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1. SEAPLANE TESTING ESTABLISHMENT - TRAVEMUNDE

The establishment is now used principally as a store and
junk heap. The interesting items available were as follows:

1. Damaged B.V.222, 45 ton. 6 engined Flying Boat. For
details see Part 2.

2. D.B.606 (7) engines geared together in pairs in single
power units (presumably for Heinkel 177).

The two inverted V engines are side by side with their
crankcases brought clese together. All engine
accessories appear to be duplicated. The radiator is of
the ring type as developed for the Sabre in this coumtry.

The inshtallation looked neat bub difficult to service.

%+ Rocket assisted take off Units, Walther liquid fuel
rockset system. The units, complete with tankage, are
approximately 213" in diameter and 3' long.

4. Wing of fighter aircraft (Unidentified). The spar
constructions were of interest, being built up of two
flat extrusions with a sheet web. The web was flanged
gver znd rivetted to the extrusions.

s A numher of miscellaneous flight test instruments were
also seen but thers was no tine to examine them.



2. WALTHER WERKE - EIEL

2.1 Genersal

s —

This establiskment was solely concerned witk research

- and development on Rocket engines. The progress made in
this fisld is most impressive. The work was reported to be
subsidised by the government to the tuns of a willion pounds
per smium.

¥Mr Bexter and Mr Kell of R.A.E. conducted the party who
gz7 the following :-

1. Rocket engines under test both active and inactive,

i

« Demonstration of chemiezl reactions in the laboratory .
given by Vou Duren, one of ths chief chemists,

Application to torpedoss, etc., in the workshops.

B A

> Film demonsirating the variobeg applications of the
rocket engines.

2.2 Descripticn of Engine

9 Stoff" {concentrated hydrugsn percxide) and ®C Stoffa
(frel) are supplied by separate centrifugal pumps to a nuaber
of nozzles in the combusticon chamber.

The mixture of the two fuels in the combustion chamber
results in decomposition of the hydrogen veroxide into
oxygen and stean with spontaneous combustion. The combmstion
reaches a temperature of 1,800°C with 2 jet welocity of 5,000
f.p.s. This is known as the "hot® process.

It is interesting to observe the shock waves in the jet.

The particuler unit seen under test was for the Me.l63 and
gave a thrust of 3,700 1b. for an engine weight of 280 1b. and
a fggl consumption of 20 lb/Sec. totial,

The centrifugal pumps are driven from a single turbine
oparating on the "cold! process. Here " Stoff" by-passed
from the main flow to the nozzles, is decomposed by the action

- D e
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of a polid catelyst., The resulblog stesnm and oxypgen, ab
a tewperature of aboud *DOYC, dvive the single é‘:’t:ﬂg@ barbdns.

The "cold® process is less sfficient thaa the asi
process. The fual consumpbion cowparison is roughly ~

Vanet® procese  19.5 1bs. of foelfke. per 1b. thrush.
U Eoeld procsss  A2.4 lbz. of fuel/hr. per 1b, thrust.

5:;' .f. Turbine Jet snglines with a consumpiion of spproximately .
ok kb of fuel/hr. par 1b. Shrusi.

2.3, Chamistry

47 Stolf®

The sssentisl ingredisnt of both the hot end cold process
ig *T Stoff" which 18 concentrated hydrogen peroxide - -
BS% H202., An inhibiting estalyst ie added to this to make the
Liznld more stable and to control the combustion.

7 Stoff" is decooposed by nearly sll organic matter
with evolution of oxygen and usually results in spentanecus
combustion, e.g. when zprinkled on rag or peper there was an
immediante fiYe.

To probect the workesrs, overalls of woven polyvinyl- .
ahle ‘id sre supplied.

The best Torm of neutralisation is by 4ilution with large
quentities of water. 4 plentiful water supply is, there-~
tore the only other protesciion nesded by the workers.

BT gtefT" can be storad in enodissd sluminiom Lanks
coabed with paraffin wax (pole, bees wex causes decompusibicn).
Alrcraft and submarine fanks srs made ag flexible, rubber like
hags of polyvinylehlorids.

B3 Stoffw :
A aTLr AT USAEEEY

O ogboff" iz the fuel used in the hot process and come
prizes a mdzrbture of methyl alccehc.k and hwwirazine hydrete
{1y atorfn),

Hethyl alcohol, CHz OH 57k
Eydrazine Hydrate BB 4.550 %

Fater H0 _;%
30

- % -
2



Mo cataliyat da needed with this fuel.

