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Almong the exploits of the Twentisth Airp Force, the
unique and effective miniag of the home waters of the Japan-
ese Empire by B-29's played a significant role in gaining am
early victory. This Phase Analysis of the Twentieth Airw
Force Strategic Mining Blockade of the Japanese Empire de~
scribes the operation. Many of the methods employed in the
conduct of the B-29 aerial mining cempaign were precedent
breaking and in marked contrast with traditionsl techniques
and with methods employed by other commands during the course
of the war.

Significant facts and battle lessons szained in the
course of the mining campaign are clearly described and il-
lustrated in this condensed summary of the op=sration.

Since the B-29 mining campaign demonstrated for the
first time that air power can carry the brunt of a strategic
blockade of a powerful maritime nation, it is recommended
that this Analysis be given careful consideration and evalua-
tion in future military planning,
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Ig the fall of ] e R =3 mining camp=ig: i
dicated that ean early {oping was necessary
great force sg=inst Jaze % possessed the capa:i-i:y
However, only B-27 airer THe Army hai ::ns
of carrying out such = s Therefors, ir
aircraft -- ths Nawvy had - n-Chief, cifin
November of liif, the Cdoomms - General, Army Air
Fleet, propcsed o the 184 <rz i-oosition of & mining

. Forces, that he underizie o o.---:Zion was acceptei oy
blockade of J=pan, Thise Com= ~ding General XY
the Alr Forces, =nd thEc..3 in Docember to imitiste
Bomber Command, was 2irsef -.--3.1:1 to begim on or =-
planning for opsrzticns 4
bout 1 April 1945,

‘ne IXI Bozoer Command wes an

The mission given “28pcxade of all Japenese sea
ambitious one -- the DloGi:. —onths, with the cooper-
commerce -- but within ’*g-¢-- forces, both Army =nd
ation of other anti-shippiii. s;tstantially o meoom-
Navy, the Command was 22} --. ianning, advantaze was
plish its objective. Iz %.._: -.op tie Britisa Mining

taken of the lessons l=zrn

“‘empaign szainst Germsny, as well as from our own
P-revious Army snd Navy mining campaigns in the Pa-
Cific. The entire aircraft operation, both planning

anda execution, was conducted by the XXI Bomber Com-
mand, but all preparations, mine modification and
logl stics were provided by the Navy. Only B-29
Ccrews carried out the mineleying missions, but both
ATm;s and Navy personnel were utilized in all phases
of the planning.

The 313th Wing carried out the tactical plan-
niag and minefield design, as well as the execution
0T the mining missions. The preparation of the mines
was carried out by Mine Assembly Depot No. 4,

In studying this report, certain facts should
be kept in mind -~ facts which show the extent of
this operation and its effect on the Japanese desire
and ability to continue the war:

* As a by-product of the Mining Blockade, it is
estimated that over 1 ,000,000 tons of enemy
shipping were sunk or damazed by mines, while
the number of sorties utilized wzs only about
6 percent of the entire Twentieth Air Force
effort.

nes laid (over 12,000)

* The total number of mi
that 1aid 1in the European

was smaller thaz :
Theater, but th le of the effort against
Japan was large* wh measured in terms of
mines lald per month -- which is the criteri-
on in attempting to establish a blockade.
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* In the process of the operation, the XXI
Bomber Command flew 1its 1longest offensive
combat mission of the war.

* The 505th Bomb Group, in one month's sustain-
ed effort, exceeded by 15 percent the next -
highest command record of sorties flown per
month per aircraft assigned. This was done
without a single combat loss, and is merely
one instance documenting the gquality of the
313th Wing's flying, maintenance, and plan-
ning.

* The Mine Depot, with the very minimum of per-
sonnel, exceeded all records of U S forces in
the number and rate of mines prepared. The
highest standards of inspection were main-
tained in spite of the fact that more than
200 different tvpes of mines were required.
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Phase Analysis of the Twentieth Air Force Strategic Mining Blockade of the Japanese Empire

The Mission s

The mining mission was to complete the dest .uc-
tion of the Japanese shipborne lines of communica-
tion. The three principal objectives were:

1. To prevent the importation of raw materials
and food into Japan.

2. To prevent the supply and deployment of her
military forces,

3. To disrupt her internal marine transporta-
tion within the Inland Sea.

It was believed that the mining, if carried out
in force, would terminate practically all imports
into Japan; first of raw materials, finally of food.
As a result, enemy industry would be starved for ma-
terials and eventually cease production, and the en-
eny population would be reduced to starvation, The
effect of starvation would combine with the incendi-
ary raids to reduce the civilian will to wage war.
Therefore, the operation was called STARVATION,

The Target

When the mining campaign began, the enemy had
approximately 2,000,000 gt of shipping of 1000 gt or
over afloat, This shipping passed freely through
Shimonoseki Straits into the Sea of Japan and the
Yellow Sea, as well as to the southern areas con-
quered by the Japanese, via the Straits of Formosa.
Very little Japanese shipping was able to challenge
the mastery of the American submarines in Pacific
waters, but on the other hand, enemy minefields and
escorts, as well as air patrols, prevented any ef-
fective utilization of our forces against the ship-
ping in the Japanese Inner Zone. The amount of
shipping and the routes were adequate at the begin-
ning of the year to supply the enemy's needs in the
Inner Zone.

It 1s estimated that foods =and raw materials
were moving into Japan at a rate of from 1,000,000
to 1,500,000 tons per month. There were numerous
indications that, whatever the shipping requirements
were, Japan's shipping position was approaching a
marginal point, and that any further substantial re-
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-~ be of a strategic nature, and
~- .Strategic bombing of Japan.
. z-3llow show the importance of
-- -the Japanese. ,

following percentages of im-
ese industries were seaborne:

csns -2 211 oil supplies.

cont ot 2all iron (iron ore and in-

sent o2f 2ll coal (including 90 per-

o s-lone, the nutrition standards
.-~ ===+t the difference of 20 teo 30
s:==5Tence between actual subsist-

-z =-°T a large part of the popula-

=-~=z5¢ Home Waters, the Inland Sea
Tzhht shipping route, well pro-
““sthe overland obstacles of ter-
-r=v=-=ted the development of exten-
22 =o-gOr transportation facilities.
=it of all transportation was
-~ 57 percent of all_ the cosl

used. One-hal® o+ ==he power used in the great in-
dustrial regic;; ~¢ mgobe-Osaka, Nagoya, and Tokyo
was obtained frozm wz-epfbOrne coal.

The number -_._.anese ships aveilable had been

greatly reduced
remaining shinc
nerable to our
erating in the
tensive minefis=

The Japans
larch 45 was zs
and over:

"hy oyul submarine warfare, but the
ine gllor the #ime being, ‘was inwul-
.:-ne attacks because it was op-
~-~_one, and was protected by ex-
s:afficult to penetrate.

e herallonteflece M psSition a5 of 27
“ThiiomE 1or Stellips of 1000 =t

Total Gross Tons

Shipping afloat, 7 Dec 41 plus all
subsequent acgquisitions and con-

struction, 7 Dec 41=27 Mar 45..... 9,000,000
Less sinkings, 7 Dec 41-27 Mar 45.. 7,190,000
Bobal afloabEsaNar 45, , 00000 S 1,810,000
lLess 20 percent factor to cover
SHEpS LT TepaE N S : 362,000
Total operable, 27 lfar 45..... el ot 1,448,000

More than 60 percent of the tonnage of this
shipping was composed of ships with a size of 4000
gross tons or larger. These large ships were the
prime targets, and one of the mining problems was to
sink ships selectively. One mine could sink or ser-
iously damage one 10,000 ton ship at ten times the
profit that would be obtained if the same mine sank
or demaged one 1000 ton ship.

