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JOINT TARGET GROUP - WASHINGTON, D. C.
15 January 1945

GENERAL NOTE

Material contained in this folder is published in the office of
AC/AS, Intelligence, AAF, by combined personnel of United
States and British services for the use of Allied Forces.

AIR TARGET SYSTEM FOLDERS are designed for the use of operating

air units in the field and are published in a quantity to permit distribution

to level of Air Force Groups ( American) and Naval Aircraft Carriers.
The material in this folder is divided into three parts as follows:

GENERAL ANALYSIS

This gives an over-all appreciation of the target system so that the
importance of individual targets within the system can be readily evaiu-
ated. |t also lists the essential details of the main targets in the system.

LOCATION MAP

This shows the location of the principal targets.

DATA ON INDIVIDUAL TARGETS

This is to contain Target Information Sheets and lllustrations and
Economic Damage Assessment Reports as issued for individual targets

in the system.

par—

Addenda consisting of revised sheets and additional sheets will be
issued from time to time. The folder is designed to permit ready substi-
tution or addition of such material.

Individual sheets are classified as indicated and may be used accord-
ingly. Classification of the folder as a whole is stamped on the cover.
Such classification refers to the data in assembled form.

W hen material has served its purpose it shall be destroyed in accord-
ance with AR 380-5 or Art. 76, Nav. Reg.

Original distribution list is the final page of this folder. Any queries
or requests should be addressed to:

Joint Target Group

AC/AS, Intelligence
H. Q. Army Air Forces

Washington 25, D. C.

U. S GOVERNMENT PRINTING OFFICE 625510
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JAPANESE AIRCRAFT [NDUSTRY
GENERAL ANALYSIS
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The Commanding General
Army Air Forces
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SUMMARY

Enemy Aircraft position as of 1 December 1944 is estimated to be:

2100 combat aircraft per month consisting of 60 percent fighters,
27 percent bombers and 13 percent reconnalssance aircraft.

First line unit strength 2300 fighters, 660 bombers, G50 other
aircraft. Total strength in operational units 2470 fighters, 1070
bombers, 990 other aircraft. The unit strength includes aircraft
in identified units only. Photography indicates that there are
many combat type aircraft at air arsenals, training fields and large
airfields not included in the unit strength. The total may be one or
one and one half months production - between 2,000 and 3,000 gircratte.

Rate of expenditure from all causes varies with military opeéera-
tions. In 1944, prior to 1 October it averaged around 900 aircraft
per month. In November and December expenditure exceeded productione.

At present both aero-engine and airframe nroduction is highly
concentrated as shown by the table below. New plants, not yet 1n full
operation, will decentralize the industry even in the absence of Caiy
attack. Dispersion of both engine and airframe manufacture is to be
expected following air attack. Airframe production is likely to be
more widely dispersed than aero-engine production.

The important targets in the industry include the plants listed
below. At present they sccount for about 90 percent of combat engine
production and 80 percent of completed aircraft.

Aero—FEngine Plants r

Target No. Plant Area q of JAF Engines
90.20-193 Mi tsubishi Engine Plant Nagoya 107
90, 20-2010 Aichi Engine Plant Nagoya 49
90. 17-357 Nakajima Engine Plant Tokyo AN
90 . 25=- 1547 Kawasaki Engine Plant Kobe 8%

A1 rframe Plants

Target No. Plant Area 7 of JAF
Airframes
90, 20-194 Mitsubishi Airframe Plant Nagoya 20%
90.20-1729 Aichi Airframe Plant Nagoya 6.
90.20-240 Kawasaki Airframe Plant Nagoya 147
90.17-1544 Nakajima Ota Airframe Plant Tokyo 16%
90.17-1545 Nakajima Koizumi Airframe Plant Tokyo 217
90.25-18 Kawanishi Airframe Plant Kobe 67
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JAPANESE AIRCRAFT INDUSTRY - GENERAL ANALYSIS (Cont'd)

TARGET SYSTEMS

There are three main target systems in the aircraft industry of
any. nation. 'These are (1) airframe manufacture and assembly plants
(airframe plants), (2) aero-engine parts manufacture and assembly
plants (aero-engine plants) and (3) component plants making either
narts of airframes or engines or accessories such as starters,
carburetors, magnetos, generators, etc. With some exceptions,
notably the air arsenals which manufacture a few airframes and.
engines, they are quite distinct. The large engine plants 1in Japan
make no airframes and, conversely, the large airframe plants make no
enzgines. While both airframe and engine plants manufacture many
components going into their finished products, there are very large
plants devoted solely to the manufacture of either engine or airframe
components. The accessories, such as hydraulic landing gears,
instruments, carburetors, magnetos, starters, generators, etc. are
almost certainly made outsiae the assembly nlants.

Furopean experience and study of the Japanese economy show that
maximum results can only be obtained when a single target system 1s
selected and is then subjected to concentrated attack. Dissipation
of effort among two or three systems usually leads only to duplication
of effort, with little net gain in results.

Successful attack on airframe plants will have more immedlate
effect on front line strength than attaclk on any of the other systems
since the planes come from this plant ready, orvr nearly ready for
combat. Damage to airframe plants can, however, be ranidly repailred.
There is little critical equipment in the plants since the machine
shop areas are small and require no specialized equipment, and the

specialized jigs used in sub-assembly take up a relatively small
area.

Three or four months are required to replace sub-assembly jlgs
and machine tools, if totally destroyed, but is 1s likely that
partial production can be started in a damaged plant as soon as
physical repairs to buildings housing them is made.

British and German experience show that dispersion of airframe
plants can be expected to be extremely widespread and that, once a
plant is dispersed, effective reattack 1is difficult: The Germans,
in general, moved damaged portions (i.e., did little rebuilding) of
their plants and maintained production in the undamaged portions of

 the plants.

Successful attack on engine plants takes longer to affect front
line strength, since there are always spare engines which can be used
and some engines in the pipe-line between engine and plane assembly.
Attack on engine plants, however, take much longer to repair than do
airframe plants. Machine shops are the primary objectives of attack
and the specialization of production lines -- 1.e., one department
for crankcases, another for cylinder heads, etc. -- makes widespread
destruction of any one shop of extreme importance. An engine plant
that has been successfully attacked may lose 6 months or more output.

Dispersion of engine plants following attack is highly likely but
the need for a linear production line to maintain large scale output
usually demands a concentration of process in each dispersed locality.

Attack on component plants will reduce aircraft production only
when many factors have been overcome. Components, such as anti-
friction bearings, piston rings, etc., have a relatively large civil-
ian and non-aircraft "cushion" which has to be absorbed before the
aircraft industry is affected. There are substitutes available for
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other components, and in many cases the component can be made 1n small
factories of which there are many in Japan. Magneto and starter pro-
duction, even though concentrated, is often located within large in-
dustrial complexes or in built-up urban areas and thus makes a
difficult target.

Loss of production of completed aircraft from successful attack
on a particular component might, howeﬁer, be serious. There 1s
evidence that one seriously damaged German propeller plant was out of
production for four months following an RAF attack, with some result
on aircraft strength.

Since, as indicated above, simultaneous attack on all three
systems in the aircraft industry will tend to duplicate effort
without corresponding additional 1loss in completed aircraft, the
engine, airframe and component systems are treated separately below.

TABLES Principal manufacturers of Aircraft and Engines are set out in
the tables attached to this analysis as follows:

ATSF/AC/T1.....Table 1 - Principal Japanese Aircraft, their
producers and thelr engines -
15 December 1944.

ATSF/AC/T2.....Table 2 - Principal Japanese Engines, their
producers and the planes using
them.

DIAGRAM This analysis is suppnorted by the following diagrams and maps:

AND MAPS

ATSF/AC/D.......Diagram showing principal Japanese Engines and
Airframe Producers as of November 1944.

ATSF/AC/M1......Map showiling location of main targets.

ATSF/AC/M2......Map inset of Tokyo area showing location of
targets.

ATSF/AC/M3......Map inset of Nagoya area showing location of
targets.
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ENGINE PLANTS

Engine manufacture 1s highly concentrated. Lour companies are
currently estimated to manufacture over 90 percent of all combat
aircraft engines in four plants. These are shown in the table below.

Target No. Plant Area % of JAF Engilnes
90.20-193 Mitsubishi Engine Plant Nagoya 40%
90.20-2010 Aichi Engine Plant Nagoya 4%
90.17-357 Nakajima Engine Plant Tokyo 40%
90.25-1547 Kawasaki Engine Plant Kobe 8%

As shown below this very heavy concentration will undoubtedly be
somewhat less when new plants not yet in full production are completed

Those engine plants thus far covered by aerial photography are
compactly built concentrations of large buildings. They have
apparently been designed and built primarily for production efficiency

‘ with no dispersal because of fear of bombing.
PRESENT Fstimates of engine productlion are based on Japanese requirements
PRODUCTION for installation in the airframes believed to be manufactured (see

section on Airframes) plus a 409 spare allowance.

As shown above two plants dominate the nroduction of aero-
engines - the Nakajima Tama-Musashino plant near Tokyo (Target 90.17-
357) and the Mitsubishi plant in northern Nagoya (Target 90.20-193) .

The Tama-Musashino plant (Target 90.13-357) was built in-at least
two stages, the Army half (Musashino) preceding the Navy section
(Tama) by several years. The 1500 pmer month engines believed to be
currently produced Dby this plant (about 40 nercent of the total combat
engine production) is orobably close to its maximum capacity. The
coming year should see a substantial increase in the number of Homare
engines (1800 and up HP) produced at this nlant, replacing lower
performance engine output. Its 2.5 million square feet of floorspace
are compactly laid out.