G &t%i Sts ™

The catalysts used in the oold process may be sithsr
liguid or =olid, 4 s0lid catalyat, made by impregnating
porous poreelaln mardles with caleiwm permsngenate and
potassiun ohlorste or managanese dioride, is favoured. I%
sppeera that the catalysis are all powsrful oxidising agenta.

Von Duren gave a Very convipcing demonsiration of thess
veactione in the laborstory.

Sedy Avplications of the Waither Engine

A flim demonstraiing the applications of the engine was
displayed. These include;=

Alxorafi Balle M@sié}u
Projoctiles

Lamnohing remps for V.1

Asaisted tske=off « poe Chapler 1.

\.

Experiments have 21lso been mxds on Hydrofoil floats with
speeds of spproximetely 50 knots,

: Landing bearges capsble of running up the beach and, in the
exepple shown in the fiim, of elesring the sand dunes and
ceomdng to rest in o fleld of coms.

The V.2 rocket sngine is similer in concepticn Hut uses
liquid exyges in place of hydrogen pervxide.



1t would be interssting to get deteils of the Lydeofodl
flozts whichy Judglng by the film, ssom to be wary stable
st speed, They eppear to ha fittaﬁ with three byirefolls -
two forward and one alt.

2.5 Conglusion

The progress wede at Walther works is nest impressive
snd it iz indsed fortunate for the sllies that the
spplications had advenced no further befors the cessation of
hostilitlies.

Tt 1z essential thet the wrepsayreh work should be cop-

tinesd, »s ws understand it @ill be for the benefit of this
aounkry .,

o ELECTROACUSTIC « KIEL

The party wers shoem rwund by Dr. Wicholson, Chief
ﬁ@:—sigh@r to Elsotroacustios, The works hed beenh engaged
upon the wamfecturs of sound location and rader squipment
for ground and merine inastallabion.

There is no sircraft interest here.

biu PIOEYM & V0SS - FINKENWARDER = HAWRURG

Chet Gensral
AR Oh e an

Thig was a large and well equippsd Lactory used for
Gevelopment woxk but most of the equipment hed been remcoved
before our visit., The large BV.222 and 233 flying boats
and the #V.155 high sltitude fighter were built here,

nesien and technical offices were situated alongside
the faoctory.

g
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Toe drewing Iivreary whish is directly belew the Trewing
Office was nlso ; oogteel cabinets 4o conteln
the drewings nre of prge
tection agal
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itile apperatus Isf% in the s
Bhop wiilck was chiefly imteresting from the point o

the shep itaself.

Thare was very
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It is 2 Jofty building with overkesd crape, Tne flocr ip
erone batched with sdeel ralle set flush in tne econcrete to
allo¥ equipment 1o be bolted down.

The building ie aporoached frow ths drawing offices st one
end end bas large hanger doors 2t the other.
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The whole block of buildings showed gign:
plannivg.

o4 Wind Tunuels

The wing twnnels sre pleced ir an anacexs o the wmain
experimental shep. There are two tunnels in working order,

-
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1. Open jet general marpose tumnel.

5 f£4. jeb {eiveuler)

70 wmetres/gec. (2% f.p.s.) mex. spesd.
400 BHEP.

Universal Balavoce,

It is considered fthat this bunnel is well suiled for ad
hoo testing in an orgapnisation such 86 ours, Applicaiion iz,
therefora, being made to have this tumel alleeated o Short
Broa,.

2 Snoke Tmonel.

Working Sectica 4 ins. » 5 £4. approz.
50 metresfmec. {164 £.p.s.) max.spoed.
50 BHP.

04l smcke from small burmer plant.

Very sitroog lighting on working sgectien.

It was ptetsd that both tubnels were in almost conbinucus
uge and the stalf reguired ¢to operate them wes a total of
20 - 10 men and 10 zirls,

An sxcellsnt technigue had bsen dveloped Ior explioring
the flow round nacelles, etc. A fine suspsusion of chal
in water was gprayed onto the test epecimen durdng test by
mezns of a hend held tube with a single small fet. ¥We were
ghomm photogrsphs of models on which olsarly defined chelk
lines displayed the flow pattern very clearly.

Elehmwand Yoss wers about to instel a third tunuel
capable of testing to high Mach nusbers.

4,5 Full Scale Lofting

Llobm end Voes had adopted photographic lefting. Ths
apparetus used was moat iwpressive and obviously wery
expensive. The contact printing frame was approximately 10 f%.
x 20 £, and fitted with over 100 bulbs of 500 watte {?) each.
The developing and washing plant which like the printing
&) peratus wes still complete; was on the came scale.