The shipping necessary to support the faltering
enemy war industry each year required approximetely
12,000 passages from Chinese and Korean ports via
Shimonoseki Straits, approximately 12,000 local voy-
eges between Inland Sea ports, and 15,000 voyages to
the Kobe-0Osaka region. As the enemy attempted to
disperse industries, a move made necessary by the
strategic bombing of Japan by the Twentieth Air
Force, his transportation requirements increased
markedly. Since his railroasds and motor facilities
were already strained to the maximum, this had to be
effected largely by sea transportation. Further-
more, the destruction of his stockpiles by incen-
diary and bombing raids required an abnormal trans-

.fer of raw materials between different regions. In

particular, the transfer of his fuel supplies, which
were stored in s few regions, could be greatly dis-
organized by strategic mine warfare. Because the
flow of oil and aviation gas from his sources in the
South had been reduced, such a disorganization would
further seriously affect his war industry.

Plate I (page 20 ) represents schematically the
railroad routes of Jepan and indicates the ports
served by railroads which might be used for diver-
sicnary ports.
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Phase Analysis of the Twentieth Air Force Strategic Mining Blockade of the Japanese Empire

Plate II (page 21
shipping routes used
inception of the minin
portionate amount in t

) represents schematically the
by  the ‘Japanese prior Lo the
g campaign and shows the pro-
he wvarious routes.

In addition to the merchant shipping, the enemy
still possessed a formidable striking force of naval
vessels, although this force was meager compared to
that which he once possessed. These men-of-war were
based principally at the great Jepanese naval base
at hure, althou units of the fleet were frequently
found in ot! nd S aresas. Our invasion of
Qkinawa was prior to commencement of

pre
t
n

the mining operat vent enemy naval in-
two eritical weeks of
aval forces were also a

terference during
the invasion, the Ja
mining target.

At the inception of the mnining program, the
principal enemy naval units operable were:

5. BB @
2 BB-LCV
10 €V, GVL, and CVE (approx)
g pr 8 €4 and CL

It is believed that the carriers were substan-
tially immcbilized because of a lac f an adequate
complement of aircraft. The BB Yamato was the back-
bone of the heavy fleet units. While a naval force
could be assembled for a sortie against allied naval
units, such a sortie was expected only in connection
with enemy defensive operations.

Mission Planning Problems

1, Mining nltitude., The most important deci-
sion in regard to operations was the altitude to be

selected for the attack., Theoretically, mines were
capable of release from any altitude up to and in-
eluding 55 000 feet. Mines could be dropped either

in daylight or at night, In the first case, visusl
methods could be used in & manner similar to bomb-
ine - andSeadar methods colbld be used eitberin the
dayf‘ ne or at night. Mines could be dropped either
by single airecraft or by formations of aireraft.
However, an analysis of these factors clearly showed
the advantaze of single flights at night dropping
mines from low altitude by radar. The reasons were
very evident.,

a, First, mining by daylight necessitated
formation methods for defense. The inherent design
of minefields reguires wide ispersal of mines cov-
ering large areas, It would have been exceedingly
difficult to achieve this wide dispersal with use of
large formations; that is, the mines could be dropr-
ed successfully but the minefields themselves would
be of a concentrated character and therefore ineffi-
clant.,

b. The gecond factor against daylight mis-
sions was the necessity to carry them out at very
high altitudes. 3Study of the sccuracy attained from
30,000 feet with the best possibls radar wind meas-
urements or with the best predicted weather, showsd

that at most an accuracy yieldine an averaze radisl
error of about two miles could be counted
was improbable that even this coulil be ccu;,vCﬂ. 1t
was estimated that the accuracy from altitud
50,000 feet would be one-fourth of that which
be obtained at 5,000 feet,

¢c. The third faeter against d it high
altitude operati was the limited m d that
could be carried; about one-hslf or 1 f that
which could be carried at Jlow altitud single

flights.

urth factor was +ha

fo resulted in heavy oD
es essive mechanical str
er anical strsin oz
£ t low altitudes was
thu ratione]l losses by n
ures.

2. A Tairth 18
ing in daylight returns
ing was necessary, =and
would be more effective

Derllvu was I
operations., ) ing
tions was dang
in search for
would result in

) O

rescue
e and better min-

ing.

f. & sixth factor was that the operation
of a single aircraft at night wotld probably result
in greater fety agair enemy anti-aircraft, es-
pecially if full T leration were used and the
target att: T overcast periods. A special
study of ti + DY em for mining was made by AAF
POL, as gi in annex B. It was concluded that for
Single aircraft flying at low altitudes at night an
altitude of 5000 feet toc 6000 ieet gave optimum

safety.

va that take-off and
igrt, 1ncressing the

2aa 0l oht «dvantages of night
operations were n he é@bogve. Briefly,
they could be summed up ¢ lows:

4

b, Four times the accuracy could be at-

Atnined.

c. A&fficient minefields could be designed
and laid.

d. Naintenance of asircraft would be great-
1y improved because of lowered engine strain with a
resulting reduction in operational losses.

e. Flak damage and loss would be much
lighter.

f. Alr-3ea Rescus facilities would te more
effcetive in reducing loss of crews,

v

o]
®

e appeared to be no reasonable argu-
ments to r aigh altitude night missions by sin-
gle aircraft. It was concluded that night operations
uSLLg single aircraft at low altitudes would be ap-

ximately twenty times as effective as daylight
perations and approximately ten times as effective
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accordingly, plans for carrying out night
mining missions at low altitudes, with single alr-
craft, were presented to the Commanding General on
2] January 1945, at which time he directed thet min-
ing be carried out at low altitudes using single
aircraft at night.

3., Minelaying Methods. Several methods of
laying mines at night had been previously used, =and
several modifications of these methods were pro-
posed. The oldest method was to lay mines visually
using visual methods of target identification. These
methods were used most extensively by the British,
by PBY aircraft in the SW Pacific, and by Navy PB4Y1
aircraft in the Central Pacific. They were also
used by B-29 aircraft of the 5°th Bomb Wing in mine-
laying operations while based in India. However, it
was clear that this method could not be used in the
Zupire where different weather conditions would per-
mift visual methods less than 10 percent of the time.
The very low altitudes required for visual recogni-
tion at night are impossible over Japan because of
the mountainous terrain.

It was therefore necessary to rely entirely
on radar methods of ainelaying. Radar minelaying
had been used by the British and was tried in drills
carried out by CominPac at 0Oahu. B-29s of the 53th
3o0mb Jing, employing the AP 13 Radar, had also made
ilmited use of ‘radar methods of mlneldylno. The
B-24s of the 42nd Bomb 3gusadron of: the 11th Bomb
Group hod achieved reasonable accuracy in their ex-
Lengive ise of radar methiods in the minine of the
Sonins S particularly af . Chienl dima. The mebtlods
used by these two groups appeared to be suitable in
principle, with some modifications, for a mining S0P
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nigh altitude night missions,and with lower loss-
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Phase Analysis of the Twentieth Air Force: Strategic Mining Blockade of the Japanese Empire