The Mitsubishi engine plant in northern Nagoya (Target 90.20-193)
was also built in two phases. At present there are two separate
plants within the same target area which total slightly over 4 million

‘ square feet. Current output is only slightly greater than that of the
Nakajima plant, which suggests that canacity at this plant has not
yet been reached. Output of high nowered engines such as the Ha 104,
atc. will undoubtedly 1increase and it is possible that the newer
portion of this factory (the eastern section) is now producing this
engine.

Third in importance as an engine nroducer at present 1s the
Kawasaki plant at Akashi (Target 90.25-1547). Almost all ef “‘the
output of this plant 1S believed retained Dby the parent company for
planes produced by 1t. The Type 2, 1050 engine produced by this
plant is also nroduced by Nakajima.

Among the other nroducers, Aichi Aero-Engine Plant (Target
90.20-2010) manufactures the Atsuta in-1line engine for 1ts Owh USE.
The Hitachi engine plant near Tachikawa, (Target 90.17-2009), the
11th Air Arsenal at Biro (Target 90.30-660), and others are believed
producing increasing numbers of the lower powered operational models
as well as being engaged 1n large scale production of tralner engines.
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EXPANSION There are numerous indications of large scale expansion of engine
production. As noted above, 1t 1s believed that Mitsubishi's output
has not yet reached capacity. It is probable that 300 - 500 more
engines per month may be produced by this plant by the end of 1949,
The large scale expansion at Omura, now halted by bombing. was
presumably to be devoted largely to engine output and the 36 new
test cells there, if used for new production, suggest a capacity of
about 700 engines per month. A new engine plant east of Shizuoka
(probably Mitsubishi) (Target 90.18-2011) will undoubtedly come 1nto
large scale production during 1945. Capacity of this plant may
amount to 600 engines per month although it 1s apparently somewhat
short of test cells at present. Another new plant (Target 90.21-
5012) under construction at Hamamatsu, is thougnht to be a Nakajima
plant. The presence of six test cells indicates that it may be
devoted to engine proauction.

Some of these plants may manufacture other than combat types of
engines. It seems highly likely, however, that unless Japanese
production is reduced by air attack the end of 1945 will see at least
1000 more combat engines produced per month, and probably 1500. This
one-third increase should, of course, be reflected in inecreased
airframe production.
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AIRFRAME PLANTS

Five companies operating six plants dominate airframe production.
These are:

Target No. Plant Area 7 of JAF Alr-
frames
90 .20-194 Mitsubishi Airframe Plant Nagoya 207
g0.20-1729 Aichi Airframe Plant Nagoya 6%
90 . 20-240 Kawasaki Airframe Plant Nagoya 145
90.17-1544 Nakajima Ota Airframe Plant Tokyo 16%
90.17-1545 Nakajima Koizumi Airframe Plant Tokyo 21%
90.25-18 Kawanishi Airframe Plant Kobe 6%

A number of new plants are probably now in operation on a limited
scale. A substantial reduction in the degree of concentration can be
expected when they begin to operate at full capacity.

PRESENT Production estimates are made by Military Intelligence Division,

PRODUCTION WDGS. Estimates of total production of completed aircraft (airframe
assembly and installation of engines manufactured elsewhere) are be-
lieved to be based on rather firm intelligence and production esti-
mates of the older types of combat aircraft are also believed to be
reasonably accurate. Current nroduction figures, however, are the re-
sult of studying the rates for earlier periods of the year and trends
observed in Japanese airframe nroduction. The estimates therefore are
strictly tentative. In a few cases, mainly where new planes or plants
are now coming into production, current MID figures could be raised
in advance of solid evidence to support the 1ncrease shown. This 1is
believed justified by American and British experience in bringing new
types into production. Floorspace utilization analysis indicates that
some plants such as Tachikawa, Mitsubishi-Nagoya, and Mitsubishi-
tishima could handle a larger production than 1s currently assigned.

OQutput of Japanese combat aircraft is estimated to have been
nearly 2100 per month in December 1934. Fighter aircraft constitute
60 percent of this total; bombers, 27 percent and the remaining 13 per
cent are reconnaissance aircraft.

It will be noted that the Nakajima Company's, Ota and Koizumi
airframe plants, (as well as its Yusashino-Tama engine plants) are
located relatively close to Tokyo. These plants are believed working
at near capacity figures and produce approximately 37 percent of all
combat types. The relative importance of this company is especially
striking for fighter aircraft as it produces 51 percent of the single
and twin engined fighters. Output of new types of fighters (Frank
and Ki 80) is relatively low at present, but a sharp increase must be
expected. Nakajima's bomber output amounts to 28 percent of the total,
Both the Ota and Koizumi plants are modern and well laid outs Each has

apout 2.5 million square feet of total floor area and the site areas
of each are highly built-up.

Witsubishi is currently estimated to produce approximately 20 per
cent of total combat aircraft at its Nagoya plant (Target 90.20-194) .
It produces 15 percent of all fighter types but 1is relatively more im-
portant in bomber output, accounting for 31 percent of the total. 1US
new and potentially important planes are the fighters Sam, Jack and
Luke, and the bombers Taizan and Ki 83. This plant is exceptionally
large. Total floorspace 1s well over 5 m:#llion square feet, and the
older portions are quite highly built-up.

The Kawasaki plant at Kagamigahara (N of Nagoya) is the third mos
important airframe producer, making 14 percent of total combat aircraf
It fabricates 18 percent of the total fighters produced and 14 percent
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of the bombers. This plant may soon produce larger numbers of Rob, a

new fighter. Typical of modern Japanese nlants, 1t ds-large witha

plant site compactly buil t-up.
J

Aichi Airframe Plant in Nagoya is only important at present be-

se of its output of the Navy single engined bomber, Judy. The r

cau
important when

Kawanishi plant will undoubtedly become increasingly

it goes into large scale production of the new fighters George, Rex

and Tenral.

EXPANSION 1ittle is known about the present output of the Mitsubishi plant
at Mishima (Target 90.27-1681) which was, prior to recent photo cover,
believed to be producing 25 Betty's per month: The large slze ' of the
plant and the large number of planes seen here, however, suggests that
the ontput may very shortly be 75 twiln engine bombers per month. l
Eventual capacity of this plant may well be 200 bombers per month.
Similarly, nothing 1s as yet known as to planned airframe output at

the bombed Omura plant (Target 90.36-1627)

acilities suggests that fu-

The expansion in engine production f
plants.  or

ture photo cover will reveal either several new airframe

expansion of existing facilities.
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COMPONENTS

Component and accessory plants tend to be fairly widely scattered
and lie somewhat deeper in the production process of aircraft than do |
airframe or engine plants. A few of the component systems which at

present seem to offer some possiblities as targets are discussed be-
low.

0Oleo struts for Aichi, Kawasaki, Nakajima and Mitsubishi are made
! by Kayaba Seisakusho although Mitsubishi is known to produce some of
its own requirements. The only known plant of this company is 1n
Shiba-ku. Next in importance is Okamoto Rogyo which has four plants.

Almost all starters recovered have been made Dy Tokyo Keiki
Seisakusho - possibly in one plant of this company. Offsetting this
apparent vulnerability is the estimated large supply of starters avall-
able and the known ability of Japanese industry to turn out light
electrical equipment in great volume.

P Three companies dominate the manufacture of magnetos and one of
‘ these — Kokusan Denki - produces about 79 percent of the output. Out
put for this company, however, is scattered among at least four sepa-
rate plants and the stock situation is apparently growing progressivel
! more comfortable.

Proveller manufacture for combat use 1s thought to be concentrat-
ed in two commanies and five or six plants. Sumitomo with: three
plants in the Osaka area 1s thought to make almost all the propellers
used in Navy planes as well as some for the Army. Nippon Gakki with
possibly two plants 1in Hamamatsu and one in the Tokyo area are thought
to make all propellers used in combat aircraft not made by Sumitomo.

Anti-friction bearings do not appear to make an attractive target
system in the aircraft industry because of the number of plants en-
gaged in their manufacture and the distinct possibility that the Jap-
anese can eliminate a sizeable proportion of the anti-friction type
of bearing used in aircraft if this course becomes necessarye.

Vany of these component factories have not yet been assigned
target numbers, but they can be located if it should develop that
attack upon them 1s desirable.
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PRODUCTION PROCESSES - ENGINES

There are three main processes in engine fabrication. These are
machining, assembly and testing. Iilach process 1s discussed below.

i

MACHINING - This process involves a linear movement of the part being

PARTS FAB- machined so that the raw forging or castings (which are usually not

| RICATION nade at the engine plant) entering at one end, emerge at the other

end as finished engine parts (components) . This necessitates that

L (i) several types of operations be done 1n sequence and (ii) that,

to insure maximum production, only one part be made on any production |
n]ine". Thus a production line for crankshafts or connecting rods,
etc., will each have its own turning, milling and grinding operations.
The finished parts are assembled on the main assembly line. In the
most modern plants highly complicated machines capable of performing
many operations may be used 1n these lines. In any case, even the
more simple (and hence more flexible) machine tools will have special

' jigs and fixtures to permit the most rapid alignment of the work.
GENERAL Almost all engine plants have a few general machining depart-
MACHINING Cents where miscellaneous grinding, drilling, etc., are done. These

departments thus have a concentration of similar type tools - there

will be a grinding department, a lathe shop, etc.