The camera (at the Elbschloss Brewery) wasz alsc on s
very large scale. It was mounted with axis horizontal, i.s.

-7 -



vertical rlete,

Apart from the camers frow which the lems has been
removed, the whole of the lofting equipmeni appears 1o be
coinplete.

There were samples ©

of : & variety of medivms
including paper, wood, mets

n z
shest and plastics.

4.6 rarts of BV.2Z8

The BV.228 is & 90 ton flying boat similar in conception
tc the BV.222, One had flown but unfortunstely was destroyed
by fighter atitack only a few deys belore VE day.

The hull at Finkenwarder wes in a tubular steel jig and
was about 50% complete., This jig was of particulsr interest
in thet it was built up on standardised tubes and clamps and
conld be assenbled to suit any size of aireraft., The same Jig
could be made upr an unlimited number of times for different
tyre of airceraft,

It woulé seem that such equipment would be most valuable
for a develepment section buiiding prototyre aircraft beceuse
it would sveid the cost and time of building permsment jigs.
The initizl outlsy would be heavy bul would be spread over
meny proiotyres

The wing jic was similsr to the null jig and contained
a2 smell portion of wing leeding edge.

Other parts including the welded tubular steel spar were
seen in different parts of the factory. The cenire section
af the spar was.in the yard for pressure tesing (it also forms
%gnlpg for fuel and cil. For further detsile see Part 11

L6 Fal) e

4.7 Parte of BV.222.

The EV.222 is & 45 ton. € engined flying boat of which
gbout 1% have been bnilt ang flown.

A hll comiplete with wirdng was seen in cne of the
Banpers. It was not examined because a similar hull is
avsilieble in England. A wing tip float was seen slongside
the hulil.

-8 -



4.8 Parts of BV.15%

The BV.155 18 a single engined high altitude fighter
with a conventional reciprecating engines fitted with turbo
blower. One prototyne had flown.

The fuselzge was sen in the jig and beside it was a
mock-up of the nacelles which carry the radiators {(inter—
cocler?). These macellss extend the local chord by scume
10% forward and 60% aft. They are flat topped and of
similar eerofoil secticn and t/¢ ratio as the wing itself.

4.9 Smell Scale Models of Current Types.

A number of modala were seen in one of the offices. Most
striking of these was a rodel of a civil version of the BV.
238 on which large panels were cub out snd replaced with
parspex to show the interior fittings and decorstions,

5. BLOHM & VO3S -~ ELBSCHLOSS -~ BRAUEREL

A machine shop belonging to Blohm and Voss was situated
in the cellers of the Elbschloss Brewery, Teufelsbrucle,
Aitona, Hamburg.

The chief items of interest werei-

(1) The cemera for full scale reproduction from the

loft. The lsns of this camers was missing. See
1, 4, 5.

(2) 4 150,000 kg. tension and compression electirical
testing mechine by Lossnhansenwerk.,

{3) 4 500 kg. tension snd compression manual testiag
machine by Amsler.

(4) A Brinell hardness testing machine by Briviskop.

6. BLOHM & VOSS - BARSBUTTEL

This was an underground machine shop located in the
Autobehn tunnel at Rarsbuttel, near Hamburg.

-9 -



It was now usad as a E.E.M.E. stors and workshop and
thers was nothing of aerenautiesl intarsst, :

7 3D HOLLER - WEDEL

Thig was 2 omall firs engszed on the zmanufachurs of
spsohacle snd other lenses, prisme fovr periscopes, binsculiars
ahc. They did not menmufacture opbtical glass tut only pro-
spgeed 1t. Te were iold that onlry some 10% of the cuipub was
twer production®, the remaining 0% being the same products
&8 were wads belure the war,

5

The most intersting sechlion of the works was 2 speclal
wider-ground shop making diffrection gradings and othsry prew
cigion optical parts. The lines op thelinest gratings were
gpacad at intervals as smell ag I07F incheg. The mschine for
waking these lines on glass sheet had besn designsd and build
in thee works and it was stated that the srrors in the spscing
of the lines hed bsen reduced te as little as 10 Angsircn
wmivs. The slderiy techuicien in charge statsd thet with
twe or thrse years further researchk he could reduce this o
2 or % ingstrom uniis.

He had been $old in Basbarg that bthe firwm had Lesen cone
cerned with experiments on concenirabe n peroxids
for use in rockel sngil -s of ths Walther {pe & evidsucs
of this was found.