by the 313th Bomb Wing. The Naval Air 3tation, Bia- Two courses of act:-ion were possible. The first was quired as an accompaniment, expert photo interpreta-
tuxent, Md., had summarized and catalogued the o B to mine all target:ss more or less un feemly, - @Whis tion of shipping. This combined task was carried
ious methods, The cross bearing techniguelof 1den- gradual building o:iof the minefield in each area with- out by the Third Photo Reconnaissance Squadron and
tifying the release point developed at the Naval 4 ir out achieving earljly blockade at any particular port the Combined Central Interpretation Unit. All other
Station, Patuxent, Md., was considered, but this e - would serve notice= on the enemy that all his ports intelligence was provided in two special mine intel-
fered nc advantages. E would be attacked >nd  thus permit him to develop ligence summaries -- one prepared by the Military
countermeasures at = =11 areas. The advantage of this Intelligence Service and the other by JICPOA. These
course of action ws that widespread attack initial- summaries provided some of the most decisive infor-
The 313th Bomb Wing was therefore directed ly would be beyond © 1is sweeping capability and prob- mation used in the mining campaign.
to develop & minelaying procedure essentially simi- ably would achievee very good attrition during the
lar to the radar bombing methods in which the pec— period. The diss@edvantage was that in many of the 3 The second.task was to obtain Fhe best pos-
sonnel of the Wing were already trained. The  :3im p;lncipal targets, lizht minefields would achieve sible ?ecords of mnmine locati9ns, both in order to
was to utilize all of the previous training of the little or no resuliizs because the enemy could avoid dgtermlne phe accuracy of laying so as to evaluate
Viing and to obtain the simplest possible procedure, them. the effegtlveness of particular minefields and min-
accepting minor inaccuracies of smaller magnjtude » ing misslons, as well as to provide data for future
than that determined by the resolution of the APQ 13 - The secomdnd course of action was to jlay down minesweeping operations by our own forces. Fortun-
Radar. For example, the effect of wind drift on the the strongest possssible minefields at thg enemy's ately, radar scope cameras provided'a means for an
parachuted mines was minimized at low altitudes =2nd Principal shippingle bottlenecks, commencing with his accurate and permanent record of mine drop loca-
the necessity to take wind into detailed account was Inne? Zope in the= 1Inland 3ea and the Shimonoseki tions, end more than >9 percent of the drops were
reduced. This resulted in a simplified minelaying Straits, and workiminz out as rapidly as the wmine sup- recorded in th1§ way. FPrior to mining operationsj a
procedure, ply would permit. The advantage of this plan was complete reporting system was established by the XXI
that the ensmy woulild be faced immedistely with a ma- Bomber Command, largely based upon the mining ex-
Details of the SOP and training are given Jor clearanc i in his most important harbors, perience of _the 42nd Bomb Squadron in the Bonins
in Annexes C and G. their channels, ar in the vital Shimonoseki 3traits mining. This system ensured the accurate recording
artery, T ;s {dzble minefields would result of mine positions from the start of the operation.
in the imme m disorganization, blockade,
4, Force on Mining Missions., The Commanding and dest hipping. It was hoped that
General believed the most effective use could be succeedi ons could be scheduled rapid-
made of Twentieth Air Force aircraft if the mining ly enougt S the mining effort spread to The Weopon
was carried out by full wing missions. This was the outer > Inner Zone, the enemy would
compatible with the most effective use of mines in Sf HHEELG countermeasures. f.Fuﬁ: : 1. line Types available. Five principal types
the initial effort. Tt was believed desirable to ifff@o‘e’ ; oL Sodilels ?%?f e of mines were either on hand or in production for
establish strong and heavy minefields at the princi- would fof mpery sweepl?g specl V’C“an‘ use during the mining campaign. These consisted of
pal mining targets in order to force the enemy to nels throl « » +° was hoped that these channels two magnetic types the M11 and M9 Mod 1 both of
sweep and use specific channels. It was hoped these S?ul@ % 8§ °y reconnaissance, and minea by Whloh wWere bollewed to be familiar 46 Lthe enemy.
Shannels could be dete?mlned by reconnaissance and smaller s g efforts. Two others were acoustic types; one, the A-3, oper-
then re-mined. If only incomplete minefields were . % - SR ; ating on propeller noise in the acoustic region, and
laid in the principal targets and over a very wide- The initi@al concentrated mining of a few the other, the A-5 (in production but not yet avail-
spread area, it was considered that the enemy would targets in heavy f@orce, had the fur?her operational able), oﬁerating on ship hull vibration in the sub-
be able to avoid the mined areas in wide harbors advantage the 12 was practical foy a full sonic region. The acoustic A-3 was believed to have
such as Kobe-Osaka and Shimongseki. Thereforez in wing effgrt,._ S TE = plenning for 10 en 20 dlffergnt been recovered by the enemy from previous mining
order to leave*tng enemy no ch01c,? the early mine- targeps for the izl effort would have been inm- operations. A pressure mine type, the A-6, operat-
fields needed to §spcompl§te. Th}s effect could be practical. ing on the reduced water pressure under a ship re-
achieved best with full wing efforts. sulting from its motion, was in production but not
. : ; yet available. It was similar to a mine used on the
o On.the pas1s of this f??e?aSt of the enemy The prineifip=]l disadvantage of mining a few Normandy beachhead by the Germans with great suc-
reaction, it was hoped that Te-l IRg Sl b ean targets in grest fojorce ‘appeared to be that it of- cess. This type was believed to be unsweepable by
ried out on a continuous group basis at a later Tered the enmemy =n @ opportunity to concentrate his the enemy, as well as by our own forces.
time. sweeping or clearzmince methods in the regions first
: . 3 attacked and thus clobtzin guicker clearance. It was : Only the magnetic mines and the A=3% acous-
2 ; Therefore, the first missions were direited hoped that the choisice of mine types would make this tic mine were available for the first month's opera-
by the Commending General to be carried out as full difPieuls, tions. Both of these types had been compromised.

wing missions.

’ Rellable intelligence indicated that the
6. Intellizenince. There were two important in- enemy had planned to rely principally on his towed
telligence tasks th:hat were vital to the success of catenary magnet sweep which was easily capable of

5. Design of Minefields. In accordance with the mining cam Nn. The first was to ensure a max- sweeping our unmodified magnetic mines, Intelli-
the mission, the objective of the mining was to a- imum of continued rireconnaissance over the minefields gence also indicated the enemy's ability to sweep
chieve complete blockade of Japanese shipping. It in order to locate swept enemy channels for re-min- our original acoustic A-3 mine. It was believed his
was necessary to undertake this in a logical se- ing and to discloss e new type enemy sweeps. Recon- method was explosive, but details were unknown. It
quence of steps, each requiring different tactics. naissance carried ociout by the Twentieth Air Force re- was anticipated that the use of the A-6 pressure
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Phase Analysis of the Twentieth Air Force Striategic Mining

mechanism (and probably the subsonic A~5 mechanism)
would yield better results. However, as these mech-
anisms were not yet savailable, it was believed
early mining would produce a greater overall effect
than cculd be achieved by waiting for several months
to initlate operations.

2. Mine Modifications. In order to corrsct
the defects and weaknesses of the standard M1l and
M9 Mod 1 magnetic and A-3 acoustic mechanisms, local
modification of these mechanisms was Draposed to ac~-
complish two things: First, and most important, to
defeat the known enemy sweeps, and seuond, to selsct
the largest enemy ships for sinking, so as to obtain
maximum damage on a tonnage basis.

The Tirst of these goals required modifica-
tion of mine mechanisms to meet specific enemy coun-
termeasures or sweeping.

The second required adjustment of the sen-
sitivity of the mechanisms to mske them insensitive
against smsll ships.

Unwisely, the enemy had chosen a somewhat
crude sweep of towed magnets for mass production be-
cause it could be wused easily with small boats and
unskilled personnel. This sweep had been recovered
in gquantity and had been analyzed. The M9 Mod 1 me-
chanism, and less effectively the Mll mechanism,
could be modified by changing their timing in such a
way as to defeat this enemy magnetic sweep almost
completely. The change was therefore carried out
from the beginning. It was fortunate that the need
for ship selection requirsd reduced sensitivity of
these mechanisms, which further aided in reducing
the effectiveness of the sweep. It was Dbelileved
that for a short time, &t lsast, the megnetic mines
could be made almost unsweepable to the enemy by
proper modification prior to laying. This mecdifica-
tion waes difficult but possible.