The steel parts - crankshaft, connecting rods, gears, etc., -
are generally isolated from the aluminum/magnesium alloy departments
where cylinder heads, pistons, etc., are machined.

An important part of the machine shop is the tool room where the
cutting tools are resharpened, jigs and fixtures made, gauges adjusted
etc.

ASSEMBLY Some parts, such as radial engine cylinders and cylinder heads
are usually made into subassemblies before reaching this production
stage. Most sub and final assembly occurs at one point however. For
an aero-engine this is relatively simple and can be done 1n a matter
of a few hours.

TESTING Engines are tested for performance characteristics in special
houses. These tests usually last four to eight hours and afterwards
most plants tear down thelr engines, inspect them, reassemble them
and test them once more. This tear down and inspection stage may be
done near the assembly process or it may be some distance away.

PLANT LAYOUT Engine plants are typical machine shops. Unlike the airframe .
assembly plants they need not be tall. They often consist of two or
more story buildings. A well laid out integrated plant will have
several sub-assembly lines feeding into a main assembly line. The
layout of buildings often suggests this system. lhe most easily

l recognized out buildings are likely to be the test cells. These are
of two basic types - the "hangar type" in which the engine turns a

heavy wooden propeller and the "dynamometer type'" where the engine
is ceared to an electric generator. The former type can usually Dbe
recognized from the air by one oOr two stacks (air inlet or exhausts)
for each individual cell. Storehouses, warehouses and other out

buildings are often recognizable.
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PRODUCTION PROCESSES - AIRFRAMES w

Briefly stated there are four principal stages 1n airframe
fabrication. These are: vetal Fabrication, Bench or Detail Work, |
Subassembly, and Final Assembly.

VETAL FABRI - After reception of raw sheets, forgings and extrusions, metal
CATION 1's “cuty, ‘then machined or pressed or hammered or stretched into 1S
required shape. Besides machining and press shop facilities, heat

treating equinment 1S utilized.

BENCH OR DE- In this stage the parts made in stage #1 are finished, holes are
TAIL WORK drilled in metal, and small parts are put together. These Processes

also include welding and polishing.

SUBASSEMBLY In this stage the parts from stages one and two are assembled
into the major parts (components) of the airframe. In this stage the
relatively vulnerable jigs (frames in which parts are held in their
proper relative position during machining and assembly) are used to
nake certain every part will be interchangeable with similar parts
made before and after 1it. Unlike the two preceding stages, this stage
of fabrication is divided among the major airframe components, and
there is a wing section or shop, a fuselage shop, etc. As was men-
tioned above, the final fabrication process in this stage is the
assembly of the finished parts into the completed component. +

FINAL In this stage the completed components are assembled to make the |
ASSEMBLY aircraft; motors, tires, armament are added and the finished airplane
is ready for fligat testing.

PLANT LAYOUT Airframe assembly plants require considerable floorspace. If
the plant isvhliphiy integrated - makes many of its sub-assemblies -
the floorspace requirements are, of course, higher than if there is
considerable sub-contracting - purchase of sub-assemblies from outside
sources. The final assembly portions of the plant consist of high
ceiling hangar tyne buildings with wide spanse. Sub—assembly portions
are typical machine shops, often with saw-tooth roofs. The heat
treating, annodizing - treatment to prevent corrosion - and other
special departments may be in the same buildings as other processes
and are often difficult to locate. Special buildings such as
foundries, warehouses, etc., may often be identified from aerial
photographs.

e —————————————————————
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ARNEX [. WEAPON RECOMMENDATIONS

i e S

A. INTRODUCTION

This is one of a series of technical papers on the
attack of target systems, each of which is issued
as an Annex to the General Analysis ot the systemnn.
Tt is written for technically qualified persons m
AAT or Naval Air Commmands engaged in selecting
weapons and estimating force requirements, and
is designed to assist planners in the formulation
of operational orders lor attacks on targets in the
system.

Each Annex attempts to answer the following
questions:

1. What buildings or installations constitute
the primary objective; 1. e, what is the vital part
of the system and of each target against which
the attack should be directed?

5 What is the best size, type, and fuzing of HE?
If the system is atypical, in what circumstances
should different types be used?

3. Should IB be used, either independently or
in conjunction with HIGY If so, what is the best
IB, and what is the optimum quantity of 1B?

4 What is the weight of attack nccessary to
destroy targets in the system?

B. TARGET CHARACTERISTICS, PRIMARY
OBJECTIVES

The system is divided into four sub-systems,
namely, Airframes, Aero Engines, Components,
and Repair, Overhaul and Modification Centers.

1. Airframe Plants.

Japanese airframe plants are now fairly typical,
that is similar to each other in layout, built-up
density, and construction, but are not likely to
remain so after dispersal. The primary objectives
are the sub-assembly and metal fabrication and
drop hammer shops. Final assembly is only a
secondary objective. Primary objective buildings
arc one-story steel-framed structures, usually of
multi-bay layout and with spans ranging {rom
Lhort to lone. Roofs are predominantly of saw-
tooth section and heights to eaves are from 20 to
40 feet. Roofing is lightweight corrugated asbestos
or steel. Building density averages 45%. A sig-
nificant proportion of the final assembly buildings
are hangar-type buildings.

2. Aero Engine Plants.

Japanese aero enge plants are also fairly
typical prior to dispersal, that 1s similar to each
other in layout, built-up density and construction.
The primary objectives are the machine shops.

Primary objective buildings are usually one-story
<teel framed structures, with multi-bay layouts and
short to medium spans. Roofs are predominantly
of saw-tooth section and heights to eaves are rarely
more than 25 feet. Roofing is lightweight corru-
gated asbestos or steel. Building density averages
409%.

3. Component Plants.

These are less typical because of the variety of
processes. Principal buildings contain machine
shops and are very much like the buildings 1n aero
engine plants. A considerable proportion of the
processes may be carried out in multi-story build-
INgs.

4. Repair, Overhaul and Modification Centers.

These contain a larger proportion of assembly
type buildings and hangars than do aircraft plants.
Frequently none of the buildings can be singled
out as primary objectives.

A characteristic of the system as a whole 1s
that on average buildings are large in area and
built-up density of targets is high (35-40%).

C. PHYSICAL VULNERABILITY AND DATA
ON WEAPON EFFECTIVENESS

1. Vulnerability to HE.

The vulnerability of the primary objectives to
HE is expressed as per classification defined 1n
JTG/M/3/1 and explained in detail JTG/M/S.

a. Airframe plants.—50% of the primary ob-
jectives are V4 structures, the remainder being
Vv4A and V5. In view of their differences in vul-
nerability, each target needs accurate analysis
fromw air cover. These types are similarly sus-
ceptible to inside blast attack and fuzing should
be 0.01 nose (or 0.1 nose if not available) and
non-delay tail.

b. Aero engine plants.—FPrimary objectives are
usually V4 structures acainst which best fuzing
‘s 0.01 nose (or 0.1 nose if not available) and
non-delay tail.

c. Component plants.—Primary objectives are
predominantly V4 structures with same fuzing as
above.

d. Repair, Overhaul and Modification centers.—
Important buildings are either hangars (V5) or
assembly types (V4A). These two types are
frequently diflicult to differentiate on photo cover.
Best fuzing is 0.01 nose (or 0.1 nose if not avail-
able) and non-delay tail.
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The Mean Areas of Effectiveness (M) of the
above classes are in square feet of structural dam-
ace per ton of bombs as follows:

Building classes 500 GP | 1,000 GP | 2,000 GP | 4,000 LC
Sg. Jt. Sq. ft. Sq. ft. Sq. ft.
Wk tic oot e Lt cna s il 16, 400 16, 000 15, 000 24, 000
LTI e S S R i e e S 10, 000 14, 000 15, 000 24, 000
e s e ¥ e OB L L S B 29, 000 33, 400 38, 500 52, 000

The above average values hold only if best fuzing
‘s used. Since the 3 classes of buildings under
consideration are primarily vulnerable to blast,
the 4,000 LC is the most effective weapon with the
£00 a second choice against V4. V4A, because of
the great strength of 1ts trusses, requires a greater
hitial release of energy than the 500 GP can pro-
duce in order to start extensive collapse.

2. Vulnerability to 1B.

On an average, the proportion of combustible
buildings differs considerably between primary
objectives and whole targets. 1t 1s low for the
primary objectives, approximately 5%, but varies
considerably fiom target to target; for the whole
target, on the other hand, 1t 1s less variable from
target to target and averages 2o 10 309,. This
s true of both airframe and aero engine plants.
In repair, overhaul and modification centers and
component plants the proportion of combustible
buildings for the whole target is likely to be equal
if not hicher than for the other sub-systems, with
some component plants having a high pereent of
combustible buildings.

The combustibility of the various industrial
processes in the system is low and 1s defined as
only slightly combustible. The average ‘“beta’
value (see scction D.2 for definition) for these
processes is 0.20 for aero engines and 0.25 for the
other three sub-systems.

Provided the combustible portion of any target
is oreater than 25% (. e. the “alpha’’ value 1s
hicher than 259%, see section D.2 for discussion),
the use of IB’s in combination with HE's will be
definitely profitable.  Most targets in this system
fall within this category. In view of average size
of buildings, roof resistance to penetration and
lavout of contents, the AN-M50AZ and the AN-
VB9 are the best available IB's with the AN-M47
a secondary choice.

D. RANGE OF GROUND DENSITIES
Two types of attacks must be considered.
1. HE Attacks.

The following table shows the ground densities
(D) in tons per million square feet with a 509
probability of achieving various levels (£F) of
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structural damage against the three classes of
buildings, V4, V4A, and V5, described 1p section 6.

