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7% DORLITR CQPANY - FRIIORIONTHLCN

The Team ieft Englend on the L7th July, 1945, and returned ou
the 28th July, 1045,

The object of the wisil was to invesiipate itha productive
cepacibty and production methods of the Dornier Chuuany who were
wagaged on the de=sign and producticn of aircreft

The following officiels of the Dornier Company were
:mterrobawd at the Yanzell Fie ctomys

Dr. Sckneider Techalcal Dirsctop

Herr Oesterle Comerciel Direcuor

m8rr Flittiger Chiel Musigusr - I -,Iiﬁ}_)i._r.“'

Iere Tepzog Tazsf of Dxternal Sarvices

Dr. Wigland Techturse]l Lisisen ..za.lﬁf of Frotobypesz
Jerr Ceisberger Desiguer - Wings, fuselsgs, tailplane siz
Ferr holmaon Head of Export Departusnt

erg the gonsral questicas pud
iz

Thie following information cov
o+
o

8
Lo the firm Juring this interrogatisa.

3. GEMLRAL POLICY

The German alir ¥Vinistry 4id not discuss with Le firm the
cutput reouired, they were opdered to produce either szircralt =7
thair own or other firus? desigh to a programme set oy iir
kMinistry Headquartsrs., IF war conditions recuired cther or nsw
bypes the zxisting coniracts wore impediately czncelled mcl ths
redundant labour 'rra:z\.f‘errcd to other firms uatil Lke new 7 project
was ready for production. Dornier's had two such cancellations
in eighteen months, hence, for the last two years they had a wery
zmall output of carplete aireraft. They produced drawn snd roiled
sections, detzils and sub-sssemblies for cthel fypes of aircraft.

Dornier's Mansgement appeared to resent the sttitude of the
High Comnand on the sudden changes and felt that s bettern oulput
would have obtzined, hsd there been discussions betwsen Hesd-
rusrters snd thie firm con the rsguired pregrame. ",?hé;'effect of
sudden changes in programme led to auch discontent of the woerk
pecple, who were switched “nom one part of the country to snosher
at short notice, no ccasidaraticn awng given o domestic hzcdship.
Although there was a certsin amount of absenteeiswm, espscliclly
cJuring these switches, discipline was in gsnerzl goode

™
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S.  DISEERSAL

Pricr to vombing earliy 1944 the firm wcclpled some 11 Tactocies
end were almost self-conisined for the production of airfranmes,

Atser the bombing of the maln factories at Priedrichshafen and
Manzell they diepersed 1..;:,0 gome 27 factories - many belng very
mall unim;s. They Tiilowed the usual Germsn prectice of separale
‘acte for the pz-udac,tlon of main' apmponents.

The locatiosof the nain fectoriss are shown on the map =t
Aprendix L.

A list of the f'act'fies prior 1o snd after the bombing showing
thr typa of work and Ialbcour {oree enwloyed iz given in Appendix 2.
YT E AP

o LABCUR FLRCHE

A swrnery of the lsbour force employed before and after bomo-
ing i AT4u4d is given at Appendix 3.

Statements showing split up of labour at all the firms inclad-
ing forsign slave-werkers and Russian slave-workers sre af Appen~
dix 4.

The firm was responsible for the billeting wnd trensport of
thz workers, and hed full powers to obtain bl...l"*ts in the neighbour-
hood OF their employment,

Nen=productiv: lebcur is given =ae spproximatsly 49 per cent,
of ths ’cot—l workers, Tae nuaaber of inspectors oxployed is stated
to bz only 3 per ceat, which is extrsmely low comparsd to pritish
stanlinds,

So 5338 {ser hour}

:

Skilled Unsiilled
Gerser and silave-workers .
{other than Rusaian) 1,0 ~ 1.1 RM 0,75 = 0.85 RM
Rugcsizn sleve-workers C.75= 0,85 " 0.80 - Q.50
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In the early stageg of the war Russian workers were employed on
unskilled work, chiefly as labourers and 1i general were reported
to be unsatisfectory; later on they lmproved and the percantage
of wemi-skilled workers rose sccordingly.