Although it was Dbelleved the enemy could
sweep the original A-3 mechanism by explosive meth-
ods, modifications of this mechanism made by the
Mine Modification Unit on Oahu had altered the char-
acteristics of the mechanism so that it could no
longer be cleared by simple explosive sweeps. This
modification was not considered to be of continued
effectiveness 1n defeating ensmy countermeasures,
but one or two months effort on his part would prob-
ably be required to defeat it.

As a result of tThese two modlflc;:i:::, it
was believed that the tywo magnetic and the A-3 mech-
anisms, would be very K effective for & 1limited per-
iod, possibly for two mgonths.

The second ant slteration in the mine
mechanisms was the tment of their sensitivi-
4

> Ll
tiss. All mines were d¢dssigned for use in very deep
t

water, and most of targets had szax‘ow wa-
ter. An analysis of uracy which could be ob-
tained in the mining ojl ions and of the probable
width of enemy channsl ased on our own exper=
ience, indicated logistic limitations of

the mining effort would  prevent enough mines from
being laid to tnh reaten 55;1 ships attempting passage’
through the mined =re=zs,. As it later turned out,
the ratio of mines to £22ip passages was small. In

order, therefore, to z==k=s each mine of maximum ef-
fectiveness, it s ngscessary to adjust the sensi-
tivity so that th 3 would be to sink the

#F -

m u. ® o

I

largar ships. Alsc 1% necessary to adjust the

target width so th ap ships would tend to be
sunk or seriously ia:ag rather than to suffer
slight damage or to "swwesd" the mines without dam-
age. These changes %o {the mines could not be ideal-
ly realized becsuss of the complex consideration of
sweeping, 1lack of sx=zcfc information of the composi-

and the characteristics
:, However, it was considered
=: m=znetic mines the effect of
aguch as to double or triple
sgunk or damaged, and at least

would be achieved by modifi-

tion of enemy shi
of the minses the
that in the cass of %z
modification might b
the amount of tonn
some increase in

2

ol

cation of the A-3 2sf¥:ic mechanism, The Mine Mod-
ification Unit sand =dgfisquate supplies were not yet
available in the Marisnmes so that it was not pos-
sible to put all of theess decisions fully into ef-
fect for Phase I. is gmuch modification as was pos-
sible was done on thse mines prepared for the first
two full wing efforts.
This decisiomp tremendously increased the
rk of planning and exge;;:lon, since each mine had
to be adjusted for thes Dparti cular target to be hit
by the particular airepraft. Complex planning was

therefore necessary, E in execution each aircraft
had to hit the exact tamrzet assigned. This consid-
erably reducéd the °© zibility of operations. The
expected gain in tc:J_ige mined was believed worth
the additional effort.

Details of opsrpration of the Mine lModifica-
tion Unit are given in :Annex D.

Blockade of the Japanese Empire

3. Mine Assembly. All mines were provided and
prepared for use by the Navy. Figure 1 is a chart
s howing the flow of logistic information. Mine De-
rot No. 4 was established on Tinian and was ready
Yor operation by 20 February 1945; approximately
1500 mines were available at that date. However,
the shipment of new supplies of mines was slow, and
therefore the mining campaign was logistically limi-

' ted.

Details of operation and performance of the
M ne Assembly Depot are given in Annex E.

- 4] Mine Loading. The mines were handled by
the normal ordnance personnel of the 313th Bomb
Wing, after special indoctrination in installation
of safety and arming devices and parachutes. Parti-
cular attention was paid to 1lnspection, Mines were
loaded and the planes mined-up with the same rapidi-
ty as other ammunition in spite of the fact that
each mine was differently prepared and was designa-
ted for a perticular rack station in each airecraft.

Details of Ordnance operations are given in
Annex F.

Summary of Planning Decisions

Prior to initiating the first mining operation,
the following decisions had thus been made:

l. To use single aircraft unescorted, at low
altitudes, at night, laying by radar.

2. To use all mines avallable as early as pos-
sible.

3. By successive steps to initiate and main-
tain the blockade of:

The main enemy shipping artery, Shimonoseki
Straits.

The Inland Sea shipping routes which con-
nect Japan's great industrial zones.

The NW Kyushu and Honshu ports.
Korean ports (if possible).

4, To select for sinking the larger ships of
the enemy's merchant flest.

5., To defeat enemy sweeping by mine modifica-
tion when possible as new countermeasures occured,

L]
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Phase Analysis of the Twentieth Air Force Strategic: Mining Blockadé;%f the Japanese Empire

S

Org(]mZOﬁQn followed by the 5?‘?55'31 shipping rroutes znd smaller Early. modification and desensitization, which had
ports in the Inlsnd Sea. beinjgianned originally to prevent firing on small
Sh S shipsian, i
The com@and o?ganlzation for mining was normal Second, the invasion of COkinawa was sched- exﬁgiieﬁggg g:igogzzzented B dack ol b s
except for the lozistic and technical aspects, which uled to begin at about the same ttime é; B s b = ; *
w coordinate /ith iate N - BAnChan aatentid = e
C?Z: OOTgénigzgangl;nd EgeisiggrogggigelEazal agen missigns. CinCPac reguested the cllosure of sShimono- A second enemy reaction was the use of his
e i 3 g els are shown seki Straits by fiifi in Support oif Qkinawa in order interceptors to escort the minelaying B-29s in order
= 5 Egipreven;_p§§sage of enemy fleet, units through the To0 observe and note the location in which mines were
; ; : =fimonosexl otralts. The enemy couyuld carry out such dropped. This occurred during the April reinforce-
Continuous and close coordination of the mining a sortie undetected our submarin 3
3 3 i ie cea D JU’ SUDI rin f . - =
effort by o1l partioipating organizations wes naln: " T st e e
%;%n%d gy megns ofda geegly mine, confenepse, Jeld at The two requirezents werre compatible and anese warning net to all mine watch stations to be
p omber Comman cadquarters, and attended by the decision wes therefore mede to, mi } i1y Shi= -
representatives of each of the amctivities concernsd £ i el & 2 mine heavily S O the alert. Thus the enemy early adopted and de
g e monoseki Straits as the 7irst stepp in the blocksds. veloped mine location and clearance methods, as dis-
AE the same time, 3§9 decision was | made to establish tinguished from mine sweeping methods.
i : strong minefields in the EKure-Eiiroshima region in
TOC“COI Pk]nnlng grder to f{itel‘fer? further with anyy attempted sortie An estimate of the blockade produced by
; ; : : y enemy eet units durlng the =searly wesks of the this first operation concluded that effective clo-
ALl tactical plannipg was carried out e Okinawa invasion. The mininz opseration was sched- sure of Shimonoseki Straits was obtained for ten
515th Bomb Wing to whom the entire mining operation uled for the nights of 27 and 30 lsarch, days or two weeks, resulting in a reduction of traf-
was asslgned. The general tactical methods employed fic to 25 percent of normal, cutting the monthly im-
e dlrected'?n accor@agc? +witn & wurcceding des __Action was taken to reinfoorce gaps (due to ports through the Straits to about 50 percent. The
cisions, and with b Tom alulpude.experleng?_galned aborts in the first mission) in tthe minefields at more complete reaction of the enemy 4is shown in
in Pprevious incendiary attacks in schgdu*lng’dnd Kure-Hiros a durinz April, =nd tao harass the fleet Plate IV (page 23) in the new shipping routes caused
choice of radar IPs and APs. This made it possible units by dropping mines in Kure HaPBrbor and Sasebo heed Ve = ion
for the 313th Bomb Wing to take full advantage of . T i < 3 y :
all prgvious Ning experience, to modily tactics The iirec:iveg and the execution of this During the period 23 March to 3 May, it is
Leadbly so A5 bo take lato account mined de§1§n plan are given in deteil in XXI Boomber Command Tac- estimated that 35 Japanese vessels were sunk or dam-
ald o bullisfios, and to change tachios maplaly tical lission Report 47 znd 49, aged by mines, with e minimum loss of about 100,000
as operational experience in mining was gained. The Poas Eons ! ?
capable execution of the mining missions by the g & <
313th Bomb Wing was a major factor in the successful ) Results In carrying out | Phase I. 246 air Th
s » SOOI S = U - e tactical support of the Okinawa inva-
accomplishment of the mining operation. Crift were alrborne; laying 2030  mines in the tar- sion which was afforded by B-29 minelaying apparent-
: : get, with a loss of 5 eircraft. The distribution ly was effective., During the entire Okinawa cam-
., o outline of tactics 1is given in Annex G; de- and amount of the mining Is shown iin Plate III (page paign only one sortie wasgmade by major units of the
tails are given in the various Ta?tical Mission Re- 20 ), & Tap Fleet. On 6 April, a task force consisting of
ports as noted under each phase. A conso%idated re- . Japan's finest remaining BB, the 42,000 ton Yamato,
port will be found in the publication Sy ol The enemy reacted with =2 | most vigorous at- 1 CL, and 7 or 8 DDs was located by B-29 reconnals-
Twenﬁleth Alr Force Minefields and Minelaying Tac- tempt to clear Shimonoseki Strzijts by sweeping, sance as it sortied through the Bungo Straits from
tics. partiydby Ehe uselof sulcide craft., This clearance, the Inland Sea, and proceeded along the East and
. carrled ouv on a large scale, was documented by our South coasts of Kyushu towards Okinawa. On 7 April,
Phase |,27 March f03M0y (OklnGWG Suppor’r) reconnalssance aireraft which reveealed the location Carrier-borne torpedo planes and bombers of the U S
. : of the swept channels. Figure 2 sshows the sweeping Fifth Fleet sank the Yamato, the CL, and 3 DDs. The
1. Planning. Two planning factors were of im- craft in the ZEastern approach to  the Shimonoseki remaining units were damaged. It is considered that
portance to the initial operation. Firgt, because Straits. The channels swept weriye VEery narrow -- mines had the following effect: (1) delayed this
of the decision to attack the enemy's shipping lanes about 2000 feet wide -~ and presennted a difficult sortie so that when it finally took place, beach-
by steps or phases, the most logical procedure was re-mining problem. The most dissturbing aspect of heads on Okinawa were firmly established, and (2 )
to begin by cutting off his shipping in the Inland this sweep was the indication thatt small craft were forced the sortie to proceed through Bungo Straits
Sea area, The most important target, therefore, was used as suicides. This, i? permittted, would result where reconnaissance was certain, and around the
the Shimonoseki Straits; Kobe-Osaka came second, in many small 2nd unprofitable ship casualties., Xast and South coasts of Kyushu, rather than through
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Phase Analysis of the Twertieth Air Force Strati€gic Mining Blockade of the Japanese Empire