Required densities for pure HE altacks

[Tons per million square feet of Target Area]

Building classes Bombs F=030 | F=0.50 | F=0.70
018 AR R B 22 43 74
Ry . B0 | 000 B P22 22 44 76
5. 000.GP ..o , 24 46 81
FiT1 D M o) g 15 20 50
Ty N & N e e e W 33 70 120
s s . L 1 & 3 LAt T 26 50 7
3000 BP el cness & 24 | 46 S1
4000 0 <. - 15 | 29 50
(1 H 2 2 S T B 12 24 42
i G000 BR. ..o m o 11 21 36
"||2000 GP-._.. 9 | 18 3]
1-4,0:}0 AL 7 | 13 23

|

The above values were computed from formuia

Tt b D) oo > ,__1_
F=1—e¢ (01 D—_J\I]Ot‘“l——F)

In pure HE attacks a bonus may be gained
through fire caused by explosion. This bonus 1s
a very variable quantity and depends primarily on
the combustibility of buildings. No fire bonus 1s
included in the above table.

The machinery used in the various targets of
this system is relatively light and diflicuit to
damage. Although blast effects and debris appear
to be most effective against light machinery, one
should not expect the area of machinery damage
to be equivalent to structural damage. Thus a
fairly high (0.50-0.70) level of structural damage
should be aimed for if the purpose of the attack 1s
to destroy a high proportion of the machinery. A
lower level (0.30) can be expected to stop produc-
tion in the damaged target for one to three months.

92 Combined IB and HE Attack.

In order to determine the combined ground
density of HE and IB required for a given level ol
damage and to determine the best break down of
this density into HE and 1B, 1t 18 necessary to
know the proportion of the target which 1s com-
bustible. This proportion depends on the fraction
of the building arca which consists of combustible
structures and on the combustibility of the con-
tents of non-combustible structures.
expression is as follows:

The exact

where
a=c+(1—ec)1.5
a=rproportion of target which is combustible.
c—fraction of building area which consists
of combustible buildings.
B=average fraction of contents of non-com-
bustible buildings which is combustible.

For this target system values of ¢ and 8 are given
in section C above.  Only if a for the whole target
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1s greater than 259, is it worthwhile to carry
incendiaries.  When incendiaries are carried, a
density of 8 tons of any one of the recommended
IB types available per million square feet may be
expected to destroy 809, of the combustible por-
tion (a) of the target; the remainder of the target
must be destroyed by HE, and the HE density
required thus depends on « and on the desired
total fraction of damage.

The following table shows what density of 500
G P against V4 buildings is required in addition to
an 1B density of 8 tons per million square feet to
achieve the indicated levels of damage.

Densities of 500 GP in addition to 8 tons IB’s per million
square feet in mixed load attacks against V4 buildings

[Tons per million square feet of Target Area]

— — e — e e e B — —

Fraction of damage a=0.30 a=0.40 | «=0.50 a=0.60 a=0.70
i ; |
08000 > 5 None None None None
JH § e 26 17 11 3 None
37 | R N R R H6 48 42 33 24

The above values were computed from the
approximation

F—0.8a=(1—0.8a)(1 —e¥D)*
where

M=16,400 sq. ft/ton and D is ground density
(In tons per million sq. ft)

By the same method and substituting proper
values of A, other tables can be readily computed
for mixed load densitics of various sizes of HE
bombs used in addition to the 8 tons of IB’s per
million square feet against various classes of build-
ing vulnerability (for instance 4,000 LC against
V5 buildings). Where a variety of building types
1s found, an average M (weighted by plan area)
should be used.

e e = —

*The explanation of this formula is dizcussed in JTG/M/S.
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E. FORCE REQUIREMENT ESTIMATES

1. High Level Bombing.

To obtain force requirements necessary to
achieve ground densities indicated in the above
paragraphs, usual methods of computation based
on operational factors and accuracy of the air
force must be followed.!
<. Dive Bombing,

The primary objectives in this system are suffi-
ciently large and identifiable to be suitable amming
pomt for dive bombers. Furthermore the high
concentration of bombs to be expected from dive
bombing gives a rather high probability of de-
stroying completely one process and thus of par-
alyzing production,

To obtain the number of hits required to achieve
any level of damage (F), the ground density shown
in section D should be multiplied by

1. the area of the objectives expressed as a
fraction of 1 million square feet.

2. the number of bombs per ton.

Total force requirements will then be computed
by usual methods based on accuracy of bombing.!

HE attacks by dive bombers will be the rule un-
less the selected primary objective is of combus-
tible construction (or a of that objective=1.0),
when incendiary attack on that objective will be
more profitable. If the area of the objective ex-
pressed as a fraction of 1 million square feet is
multiplied by 10 tons, the product will be the ton-
nage of IB’s required to fall on the objective to
give an 809, probability of its destruction. The
best IB for dive attacks agamst single objectives
1s the AN-M76, but should the size of the single
objective be more than 100,000 square feet or
should relatively small single objectives be grouped
very closely, the use of clustered AN-M50 A9
or AN-M69 is recommended. As indicated in
section C above, few primary objectives in this
target system are in combustible buildings.

! A discussion of these methods is given in JTG/M/S.
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- PRODUCTION
SUMMARY OF CURRENT INTELLIGENCE

The latest MiI S production estimate available at the time this Summary goes to press
(Production Report No. 6 - |5 March 1945) shows the rate of production as of | March 19 45,
This estimate takes into consideration the attacks on aircraft plants through 28 February. In
the case of plants which have been damaged, loss in production is based on JTG estimates of
the percentageof pre-attack output which the plant was capable of turning out on | March, to

which the MIS estimates of pre-attack production rates have been applied. The MIS estimates
do not take into account the, following factors.

<CRAFT REPLACING SHEET ATSF/ AC/ 2, PAGE 1

1
a. Possible dispersion of the Japanese aircraft Industry prior to attacks to undiscoveredr

new branch or "shadow" plants, leaving the old factories producing either at reduced
rates or not at all.

b. Combat aircraft production by new manu facturers at new plants in Japan, Manchuria or
Korea.

c. Conversion of facilities producing trainers to rhe manufacture of combat airplanes.

d. Special priorities given to the production of selected aircraft in factories not

affected by bomb damage, Dy increasing output of those types through extra working
shifts or increased efforts. |

On the basis of intelligence now available it is impossible to measure the importance of
any of these factors in terms of airplanes per month.

N AlR TARGET SYSTEM FOLDER-JARANESE
g

Due to the uncertainties indicated above a fixed production rate can not be given. the
accepted estimate of production rate on | March is between 1305 and {753 combat aircraft per
month which figure does not include transport, liaison or training planes. A breakdown |
between Army and Navy planes and specific types is also uncertain but a rough estimate,
accurate enough for practical use, as of | March indicates that 70% of Japanese aj rcraft
production was in Navy types and 30% Army planes. The disparity in the nroduction estimate
for the two services results largely from the complete destruction of the Nakajima New (Ota
Plant, Target 390. i3- i5uHk, which was the principal Nakajima plant making Army aircraft, and the
heavy damage in January to the Kawasaki Akashi plant, Target 90. 95~ 1547, which turned out the
Army TEF Nick and engines for the Army SEF Tony and TEB Lily.

SERT THl S SHEE}

Using minimum production figures as a basis for computation, it appears that Mavy SEF
production had been reduced only about 3% by | March. On the other hand indicaticons are tha.
| Army SEF production was reduced about 80% from peak production at that date. Here again the
destruction of the Nakajima New 0ta Plant withan estimated | January production of 240 Franks
and 80 Tojos per month and the sharp reduction in engines for Tony account for this phenomenal
reduction. The reduction in Army SEF production i s even more pronounced as a result of the
effects being felt from the January attack on the Kawasaki Akasni plant and the February
attack on the Nakajima Musashino-Tama Plant, Target 90, |7-357, together believed to be making

all engines for Oscar. (See Progress in Counter Air Program, Report No. 3 dated 27 March
included in the General Analysis).

HOLDERS OF JTG FOLDERS SHOUL .

PRESENT STRENGTA

The number of aircraft in identified tactical units as of | April is estimated to be
r 3838, of which 1783 are Army and 2055 Navy planes. This is an increase of 8 Army and a

S i — o i
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| decrease of 235 Navy planes as compared with | March The |dentnf|ed strength in Japan
Proper is 2261 planes including 614 Army fighters, 679 Navy fighters, 187 Army bombers and
456 Navy bombers. There was a loss of only 21 aircraft in Japan Proper during March as
compared with an overall reduction of 227 planes. Phctography and combat crew observations

continue to show large numbers of aircraft on factory airfieids, depot airfields, etc. These
aircraft probably have not yet been assigned to tactical units.

PAGE 2.

