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This report was written primarily for the use of the
U. 5. Strategic Boobing Survey in the preparation of further
reports of A more comprehensive mature. Any conclusions or
opinions expresced in thie report muast be considered as
limited to the specific material covered and as subject to
further interpretation in the light of further studies

conducted by the Survey.

This edition has been reproduced by a photolithographic
offset process from the first edition of the report. To expedite,
standardize and clarify the printing of this and other Burcpean
reports, minor changes have been made on the cover, title page and

some drawings.
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Foreword

The United States Strategic Bombing Survey was established by
the Secretary of War on 3 November 1944, pursuant to a directive
from the late President Roosevelt.

The officers of the Survey werej

Franklin D'Olier, Chalrman,

Henry €, Alexander, Vige-Chalrman,
George W, Ball,

Harry L. Bowman,

John E. Galbraith,

Rensls Likert,

Frank A, Mclames, Jr.,

Paunl H, Fitze,

Robert F. Russell,

Fred Searle, Jr.,
Theodore P. Wright, Directore.
Charles C. Cabot,; Secretary.

The Table of Organization provided for 300 eivilians, 350
gfficers and 500 enlisted men. The Burvey operated from headguarters
in London and established forward headquarters and reglonal headquar-
ters in Germany immediately following the advance of the Allied
armies.

It made & close examination and inepection of several hundred
German plants, clties and areas, amassed volumes of atatietical and
documentary material, including top German govermment documents; and
conducted interviews and interrogatione of thousands of Germans,

including virtually all of the surviving political and military

laadsri: Gaermany was scoured for ite war records which were found
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gometimes, but rarely, in places where they ought to have been; some-
times in safe-deposit vaulte, often in private houses, in barns, in
caves; on one occasion, in & hen house and, on two occasions, in
coffins, Targets in Russian-held territory were not available to the
Survey.

Some two hundred detsd led reports were made, During the course
of 1ts work, the Survey rendered interim reports and submitted
studies and suggestions in connection with the air operations against
Japan.

While the Buropean War was going on, it was necessary, in many
cases, to follow clogely behind the front; otherwise, vital records
might have been irretrievably lost. Survey personnsl suffered
geveral casualtiees, including four killed.

The Survey studied the effecte of the alr attack on Japan and
further reports have been submitted to the Secretary of War and the Sec-

retary of the lavy.
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2JECING - WAG FLUGLOTORENRZRAE

I SULLARY

1., Bussing-NAG Flugmotorenwerke G.m,b.H located in QUEREL, a sub-
arb of Brunswick, (Braunschweig), Germany, covers appro.imately 120
acres of which 126,933 sq ft are utilized for buildinge, Of a total of
£3 builiines, 12 were vital to production, A Daimler-Benz licensee, it
b1ilt DB=A01 mero-engines through April 1942, when 1t chanred over to
oroduction of the nore powerful DB 605. Small quantitiee of the DB-606
E‘::r:'.lhla #01) and DB=-610 (double 605) were built also, The last two en-
~ines were accounted as double engines in prodiction schedules of the
Bissing=lAG firm which was one of the principal suppliers of engines to
the Erle, Rerensturg and Wiene-Neustadter aircraft industrial complexes
-hich produced the LE-109 fighter,

a, Bissing-NAG accounted for approximately 25 per cent of the
totel Deimler-RBenz engines produced, Peak production was 655 engines
in April 1944, Production was on a pemerally ascending scale from 193
until the Eighth AF raid eof 5 August 1944, Average annual monthly pro-
dnetion of aireraft enrines was: 1939, 58; 1940, 101; 1941, 143; 1942,
208; 1943, 345; 1944 (January through July), 574.

b, Followinz RAF and Eighth AF attacks in the Brumswick area
early in 1944, work on the dispersal of the factory was commenced =nd
w:g 75 per cent complate by the time of the first direct attack on the
plant by the Eirhth AF in August, The dispersal plan created majcr
problers in produetion and stock control, ineressing the total number of
employees, and caused a serious dilution of sup rvisory personnel, Fur-
thermore, the transportation problen became acite, FPhysical wear and
tear of equipment caused, first, by transportation and installstion by
ms'zilled labor, and, seccnd, by chemical reaction in underground salt
rines, added to the bussing-HAG manavement's troubles, Dispersed test
stend=s delaved {inel engine delivery becsuse of the tine lost in trens-
portin~ the finished encines back and ferth,

