interfer-
ing with current and usually urgent sh1p-model tests,. it
was-. also - pr0posed to attain test speeds of the.order of 40
knots, correspondlng to the maximum’speed of large. shlps,
for the investigation of navigation problems. . The true
model resistance and all accompanying phenomena could thus
be studied. For inland navigation.problems, the whole
length of the new tank should :be available for tests in
shallow water, in addition to the shallow tank and to the
rather short ‘experimental portion of the larpe tank of 8 m
(25 25 fti) width, :

As a result of the above considerations, the idea of
equipping the o0ld tank with a fast carridge’was abandoned
aad the constructlon of a new h1gh-speed tank decided on
instead., Ground was available-on’ the-weést side of the old
building, of which the new structure. forms'an annex, its
cost being therefore comparatively ‘small. . The construc-
tion was started in May 1930 and conmpleted in May 1931.
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The funds were furnished by the government, the state of
‘Hamburg,; ;and the Society-of tlie Frieéands and:Promoters of

thé Hamburg Hydrodynamic Laﬂoratorv wh1ch obta1ned sub-
.stantial gifts -and loanss A . :

DESCRIPTION

~".'The new tank has -a length of 322 -m (1;056:ft.),
widthof 5 m (16.4-ft.), and a depth of 2.5 m (8.2 ft.) to
the-brim.  Thé carriage track is not laid om the tank walls
‘but-aloiigside on posts (fig,s 2). The average distance be-
tweén the .doublé or singlé posts i5-8.85 m (29.0 ft.).
"Phéy ate connected -by underground beams and form, with -the
rails, a series of strong frames. "The tank-has a flat bot-
tom and is independent of the rail track. Inasmuch as the
brim of the tank is 1.3 m (4.3°ft.). above the ground, the
tank lies above the level of the ground water and its
..pressure does not exceed :that of. the excavated earth.
mherefqre,Aa sinking of'the tank 1ecd not be. feared.

Cross-Sectional Dimensioés'of the;Iahk"

"In order to keep down the weight of the carriage and
the cost of constructing-the tank, the cross section does
not exceed the dimensions required for the special pur-
poses of the tank. On the basis of a theoretical study by
Glazebrook and of experimental data from Gebers, the fol-
lowing dimensions were adopted in conformity with the larg-
est proposed seaplane design known at the-present time,
that of the Rumpler transatlantic flying boat, on a 1:6
scale: width 5 m (16.4 ft.) and depth 2 m (6.56 £t.), sub-
sequently changed to D = 2.5 m (8.2 ft.). The influence
of ‘the tank walls on the test results was determlned by
'spe01a1 tests. ' : :

: l. A float of 17.m (55.8 ft,)* 1ength and 1,8 m (5 2
ft.) width, tapered at both ends, was tested in drafts of
0.07 m {2.75 in.) and 0,17 m (6.7 in.), corresponding to
_displacements of 1,333 kg: (2, Qﬁg_lptl_g;d 3,350 kg (7,385
1b,), respectively,: in water of 0.7, 1. Sé"uéhdméwm (2.%,
4.4, and 6.5 ft.) depth. *The test rTun begins in- the large

tank of 16-m (52,5 ft.) width and 6.75 m (22.1 ft.) depth,

".the ‘cross section of the water being 92.7 =P (997,.8:sq. fte).

The: cross séection of the- float is: 0 112. m2 (1 2 sq«;t )
-For.a ratio of . . : o el L B

“taznk cross‘section“‘¢'327,
float cross section - - -
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the cross section of the tank can be taken as equivalent
to an unrestricted Ccross. section and. the‘re91stance deter—

[

Following the measurement in’ the large tank, the re-
-sistance is again measured at_the entrance of the small
‘tank which has a width of 8 m (26,2 ft.) and successive
depths of 0.7, 1.35, and 2 m (2.3, 4.4, and 6.5 ft.). The
sistance 1ncrement in shallow water is. the dlerreuce
between the two measurements.> In flgure 5. the res:stmnce
increment o' 'for runs: in, snallow \ater, is. plotted in.-
zmipercent! of e reslstaﬁce 1n unconflfed water galnst t e
carrlaﬂe speed v ‘ag” abscissa. Thus L :