—
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FEXPENDITURE |

Aircraft losses of the JAF continue to fall and there is lessened resistance to the
continually rising scale of Allied effort, both naval and air. This may result from
shortage of aircraft in tactical units, shortage of pilots or gasoline or a policy of
conservation of aircraft on the part of the JAF as a result of past and anticipated attacks
on their production facilities. Accepted estimates of losses during March are {024 aircraft
destroyed, 235 probably destroyed and 215 damaged. Adding 12% of average strength for non-
| combat losses to the 1024 aircraft destroyed gives |[506 as total loss for the month. These
estimates are made in advance of complete claims or final evaluation of each reporting
, command and accordingly are tentative and possibly incomplete. They are, however, considered
accurate within usable limits. Comparative figures for the past five months are:

e

November 2072
December 20G8 |
January AL
February |57 1
March {506

JAPANESE AIRCRAFT REPLACING SHEET ATSF/ AC/ 2,

»
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RINCIPAL TARGETS

The principal targets in the aircraft industry and their relative importance prior to
attack are shown in the General Analysis following (see ATSF/AC/! pages 5 and 7). Some
of these targets have been destroyed and others more or less serious'v damaged with a
resul tant change in their relative importance. Any estimate of the current relative |
importance of targets must consider the fact that some of the engine plants attacked supply
airframe plants not attacked and vice-versa. For example, although the Kawasaki Airframe
Plant at Kagamigahara, Target 90.20-2u0 has not been attacked, it is thought that production
of completed aircraft there will be severely curtailed until the production of engines

affected by the damage to the Kawasaki Engine plant at Akashi, Target 90. 25-1547 is restored.
The possibility of stockpiling either airframes, engines,or important conponents such as
| propellers must also be considered.

Uncertainty as tc the extent of damage to date, differing rates of recovery for
different plants, the possibility of plant dispersal, and the possibility of undiscovered |
engine plants precludes any practical estimate of the percentage of engine production |

accounted for by individual plants. |In the following tabie the plants are iisted in the
order of expected importance during April.

Aero-Engine Plants ,

HOLDERS OF JTG FOLDERS SHOULD INSERT TH!IS SHEET IN AIR TARGET SYSTEM FOLDER

Target No. Plant Location |
90. 20-193 Mitsubishi Aircraft Engine Works Nagoya “
90, |7-357" Nakajima Aircraft, Musashino-Tama Plant Tokyo

90. 20-20 10 Aichi Aircraft Engine Works, Nagoya Plant Nagoya L
90. 18=-201 | Shizuoka Aircraft Engine Works Shizuoka

*Assumes this plant was not severely damaged by the night attack on 2 Apri) |9U5. |

The Hiro Naval Aircraft Factory (Target 90.30-660) is known to manufacture some engines
and it may be more important than some of the plants listed above. The lack of good

: quality photography and meager ground intelligence prohibits assessment of its importance
as a target at this time.

ST =
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Since pFoduction at a number magéd air

engines as a result of attack on engine plants and further attack on engine plants wiil

limit production at all of them in varying degrees, it is difficult to estimate their
current relative importance.

The following plants are generally believed to be the principal airframe producers

although major facilities may have been dispersed to unknown locations. There is little
evidence one way or another on dispersal of undamaged plants.

Airframe Plants
Target No. Plant Location
90. 13-1545 Nakajima Aircraft, Koizumi Plant Koizumi
90.20-194 Mitsubishi Aircraft Works Nagoya
90.17-792 Tachikawa Aircraft Tachikawa
90. 20-240 Kawasaki Aircraft, Kagamigahara Gi fu
90. 27~ 168 | Mitsubishi Aircraft, Mishima Plant Tamashima

A newly discovered plant in a converted textile mill near Himeji is believed to be
assembling the new Navy SEF George. This plant has been assigned a target name and number -

Kawanishi Aircraft, Himeji Plant, Target 90.27-2047. On the basis of floor space analysis,
it is estimated that this plant has a capacity of at least 75 SEF per month which will be

reached in the near future. Other sources indicate this plant as currently producing 35
Georges per month.

Information on the production of propellers is believed to be more exact than that
regarding any other major aircraft component. Since publication of this Summary for March
fair quality photography of the Sumitomo Metal Industry plant, Target 263B, has been
examined and no indication of propeller manufacture found. On the basis of this and re-
examination of ground intelligence this plant has been dropped from the list of propeller
manufacturers. The revised list follows:

9, Production of

Target No. Plant Area Combat Pro?qllgrs
90. 25-20 41 Sumitomo Kanzaki Propeller 0saka)
Plant
60-70
Part of Sumi tomo Osaka Propelier 0saka)
Target 90. 25- Plant #lI
26 3A
90.21-1219 Japan Musical Instrument Hamamatsu 20-30

Propeller Plant

90. 17-20 15 Japan International Air=- Tokyo Less than 20
craft, Hiratsuka Plant

Attack on these propeller plants immediately following neutralization of the major
engine plants would delay recovery of engine manufacture by setting up competing demands
on the machine tool industry as well as causing shortages of some critical types of
propellers. For maximum effectiveness, however, such attack should follow engine plant
attack closely in order to eliminate the stockpiling of propellers.

DISPERSAL AND REPAIR

Dispersal of the aircraft industry to mid-March is covered by a special report dated
19 March included as Annex No. 1| to the General Analysis. Since that report was written
additional photography shows that repair of the Kawasaki Aircraft, Akashi Plant, Target
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90.25- 547, has continued. Recent photography also shows that some buildings at the Kawanishi
Naruo Plant, Target 90.25- 18, have been removed. This is probably another example of the

Japanese practice of removing combustible buildings or buildings containing combustible
contents in order to lessen the fire hazard.

Since publication of Annex i1, photography of Omura Aircraft Factory, Target 90. 36- 1627
has been received. Photographs show no evidence of repair to this plant, but there is indi-
cation of new construction. Building 125, a large assembly building, sustained some
structural and substantial superficial damage in previous attacks. New building activity is

going on within the framework of this structure but there is no re-roofing of the original
framework.

A basement has been excavated along the side of building |24 and roofed over. There js
no indication of the purpose of this Construction.
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ANNEX NO. II

to
JAPANESE AIRCRAFT INDUSTRY - GENERAL ANALYSIS

PREL IMINARY ASSESSMENT OF JAPANESE
PATTERN OF REPAIR AND DISPERSAL OF
AIRFRAME AND AERO-ENGINE PLANTS

Dispersal to and repair of the Japanese airframe industry noted thus far pre-
sents a pattern which is far from clear but which permits a few generalizations.
It appears that to date greater effort has been made to repair moderately damaged
aero-engine plants than airframe plants. Also, pre-raid dispersal of both types
of plants largely has been one of removal of storage, the most combustible facil-
ities. Finally, in the one olear-cut case of dispersal of an entire plant, the
most probable explanation is that the plant had not yet been tooled up for engine
oroduction and hence its removal did not involve any loss of current production.

0f the three instances noted, two are quite similar in the pattern they
present.

The Hitachi Engine Plant at Tachikawa (Target 90.17-2009) and the new
Shizuoka Engine Works, probably Mitsubishi, (Target 90.18-2011) have had storage
sheds removed prior to any attack. Alternate sheds were removed which strongly
suggests that a reduction in fire hazard is the prime reason for dispersal. These
sheds may have been of wooden construction and their combustible contents in ad-
dition to their compact grouping would make them highly vulnerable to fire damage.

On the other hand the nearly new Nakajima plant at Hamamatsu, (Target
90.20-2012) was almost completely removed. |t appears highly unlikely that the
razing of this site was caused by the 7 Dec W4 earthquake, the center of which was
about 150 miles off the coast, but most probably is the result of complete dis-
persal of this plant. It is significant that this was a newly constructed plant
which was probably not in production - in fact may well not have been tooled up.
Thus, its removal probably did not cost the Japanese any immediate engine produc-
tion, but may have set forward the future production of engines.

There is no clear cut pattern observed following bombing of engine plants.
In general while light to moderate damage to productive buildings has been repaired
Kawasaki has repaired severe damage at its Akashi plant while Mitsubishi has not
repaired some damage at its Nagoya plant.

The light damage to the Nakajima Musashino-Tama Plant (Target 90.17-357) was
quickly repaired and flak was greatly strengthened and there is some evidence that
some processes were moved underground. Similar repairs were made to part of this
company's 0Ogikubo plant (Target 90.17-356). However, no effort was made to re-
store damaged storage facilities at Ogikubo.

Repairs were started to the more lightly damaged portions of the Hitachi
Tachikawa Engine Plant (Target 90.17-2009). Additional post attack cover is needed
before it can be determined whether or not the buildings more seriously damaged in

the Navy strike are being repaired. As noted above, dispersal of storage sheds
had been underway prior to this attack.

Repairs were quickly undertaken to the less severely damaged buildings at the

Mitsubishi Engine Works in Nagaoya (Target 90.20-193), but the moderately damaged
machine and assembly shop was not repaired. In this instance it appears that the
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JAPANESE AIRCRAFT INDUSTRY - ANNEX.II (Cont'd.)

Japanese were following classic German practice of not making major repairs and
abandoning those facilities severely damaged.

Heavy damage was done to the main machine shop at the Kawasaki Engine Plant
at Akashi (Target 900.25-1547) and it was predicted in the damage assessment report
that this building would be abandoned. The immediate post raid cover showed great
truck activity which was interpreted as being dispersal of undamaged contents.
Repairs were started in the less severely damaged facilities in the first month
after the attack. The most recent cover available, taken some six weeks after the
attacks, shows that repairs have been instigated in the heavily damaged machine

shop, but it is still too soon to predict whether the entire building will be
rebuilt.

At both the Nakajima New Ota (Target 90.13-1544) and Koizumi (Target
90.13-1545) plants extensive efforts were apparently made to clean up the site
areas. Storage buildings in the roads at Ota and the long sheds besides each pro-
duction shop at Koizumi were torn down in an effort, apparently, to create as large
a series of fire breaks as possible. In addition, some buildings tentatively
identified as machine shops at Koizumi and parts and nost assembly shops at Ota
were also removed prior to the attacks on these plants. It is quite possible that
these buildings were improperly identified and were storage buildings rather than
machine shops. Since many of these buildings lie peripheral to the plant sites,
it seems unlikely that their removal represenis further effort to clean up these
plants. Another possibility is that the process identifications of these build-
ings is substantially correct and that their removal represents the beginning of
true dispersal of processes lying relatively deep in the production cycle. In

either case the number of true storage type buildings removed is larger than those
which may house fabrication processes.