2, Attack La

Cata Air Force No of Alir- Bombs dropped: Namber of liits
Attacking craft attack- tonnage,
ing,

5 Ang 1944 Eighth AF 95 257 125 HE
1000 IB

24, Auz 1944 Eighth AF 95 280 100 HE
2000 IB

/10 Sept 1944 RAF 1 | 1 land nine
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3« Visible bomb damage was extensive. Bussing-NAG was required
to make detailed reports on the attacks, and a summation of these is 1n=
gluded in EFFECTS OF BOMBING.

a« A series of three attacks within a month's time, the firsi
two by the Eighth AF in August 1944, followed by a night raid by a lone
RAF bomber in early September, caused extensive damage and, in some in
stances, complete destruction of certainm buildings. As a result, the
net production, August through November 1944, when full production was
again almost in effect, was 1,620 instead of a possible 2,400 engines-
a loas of 780. Cutting of power lines, gas, and water, delayed resumpticn
of production. PFinished engines and finished components were destroyed.
Engine teat stands were found to have been one of the most vital points
of attack. Damage and destruction of test atands resulted in a delivery
bottleneck and caused diasrupticn of production flow.

(1) These thres attacks were responsible for a loass of
about ons month's output and RM 12,000,000 demage.
From one to six weeks' cleanup work was required to
repair and re-equip demaged structures depending upon
the importance of the building and amount of damage.

b. Planned engine production according to plant officials was
600 per month and this quota was being met through July 1944. As a re-
sult of the attecks, production for the third quarter fell 27 per cent
and full recovery was not attained until November when 585 engines wer-
turned out.

{1) Many man-hours (ectual figures were uncbtainable)
were loat dues to air raid alerta, constructing
ahslters, training wardens and air raid disecipline
practice drilla.

4« Pre-raid Intelligence was generally correct in identification
of buildings, their use and size as well as the estimate of the number

of smployess.

8. It was stated by plant officlals that disorganizetion of
transportation with ita resultant interferences in the steady flow of
component parts and accessories caused more disruption to production
schedulas than 4id direct bombing.

1. Bussing-HAG Flugmotorsnwerks G.m.b.H. & licenses of Daimler-
Benz, manufactursd DB=-601 and DB=605 aireraft engines and was one of
the main suppliers of the Wisnsr-Neustadtsr, Erla and Regensburg
Mesperschmitt aireraft induatrisl complexes.
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a. The DB-601 is a 12-cylinder inverted V, liquid-cocled en-
gine. The DB=£05 is sinilar except increased bore raissd the displace-
ment from about 2070 cu ins to about 2260 eu ine, maximum HP to 1550 P31
(1530 HP) at 2800 rpm. Weight of approximately 1400 lbs remained the
same,

b« All coples of the plannsd production schedules wers destroy-
ed at the factory by order of the Gearman air ministry; however, the
average production was about 600 engines per month until the Bighth Air
Force attacks began 5 August 1544. This production quota is the tesem's
estimate besed upon fragmentary officlel records which it was able to
pieces togethar.

2. Physicel Dgacription of the Plant.

#. The plant is located at Steinriedendsmm 15, Querum, a
Brunswick suburb about three miles from the center of the city. It cone
sists of 83 buildings of which 12 were of vital importance. Plant areas
totals epproximately 120 ecres. For the most part, buildings are brick
‘load-bearing wall, concrete floor, stesl truss, north light type.
Bxhibit A is a plant layout chart which illustrates the flow of product=
ion within the factory.

b. Electric power was obtained from Hanover-Brunswick Stromver-
sorgung As«Gs Brunswick. Two overhead, end one underground, lines fed
power into the plant. (Bxhibit B indicates ccnsumption of power fram
1939-1945)s Both water and gas were supplied by the Brunswick munieipai
plant. FHail sidings ran directly inte the factory grounds.

3 Although manufacturing Deimler-Benz sero-engines under licenss,
Bussing-NAG wes independently owned. Mr. Gotthard Quarg, gerneral man-
eger, and Mr. Queler, director of production, were the principel men
interviewed. They were both co-operstive and under their direction
plant personnel prepared the factual data which is the basis of this

report.