s:Wz R T
1 o SR
w- O soerdn

The reelstaace 1ncrenent has a.@axirun: value srorﬁlv
before reacn;rg tee speed .of the . tank wave:u = JTEW ,w ‘
The follow1ng maximum .values: of a -are ootained for-av 1ﬂ
draft” Of o 07 . (? 75 ln-)ﬁg, e T e

o3
Er

P ;1, ean o ‘-r'T.b"
T N RIS NS4 U B VI
. Tfs, l nax N
Jemem0e? w” T T T10.00 4_ 12 7 percent .
”31.35”":1W.A '7;7"19-~_f'f3i' 4-45__-l'¢ax=€
.xe.o*'fv**igfngza 6L 1.4f'gﬂ
'extrapolated S L jﬁj N P
"WTf%’water deptn.;él ng draft;yun,~“”

It then had to beo 1nVest1gated as to weether tne r
- TTWER res1stance 1ncrement is e function’ of hT/ng only i
or: whether a different” _’ “valte would. e obtalned for: the
sane’ Wm/ng.*'lf the depth of the wateér renalned coh,uemt
and the draft were increased.

Po this end the float Was loaﬂed w1th oallast Lhtll
1ts maximum draft of 0O, 17 m (0,558 ft,) was® reached . which
iscpractieally” the samé” as ‘that. of” the Pumpler modelsi The
1nvest1gat1on at - WT o 2 m (6 56 ft ) 'reveeled - addl—:
tion.to a shlftlng of the” maxlmum re51sfance values- toward
small speeds, an: Gmax rof 6 percent agalnst 10 5 percent

by 1nterpolation 1n the ebeve test series,: fer the: corre—*{

*W‘ = reslstunce 1ncrement in conflned water;w W ~drag”
increment in unconfined water,
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spondlng' Wr/Tfg. Heunce, the- maélmum a value for WT
2 5 m (8 2 ft, ) is, by extrapolatlon, 4,7 percent L

2. The effect of the’ wall 1nterference on the tank
tests of a gliding craft was determined by -testing a  1l:6
scale merl of the forebody of the Rumpler design, in the
same way as the float, allowance being made, however, for
tHe 1ifting effect of the wings. To insure similarity of
widths in converting the results obtained in the small

tank of 8 m (26.2 ft.) width -to the new tank, .all trans-

verse .dimensions were increased according to the ratio

width of small tank _ 8

width of new tank 5
The width of the model is then 1,066 m . 3.5 ft. -
its méan draft B 0.178 "’ 7.0 i;}' ;
Its length . - - - . 5.033 " . 9.95 ft. .
Its displacement , o . 358 dm® . 12,6 cu.ft,

The depth of the water. in the small tank was 2.5 m (8.2 ft.). -

Seven test runs were made with the model, Their re-
sults are given in figure 6. The resistance. curve shows

"that the gliding model is less affected than the floatvby

the tank bottom and walls. The principal effects appear
before the maximum resistance is reached, namely, in a Te-
gion where practically no tests are made, sincé the re-
sults are important only at maximum resistance and beyond,
in the.gliding condition. Should, however, an unaffected
result. in the above region be required, it can always be

"checked by.a test in the large tank, since the speed range

involved does not exceed 5.5 m/s (18 ft. /sec.); This
proves -the suitability of the cross—sect10na1 d1m6n31ons
of the new tank.

The tank has a constant rectangular cross sectlon
throughout its whole length., . It can therefore be’ ased’ ?or
all shallow-water tests by raising.or lowering ' the vater
level to the required height. The measurement is then

made from a special adjustable platform.~ This prov1des
the laboratory with an additional tank for shallow—water

‘investigation.
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.. my iB.the front eund of the tank is built .the adjusting
"basin of 3,2 m (10,5 ft.) width and 9.5 'm (31 2 ft.)
length,” separated from the main tank By a Tock' gate. The
inflow and outflow openings of the main tank are located
.1n.thls ‘'space, so that tlie basin can be partly or ‘entire-
p f emptled when the gate is closed. Test 1nsta11at10hs

:f T under—water investigations can thus be mounted behoath
;the‘car iage 1n the empt1ed adgustlng bas1n. Large mod—

Carrlage

The carriage (fig. 7) was designed on the following
lines:

"Y1y Although great lightness was sought, light-alloy
constructlon could not be used owing to its high cost,
damger of corrosion, 'and weakness of joints., Welded steel-
tube construction, of the type successfully used in air-
plane cohstructlon. was adopted. Silumin castlngs ‘aré -
used for large parts (fig. 8). i
) 2, The carriage has a completely streamllned covering
reaching nearly down to the water leével, “in ordér to avoid
the effect of air disturbences on the resistance and moment
of the model. Tank measurements shoyld give tHE ﬁatsr re~
sistance and the corresponding lydrodynam1c moment th1le
the ‘air resistance and the aerodynamlc moment used in
plotting the take~off diagram, are obtalnéd b w1nd—tuunel
- measurements. The coveriang 'is also designed to profect‘
the operators from the wind at high spee& ,he pownt to
which the covering can safely approach tne ter";evel was
determlned by preliminary tests. 9 Bl i

3. The free space in the carriage, aVallaole er ex—
perimental ’ purposes, has a 1ength of 8 m (26 2 ft )
width of 3 m (9,8 ft.), and a height 'of 2 m (8.5 ft, )
platform which can be shifted longitudinglly 1.7 'm \uqu
ft.) is hung in the experimental space. The platform car-
ries ‘the guiding and suspension equipment” for the tcsjs
and supports an auxiliary platform on each- side” of“’he
model, which is vertlcally and laterally adgustable and
permlts a very close survey of the water flow along thef
model.

Carriage speed.~ As shown by studies df'soaioféfféﬁts,
the model scale should not bte less than 1:86, because of
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the..relatively small. sizes of. seaplane floats and hulls, ..
if a discrepancy of 5 percent.between - converted model "re-.
sults-and their actual-value:is not to be: exceeded,- The
dlscrepancy is "due~to .the: neglect of the. dlfference between
the specific friction of. the model -and that of the- or1g1nal.
The dlfference 1ncreases rapidly for- small scales.z

- The take—off speed of 1arge flylng boats 11es betwoen
30 and 40 m/s (98 . and:131 ft, /sec.) whence, according to-
Froude, the maximum take-off speed of models is v =

M;::é 16 33 m (5346 fte). ' The carrlage was glven a max;mum

test. speed of 20 n/s- (65 6. ft /sec ), prOV1d1ng for a guf-
fié¢ient spéed reserve, This maximum.speed will be ofteni
,used in oxperlnental researcn at 1arge Reynolds Numbers.-
The res1stance of the streanmlined carr1age in the small
cross section of the tank building had to be known for the
determination of its characteristics, Two models of differ-
ent carrlage types were tested for thls purpose. ‘

Tne carrlage model in the cross sectlon of tle tank
qbu1ld1ng was-tested in the shallow tank of the laboratory,
~as shown in figure 9. The drag was measured during runs

in the open water of the shallow tank and in the cross sec— "'
tlon of - the tank bu11d1ng.

In figure 10 the 'Cwl= f%ﬁ values are plotted~agaihst
R =YL * T aBE | KRS
RSV

A Reynolds Nunber of approximately 1 X 106 . is reached
durlnb thie measurements, while the carriage approaches
2 X 107 at 20 m/s (65,6 ft. /sec ). Experience shows that a
renewed incréase of the Cy value does-not usually. take
place at large Reynolds Numbers. The resistance may- be
overestimated, if ultimate OCf values are used for its de-
ternination. : c :

— -r—Besign-leescomparaiiwelywbkuat<£o$mrnhasraa-tliimete-—
Cw = 0.722 in the cross section of the building. The in-

*W = water resistance in kilograms; ~q3;je v? = 51 v° “for
vater; 3B, H, and L = width, height, and length of the model
in meteérs; v = carriage speed in meters per second; V =

1.3 X 10? for water.
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.crease in resistance over that in open water is 82 percent
De31gn 2 1s'high1y ‘tapered at: the iwear. i :Thel decrease of
‘th'e reeistance “in'‘the’ cros's “section “of tnﬁitankxbu11d1ng
equals approx1mately, ‘in absolute valuéey tHe: X708 percent
ssspeduction ‘of the-résistance in ¢épidn ‘watér, sthé ‘actual re-
Laguétion “thus decreasing to 9.5 percent.” 'The "ddmparison
shows that nd¢ further -material rédudtidén can be adhieved.
Des1gn 2, with a resistance of 197 kg (434 1b ) was adopt-
ﬁfed fOr the constructbon of tne:cafrlage.’:" nil - :