Buildings seen under construction in the first cover of the Mitsubishi Mishima
Plant (Target 90.27-1681) were still being erected at the date of the latest cover.
Apparently, however, they are not to be as large as was originally planned. Pre-
sumably even this partially dispersed site is not considered too safe.

A part of the subassembly section of the Manchuria Aircraft Plant No. | at
Mukden (Target 93.3-177) was removed prior to the attacks on this plant and in the
same time interval, a shed like building was given north light roofing. It is not

believed that this represents dispersal but might have been & result of a civil
fire which necessitated the changes noted.

In general the Japanese have shown a greater reluctance to rebuild bombed air-
frame plants than they have engine plants.

Mitsubishi has made no effort to repair any part of its Nagoya airframe plant
(Target 90.20-194) regardless of the severity of the damage.

A similar reluctance to rebuild in situ was noted at the new plant at Omura
(Target 90.36-1627), part of which may be producing engines. Several buildings
were razed after the attack but the time lag between strike and post raid cover
makes it impossible to determine how much of this destruction was due directly to
bombing and how much to cleaning up following damage by bombing.

As pointed out above, the heavily damaged engine section of the Kawasaki plant
at Akashi is being repaired. While there are very slight indications that the

airframe section may be under repair, cover to date is not sufficient to reach even
a tentative conclusion on this point.

The most recent cover of the Nakajima plants at Ota and Koizumi was taken only
two days after the carrier borne attacks on 25 Feb. It is still too early to deter-

mine whether they will be rebuiit. However, the pattern of Japanese dispersal to
date suggests that major repair will not be undertaken.

CONFIDENTIAL 5
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| TWENTIETH AIR FORCE ATTACKS

Area attacks against the large ‘ndustrial cities in central Honshu consumed most of the
effort of the XXl Bomber Command during harch. Attacks on Tokyo, Nagoya, Osaka and Kobe
resylted in heavy damage to a few large plants in these cities and destruction of many smal |
industries. While data on the results is far from complete no serious damage to major units
in the aircraft industry is known to have resulted. However, many small factories making
components for aircrafi and aero-engines are known to have been destroyed. 1t Is likely that
aircraft production will suffer as a result of these attacks and that recuperation of air-
craft plants already damaged and those which will be damaged iIn the future will be delayed.
To date, however, there 18 insufficient knowledge both as to the extent of damage and the
importance of the factories affected to permii any guantitative assessment of the results.

On 4 wmarch the witsubishi Aircraft Engine Wworks at Nagoya was the primary tarcet for 2
large force of XX| Bomber command B-29s but weather conditions forced the attack to bpe

diverted to a seconadary target. On 24 warch about 220 planes made 2 night <ttack on the
same target with results reported good to excellent.

IN PLACL .r TEXT AND TABLES OF ADDENDUM NO.

in addition, both the XX| Bomber Command and naval aircraft attacked major overhaul/
repair/ modification centers and important operational airfieids in Kyushu and navy planes
attacked airfields in the inland Sea area. The attacks by the XX| komter Command were made
on 27 ..arch. The Raval Air Depots at Qmura, Kanoya and 9ita and the Army Air Depot 2t
Tacharai were the targets. All are known to be uth echelon repair centers, storaje 2reas for!
| aircraft supplies and probable modification centers. |In addition there is known to oe some
aircraft manufactured at Omura, and there are iarge buildings at the other three Depots
which are probably now engaged in repair or modification, but which can be used for manufac-
ture under a program for dispersed production. While these attacks are not believed to have
greatly reduced current aircraft production, they could, if serious damage 1o the installa-
tions and eauipment resulted, substantially dislocate the repair and overhaul systen of the
enemy and reduce to a measurable degree serviceability of the JAF In southern capan. This
dislocation, however, is not likely to have a very.long range effect.

JAPANESE AIRCRAFT

OF .THE GEN*ERAL ANALYSIS

'R TARGET SYSTEM FOLDER:

In the table attached the damage to those targets known to have a substantial built-up
area devoted either to nanufacture or major repair is summarized.

CARRIFR BORNE ATTACKS

Since the publication of Report No. 2 in this series, both strike and nost attack
photography covering the i6-17 and 25 February missions by the navy have reached ‘ashington.
This permitis rore accurate assessment of the results of these missions than was rossible
at the time aeport No. 2 Was written.

|t now appears that the Nakajima Aircratt, New 0ta Plant, Target 00. 13- 1544, which was
heavily damaged by XX Romber Command attack on 10 Fepbruary, was for all practical purposes
completely destroyed Ly Navy bombers on |6-17 February. LOSS in completed aircraft will
amount to at least Y months output at this plant over a period of 6 months -- a total of
over 400 aircraft. The 25 February xavy attack on the Nakajima Airframe plant at Koizumt,
Target 0. 13- 1545, inflicted moderate damage and should result in less of about 65C 2ir-
craft. The 25 February missions against the Hitachi sircraft Engine Plant at Tachikawa,

Target 90.17-2009, and the Tachikawa Aircraft Cecnpany, Target 9C.17-792, resulted In coi-
paratively littie damage.

HOLDERS OF JTG FOLDERS SHOULD INSERT THIS SHEET IN

¥ of : ,
Preliminary assessment of damage by Navy bombers to the Nakajima Aircraft wusashinc-
g Tama Plant, Target 90.17-357, on |7 February indicates that production of about 1ICC Army
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and |100 Navy engines WilT be- losts This plantiis still, however, an important engine
plant unless the equipment has since been dispersed.

Navy attacks during march included missions between |17th and 2|st against the Omura,
Kanoya and Qita waval Air Depots also attacked by XX| Bomber Command. In addition attacks
were made on operational sirfields in both Kyushu and the Inland Sea area. While assess-
ment of damage is not possible at this time the results to be expected are indicated above.

In the table attached to this report the results of attack on airframe, aero-engine

and overhaul/repair/modification centers with large buildings nave been included.

Opera-
tional airfields with only relatively small hangars have not been included.

PRODUCTION LOSS

On the basis of more complete information concerning the Navy strikes in February, pro-
duction losses of combat sircraft to | march (945 have been revised as follows:

Production LoSS from Attacks on Airframe Plants

.akajima, Ota 90. 13- 1544 1400 a/c¢
Kakajima, Koizumi 90. 13- 1515 650 a/c
Kawasaki, Akashi 9Q. 25~ 1547 200 a/c¢ |
Omu ra 90. 36- 1327 125 a/c
Mitsubishi, Nagoy?2 a0, 20- 194 |25 a/c
2500
production Loss from Attacks on Aero-Engine Plants.
Mitsubishi, Nagoya 90.20~- 193 2,000 engines 800 a/c
Kawasaki, Akashi 90, 25- 1547 |, 500 engines 700 a/c
Cmura a0,36- 1627 60 engines 25 a/c
Nakajima, husashino 90. 17-327 2,200 engines 300- 1000 a/c*
[825-2525
Total Loss 4325-5025

i ai—

* _ Kecause of attacks on Nakajima Airframe plants using engines produced by Naka} ima
vusashino aircraft loss may be duplicated by attack on this plant. present inforuation 1S

not sufficient to make a complete separation of the losses but they are estimated to be
within the limits stated of 300 to 1000 aircraft.

The 27 (larch attack on the Mitsubishi engine works in Nagoya, larget 90.20-193 is not
ncluded in this computation, no direct loss is attributed to the area attacks, and no
consideration is given to delay caused by bombing in putting new plants into production.
The figures are, therefore probably conservative. 1he production rate as of | April is
estimated to be between 60 and 70% of planned production.

DESTRUCTION OF Al RCRAFT

Aerial opposition to tne night attacks during +arch on Honshu Dy the XX| Bomber Com-
mand have met much less opposition than most of the previous daylight attacks and enemy

losses were correspondingly lighter. Ko claims as 2 result of the 27 March mission against
Kyushu have been received.

The kavy missions on |7-21 varch met aerial opposition and a large number of ajrcraft

were destroyed on the ground. iwore than 700 enemy planes WEre claimed as destroyed or
damaged.