4« During 1943 between 6,000 and 7,000 workers were employed.
Shortly before the American occupetion on 31 March 1945, the employment
level stood at approximately 6,520, of which about k4,180 were foreign
workers and priscners of war. Normal operstion called for two l0-hour
shifts, but some depertments employing women worksd three eight-hour
shifts. Exhibit C sherts the total employees by quarters from 1939
through the first querter of 1945.

5« The Bussing-NAG, Brunswick plant was attacked as follows:
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III EFFECTS OF BOMBING
1. physical Demage.

8. Visible damage was extensive. Bussing-NAG was required to
report each attack in detail. BPalow are copies of these reports:

(1)

(2)

"Raid of 21 February 1944

Plant was the target, but was not hit. Following are
the effects of the bombing that caused considsrables
loass of producticn:

(a) Absenteeism caused by bombed-cut workeras.

(b) Requisitioning of plant personnel for ocutside
emArgancies.

(e) Temporary loss of slectric power.

(d) Total losa of gas.

Raid of 5 August 1944

Attack lasted from 1330 to 1345 hours, and was carried
out by 120 bombers in three wavea, which dropped
approximately 150 HE bombs and 1,000 mixed-type in-
cendiaries, 3Jixty-six hits of liquid incendiaries
were definitely observed.

Fower - Total loss of high voltage lines. The eslsct-
ric cable system within the plant was interrupted at
many places by HE bombs.

Nater = Total loss of town supply. Extensive damage
to the water supply aystem within the plant.

Gas - Total loss of town supply.

Pﬂgﬂm = Fifteen per cent direct losa. Temporary
oss of production through interrupted power lines.

Assembly hanger wes hit by two HE bomba and installat-
ions had to be moved to Workshop C.

Severest damege was done to the test standa.

.E-



BUSSING=NAGS FLUGMOTCRENWERKE

(3)

Demage to buildings estimated in percentages

St ockrooms v 4
Mechanical workshops o 4
Assembly and resssembly 158
Test stands 66%
Repair shop (wood 100g
econstruction)

Damage to rail connections - 10f
Damage to finished products

Ninety engines on the assembly line were totelly
deatroyed; 15 per cent cf monthly production.

Demage to finished components

Destruetion of half of the main stockrooms and damage
to the assembly and reassembly caused considerable loas
of camponents, but mo loaa of producticn.

Estimated loss of production (150-180 engines) from
attack of 5 August 1544: 25 tc 30 per cent.

Estimated amcunt of damage in RM: 10 millions

Production in the mechanical workshops was interrupted
for three to four days and assembly was stopped for
five to aix daya.

M‘- Twenty-three test stands were deatroyed.
he repair of the remaining 11 tesat stands took five to

alx days.
id of t 1

Attack lasted from 1120 to 1145 hours, and consisted of
saven waves of bombers, which dropped 250 HE bomba and
thousands of incendiaries.

Loss of production through combined ralds of 5 August
194k and 24 August 1944 Approximately one month (500
to 600 engines)e

Time needed for cleanup:; One to six weeks, according
to importance of buildinga.

Batimated amount of damage in RM: 12 million.
- T =
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Additional demage was done to bulldings. The test
stands were further damaged by several direct hita.
Streeta, as well as power and water linea were severely

damaged.

(k) Raid of 9 September 1944

Attack occurred at 2300 hours. The assembly hangar
ineluding installations and machinss, was completsaly
destroyed by an air mine. Maoterial and componant parts
for 75 sengines were deatroyed. Loss of production is
estimated to be at least 10 days, equivalent to approxi-
mately 200 sngines.®

2. Production Loss.

as FPlannsd production asccording to plant officialas was to bae
600 engines per month and this goal was being met through July 194kL.
The three raids within a month's time (5 end 2i August, and 5 September
1944) ceused extensive damage and in some cases completes building des-
struction. Production in the third gquarter fell 27 per cent below the
second quarter and recovery was almoat achleved in November. Net loss
in produdtion, August through November 194}, was approximately 780
enginss. 400 engines weres delivered in August, and during Ssptember
only 230 engines left the factory. By October deliveries increased to
405. In NMovember 585 engines were delivered. Exhibit G illustrates
production quarterly and yearly from 1939 through the first quarter of
1945. Exhibit H indicates monthly produetion from January 1939 through
March 1945 as wall as the plants to which the finished sngineas wears
dalivared and the total mumber each received.

b. One of the major indirect results of bombing of German in-
duatriea, mecording to plant officials, was the deterioriation in the
quality of component parts and accessories.

c. Cause of loss.