N

g
g
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£

&

L.F.A, VOLEENRODE - BRUNSWICE

& ghort visit wes paid to Volkenrode where the party
wore showm rownd by Dr. Duncan.

hmonig the tast egquipment Besn was o
25 £4%. open jet tunsel..

Sonic and super-sonic {flexible wall)
tannels,

High spssd tonnel (simdlsy to R.A.E. but
with eir exchenge instesd of refrigsraiion).

the flight
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PARD 11

DESIGH

e Smazses

1. In+ ,ctﬂon

& interview wzg held i; ﬂg nhry Bussun on

Seplember 27th with the i prs o1 the Dlobm and
Vose steflf ;-

Dr.R.Voght Chief Deslgner

R.Sshubert Chief of Aerodvpswmics and Hydrodynemics
Departuent.

K.Scherer Coief Flight Test Hngineer.

Kroll Assistant Director (Part tins)

Gaatg Production Enginszer.

The intervicw with Mr (Gaais is reporteq by Hr
Swallow in Part I1J of this repoft.

In this report, the design information griheresd
from the above interview is cet out in conjunction with the
observations kade on the actusl aircraift. ALl information
on each subject is thus collected under & single heading.

Owing teo lack of time, the discusslon was Llimited
4o the large flying boate, viz:

B.V,222 € engined boat of 45 tons arprox. 13
poats had been convleted and flownm.

- B.V.2%8 6 engined boat of G0 tens. Une had
been conpieted but wifertunatey it was
destroyed by fighter attack just before
VE day.

The main points of interest were -

Flying Contrcls
Ailerons
Elevators
Ruddéers

Structure

Fing Spar
Hull Structure

- 12 -



Hydrodynanics
ing Tip Floate
Plening Bottom

2. Flying Controls

2.1 Aljerens

It was observed on the EBV.222 at Travemunde that
the a2ileron was split chordwise into two unequal parts. The
tip porticn is about 1/4 of the total,

Dr. Voght explained thst the tip porticn was cirectly
cperated by the pilot in the ceonventicnal wanner. The in-
heard portion is operated by a pure serve tab, i.e. the
pilets efiort is transmitted directly to the tab and there is
no mechenical conrection between the wheel and the aileron
iteelf.

The two parts are designed to move te the sams angle
b all normel speeds, and in operation appsar to be a single
sileron. At very low speeds and when taxying down wind the
:ab comtrol on the irner portiom is obviously ineffective.
tores sre therefore provided on ths tip portion to prevent
e inner portion getting more than a few degrees out of
alignment. On coring onte the stops, the immer portien
becomee directly operated but with prosressive application
of the tab.

»—r-(;u;é-mm

4y

Ths inmner portion is balanced by an elliptical
nesrly syometrical nose balance., (Dr. Voght had had no
suecess with Frige balancsa). The tab operation is similer
to a sprlﬁﬁ tab withoul = spring end therelfore incorporates
the safety festure that if the zileron is moved with stick
Tixed, rC'rxse teb tending to restore the aileron to neutral
d ﬁubﬂm1$l“dllf applied., Mass btalancing presents the same
roblers as on a spring tab. The tab like the main surlace,
as an ellirticsl nose balancs.

i

il

The tip portion hss a similar rnose belance to the
inrer porticn, rovghly 30-%%%. Adjustment is obteined by
means of 2 "paddlevbalance. This =lsc wes scen at
Travesunde.

It comprises two smell padiles cor flags peinting
forwerds and geared to the aileron so that they spresd

13.



gideways when the sileron is deflected. 3Sese Fig.l

Three meiv sdvantagss are claimed for shie type of
belance.

1. Addustabi lite

1

¥ .
, . 9
It is easy to aldsr the sizg 6T - gosy ratic so
ag to alter ine heavinszs of

2. Scrrechions to Hings Moment Charsgieristics.

111

¥ormal nose balances give en aileron whidh is lighter

at small angles than at large. The paddle balance is
most effective at large angles when the paddlsg appreach
a right sngle ©0 the wind., The use of paddles, therefors,
makes it possible to get lightness withoult dengsr of
overbalance abt small angles. Ese Fig.2.

Cerreetion bo laleral Stebillly

The use of two paddles woving in opposite directiome
was adopbed so &8 to overcome the effecis of sideslip.
By judicious variation in the relative sizes and lever
armz of the two paddles it is possible to arreuge the
reguisite degres of aileron eppliceticn with sideslip.
This gives & similar effect to dibedrel on the wings.