Towards the end of the wer the firm stated the Russisns were
paid at the game rabte as the Cerman workersa

8,  HOURS WOREED

Wormal hours worked were 8¢ to 72 per week. In general the
factories only worked dey shift. Night shift was used to clear
bottlenecks or on receipt of material after a zhoriesgs to meke
up lee way. Wight shift was worked at the factory employed cn
the drawing and rolling of sections which were suppiled to other
aircraft firms in addition to Dorpier's own reguirements.

7. MATERIAL

Light Alloy: ©Sheet, extrusions snd forgings in good
supply.

3teel Sheet; Often shortages aad the batches varised
) congi dﬁrably in thickneszs and tensile
strength. -

4s @n insursnce against possible shartage of light alloy, desig:
firms were ordersed to incorpprate steel sheet and strip in the
design of main cowponents.

8o  AIR-RATD SHELTERS

The main factory at Kanzell had extremely well Jail-oud
shelters under wost of the factory which could hcuse over 4,000
people. Cross corridors hed light services instellsd end woxrx
on instrmmsnts, sguipment and smell ass germblies cculd have been
carried out. The firn said, however, that no'produutlwé Vsl e n
carried out in these corridors but thsy werpe used for sitor= o OO
material end records. any of the shelters hald emerggncy CryEdn

w4

supplies installed, alsc a telephone exchangs, excellent First
413 Roocm and sleeping bunka.
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Although thg factory was totally destroyed (see
Appendix 5) as a produciive unit the shelters suffered no
Gamage and it is interesting to remark that the firm repori
that only one employce was killed as & result of the bombing,
On the warning of imminent danger employess were ordered to
the shelters.

9. UNDERGROUMD FACTORY (see Appendix 6)

The copstruction of an underground factory was commenced
early in 1944, It is situsted at Uberlingen some 20 miles
north-west of Friedrichshafen; this being the only district
with cliffs leading to the lakesile,

The factory was planned to have a number of tunnels
approximately 7 yds. wide and ultimately to be 550 yds. long
with several cammunicating cross corridors which wers used
for storage and canteens.

Jhe whole lay~out was well planned, excelient ventilation
and lighting schemes were installed in the finished ereas and
the factory would have been capable in a few months of great
productive capacity. All entrances to the tunnels had blasgt
proof doors fitted, with ventilating shafts operating through
the wpper surfaces of the-cliffs, end the entrances well
camouflaged. ‘ ‘

The total floor area plamned was 47,000 sq. yds. of X0 ove
which Dornier's were allccated 19,000 sq. yds. znd they
planned to employ inm their portion of the factory some 8,000
workers on a S-shift basis. : .

Only a small portion of the factory was useble at the end
of the war and Dornier's were in process of trensferring two
departments from Constance., No serious production had commenced
gs even in this smsll portion the ventilation system was not
complete and general services were still being installed. The.
firm started. to transfer work approximately six to eight wesks
before the end of the war and employed only 15 3taff, 40 skilled,
45 semi-skilled znd 85 unskilled workers.

The factory is adjacent %o the railwey station at
Uoerlingen: road and water trengport arc also available.

- -



10. ATRCRAFT PROGRAMME.

- The firm were given a contract for the design of a2 day
and night fighter in Jenusry 1943. The deteils of this
aircraft will be found in a fechnical report by an MiP tean
who visited the firm during the same period as the AP .
production teanm,

The Dornier Ho, 338 was of unususl design having an
engine and propeller in the nose of the airorsft and a second
engine in the rear fuselage with shaft frive to a_propsller
at the reer end of the fuselsge,

In case of emergency the pilot could jettiscn the rear
propeller and at the ssme time he was catapulted out of the
pilot's seat,

11, AIRCRAFT DiTa (Darnier No, 335)

Length 45 3» _
Span 45' 3" for Day Fighter

" S0* 8" for Night Mighter
Weight 22, 900-10, fully loaded

" 18,725-1b, tare weight

" 6, 360=1b, Structure weight

Structure weight excludes engine instellation, fuel and hydraulis
systems but includes the undercarriasge and nose wheel,

12. FERQDUCTICON,

Thé'gequance of events for design, ﬁrototy}e cnd produc-
tion from 1945 to avril 1945 is as follows:-

D. 335 Design coumenced January 1943
Prototype first flight toter 1943
Deagign cleared for production April 1344
Contract placed for preduction of '