[ ~LF - EE A

Carrxage drive.’ Thé carriage #is equlpped w1th two
cr:direct ecurrent .. shunt motors-of 40-kw at n l500/min,.
driving the front wheels. It reaches a constent speed ‘of
I m/s {49.2 "ftJfsecl) in approximately 110 :m (B60-ft;)
and "¢an maintain it for 150 m (492 ft.):sor for 10 tseconds,
Our«égxperience 'shows“that 9. to .10 ‘seconds..dre required-for
a reliable measurement after the model reaches a constant
P ed,,..,. T P L ! . . L :

Dol om0

If ‘the- speed of the carrlage ‘is fdrtner increased by
electric.means . only, ‘the time for . the wmeasvurement:gradu-
‘ally gets too short, since the acceleration is limited by
the.wleel ‘pressureand -by the frlctmon coefficient. between
ﬁthe wneel and rall.‘~ Tela e oot anad pam e

An auxlllary accelerat1on dev1ce e s tnerefore pro—
v1ded for speeds exceeding 15 m/si(49:2 ftsfsec.). This
device accelerates the carriage which reaches the maximum

tzispeed of 20 m/s (65.6 ft./sec.) -afterfaifuarofionly 80 m
(262 ft.), and covers a test distance of 180 m (590" ft,)
in 9 seconds, at a constant speed of 20 m/s. Of séveral

. methods tested, that of producing additional acceleration

'-by a drop welght was adOpted for tne follOW1ng reasors'
1. The acceleratlon is produced- by bravity wnlch in-
sures. rellable 0perat1on and unlform actloh. - ~

L0

2 Power is supplled durlng ‘the start and retrweved
during the slow return of the carriage. Thusy" the moximan
admissible current consumpt1on is uot exceeded.

3.-The cooperat1on of the drop welght w1th the elec-
tric drive is s1mple. e . : .

-

4, Space.regu;remente'and.eest_aﬁe;befh;smeli.

Assuming a constant acceleration, the mean speed of
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the carriage is- 10 m/s (32 g ft, /sec ), the” acceleration
2.5 m/s2 (8 2 ft /sec.z) aud the startlng t1me 8 secouds.

s The total acéelerated Carrlage we1$ht 1s 5,150 kg~
(11 350.1b.), 3,700 kg (8 lbO 1D ) of w41ch 1s supported
by the dr1V1ng wheels. ’

R fﬁ The total" r931stance shortly before the end of the”
acceleration period (v approx. 20 m/s) consists of:

(¢ Foree of imertia’l 7 1,312 kgf_ngsea;Ib,' ,
-Beariné %rict;on o 10 v 22 '@L
‘Model ?eéiﬁﬁé?be'(aéStméa):;r”;}oojfﬁ;:?”:é?o 0

_Total'reeistenee _ : 1!619;_T :‘5,568; ]

The makimum force K exertéd at tne c1rcumference of
the wheel -is 'w Q = 518 kg (1,142 1%, ) *

The air and model resistances being constant, a coﬁ— R
stant force of 1,619 - 518"= 1,101 1’g (2 427 1%, ) must be
exerted on the carriage during the period of acceleratlon,
by an auxiliary accelerating device. This device is shown
in figure 11. Thé well is located at the front-end of the
tank, An endless cable runs on either side of the carrlage v
‘between the tank wall and the track, along the 80 n (202 Co
ft.) distance of acceleration. The upper part 6f each ca-
ble carries a catch which fits into a thrust plate on tae
“¢arriage. A pull-rope is connected with the lowWef part of
each of the loops: It runs over the guide sieavé A over
sheaves B and C of the double eightfold blocks, and over
the second guide sheave A to the other side, The two
branches S, and Sy of the cable are automatlcally bal—
anced about the fixed center sheaves "C.

e

-+ At v =20 m/s, the final velocity’of the welght 13
2.5 m/s (8.2 ft./sec.) after a drop of 10 m (32.8 ft.).

weight G of 9,850 kg (21 715 1b,) is required, cons1der~
“ing frlctlon and addltlonal mov1ng masses. “'