Ll

Gegring to Adlsron.
Bejative sizss of the pair.

1% wag claimed DY Bw Yoght that this arrangement was
o succepsful on the BV.Z22Z2 that it we edopted without change
cn the BY.238, the ﬁrﬁLQVYﬂ of which was passed oub after culy
Four test flighis.

We esked Dr.Voght L OWES necesssry Lo keve a
directly cperated tip pexiion. His reply was that he had
lacked cnmpkcae faith in ths pure ssrvo tap snd go lncorporsied

the txp 2 He kepb 1t because it mede i3
possible ta glve the pilets the "fecl® they liked,

Y -



In =saswer Lo a guestdon Schuberd ,azﬂ that hoth parts
of the eilsron was desizned he floah newitral in thsovenh

of the nontrol rods beins zevsved.

The operation of the ﬁ@qtfﬁim ig by hors
througheund., The
cables suffer frem’lack of o
strvcture and backlash due ta :s:p
bars avoild this end weight wery Litile more. ﬁhe ﬁtiffnaaﬁ
eriterion was the percen L»”a of the maximon wheel novensnt
which could ve obtained with 50 kg. {100 1bs.) on the wheel
when the control surface was locked. With torsion bars this
was reduced %o & - 10%.

%:3

Friction pr eseﬂm@d moTe of a problem bub wag finelly
reduced to 3 lhe. statlc load on the BY.220.

The torsion bar 4id 2% revolutions in moving the aileron
from one extrems %o the gther, Tha gearing was by pinion
and quadrant. Thsre were no wmivers jgin in the
eyctem and a minimam of Devel gesrs where it was nscsessary
o change dirscticn.

2.2 Blevators

It was noticed oo tha BY. 222 ah Travemmnde that the
elevators were dividsd into three narhs,

[

Rr.Voght esplained that the ouvter portion wss purely
Tor trimeing and wes in the nature of a “drtty meving taiie-
plane, This had bsen absndoned om the BV.238

Oz the BY.228 the slevetor is civided inbe two paris,
the inboard portion (65% spen) is opevatec by tbe pilot
through a pure gerve ieb ms on ihe isnbosrd perticn of the
ailercn.

The outboard portion (35%
pllet. Dr. Voght maintained
100% reliable snd that this
L0 overrule the awbo-piloet ba v
zlevator aves wnder his contrIol.

2iho—-

rs o oL - L o
ror take-off end lunding th
b omand Maa e e e e
oub and the guier PO ian ol

the snto-pilot serve motor by
the conbrol colim. The %wo




move together, though without mechanical connection.

In order to get synchronism between the two parts of
the elevator it is then necessary to introducs =2 folicow up
mechanisa, (Gornally this is not included in the aubo-
pileot circuit. The auto-pilot continues te apply elevator
ur te the maxliwum aveilable sngle until the aircraft has
responded).

If the follow up gear is left in ¢ircuit when the auto-
nilet is switched in, the avko-pilot will meke small moevements
of the outer portion of the elevator in the direction such
as to oppese tha action of the piiot, This condition gives
graeatly ipproved sbatic and dycamic stability end, in the
view of the designer, would, if acceptable to the authorities,
eiliow considerably reduced tailplane sizes.

Finally, with the follow up gear cut and the auto-pilot
in, the aircraft ie conitreclied by the asuto~pilet in the usual
way. The control cclumn is then held central by a prelcaded
spring centraliser. This centraliser is srranged to give a
very Ilat characteristic onee the prelcad, which is designed
tc be equal to the static friction load has been overcome.
The leongitudinal trismxing is alse performed by means of thies
centraliser. Ho trimsing tabs are fitted.

It woulc seem that & jerk must be felt on the stick when
it 1s moved through the neutrsl pesition. H¢ cams were used.

There are, therefore, taree methods of operation avail-
able to the pilot.

1. Take-off and landing. Elevaior moving as one piece.

2. Super-stability, With auto~pilot and follow up
gear in.

A+ By Auto-pilot. Follow up gear out.

2.5 Rudder

The rudder on the BV.2:2 and 230 was in & single piece,
overated by pure servo tab. To cater for tail to wind

- 1f ..



taxying, thers were stops similar to those betwesn the

two porticns of the aileron. The rudder therefore became
directly operated if its angle departed sppreciably from that
corresponding to the tap angls.