Meszserschmitt 410 October 1
Contract for kesserschmitt 410 cancelled July 1

Centract for Dornder 355 Aagust 1344

Dornier's progremmes for the 335 varied bsiwesen 20 tw 100 per
month end were finslly reduced to 15 per monta owing to sho Tage
of patrol.
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Direct contracts for this type of aireraft were also
pleced on:-

Dornier Company ‘located at Munich
Heinkel Company located at Cranisnburg
Luther Company located at Braunschweiyg

These firms were self-contained end errenged their cown lay-out
and dispersal. The design firm et Friedrichshafen supplied
the production drawings znd gave technicel and production
advice to the other firms. )

4 totael of. 40 aircraft had been completed by the end of
the war, of these some 1€ were either prototype, development,
or variants (day and night fighter etc.). The Dornier
Company at Munich received a contract in February 1944 and
produced the first eircraft in Qotober 1944 (approximately
70 per cent. of the details being supplied by the Dornier
Company, Friedrichshafen).

They produced some 20 aircraft by semi-production methods
end details supplied from Priedrichshafen and were planned to
Be in full production by kay 1948,

13, PROOVCTICH Hal-E0URS

Trne Pipm could not give any details of production times
for component assenbliss ss tlhey were a long way from & pro-
duction sei-iy, but estiated thal the total man-hours would
be 10,000 reducing o 5,000 vhen in flow production or by the

[t - Eal
SO0th aircralt.

14, PROOICTION HOVES

Al]l the larzer factories were inspected and the remainder
were reported upon by French Air Ministry technical officers.
In 1] the factorles it was observ:d that the machine tools
and most of the ecuiprent and recorcry had been, or were in the
process of being, removed by the French Cccoupation Foroes.
Sufficient inform=tion, B wor available Lo ascertain
the prodection methols zloyed - roughout the Dornisr
Irganization.
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It wag significant thet no machine tocls such a3 sutomatics,
capstans, combination turrets, planers, spar millers or special
purpose machines were installed at any of these faclories, This
nay be partly explained by the Mancgement's statement that some
45 per cent. of the work was sub-contracted. A more definite
reason, amd this is borne ocut by an anslysis of the machine tools
and plant in the Dornier factories (see Appendix 7) and a
detailed exemination of the construction of the Dornier 3535, is
that the constructional design of the sircraft wes leid ous o
suit the machine tools available,

With the exception of the oleo legs and the housing and
shaft for the resr propeller (these were sub~-contrhcted on
specialist firms), there were very few details requiring heawy
or precision machining.

The fuselage construction was of normel type, built up
from Bulkheeds (either complete pressings or fabricated
sections welded to form bulkheads), longitudinal stringers
and the usual metal skinning. The wing had a box spar
approximately 20 in. square-at the root, with o welded steel
frame for attachment to a similar spar running scross the
fuaelage,

- The spar is of simple censtruction, comprising dural
cheets riveted to four right angled extrusions to form a box
with steel sirip stiffeners running down the length of the
dural cheet. The wing spar was attached to the fuselage by
34 bolts. It was noted that all sttachment hcles had =
clearance of 1 mm.

The engine mounting was fabricated from hot pressings,
gas welded to form struts, as were aiso ths yoke and wheel
arch of the undercarriage and the retracting struts (see
phctogragh at Appendix 19).

Machining had been eradicated wherever possible on such
items as control socketsy i lug enda being sweged into tubes
snnbling & saving in weight and a considerable amount of
mechining effort, Kany similar examples were noted.
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15. TRESS WRX

Dornier's reported they hed tried cul & rubber technique
for press work but with little success; this was borne out
when visiting verious dispersal factories where most of the
tooling was of the febricated fype similar to that used in this
country, i.e. hard wood reinforced with steel or jab-rock or
similar composition used in conjunction with spelter.

. rross tools and production pressings were of a high
standard,

1€. ROILED AND EXTRUDED SECTICHS

Both power rolling and draw rolling were carried out
and Intricate sections were being rolled in one operation
without heat treatment (photographs of rolls and sections
at Appendix 8). The technigue for drawn and rolled sections
was excellent.