The startlgg_grocess.‘ The bdbraked car is in the front

end of the accelerating space., The current is “switched on,

*1, = friction coefficient between wheel and rail, Q = load
on driying wheels. -
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the thrust of the drop weight and of the motors being taken
by~ theiair brakes., : The. carrluhe startsithe! instant the:
brakes. are releasedis: The start i§ recorded by a voltmeter
on the control board. he motors are switched so that at
‘the end@ of “the atceleration ranj: they -will have the power
required for: constant: speed,was.snown by the diagram inl
figure 12. At the end of the acceleration run, the weight
in the well passes into a braking cylinder. The cable
slackens and the reieased carrlage contlnues to ran. at cone
gstant: speed. eemn don R Voooarmaun oo RS S

il Eﬁe.éhapeﬁofithe weight, length’of braking.cylinder,
spacing between weight and cylinder wall and the density of
the braizing liquid were determined by careful model tects
in order to achleve a reliable brak1ng of tqe welrnt bv t"e
liguid, S S e

The braklng of the tcarriage* .~ The:tarriage is braked
over a dlstance of B0 m (164 ft.) by flve sets of brakes.,
‘ . { (R ARETRAN RO G .
lc The main brace is a XKnorr air brake operatlng 4
“padirs ofibrake shoes’ located behind: thetwheel's and dpplied
on both sides of %the.rail:head. . Thé carriage.carries a.¢on-
pressed air tank for 30 complete applications. The tank is
retilled: by an™~air pulp Tocated: in the upper end of the
’Vbulldlng.: The ‘brake:iis. operated. from a bral 8-001tr01 sta-
,tlon 1n tne front of the. calrlage. P L Loenma

[N

PR

: 2. If tae air” brahes ‘are. not operated in. tlne, tnej‘are

v?autoratically applied by: the action of a- stop located near
the rails, as soon as. tAe carrlage reac:es the bra ing por-

mtlon of 1ts run.”_;g' RS Lo E e fL

: 3. At the sameitimefthe notors are reversed. by an. 0p—
'erator,ln the control . statioﬂ, located at that: - point of
the run., The aotors then act as” electrlc brakes.uf
4, .If,: for any reason (e o, davayed p1pes) tae air.
brakes do not function, a-.second:step, located close Ybe-:
hind the first, releases a weighted lever which operates
the control: rods of :the air bYrake through vell-crark levers,
and. applles the brake s“oes w1th the. sane. pressure as tAe
- alr :
5. The flnal brak1ng actlon is’ exerted 20 n- (65 6 ft )
before the end. of the tank by a rope stretched across the
- tzunk, running on .each side over pulleys, and .connected with
. two- rubber‘cbrdSHUf'?O'cmg (10.8 sqe.in.) cross section :and

T

- *The .brakes® and wheels were’ de31gned by A S1non.3f
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9.2 m (30.2 ft.) length. _The carriage.runs into the rope
with a bumper; mounted close above the rails, and 1is braked
with rapidly increasing force, which brings it to a com-
plete stop in 20 m (65.6 ft.). 4 special -slide shoe pre-
vents the rope from imparting a reverse, motlon to the car-
riage after the braklng. S

Control statlon and generator faom; The control sta-
tion, with the control .desk from which- the carrlage motors
are operated is located above the generator room at .the
beginning of" the brzKing portion. The. generator room con-

-tains a Ward-Leonard set with a dlrecu~current snunt .gen-
erator of 94 kw, (320 kxw. .during 16 seconds) and a meximum
tension of 630 volt, and an asynchronous 3-phase motor for
6, OOO ‘Yot ‘3~phase alternat11g current and 110 kw. for
n = 1,450 (approxz. 350 kw. during 16 sec.). . The set is
started from the control station on the upper floor. The
room likewise contains an exciting set of 25 kw, and the
necessary resistances and switches.. )

The new test apparatus* and other equ1pment now under
development will be described 1ater. :

List of firms particdpatidg in,the-construction:
l. Tank construction: byckerhoffl&iWidmann,'Hambdrg.
2. Building: H.‘Mgilers&‘Co.,_Hamburg.
3. Electric eqﬁ;pmeot: Siemeﬁs-Schuckert A.-G., Hamburg;
4.: Car: Arado, Warnemﬁnde,"

5; Equipment, installation aﬁd>iostruments: Workshops of
: the Hamburg Shipbuilding Laboratory.