2.4 Tab Box

Dr. Veght had d@ui‘n:d a wery neab tab box for the
boats. Instecd of sep 3r5 be whesls to trim in the three glonss
he sup.lied what arounted to a minlature replica of the mein
contrcl coiumn, This Yelick® opersiec in a cruciferm gate and
was grring lozded to return to nmeutral. CGperatlion was by

large

means of a ratchet. To trim nose down, foi exanple, the stick
would be pushed forwaid and alleved to sypring back as magy times
28 was necessary. Directicomal trim wss zchieves by bwisting the

stick.

It wes c¢laimeg that this vethod was ssually suitable for
rechanical eor electrical coeration of the iabs and was soum
Lo be zJdopted as stsndare in Germany.

4. Structure

3.1 ¥ing Spar

The BV.222 and 248 erploy 2 waldes tubular stesl wing
spar. On the BV.238 the certre szction spar, which was seen
2t Finkenwaraer (Part I, 4.£) is about 3 ft. diaveter =nd

varallei thousk of varying geuss,. This part carries the
tutiler enzine meuntings for 211 six engines.

The outer wins sper is tapered. This was seen in the
exrerimental shor at Finkenwsroer,

The fuel is storsd insive the spar which ig diviuved into
seporste Lanks for eacb engine vwith a resserve Lenl in the
centre section.

0il tanka;e is alpe mrovi.ec insice the spar,

JJ

Vo.ht scde the fel.owinz cliiys for this tyee of
construction.

(1) Lightness

Then ceriared on the basis of co plete wing welght
including structire, tark.ge, {fuel gystem and nacelles the

n =
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tubular steel gbruchwre shows a swall sdvanitage over oou-

venhilonal, “hlsn he said, was demonstrated by a comparison with
a Dornier design mullt o the same gpscification snd 2ll up
weight (4 engined baat Ti.

{2} Production
N 4 L L At 200 £ TR S AT

e tubulsy apar presented a very
productlion oy ine fiangs bolis do not nesd to

{ with gx &dt ; « The holes were made 1 mm. oversize
for belts of 12-16 mm, dismeter.

5‘*7 ‘Ei ,.::‘,}lu oial

=)

tldsraticns and corrvections can sasily be made by chipping
off welded lugs and walding on mew ones.

§ Thams = o ot
{Z) Drawing Office work.

The simplification of a cireuler spar ayeided many errors
in wving detsa iilng.

{4} Bullet-proef itanke

oo the | the thickness of steel is sufficient
o give soke froem machine gun fire. Thers
is thus i gaving 25 compared with self-sealing
tandcs,

1 From the floor up, the hull of both boats is clear of

- &ll baujkbeads. Bulkhesds at close pitch exbend from the keel
cbo tap Tloor. The floor is riwettsd dowm and has circular
water-tight manholes for access Lo the bilges

The mejority of angle members have lipred edges.

the cenire section are apparently
vas therefore difficult to see

ween the wing spar and the

r the flocr).

-azc«-s:

Dr. Vorht said that no heavy structure was nsaded to carry
these st;esses. Tests had been made on a BV.22¢ et Travemunde
in whick the following observetions were made during take off

d landing.
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Faber pressurs oo plening !
Strein gevgling of struchurs roumd tendirs
agohion,
Locelevation at the keel, Tloor level and
:S»E. ﬂs
He could neb produce the report which he thought had Leen
dzstroved in a fire Dol guoted
acceleration fipgures on the huil.
AT the kesl 30~ i2g
&t the floor 5 - 4g
At the spar 2.3/2 g

e Ao S o
4. dydrodynanics,

BY.222 the wing tip floats ave in wo halves

n the B
sidewsys into the wing. S=e Fig, 3,

ﬁ
and rebracth
The two halves are indepsndent and do not touch &t the
2ENTTE .
They look very small by British standards but Dr. Voght
claimed thet in practice they were adequate. He atiributed
thig to two things.

5

{1} Hydrodynamic form to give high iiilt.

£ [ u vy ow 3 ] e
(2} Imvossibility of submerging because the flos
condinuous nwp to the wing.

ers or flutes aboul 2
as shown in Fig 5
nd prevent it running up the float.

7
[T Y|
o

=y
m

tha watsar o

4.2 Faning Botiom

The main step of the BV.0Z8 is transverse end unfaired.
It varies in depth frem 7.1/2 ins. at the ksel %o 12 ins. at
the chine.

On the BV.272 the main step is similar but there are also
5 smell steps of sbout 1 inch depth and X0 inch epacing in the
afterbody behind the main step. These had holes in thew at
close pitch as if for ventilation. It is not known whether
this feature was incorperated on the BV.238.