Figure 2

~VMOS#\IG OF SHIMONOSEKI !
7 6 Apnl 1945
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Phase Analysis of the Twentieth Air Force Strategic IMining Blockcde of the Japanese Empire

the Shimonoseki Straits and the more protected wa-
ters of West Kyushu. No naval units sortied from
Sasebo to the Okinawa zarea during the invasion.

Phase II, 3 May to 12 May
(Industrial Center Blockade )

1. Planning. The second phase was planned on
the same basis as the first phase, accompanied by =2
determined attempt to effect as complete modifica-
tion of mine mechanisms and adjustment of sensitivi-
ty as was necessary to select large ships and to de-
feat enemy sweeps. A particular attempt was made tc
defeat effective enemy explosive sweeping of the A-2
acoustic mechanism by a2d justment of the A-3 sensiti-
vity and time constants.

The new unsweepable A-6 pressure
was available for this phase. It was expectu“ t
present the enemy with an impractical clearance pro-
blem, thus appreciably increasing the eff=ct cof
blockade and the accompanying attrition.

In this phase, the blockade was extended o
the Inland Sea as originally planned, to Kobe, C
ka, and along the entire Inland Sea routes; the 3:
monoseki Straits blockade was maintained by mi

ing, and attrition mining of Tokyo and lNagoya w=s
undertaken.

Detalls of directives and ‘"execution are
given in X1 Bomber Command Tactical Mission Reports

139 and 150.

2., Results.
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A delay
of mines in the
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,tiveness. The
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This conclusion was of primary importance
sing it was in direct contradiction to the theoret-
icat concept that maximum damage could be obtained
if e 'ery ship passing was mined even with a very
sad1 1l damage. This theoretical concept would be
true only if the number of mines available to sink
ships was considerably in excess of the weekly ship
Lrafiiet

In the planning for Phase III the narrowing
of\target widths was combined with the selection of

lar%§ Shipe, The ship distribution was as deter-
min from reconnaissance. The &ine lodification
Unit cook on increasing importance and the complex-

ity c¢f planning was greatly increased.

It was evident from the reduction of the
fic that shipping had Dbeen diverted to
accordingly the third phase was di-
ports in continuatien of the

0 ectives and execution are
r Command Tactical Mission Report
82, 184, and 185.

2. Results. i total of 209 aircraft were air-
sorne to lay 1313 effective mines in the targets,
with a loss of three aircraft. The effort is shown
in Flate VII (page 26).

on £the part of the enemy to the

inz followed the same pattern as

oted. Ports apparently were closed

d and then reopened after a channel

4 id appear, however, that port clos-
obtained the N ilonshu and NWw Kyushu ports

in general, a day or two longer than that ob-
ned in the Shimonoseki 3tralts area. It was be-
A*eupd that the basic 1mportance of the latter area
had led the Japanese to provide a heavier concentra-
tion of sweeping equipment there, enabling them to
sweep more rapidly. :

Vessel casualties increased sharply during
Phases II and III over those of Phase I. During May
it was estimated that bLetween 75 and 100 vessels,
aggregating at least 300,000 gross tons were sunk or
damaged by mines.

Japanese countermeasures
lfay did not show any great prozress
carliep, It was believed that the sound bombs werse
being used successfully against the a-3 acoustic
mines. So far as is known, the use of the catenary
sweep was continued against magnetic mines -- and
probably with only 1limited success. 4 new double
catenary appeared at loji towards the end of liay and
is shown in Figure 3. This sweep was an expected
development but was assessed as very clumsy, ineffi-

observed during
over those noted

e A o
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FIGURE 3. ENEMY DOUBLE CATENARY SWEEP

cient, and awkward to use. It did definitely indi-
cate that the enemy had recovered and analyzed the
modified magnetic mines. It was believed the ef-
fectiveness of the masgnetic mines would not be ap-
preciably affected by this sweep. It was believed
that no sweep was developed for A-6 pressure mines,
but evidence from a Gepman prisoner-of-war revealed
that the Japanese were informed of the pressure
principle in mines. No information was available on
sweeps which may have been developed against A-5
subsonic mines.

The ship traffic at Shimonoseki continued
at a low level as before.

The estimated shipping situation after this
phase is shown in Plate VIII (page 27 ).

Phase IV, 7 June to 8 July ((Intensified
NW Honshu-Kyushu Bllockade)

l. Planning. a4 study of* May operations con-
firmed the tentative conclwision adopted for the
planning of Phase III that mziximum effectiveness in
operations would ©be obtains:d by the use of many
small missions and with a sinzile group carrying out
the operattons. The decision) was therefore made to
use a single group « 31.3th Bomb Wing in mine-
laying during t: carrrying out operations on
every other nigiht znd hitting ia number of targets on

each mission. ¥ policy wvas expected to spread

the enemy's swespins effort ovrer a maximunm area, and
frequent hitting of The mosH important targets was
calculated to obtzin closure for maximum length of
time. Phase III operations imdicated that closure
was obtained only for two 8, four days after each
mining, even with very largze = fforts.