Indeg for Figure 1

I. Front building ' ‘lI ank building

- - .- 1. Director — - - — . —A_Narrow-tank - — - -
2, Accounting office B Wide tank
3. Drawing office Cy First control station
4., Chief engineer C2 Second control station
5. Photographic shop D Glass tank -
6. Elueprinting office E  Forvard trimming tank
7. Files , F Rear trimming tank '
8. Store G; Sluice gate

———— g

*For those now in use, see "Versuche mit Gleltflachen i
in No. 21 of the 1929 issue of this pudblication,
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Index for Figure 1 (Cont.)

I. Froat building II. Tank building
9, Welfare room G, Sluice gate
10, Lavatory. H Seaplane tank
11 & 12. Scientific I Shallow tank
assistants K Cavitation tank
13. Control office L Large carriage
14, Conference room M Small carriage
15. Reception room N Trailer for shallow-tankx
16, Hall tests
17, Office of seaplane 0 Seaplanc-taunl carriage
tank P Wave-making mechanism
18, O0ffice of cavitation Q

Adjustable bottom
tanlk and general .
managoment

III. Workshops

Model shop

¥echanical shop

Carpenter

Punp station

Heating room

Coke hold

Switch room and electric shep
Eigh-tension roon
Transformer room
Storage~battery roon
Filter room

Lecture room

Lavatory

Workshop for seaplane tank,
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Translation by
National Advisory Committee
for Aeronautics.~
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Multiply
dimensions
by 3.28083
to get feet.
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(a) Operator station

(b).S1de elevation

(c) Front elevation

d) Wind shutter

e) Normal water level

£) Door

g) Brakerods

R h) Experiment chamber

i) Front

Figure 11 Pigure 7.-General diagram of the car-
riage of the new tank for a
maximum speed of 20 m/sec.
(a) Lighting mains
(b) Trolley lines
(¢) Eeating pipe

() | @)

T Fohristungen Fatrstans | 2
(e) l ""1
(d)|

£om
|

-

(d) Track width 6.1 m
(e) Control station
(£) Generator room
(g) Large tank

(k) Inlet

(1) Outlet
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cross section through control
Cross section 1:150 station and generator room Pigure 2
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m‘ 30-
Construction
of the
reinforced
concrete
tank,
September
1930.

Figure 4.~
Tank
shortly
before
completion,
May 1931.

Figure 8o
Steel-tube
carriage
structure
during
assembly.
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a, Velocity of tank well v =~/gWT

b, Draft = 0.17 m, W' =2.0m, . WT

Srart - 11.76
¢, Extrapolated for draft = 0.178 m, WT = 2.5 m, _H®T -
Draft
d; Draft 0.07 m, resistance in large tank.
= = : wT
e, Draft = 0.07 m, WI =0.7nm, WI___ g n, Draft 0.17 m
Draft
f, Draft = 0.07 m, WT = 1.35 m, DWTf - 19.2 WP = Water
raft depth
g, Draft = 0,07 m, WP =2.0m, _WD N B
Draft -
15 ; 150
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Figure 5

a, In tank 8 m wide and 2.5 m deep. Section 20 m®

b, In uncoafined water, large tank. Section 92.7 me
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Figs. 9,10,12

a, Carriage

g ‘1—_], b, Cross section
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Figure 9

of nousing

. ¢, Model

a, Model 1/25 in
' " water.

|
i
~§:722v-—~— b, Full-scale in

f S
= Eg P - . air (max. value).
o' L e ¢, In housed section.
noa i tyrite--=—| d, In open section
S L2 t T : of shallow tank.
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-2r e el =~ ©——— Design I
o . | P | +----- Design II
ii i it i
1x10° 2 Z 45 1x106 2 435 1x107 2 2
Carriage resistance for tani R = Y{’]—‘
Figure 10
400} - b i- a, Work of falling weight.
NI :
AN b bl b, Electrical wori.
ZC0 N
: SNERERE o
T T T T T T BTN T e, Acceleration time
N, ] i 9 as 3 #4
200l AN
NN,
150 -+ ‘\\%x T 4, Velocity (or speed)
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