- 19 -
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The BV.222 hed a knife edge rear step with a hole
ag if for = fixed gun.

Phe beau of the BV.2%0 is 11 ft. 8 ins, which seems
very snall for & boat of 90 tons, On the BV.22z tne heawn
is approximztely 10 ft.



PART TII.,

PRODUCTION ASPECTS.

Blohm and Vosa Factories,

The Finkerwarder works are of relatively rew construction
and consist of first class administretion buildings, large
scele physicael test shops and two lsrge single spen erection
shopa plus other shops. They are ideal for the design,
development, erection and flying of large fiying bosats,
excepting that the lend on which the factory is located forms an
island in the river, and, therefore, the employees had fo cross
the river to and from work,

It was afferwards szscertained that the majority of the
detail and sub-assembly manufacture was carried out at the
Steinwarder works (situsted a little closer ‘o Hamburg) which also
carried out detall manufaciure for Blohm end Voass shipbuilding
activities. The information regarding the Sieinwarder works was
obtained too late to enable a visit %o be made, but for fulure
information it should be noted that it is being guarded by the
Navy and is understood to be substantially damaged by bombing,

The dispersal point located in the cellers of ths
Elbschloss Brewery on the side of the river immediately opposite
the Blohm and Vogs Finkenwarder works consigsts of a number of
machine tools, fitting benches, face plates, items of testing
equipment and a full scale photographic outfit, together with
derk rooms, This machine shop was too small to do other than
small quantities and was probably used to machine test pieces
and make up trial fittings for testing purposes,

In digcussion with Gaats it was ascertained that a
3lohm and Voss 233 boat was also being built at Bremen by a
sub=contractor named Weserflugzeug adress Bau, Bremen, This
factory is in the American Zone. The detail parts such as
fremes, rib pressings, etc, for this sub-contractor were
supplied from the Steinwarder works,



This inPformation wes obtained too late and time did
not ellow of & visit being arrenged but sush & visit is
strongly recommended as the 238 beat bedng beilt there is
understood to be sbout B0F complete,

2, Interrogastion of Mr, Gastbs, Production Enginser,

1t would sppesr that this man; who wee in charge of
all aircraft production for Blohm and Voss, had not besn
interviewed by anyone previously. Be waz exceedingly free
in supplying answers to questions via an interpreter snd a
longer time could usefully be spsnt in discussing meore
extensive and detailed queries regarding the production of
large flying boats,

He stated that the conmtrusction of the 30 ton type
238 boat was basically the same as the 4O ton type 230 boat,
Thirteen of the type 222 boats, which was designed well before
1539, hed been built. One type 238 bed been flying for two
months when it was sunk by allied fighters fowr days before
the end of the war. The second 238 was being assembled st
Finkenwardsr, the hull is sbout 604 complete and the main
vlanes barely started, The third 238 as slready noted is
ebout 80% complete at Bremen.

Brief produciicn facts regerding the 222 boat are as
follows:i~

{a) Froducticn time for the hull bare in the gantry
was reduced to six weeks, working day snd nighte

(b) Produstion wen hours for sireraft bare (i.e¢. less
equipment and motors) aversged 350,000 after initisl
boats.

kegarding the type 238, Gasts stated that the total tine
to build the first boat in the shops; working day end night;
was 14 months, Accordingly, work on this boat was first
started in the shops about Jenuary 19ik. However, I did not
find out how mmuch time prior to this had been spent on design,
but due to the similarity of the 238 to the previous type
222, it must have been a fairly straightforward design Joba



The il and main planps for the 238 were built in
ganirdes ingeniocusly fabricated from tubular members and
standard clamping blocks, efc, In other words a Lsccano=
like development of the orthoaox tubular scalfolding system,
More details of this gantry or jig deaign should be obtained
ag 8con as possible besause its chiel fseture is that the
parts from which it iz fabricated can be used ovaer snd over
again for different sizes of aircraft., The cost of thi
type gantry would not be warranted for ope or iwo aircraft
and this wes cconfirmed by Gaats who stated that it was
hoped to build a larze number of 235 type bosta. ?he
estimated production time for the dl in this gantry =
#ight weeks, working day end night ( thet ig, efter Inium
teething prnblems had been overcome),

The whole of the jigs and tools for the 238 boat had
been completed and theae took 500,000 men howrs to make.