— i
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MISSION FORCE TONS
TARGET & DATE ATTACKING | DROPPED RESULTS COMMENTS
t * | : -
~| Omura A/C Plt. #13 XX |56 Photo cover is available for assessing results of first three attacks but not last The foregoing assessment of damage does not include
| Kyushu 25/ 10/ 44 B. C. two. In view of blind bombing and relatively low tonnage of last two attacks, it is XX! B.C. and Navy attacks in March since preliminary
= (Target 90.36-1627) probable that no substantial additional damage was done. Prior to attack, plant was reports do not make clear whether the aircraft plant
< #16 XX 85 | assembling some aircraft (no engines); was about to commence airframe & engine produc- | or the adjoining Naval Air Depot were attacked. See
E 11/ 11/44 B. C. | tion: and was fairly important repair center. First 3 attacks set back planned large- | note of attacks on Omura Naval Air Depot. Target
< scale prod. of airframes & engines by several months. Estimated 125 completed a/c 90. 36-849 following.
= #17 XX 204 plus 60 engines destroyed. Loss to future output believed not large because new por-
?E 21/ 11/ 44 B. C. tion of plant where main damage was done would have come into production slowly; old
= assembly plant & repair sections were damaged but enough intact space remains to carry
x #22 XX 51 on former output without great reduction.
z 19/12/44 B. C. |
= |
. #25 XX 89 |
s 6/1/45 B. C.
2 ; See comments|
2 | Nakajima A/C ¥7 XXI 58 Physical Damage: A few scattered hits throughout plant prior to Navy attack on |7 Feb: | Assessment based on rather poor photography.
| Engine Plant 24/ 11/u4 B. C. | engine test cells, and machine shops damaged slightly.
== | Musashino-Tama .
= | (Target 90. 17-357) #10 XXI 142 | Economic-Military Effect: Most of the damage inflicted prior to Navy attack on {7 Feb.
> | 3/ 12/ 44 B. C. had been repaired. The loss in finished engines was negligible up to that time. The
= Navy strike inflicted moderate damage estimated to result in loss of about 1100 army
= #16 XX1 103 and 1100 navy engines.
> 27/ 12/ 4y 8. C.
o #18 XXI 50 |
E 9/1/45 B. C. |
> #22 XXI 61
s 17/ 2/ 45 Navy
UI', v | al b i
E Mitsubishi A/C #12 XXI 18 { | Physical Damage: 25% of older section of plant damaged, three-quarters superficial substantial repair in two Iarge-buildings siqce
— | Engine Plant, Nagoya 13/12/44 B. C. | and one-quarter structural in attack orior to | February. Attack on 15 Feb. did December 1944 attacksi Production of 14 cylinder
w | (Target 90.20-193) | moderate damage to I4 cylinder engine section. engines believed low in last halfﬁof February,.but
- #14 XXI 130 quick recovery expected. Production of 18 cylinder
2 22/12/4y | B. C. Economic-Military Effect: Loss of output will depend on the extent of intermal damage engines not serious!y affec?ed. Some |nd|c?t|on that
S the range being between 1800 and 3300 engines. 14 cylinder production is dispersed. Certainly the
z #21 | XXI 117 sastern section making 18 cylinder engines is most
i 23/ 1/45 B. C. Note: Assessment does not include damage by attack on 24 March since photos have not | important unless heavily damaged on 24 February.
= | reached Washington. Field reports indicate considerable damage to new section making
v #34 XX 104 | 18 cylinder engines.
5 15/ 2/ 45 B. C. |
£ XXI
i 24/3/u5 B. C.
2 - —- et - : =
E Kawasaki Engine & #20 | XX1 160 Physical Damage: Both engine plant and assembly plant were severely damaged. 3cat- substantial repair to the en?ine section and some littl
i A/C Assembly Plant, | 19/1/45 B. C. tered hits were registered on metal fabrication and component erection shops of air- | repair to the airframe section appears to b? underway.
Akashi ' frame section largest buildings - fuselage sub and final assembly received 8-9 direct | This plant may attain target value by the middle of

(Target 90. 25- 1547)
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hits.

Economic-Military Effect: Loss of 1500 or more engines which will be reflected at a

later time in the loss of 250-600 aircraft assembled by the Kawasaks airframe plant in
Loss of 200-250 aircraft manufactured at this plant.

Kagamigahara (Target 90.20-2u0).
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2 M| SSION FORCE TONS .
- TARGET & DATE | ATTACKING| DROPPED | RESULTS 8 COMMENTS
Z . S 413 =4 XX| | 154 Moderate damage inflicted. A loss of 90- 140 airframes is indicated. This duplicates Recent photography shows little repair and much
< mtsuz:Sh:nA,i i 8l at least some of the loss already caused by attacks against Mitsubishi A/C Engine clearing. 1t is probable that considerable dispersal
E" :::zr;a St | Plant. In addition, planned expansion has probably been interrupted by severe damage has taken place.
— | (Target 90. 20- 194) #19 XX1 128 to a new part of the plant.
S 14/1/45 | B.C.
; | L 4 |
i ’ .
< i : ﬂ Bomber Command attack resulted in loss of at least 900 aircraft. Complete returns from the Navy show that this plant
Nakajima Aircraft, #29 XXI 118 Heavy damage from XXI | . ! e X
i , ' | ing Navy attack completed destruction and raised the loss of at least [400 was not attacked on 27 Feb. as stated in report No.
= | New Ota Plant 10/2/45 B. C. | The fOf'Ow'ﬂg avy
= | (Target 90. 13- 1544) - slrorart,
= 17/ 2/ 45 Navy |
: ' | T
Nz [
- < Tachikawa Aircraft 17/ 2/ 45 Navy Moderate damage to new section not helieved to be in production; little damage to Based on rather poor photography.
= (Target 90. 17-792) | section in mass production of combat type.
= | . : = . —
O |
= Hitachi Aircraft, 17/2/u45 Navy | Moderate damage resulting in loss of I3 months output. Probably not high priority engine target.
E Tachikawa Plant Little information as to type of engine produced.
z (Target 90. 7-2009) | |
=
e S i e
o= |
: : . . : . : ; i
o s ; | lting in loss of about 650 aircraft. Plant will be in substantial production six wee
5 :ﬁ"l:a“'-naPlAl ":faftv s | i o R 9 after attack unless equipment is moved.
= (Target 90. 13- 1545)
'_
:JJ 1
e No photographs - Communiques report damage.
* Oita Naval Air | 17 to 21} Navy )
= Station (Target 90. 33 March XXI
i{ ‘ E = !308) | B' c'
S ; o | Jine 2 : | BEESEE
S . I | N No photographs - Communique from Navy and pre-
3 | Omura Naval Air Depot 259 3 iy liminary report from XX| B.C. indicate good to
p (Target 90.36 - 849) ';;;;t;ll - excellent results.
. 8. C.
e
|
= — e - - =
= . | | N No photographs - Communique from Navy and pre-
fi Kaonys: Ravel Alr Ste i 4met 7 i | liminary report from XXI B.C. indicate good to
= | (Target 90.38 - 1378) | 2;;;345 P | R
b |
= B. C.
#
. No photographs - Preliminary report indicates
I?Ch;'a'tAE:? t 90. 35 e ;xé qood to excellent results.
ir Depo arge ‘ . C.
- 1236)
- e i i i
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Tvype Model fste Engine Manufact
yP i Produced b‘y Engine gine ac Iurer
12 /LL Name Target No. Used Name Target No.
S+ B deiks 63 265 Nakajima Koizumi 90 +13=1545 Sakae 21 Nakajima=Musashi 90.,17=357 1
Fighters 50 Mitsubishi Nagoya 90.20-19L Sakae 31 Ishikawajima 90.,17=1391
e s 270 -<Nakajima Ota 90.13-15LL Tyve 2, 1150 Nakajima=Musashi 90.17=35T7 |
Tachikawa A/C Co. 90.17=792 AR (and Kawasaki Akashi ) 90.,25=1547 |
Tony 150 Kawasaki-Gifu 90.20-240 Type 2, 1100 Kawasaki Akashi 90.25=-15L7
Frank 100 Nakajima Ota 90.13-15L4 Ha L5 Nakajima=Musashi 90.17=357 l
Sam 60 Mitsubishi=-Nagoya 90,20-194 Homare Nakajima=Musashi 90.17-357 |
George 55 Kawanishi Naruo 90,20-2L0 Homare Nakajima=Musashi 90.,17=357
Jack 50 Mitsubishi Nagoya 90,20=-19Y4 Kasei 23 Mitsubishi Nagoya 90.20=193 '
Tojo 50 Nakajima Ota 90.13=-15LL; Type 2, 1450 Nakajima-Musashi 90.17=357 '
Rex 25 Kawanishi=-Naruo 90,25=18 Kasei 13/2L Mitsubishi Nagoya 90,20=193 |
: Luke 3 Mitsubishi Nagoya 90.,20~-19L Kasei 2l 1tsubishi Nagoya 90,20=193 !
. Steve 3 { s Ha 10L Mitsubishi Nagoya 90,.,20-193 .
2 e Nakajima Musashi 90.17-357
- S
Rufe 15 Nakajima Handa 90.,20-1635 akae 21 {Ishikawajima et B 90.17-1391 |
Pat 3 Tachikawa A/C Co. 90.,17=792 7 7 ? |
L
| T.E, Nick 75 Kawasaki Gifu 90.20-21{0 Type 1, 1050 Ishikawajima 90.17=1391
| Fighters Irving L5 Naka jima=Koizumi 90.13=154L5 Sakae 21 Naka jima=-Musashi 90.,17=357
Denko 5 Aichi Nagoya 90.,20=-1729 Homare Naka jima=Musashi 90.1‘?-357
Tenrai 2 Kawanishi Naruo 90.25-18 Homare Noka jima=Musashi 90.17=357 |
Ki 80 2 Nakajima=Ota. 90,13=-15LL 7 ? 7
|
TE : - Kawasaki Akashi 90.,25=1547
-Mitsubishi Nagoya _ 9C.20=19 ; S =
Bett Kasei 21 Mitsubishi Nago 90.2C=-193
b 75 {Mitsubishi Mishima | 90.,27=-1681 s
oy : Kasei 25 Mitsubishi Nagoya 90.,20=-193
Frances 75 Nakajima Kolzumi 90.13-15L5 <Homar'e Nakajima Musashi 90,17-357
Peggy 50 Mi tsubishi Nagoya 90.20-19) Ha 10L Mitsubishi Nagoya 90,20-193
Helen e Nakajima=Ota 90.13=154l Type 2, 1450 Nakajima=-Musashi 90.17=357
Taizan 15 Mitsubishi Nagoya 90.,20=194 Ha 104 7 Mitsubi shi Nagoya 90,20=193 ?
Ki 82 2 Nakajima Ota 90,13=15LL Homare ? Nakajima Musashi 90,17=357
Ki 83 2 Mitsubishi Nagoya 90.,20-194 Ha 104 ? Mitsubishi Nagoya 90,20=193 ?
= 1
SeKe Kate 20 11th Naval Air-Hirc 90.30=660 Sakae 11 Nakajima Mishima 90,17=357
Bombers Judy 130 Aichi Nagoya 90,20-1729 Atsuta Aichi Nagoya 90,20-2010
Jill 50 Nakajima Koizumi 90.13=-154L5 Kasei 25 Mitsubishi Nagoya 90,20=-193
Grace 15 Jedur Navalk Ay (s 90.36-1627 Homare Nakajima Musashi 90,20-193
~Aichi Nagoya 90,20=1729
—— ) = : |
T.E. Dinah ) Mitsubishi Nagoya 90.20-19L Type 1, 1050 Mitsubishi Nagoya 90,20-193
Recce i ) 60 E
Clara ) Tachikawa A/C Co. 90.17=792 Ha 104 ? Mitsubishi Nagoya ? 90.,20~193 ?
| Edna ) Mitsubishi Nagoya 90.20-19L
Sele - (Mitsubishi Nagoya 90.20-19L Type 99, 950 Mitsubishi Nagoya 90,20-193
Recce PInLe ; 70 (Rikugun Arsenal 90,.,17=2008 P y B
Ki 65 ) Mitsubishi Nagoya | 90,20=19L ? ( ? i 28 i
Watanabe Aircraft Plant ; : Mitsubishi Nagoya o20=
Jake LO < (Kvushu Hikoki ) 90.35-662 ansed hj/ml (11th Naval Air Hiro 90.30-660
Pete 30 21st Naval Air Omura 90.,36=1627 Zuisei 13 Mitsubishi Nagoya 90,20-=193
Paul 20 Aichi Nagoya 90.20-1729 Kinsei 5L Mitsubishi Nagoya 90.20=193
Norm 10 Kawanishi Naruo 90.25=-18 Kasei 2l Mitsubishi Nagoya 90.20-193
Myrt 15 Nakajima Koizumi | 90.13-1545 Homare Nakajima Musashi 90.17=357
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PRINGIPAL JAPANESE ENGINES , THEIR PRODUCERS AND PLANES USING THEM
NOVEMBER 1944