(1) Bombing attacks, although causing extensive damage, did
not at any time cause great production less. Mull re-
covery was nearly affactad by the and of November.

The plant was inoperative for brief periods of time
due to necessity to remove debria from, and repairing
of, assembly buildings. Loas of engine teat atands
curtailed the shipping of finished angines.

(2) Diaspersal resulted in tremsndous confusion and loss of
uipment. For illugtration, a letter to the German
air ministry, in which Bussing-NAG applied for an
extra paymsnt grant to cover depreciation loss dues to
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dispersal, damage to machine tools and workshop egquip=
ment; is raproduced;

" To the 25 July 1944
Reichsluftfahrtministerium
Industrial Economy Dept.

ieation for ant of ra nt to
Depreciation of Machines and Workshops Equi pment
owl to ale.

Following an order of the Jagerstab, we moved
two-thirds of our mechanical workshops to 1h differ-
ent places in April of this year. As many as poss-
ible were moved underground straight away. The rest
warea temporarily moved into workshops in amall towns

and villages, until they too could be moved under=
ground.

This moving caused a lot of wear and tear to the
machines and equipment.

This wear and tear was primarily caused in trans-
portation. By working very hard, day and night, it
was possible to get the machines installed in & short
time; however, the labor was mostly unskillesd and
this led to a lot of damage being done to the mach -
inea.

This deamage was dona chiafly when the machinea
were being moved into the salt mines; the lifta,
which were not intended for this sort of work, were
too small for the machinea, which thersfore had to
be lowered on to temporary platforms at the entrances
to each seam by means of eranes. A lot of the mach-
ines had to be up-ended, owing to their length and
the comparative smallness of the shafts and this
alone would have been encugh to cause considerable
damage, even if the work could have been carried ocut
in a more lesisurely way. Then there was the inevit-
able damage caused during the dismantling of the
large machinsa.

The demage done to the machinss while thay wers
running was still worse, as this was recurrent, where-
as transport demage was only caused once. This
demage can be divided intc mechanical and chemical
damage. The mechanical damage is ceused chiefly by
the machines having to stand close togethar in

-9
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(3)

(&)

(5)

narrow galleries, and also through machines being too
near the very busy tunnel railways. In spite of all
care, and because of the awful lack of space and the
often unavoidable overloading of the trucks, the mach-
ines are oftem run into and damaged. The increase of
wear through chemical action is the worst. The corros-
fon, as & result of ths dampneas in the air, ia even
worse than was expected. This dampness is the result
partly of the necessary building operaticns (the set-
ting of cement) but chiefly of the presence of so many
pecple in a place unsuitable to the accomocdation of
more than a few. The walls crumble and fill the air
with salt fumes, and also the air is full of salt dust
and salt grains; often, too, larger pleces fell on to
the machinery.

This results in extensive corrosion in and on the
machinery, which it ia wvery difficult to counteract.

(3igned)
BUSSING=NAG FLUGMOTORENWERKE G.m.b.he®

Bussing was able to undertaks repairs immediately after
the raid of 5 August 194} and work was progressing sat-
iafactorily when the next raid, 24 Mugust, cccurred.
This raid destroved and demaged an extensive arsa. It
was decided that the badly damaged buildings would be
unsconomical to repair. Only the medium and lightly
damaged structures were deesmed salvageable. The air
ministry as well as the Todt organization provided con-
tractors for an unlimited time.

Marny man-hours (actual figures could not be obtained)
ware loat dus to air reid alerts, building air raid
shelters, training of wardens and drilling factory
personnel in air reid discipline. Extensive use was
made of camouflage netting, particularly on and around
the engine teat stand building; materials stocks were
moved to besements and blast walla were conatructed
around mschins toola.