1 queried with Cesia as to whether any special riveting
equipment had been vsed but the answer wes no, excepting
that a wnumber of sutomatic riveling wmachines had been used on
sub=asgembliss at the ateinwar@ev’warms, These machines,
which he described to me, make the hole, dimple the sheet,
ingert the rivet and hesd up autometically. The machine wss
developed originally by the Helnkel (., but was later
nanufacthiwced by the follewing firam = Nispmann Nieteuiomat,
Some of these machines may remain undswaged at the
Steinwerder works and ore or fwo should be brought to Englend,
In any case, tney should be svailable at other airereft works.

Gaats stated that Blohm and Voss 4id not helisve in the
use of drop hammers ss their chief degigner consideved they
"damaged” the material too much, However, he ssid that
they were extensively used in other perts of Germany with
elektron (magnesium) dies. More information should be
chrained shout these,

I sew some very good examples of preased ri
Finkersardey works and Gasts explained that these had been
made on a double action mechsnicael press,

Full secale lofted lines reproduced by a large scele
camera were used on the 238 snd a considerable improvement in
faired lines was ohtained,



I touched upon the prevention of corrosion in flying
boats from e production peint of view and Gaats said that no
precauticns other than painting were taken, despite the fact
that Blohm and Voss were not allowed to use alclad sheet. He
mentioned that they had extensive corrosion froubles until they
had a special vaint made for them, the address and details
being safollows:-

Address: Pa Rutn,
Farbenfabrik,
Hamburg,  Wandsbeck,.

Description:  Patentfarbe fur sugboat,
Aussenanstrich,

They applied two coats of this psint and he spoke very
hignly of it, (ore information ané samples should be obtained.

In cornection with this and ihke extent to which one can
rely on the chief designer Voght, I mentioned corrosion to the
latter and he s2id they Just used the paint specified by the
Alr Ministry end did not mention this paint which Geats said
had been specially developed for Blohm and Voss.

4%t the end of the short interview with Geats I asked
him what had been his biggest produetion handicap during the
war and he replied very expressively "paperwork".

3, Interrcgstion of ur, Voght, Chief Lesigner.

I listened in partly to the interview with Dr. Voght,
chisf designer; Scherer, flight engineer; and Schubert,
serodynamics and hydrodynamics. The technical details are
renorted in rert II by iir, Keith-iuces, but in watching this
inserview I formed the opinion that Yoght prefers to enswer
queries himself which could be better answered by members of
his staff, Aceoxdingly, I think very useful information could
be cbtained by further interwviewing membersof Dr., Voght's staff
separately, when I think they would be more free to state their
omn experiences and opinions.

L. Blohn and Yoss 238 Construction.

Time did not allow of & detailed examination of the
238 construction. It was obvious, however, that some
considerable time could bs usefully spent in going over this in
detail as many of its features are of simple degiyn and lend
themselves to easy production.

T



The interior of the hull is free from bulkheads which
must conaiderably help in laying cut alternative seating
combinations when used as a passenger machine,

The floor sheeting on the lower deck is riveted and
access for inspecting the bilges is through men~Holes in the
floors. This must be chesper than the detachable floors used
by us,

As far as could be seen all the hull frames are egqually
spaced (32") and thus standard floor stiffeners wade on a
mechanical press are a practicable provposition,

Extensive use is made of extrusions,

A large poriion of the boat skinning is of relatively
thick gauge which gives good riveting conditions,

It would appear that the main stressed structure of
the hull is formed by the bottom, two flat sides and the upper
deck because the structure above the upper deck is of a
relatively light design.

A number of photographs of the 222 construction which
is similar to the 238 are available.

No magnesium is used anywhere in the boat.
5 . ering

Aﬁkhough only a smell nmumber of examples were seen
T was impressed by the neatneas of the German wiring layouts
and think that a special examination and report of this
feature is warranted,

6. External Finish

A strixing feature of the limited nunber of examples scen
was the lack of high quality finish, It would appear from
a guperficial examination that the Cermsns have not been
concerned with high quality surface finish to the extent that we
are concentrating on this feature, Turther investigation into
this ia necessary, together with interviews with people in a
pogition to coment on the Germen experience,
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7. General corments on Visit,

During this visit time did not allow of detailed
investigations into many items of interest from & production
point of view, On further visits, an endeavour should be
made to investigete the following voinis:w

Eag Frcduction problems sctuslly experiesnced,
Details of production methods such as welding,
riveting, pressing.

{c) Construction of jigs.

E Production systems,

(=, 8tendardisation of parts and details.

In order to obtain the fullest bhenefit it would
be advissble to have as many of the executive stafls as
pogaible from sach faclory availablie for interview at some
centreal source,
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