T ———— e

Made by Est Airframe Made by
e e - ————a ® 4 L e
Engine Plant Target No, Production Used in Plant Target No,
11/44
.-———-.——-—_-___-.—-———w
i |
Sakae 21/31 Nakajima Musashi 90,17=357 530 Zeke 52 Mitsubishi Nagoya 90,20=194
| Nakajima Koizumi | 90,13-1545
Irving Nekajima Koizumi 90,13=1545
Rufe Nakajima Handa 90,20-1635
o S Y .
Homare Nekajima Musashi 90,17=357 355 Frances, Myrt Nakejima Koizuml 90,20-1635
Ki 82 Nakajima Ota 90.13=1544
| Sam Mitsubishi Nagoys 90,20-194
| Tenral, George Kawvanishi Naruo 90,25-18
' Grace 2AQet Naval Air Omura 90,36=1627
" | : Aichi Nagoys 90,20=1729
| Denko Aichi Nagoya 90,20-1729
Sakae 11 Nakajima Musashi 90,17=357 30 Kate 11th Naval Air Hiro 90,30-660
Type 2, 1150 | Nakajima Nusashi 90,17-357 | L75 | Oscar Nakajima Ota 90,13-1544
Tachikawa A/C Co, 90,17-792
Ha 45 Nakajima Musashi 90,17-357 140 Frank Nakajima Ota 90,13-1544
Type 2, 1450 Nakajima Musashi | 90,17=357 180 Helen, Tojo Nakajima Ota 90.13=1544
Total Nakajima | 1710
__________r——————————‘—- — e ____————-r——t ———————————— ~ e —————————
Kasei 13/24 Mitsubishl Nagoya r 90,20-193 100 Norm, Rex Kawanishi Naruo 90,25=-18
| Luke Mitsubishi Nagoya - 90,20=194
21 - Mitsubishl Nagoya 90,20-193 350 | Betty Mitsubishi Nagoya 90,20-194
Mitsubishi Mishima 90,27=1681
22 Mitsubishi Nagoya | 90,20=123 65 Emily Kawanishl Naruo 90,25-18
23 |  Mitsubishi Nagoya 90,20-193 | 70 Jack Mitsubishi Nagoya 90,20-~194
25 Mitsubishi Nagoys | 90,20-193 | 170 Jill, Frances Nakajima Koizumi 90,13=1545
Kinsei 43/44 Mitsubishi Nagoya | 90,20-193 | 70 Jake Aichi Nagoya 90 ,20-1729
| | Kate 11th Naval Air Hiro 90,30-660
. 53 Mitsubishi Nagoya 90,20-193 - 170 Tabby Showa Aircraft
54 Mitsubishl Nagoya 90,20-193 100 Paul, Val Aichi Negoya 90,20-~1729
Zuisei 13 Mitsubishi Nagoya 90,20-193 40 Pete 21st Naval Air Omura 90,36-1627
Type 1, 1050 Mitsubishi Nagoya 90,20-193 300 Nick Kawasaki Gifu 90,20=240
- Dinah Mitsubishi Nagoya 90,20=194
Type 99, 900 | Mitsubishl Nagoya 90,20-193 100 Thelma Tachikawa A/C Co, 90,17-792
| Sonia Mitsubishi Nagoya 90,20=194
Ha 104 Mitsubishi Nagoya 90,20-193 250 | Peggy Mitsubishi Nagoya 90,20-194
| Edna Rikugun Arsenal?
Clara Tachikawa A/C Co. 90,17=792
Total Mitsubis 1785 |
S s e - — 4‘_—————— e 4
Type 2, 1150 Kawasaki Akashi 90.25=1547 225 Lily Kawasaki Gifu 90,20-240
Type 2, 1100 |~ Kawasaki Akashi 90,25-1547 210 | Tony Kawasaki Gifu 90,20~-240
| Total Kawasaki 435 |
I E———————————
Atsuta Aichi Nagoya 90,20-2010 180 Judy Aichi Nagoye 90,20-1729
Sakae 21 Ishikawajima Tomioka 90,17=1391 60,'_"_ Zeke Mitsubishi Nagoya 90,20-194
4 . Nakajima Koizumi 90,13=1545
Kinsel 43/4b 11th Naval Air Hiro 90,30-660 60t Jake Aichi Nagoys 90,20-1729
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Target

Qmura A/C Plt.
Kyushu
(Target 90.36-1627)

Nakajima A/C
Engine Plant
Musashino-Tama

(Target 90.17-35T7)

17/2/L5

Mitsubishi A/C
Engine Plant, Nagoya
(Target 90.20-=193)

Kawasaki Engine &
A/C Assembly Plant,
Akashi

(Target 90.25-1547)

m e
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Mission
& Date

#13
25,/10/LL

#16
11/11/4)

#17
21/11/Lk

#22
19/12 /Ll

Shins

#7
2lL/11 /bl

#10
3/12/hk

#16
27/12 /il

418
9/1/L5

#22
26/1/L5

#12
13/12/uk
#1l

22 /12 /Ly

#21
23/1/U5

#3L
15/2/L5

#20
19/1/L5

Force
Attack

X
B.C.

XX
B'Gi

XX
BeGo

).0.
B.Ca

X

B.C.

XXI
B.Ce

XX1
B.Ce

XXI
B'C-

X1
B.C.

XXI
B.C.

Navy

XX1
B.Ce.

XXI

B.C.

XX1
B.Ce.

XX1
B.C.

XXI
B.C.

142

103

61

g |

130

5 i

10k

160

Resul ts
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Photo cover is available for assessing results of first three attacks but
not last two. In view of blind bambing and relatively low tonnage of last
two attacks, it is probable that no substantial additional damage was dona.
Prior to attack, plant was assembling some aircrait (no engines); was
about to commence airframe & engine production; and was falrly important
repair center. First 3 attacks set back planned largs-scale prod. of
airframes & engines by several months. Estimated 125 completed a/c plus
60 engines destroyed. Loss to future output believed not large because
new portion of plant where waln damage was done would have come into
production slowly; old agsembly plant & repalir sections were damaged but
eanough intact space remains to carry on former output without great
reduction.

M‘W

P T

Physical Damage: A Yew scattered hits throughout, plant prior to Navy
attack on 17 Feb; engine test cells, and machine shops damaged slightly.

Econamlic-Military Effeck:
attack had been repaired.

up to that time.

Most of the damage inflicted ~ior teo havy
The loss im finished engines was negligible

s e i e i ™

vonmzents _ l

e S Y A T T e A LIV i e ) ST & T AT

Most of damage dome by first attack; all
others largely through heavy undercast.

e

No esgtimate of damage by Navy attack on
17 Feb 45 available. Communique reports
substantial damagee

e e e e e e e e e e S

Physical Damage: 25% of older section of plant damaged, thres-quariers
superficial and one-guarter structural in attack prior to 1 February.
Attack on Feb did moderate damage to 1L cylinder engine section.

Economic-Military Effect: Loss of output will depend on the extent of
Internal damage tne range being between 1800 a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>