Loss of production because of absenteeism and ineffic-
isncy as a direct result of air raids was negligible
until the atteck on Brunawick onm 1l Jamuary 1945.
German workers, who numbered roughly one-third of tot-
el employees, stayed home in large numbers for several
days (no definite number given) after each attack to
protect their homesa and belongings.




BUSSING=NAG FLUGMOTCRENWERKE

(6) Bombing of German trensportation systems in late 1544
created bottlenecks in both receiving component parts
and raw materials as well as in the shipment of the
finished engine. The wider Bussing facilities were
dispersed, the greater became the transportation probe
lems. The mansgement stated the disorgenization of
transportation with its resultant decrease in flow of
component parts and accessories, plus quality deterior-
ation, ceused the greatest disruption in production
schadules.

53« ‘Recuperability Cycle.

a. After the August-September 194} attacks, in spite of tre-
mendous deamage, production was almost back to normal by the end of
November. Depending upon the importance of the building, repair time
averaged from one to six weeks. The decision to disperse was made after
the RAF raid in the firest quarter of 1944, four to five months before
the Eighth AF raids. Ccnseguently, 75 per cent diapersal was asccom=
plished by August and can be considered exceedingly successful. But,
in spite of efficient dispersal, many new problems were created, such as,
increasing total mplu_vna. increased supervision, added transportation
strain, duplication of air raid precaution systems and the difficulty
of duplicating highly specialized single-purpose machins tools and equip-
ment, such as engine test stends. No estimates were made by plant
officials as to actual production loss due to diapersal.

4. The engine test stand buildings proved to be the most vulner-
able part of the plant. Loas of test stands caused considerable pro-
duction loss due to increase in time incurred in tranaporting engines
to and from the test stands, which were dispersed to separated sites
within the plant area.

Iv INTELLIGENCE CHECK

l. The pre-raid intelligence on this plant was guite accurate as
to the identification of buildinga, their use, snd size. Estimate of
the numbers of emplcyees was fairly accurate; 4,500 - 5,000 plus, as
against the actual number of 6,000 = 7,000

2. Estimetes of physical bomb damage were fairly accurate, but
were conservative regarding production losses. As recorded in the
Ministry of Home Security Report RE/He 206, the loss was stated to be
the equivalent of three montha' pre-attack output, or roughly 500 en-
gines, whereas the actual loss was approximately 780 power units.

V DATA RELEVANT TO OTHER STUDLES
1. Physical Damage=- During the 24 August 1944 attack, Hangar F
E_J 1_1 L 3
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(tools, jigs, maintenance shop and woodworking department, Exhibit A)
was set afire. The wooden roof collapsed and burning beams fell on the
machines and generated sc much heat that the metal of the machines was
annealed soc that they could mot be salvaged.

2, Physical Damage-- In the attack of 9/10 September 1944 a land
mine hit Building D, completaly obliterating it. The unusual success of
this land mine, according to plant officlals, was dus to tha fact that
the bomb exploded 30 feet above the floor in the center of the building,
ths whole force of the blast affecting the steel conatruction in such a
way that the supporting beams acted like gigantic lever arms which threw
ths building open.

VI EVALUATIONS AND IMPRESSIONS

1. Dispersal to widely scattered small factories establishing
departmenta partly underground, made the Bussing factory practically
immune to future bombing. Exhibit I is a map which illustrates the
wide dispersal of Bussing-NAG.

2+ Damage to larger buildings does not result necessarily im great
permanent loss of production.

3. The high concentratiom of our daylight bombing attacks on the
Brunswick area, forced further dispersal within the remaining operating
plant area.

4« The bombing attacks and the loss of engine teat stands ceused
seriocus delays in the deliveries of finighed and tested engines, as
thess englnes had to be transported to ocutlying areas where test stands
had been srected, then transported back to the main plant for final re-
assambly and shipping.

5« Absentesism and labor turnover were never a great problem with
this plant until 1945.

6, It was stated by the plant officials that disorganization of
transportation and inability to plan on a steady flow of componsnt parts
and accessories, as well as the gquality of these parts, more than the
direct bombing of the plant caused the greateast disruption of product-
ion of finishsd snginss.

7« The Bussing-NHAG plant is not a part of any definite complex and
its planned production schedules were burned before the cccupatiomn of
the Brunswick area by Allied forces, by order of the eir ministry, and
thesefore are not available.
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