Jlgglng was identical to the type used by most of the
larger aircraft {irms in Englend,

17. IZIFES AD FITTINGS

All pipe assewblies ware of 2 gimilar standard of
worknanship to British. The method of sealling the ends of
the finished pipes was by the use of = plastic screwed
stopper which was tightened info the union.

8, JIGS AND TOCLS

Drlllln5 and sub agsembly jigs were of first-clazs
design with' the exception of clamping arrangements which
‘were usually of a most elementary type, resulting in
inefficient loading and unloading.

Puselage jigs were all mounted on screw jacks, thus
enabling adjustment to be cerried out cssily and also allow
for quick dispersal in the event of bombing. A substantial
chaseis frame is reduired with this method {see photographs
at Appendix 9). All detachable secticns of the Jigs were
hinged and dowelled.
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kuch attention had been paid to welding fixtures whieh
were in the main of excellsnt design,

Thepre were aple supplies at all fectories of preumatic
hammers, drills, agsembly tocls and gensrel sssembly eqlipment
utilisad in production. The operaters sppsared to have more
tools dssued to them by the firm than were reasonsbly required.

12. IIRBEECTION 4ND VORRNANSHIP

The number of inspectors, o per cent., is Bmall compared
to British standsrds. ‘

The skilled craftsman sppesred to be responsible for his
own werk and inspecticn sppeared to be mainly confined to the
seni-skilled grades of labour and for finel inspection prior
to test flight. This would sccouni for the good standard of
workmanship on sub-ngsemblies but the worlmnanship in respect
to final assembly and particularly skin rivetting was excesdingly
pocr. 'This is a reflection on the individusl worker and not on
Jigzing methods.

It was noted that staging platforms were hung from the
engine mounting bolt holes,

20, TWEIDING.

4 large nuebar of fittings sre welded, pariicularly the
engine mounting, englae cowlings, undercerrisge yoke, wheel
arch, etce.

’ Ges welding wes used extensively on these assemblies,
Spot welding was utilised but only on non siressed assemblies
and not to any extensive degree, No fhesh welding methods
noted.

Welding jize end Tixtures were of good design.

91 UNDERCARRLAGE (tricyele) (Sse Appendix 10)

Of stanasrd +telescopic typz. The ol
gustaining ram was sub-contracisd to !
Dornisr's designed and produced the welde
yokes ard retracting struts.

fa
L)
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Haximun extension of sustalning ram

¥ein Qleo 12} in,

Nose Olea 16 in.
Weight

Main COleo one side ‘ 181 Iv.

Retracting struts one side 54 1b,

Nose Oleo 177 1b.

rakes were not Titted to the nose oleo but the firm were
experimenting with a view to fubture fitment of brakes.

22. MNECHANICAL TEST

A fuselage complete with wings was undergoing test at
Wascerburg. See Appendices 11 and 12.

23. GENERAL OBSERVATTQRS

In genersl aircraft material in good supply especially
1ight alloy with materizl stores within the aree of manu~
facturing plants. There was a ood follow up of sub asmexblies
and smple Jjigs, tools, etc.

Production was much below true cepacity owing to hasty
dispersal and the lack of transport to distributs the
necesaary mateérizls over such a largé area of dispersal,
e.g. the fuselages for the assembly line at Munich were
assembled at Sulz in Austria and had to be transported ovsr
100 miles by wailwsy.

The dispersed sites were well chozen and excellently
camouflaged, full use having been made of natural surroundings.
Although the Parent Works had besn 100 Der cent., desiroyed it
was quité obvicus that the Dornler Crpanisation could have
carried on snd would in time have gainsd e high rete of oubput
had it not been for the disruption of roed and rail transport
by the combined activities of the Allied Porceg,
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It is conszidered that no useful purpesec will be served
by any further investigation into the oproduction methods of
the Dornier Crganisa*tion.

Fe would mark our appreciation of the courtssy and valued
aggistance given by the French Adr Ministery Technicel and
Intelligence Staff at Headquarters, Eresshronn.



APPENDIX

DIACRAM OF ROLLS FOR DRAWN SECTIONS

SAMPLE OF DRAWN & ROLLED SECTIONS




APPENDIX 9

PO, 335 ress

FUSELACE ASSEMBLY SHOP AT SULZ
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APPENDI X
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DO. 335.~MECHANICAL TEST — SHOWINC WINC.