The experi:s miniing of certain harbor
areas, in particul i, Matisure, and Hesaki anch-
orages, showed that it was cajpable of denying these
anchorages completely to th inemy. Because of the
extreme import h lock Facilities at Moji
and the convoy it Moji, Hesaki, and
llatsure, it wa ‘o mine these harbors
nore intensively,

(4]
fa (D (D

5 b

ot (D

A general stundy “Zie enemy shipping indi-
cated that min fagoya, Nagasaki, Sase-
bo, and the gensr=l Inl=n 2 areas no longer would
be profitable providsd Chimontoseki Straits was kept
closed. Exceptions w he lharbors of Kobe-Osaka,
which still maintained véely heavy amounts of
shipping of 1= 22ibly shipping which had
succeeded in c ~Ciraits ©Dblockade or was
engated in loce the industrial facil-

ities of Kobe-(Us=zx=,

o A}

the eneny's probable

reaction, aused b 3! =is and search plane at-
tacks, would be to with this shipping from the
Yellow 3ea to ths 3=z of Jzp=n , and to make increas-
ing use of NW Honshu ports

In order to permit theée maximum wutilization
of one group, it w=s desirablée to plan missions one
month ahead. This made it necéessary to forecast the
enemy's reaction as far ahead gas possible. The hea-
vy load on the 1lIiné #Assembl Depot, occasioned by
the complicated prepzration of the mines also made
it necessary to specify the itargets as far in ad-
vance as possible. The mines iwere prepared ahead of
time and were designated for =:ach specific target.

Shimonoseki Straits swas still regarded as
the first priority target, espiecially in view of the
predicted transfer of shippins from the Yellow Sea.

Phase Analysis of the Twentieth Air Force Strategic Mining Blockade of the Japanese Empire

Its closure was regarded as the primary objective;
most of the remaining effort was to be devoted to
the remaining ports of NW Honshu. This decision was
implemented in the directives given to the 313th
Bomb Wing. Modification of the original directive
was necessitated by minor variations in the enemy's
reaction from the forecast.

A study of the results obtained from Phase
ITT confirmed the tentative conclusion adopted in
planning these missions with respect to the prepara-
tion of mines. Reliable information indicated that
enemy countermeasures were not yet fully developed,
end that as a consequence, he would probably con-
tinue to pass ships through minefields regardless of
losses in order to obtain badly needed supplies.
However, there were strong indications, because of
his heavy mining losses, that the enemy was attempt-
ing to develop extensive countermeasures to B-29
mining. At the conclusion of the June effort these
countermeasures, especially clearance methods, prob-
ably would be well organized. Maximum effort during
June was especially desirable with the use of the
unsweepable A-6 pressure mechanism and with modified
magnetic mines which were alsoc believed to be tem-
porarily unsweepable, The total effort, however,
was limited by logistics, and complete blockade was
not feasible. It was therefore important to obtain
the maximum objective possible with limited means.,

The distribution of ship sizes in the enemy
traffic was again carefully studied, and it was con-
cluded that maximum closure in tonnage and maximum
attrition in total tonnage, also a very important
factor, should be continued by selection of large
ship sizes for sinking. This decision would permit
passage of small ships but would make closure to
large ships prolonged. Also, it was concluded that
the amount of ship traffic would be sufficient to
warrant the continued use of narrow target widths in
order to get a maximum ratioc of sinkings to damage.
The relatively overall attrition effect would be the

sinking and damaging of ships well above the average
size,

It was believed that the 4-3 acoustic mech-
anism was completely sweepable, and that its value
was low except as a nuisance and anti-sweep mine.
Every indication pointed to the same situation with
respect to the A-5 subsonic mechanism. Little or no
definite technical information regarding the opera-
tional characteristics of the A-5 subsonic mechanism
was available.  This made a reasonable assessment of
its capabilities difficult. Although no final con-
clusion concerning the A-5 subsonic mechanism could
be drawn at this time, it was believed that it would
be necessary to use arming delays and ship counts in
order to ensure its effectiveness. The A-6 pressure
mechanism was still regarded as unsweepable. The
magnetic mechanisms were regarded as very nearly so,
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Phase Analysis of the Twentieth Air Force Strategic Mining Blockade of the Japanese Empire

although strong indications had begun to appear that
the enemy was developing new types of sweeps, show-
ing definite knowledge of the altered characterist-
ics of the magnetic mines.

It was necessary to make every mine as ef-
fective as possible. The most important considera-
tion in the preparation of the mines, therefore, was
to mine for the greatest possible number of larger
ships, using a narrow target width in order to ob-

. tain a maximum number of sinkings and heavy damage,
and to do this while at the same +time confronting
the enemy with maximum difficulty in the sweeping of
minefields.

Details of directives and execution are
given in XXI Bomber Commend Tactical Mission Report
190, 194,201, 202, 204, 205, 213 214, 221, 222,
233, 239, 244 and 246.

2. Results. A total of 404 aircraft were air-
borne to lay 3542 effective mines in the target,
with the loss of one aircraft. The effort is shown
in Plate IX (page 28 ).

During Phase IV the normal two to four day
port closure appeared to continue after each mining
mission to the major ports. Substantiaslly longer
periods of closure, perhaps as much as two weeks,
were obtained at the smaller ports,- undoubtedly as
the-Tesult of the enemy's unpreparedness for mine-
sweeping at those parts.

During the latter part of Phase IV, a new
type of enemy sweep for magnetic mines was photo-
graphed. This sweep appeared to be essentially a
floating electric loop energized by a generator car-
ried on a small vessel. A reconnaissance photograph,
of this sweep is shown in Figure 4. It was esti-
mated that this sweep was practical and would be
successful against our magnetic mines. By the end
of Phase IV, the enemy apparently had the capability
of sweeplng successfully both A-3 acoustic and mag-
netic mines. Little intelligence was available on
the development of sweeping methods for A-5 subsonic
mines, but technical tests 1indicated that the mine
was sweepable by explosive methods. Other tests in-
dicated that the mine would  fire spontaneously on a
variety of everpresent underwater noises. The A=6
pressure mechanism was still considered unsweepable,
but the enemy, having learned of the principle of
the mine, was assumed to have adopted a known coun-
termeasure, that is, sailing at slow speed in fields
where the A-6 pressure mechanism was suspected to be
presemnt, 1A order tolimit the pressure change to a

point below that necessary to detonate the mine.

It was believed that enemy countermeasures
to mining in the home islands of Japan were reaching

FIGURE 4. ENEMY FLOATING ELECTFIG LOOP SWEEP

the point at which, barring some meor change in the
pattern of the mining operations, the profit from
mining would soon begin to decline,

FEarly in July it Dbecame tpparent that the
Japanese had ebandoned the ports <f the Yellow Sea
as ports of export to the home 1slgnds. This faet
meant that substantially ell exporis from the Asia-
tic continent to Japan would have ig funnel through
a limited number of ports on the sStuthern and east-
ern coasts of Korea, principally ?Lsan, Masan, Gen-
zan, Konan, Seishin and Rashin. Tlere was evidence
that the enemy was still 1intent uptn using the 3Shi-
monoseki Straits port complex desiite the constant
re-mining and that efforts were stil] being made to
keep open the major port areas of IV Honshu.

The estimated shipping situation is shown
in Plate X (page29). An estimated 300,000 gross
tons of shipping were ©believed to have been mined
during June,

12

Phase V,9 July to 5 August (Complete Blockade)

1. Planning. Reliable intelligence concerning
the Phase IV mining missions confirmed the conclu-
sions adopted in planning these missions. The ship-
ping attacks by our submarines and Fleet Air Wing-1
in the Yellow Sea area and off the southern tip of
Korea had definitely forced the enemy to withdraw
his shipping from the Yellow Sea into the Sea of Ja-
pan. It was believed that this withdrawal was very
much hastened by the decrease in the amount of ship-
ping available to him, a large part of this loss be-
ing occasioned by mining casualties.

Fewer and fewer ships were seen by Fleet
Air Wing-1 during the month. Reconnaissance indi-
cated very strongly that the amount of shipping
traffic of 1000 tons or over through the Inland Sea
areas had decreased to a very small figure. The
enemy still made use of the Shimonoseki Straits re-
gion for unloeding, but it appeared that the major-
ity of the ships did not pass through the Straits
area but wunloaded at the various Straits ports.
However, the principal port of Mojl and the anchor-
ages at Matsure and Hesaki appeared to be completely
abandoned. No shipping was seen in these anchorages
or ports in the reconnaissance of the area during
the month. This was regarded as especially signifi-
cant in the case of Moji, which contained the prin-
cipal loading facilities in the area. Shipping con-
tinued to use those ports on the outer edges of the
Straits narrows which had not yet been very heavily
mined, while many ships now anchored in the swift
current of the Straits themselves. These ports of
the Shimonoseki Straits were not suitable for mining
because of swift currents, although mining of the
edges of the Straits channels appeared to be pos-
sible.

During the month of June, Navy submarines
had made sorties into the Sea of Japan and destroyed
approximately 80,000 tons of shipping there. This
forced the enemy to adopt convoy tactics and to re-
route much of his traffic into night routes, taking
refuge during the day in sheltered anchorages. Fleet
Air Wing-1 continued to attack shipping off the sou-
thern tip of Korea and made an increasing number of
sorties across Tsushima Straits itself. The enemy
shipping situation at the beginning of the month,
therefore, presented a picture of concentration of
most of his major shipping within the Sea of Japan
in the heart of the Inner Zone, and with the major
use of large ships abandoned in the Outer Zone. This
shipping had as one group of termini, ports of E
Korea stretching between Fusan, Rashin, and Yuki,
with ports betwsen Karatsu in Kyushu and Funakawa on
NW Honshu as the other termini. Little or no ship-
ping passed 1into the Inland Sea. Large imports of
coal and fish products still passed into N Honshu
from Hokkaido vla railroad ferries there.
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Phase Analysis of the Twentieth Air Force Strategic Mining Blockade of the Japanese Empire

In the forecast of the enemy reactioan for
the month of July, account was taken of four other
agencies which were preparing to attack shipping in
the Inner Zone.

The first of these were Okinawa-based air-
craft, both Army and Navy, which could extend the
aerial blockade of shipping across Tsushima Straits,
as well as attack land transportation facilities and
shipping in +the Shimonoseki Straits region. They
could also attack shipping at Nagasaki and Sasebo.

The second agency was the Third Fleet whose
operations plan was available. The Fleet planned
attacks on the northern tip of Honshu and on Hokkai-
do with high priority given to shipping, especially
to the railroad ferries between the two islands, and
with anti-shipping sorties planned against NW Honshu
ports between Sakata and Funakawa. Later attacks
were planned by the Fleet against aircraft facil-
ities between the regions of Kure and Tokyo with a
strong possibility that attacks on enemy shipping
were to be made by surface craft and Fast Carrier
Forces. Further attacks were also planned on ship-
ping at Fusan and Shimonoseki. There was every pos-
sibility that the Fleet would continue to attack
shipping over the entire region ranging from Shimo-
noseki Straits to Hokkaido, including such ports as
Maizuru.

The third force able to contribute to an
appreciable extent was made up of the air agencies
based on Iwo Jima, concentrating on shipping strikes
in the general Tokyo region.

Finally, tentative plans also existed for a
small scale renewal during July of attacks against
shipping by our submarines inside the Sea of Japan.

It was expected that as a result of the
heavy pressure in the South Korean and Shimonoseki
Straits region, enemy shipping would probably shift
during the month in such a way as to abandon the 3
Koreen ports and possibly the Shimonoseki Straits
itself; and provided the Fleet's strikes on Hokkaido
were successful, shipping from Hokkaido would be
very greatly reduced Dbecause of the destruction of
port facilities and sinkings in the harbors. The
tendenoy would be to drive shipping to ports lying
between Yuya Wan and Funakawa on NW Honshu and be-
tween Genzan to Rashin on Korea.

There was increasing evidence that the en-
emy's countermeasures were becoming more successful
in the ports which had been mined for a long time.
This is attributed to several factors, one of which
was the probability that the enemy's mine watch was
becoming increasingly efficient. He continued to
use searchlights to locate positions in which mines
had dropped and to use aircraft to escort our mine-

laying aircraft to determine their dropping posi-
tions. :

Special technical t?StS under the Supervi_
sion of she NincWb@Escation firit were carriod out
at Oahu on the A-5 subsonic mechanism, These tests
provided positive evidence that this mechanism could
be swept easily by explosive methods and would prob-
ably explode spontaneously dusﬂto noises which might

often be present in the minefielgs. The tests and
other reliable evidence indicatled that the A-5 sub-
sonic mechanism now could be ©8s5ily swept by the en-

eny, so that its effectiveness yag greatly reduced.

The enemy New Mmasghetjic sweep appeared in
numbers. This sweep & floating loop type,
considered to
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against the d magnetiic mines., No definite
method of defeating it appeared to be feasible by
further modification of the netic mines, and re-
duction in their effectiven was expected. The
A-6 mechanism was still regardsi as unsweepable.

- The plan for July w2s 1imited by logistic
conglderations in b=t only 2 14mited number of mag-
netic mines and unsweepstlle A-6 mechanisms was
available. A very 2 =rable proportion of acous-
tics was on hand. It considered, however, that
the enemy would sti T difficult to meet a
large scale attack, ewen though, a large proportion
of acoustic mins in :

nelu

1 3n the mining -- this
=fnount of mining was
=% termini of the ship-
" ports where mine war-

et been organized.
¢ O “onsider his N Korean
27 Oherations, and would
2 Zittack on these ports
Hreciable preparation
S5 or mine warfare de-
Mtial to meintain the
-“3its area, the ports
852 Sther major NW Honshu

provided that =
carried out a:
ping and at o
fare countermeasurss
The enemy could b=
ports out of rancs
therefore be sur
where he undoubtedly
in either anti-zirerz2:
fenses. However, it was
blockade of the Shimonoseki
of Niigata and

ports until attack SF?S i%encies could be com-
pletely implemented. This wocU)d probably not be
possible until some time in Sep%emper.

Shimonoseki Straits w255 pelieved to be very
nearly closed. -hs amount of Snip traffic there as
shown by reconnalssance wWas 205yt one-tenth of that
estimated for th months &f the year. It was
necessary to maintain this blockge.

: Losses and flak damz2e at the Shimonoseki
Straits indicated a heavy reinforcement of enemy de-
fen§es there and the use of new high altitude auto-
matic weepons. Durinz Phase V, the 313th Bomb Wing
requested permission %o use hizher altitudes of at-
tack at this target and at MaizWry, Tt was believed
that accuracy would not be to

Sidversely affected by

ol

raising the mining altitude because increased exper-
ience of minelaying crews had made them much more
skilled than in earlier operations. A long lapse in
reconnaissance coverage caused by weather had made
the positions of possible relocations of the Shimo-
noseki channels uncertain., This made a small reduc-
tion in accuracy less important. The decision was
therefore made to raise the permissible mining alti-
tude of these two targets during Phase V.

These decisions were implemented in direc-
tives to the Wing. Revisions were necessitated dur-
ing the month because of the success of the Fleet
attacks on Hokkaido and NW Honshu and by the success
of Fleet Air Wing-1 in destroying reil traffic in
Korea. The last was believed to have brought about
a great reduction in traffic to Fusan. Reliable ev-
idence also indicated continued improvement in enemy
countermeasures, especially in the widespread ap-
pearance of the floating loop sweep. The overall
result was a reduction in the length of closure be-
ing obtained. The enemy appeared to be concentrat-
ing this sweeping in limited areas. Because of his
withdrawal of shipping to Korean termini between
Genzan and Rashin, it was considered essential to
prevent any ship movement at Seishin and Rashin by a
very heavy mining attack. The same evidence indica-
ted that mining of the ports of Fushiki and Niigata
was becoming less and less effective.

At this stage the general conclusion in re-
gard to mine preparation was that the A-6 mechanism
was unsweepable; that the A-3 and A-5 mechanisms
were easily swept, and that the magnetic mechanisms
would rapidly become sweepable during the month be-
cause of the appearance of the enemy's new floating
loop sweep, which was evaluated as effective. It
was also considered that the enemy would make in-
creasing and effective use of clearance methods, as
indicated by his extensive use of mine watches. All
of this evidence strongly indicated the need for the
use of arming delays and ship counts on the magnetic
end acoustic mechanisms in order to defeat sweeping
methods, except where clearance would be easy be-
cause of a good mine watch and a small target area.

There was a strong indication that the av-
erage size of operable ships was smaller than in
previous months. A re-evaluation was made of the
effect the changed distribution in enemy ship sizes
would have on modifications and sensitivity adjust-
ments required to obtain the maximum return from
mining.

Intercepts of Japanese home radioc broad-
casts clearly indicated that the Empire's food sit-
uation was in very serious straits., It was deter-
mined to utilize the emotional importance of hunger
to heishten the effect of the mines. The pamphlets
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Phase Analysis of the Twentieth Air Force Strategic Mining Blockade of the Japanese Empire

shown in annex N were designed to do this and were
prepared in cooperation with the CinCPac aAdvanced
Psychological Warfare Section. approximately 4,500,
000 leaflets were dropped by the 313th Bomb Wing
over the major cities of Jepan during Phase V.

Details of the directives and execution of
Phase V are given in Twentieth Air Force Tactical
Mission Report 256, 262, 268, 269, 275, 276, 282,
292, 296, 304, 305, 311, 318, 324, and 331.

2. Results. A total of 474 aircraft were
airborne to drop 3746 mines effectively in the tar-
get areas, with a loss of 6 aircraft. The effort is
shown in Plate XI (page 30).

Intelligence on the closure effect of the
Phase V mining indicated that at the ports of Hon-
shu, Japanese countermeasures were improving and
that, on the average, closure effect was probably
from 25 to 50 percent 1less than it had been pre-
viously. In the case of Fushiki, it was believed
that substantially no closure was being achieved
during this phsase. Closure of the ports of Korea
was somewhat longer than that at Honshu ports. Evi-
dence on the Korean situation was far from complete,
however. It is believed the enemy was unprepared to
counter mining operations in Korea, and the longer
closure noted was to be expected. It is of interest
to note that on 6 August only about 15,000 tons of
operational shipping were photographed at Fusan,
whereas over 100,000 tons had been photographed
there a few months earlier. During the course of
Phase V, evidence became available that Task Force
operations had sunk or damaged the Hakodate-Aomori
rail ferries (with the possible exception of one or
two). The volume of shipping at Rashin, in northern
Korea, was increasing, and the volume of shipping at
Fusan was decreasing (possibly caused in part by
successful alr attacks against rail bridges on lines
leading into Fusan). As a result of this informa-
tion, 1t was deemed advisable to augment the effort
against Rashin. 1In order to accomplish that end, it

was necessary to decrease the effort against other
targets. Fusan, Niigata, Fushiki, Sakata, and Funa-
kawa were dropped from the schedule of targets be-
cause of information that ship traffic was decreas-
ing at these ports, or that the enemy was success-
fully sweeping our mines there. Most of the effort
diverted from those five ports was scheduled for Ra-
shin, although some missions were planned against
smaller ports on the Japan Sea coast of Honshu where
an increase in ship traffic was noted. It is be-
lieved that Rashin was closed for most of the period
from 11 July through the end of the month.

No new mine sweeps or countermeasures were
noted during Phase V, although there was an increase
in the number of electric loop sweeps. At least six

of these sweeps were noted at different ports during
this phase.

Reconnaissance indicated tthe amount of en-
emy shipping operable had dropped o less tlen 400,
000 tomns.

Ship losses during the PhasSe V were estima-
ted to be 300,000 gross tons or mor=.

The enemy ship situation iis shown in Plate
XII (page 31 ). Only a small fracition of the once
heavy enemy ship traffic still flowed to the Empire
from the Asiatic continent. The shilpment of all raw
materials had ceased. The shipment 0f food was only
a fraction of that reguired by tihe Home Islands.
Japan was already blockaded as the Twentieth Alr
Force laid the last mines on the N coast of Honshu,
just as the war ended.

Summary of Mining Operation's

1. Intelligence. The estimat¢esS made 1in this
analysis are sometimes based upon imnadeguate inform-
ation, since direuJ intelligence, :Such as photos of
sunken ships, was rarely available¢ on the complete
effect of the mining. The estimat:esS are based upon
a synthesis of all known sources of information, in-
cluding all types of eircraft rec:onnaissance, sub-

mr

marine reconnasissance, captured en:emy documents and
equipment, prisoner-of-war interrog:@tion, and Japan-
ese plain langusge broadcasts. Expserience gained in
previous mining campzizns was alsc Very useful.

The estimztes of results imn mining are un-
usually difficult. Those presented here may require
revision when direct access to enem)y records is pos

sible.

2. Effort. A tebaler 19528 allrcesft were air-
borne to lay 12,053 mines effectiwveely in the tar-
gets, with a total loss of 15 airciraft. Nine air-
craft were lost to enemy action; eight on the ap-
proach to or at the heavily defwended Shimonoseki
Straits targets, and one at Niigata. All of the
aircraft were lost when 0/10 to 5/1(0 cloud cover and
many searchlights were reported o©ver the targets,
with numerous aircraft reported conwed in the search-
lights. No aircraft were lost when the targets were
heavily overcast.

The requirements for contimnuous mining were
not always compatible with maximum safety of the
aircraft. During later missions eivery attempt was
made to select overcast conditions :for the most dan-
gerous missions and to raise the mining altitude.
This was partly nullified by increased enemy de-
fenses and uncertainty =ass to weatheT.
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It is clear that enemy radar fire control
was ineffective, probably because of our RCM air-
craft, and that the mining was carried out with the
least losses during overcast conditions at the tar-
get. A more complete statistical summary is given
in Annex A and in Plate XIII (page 32).

3. Blockade. Mining established an effective
blockade at the end of four and a half months, and
enemy shipping which remained operable was reduced
to the status of blockade running.

After the first month of mining, imports to
Japan fell below 50 percent and it is estimated they
gradually declined to about 10 percent of the pre-
mining figure.

Shipping through Shimonoseki Straits and
the Inland Sea was reduced to 10 percent by June.
The great port of Moji was abandoned at the end of
llay, together with the anchorages of Hesaki and Mat-
sure. By the end of June, the port of Niigata was
little used; Fusan was abandoned early in July, and
Rashin became unusable during the second half of Ju-
17

The documentation for blockade is volumin-
ously covered in over one hundred reports by the
Central Interpretation Unit. Typical results taken
from these reports are given in Figures 5 and 6,
which show the decline of shipping at Moji, and of
ship traffic at ©Shimonoseki Straits. Figures 7 and
8 show photographically the effect of mining at the
anchorage of Moji. Figures 9 and 10 show photo-
graphically the effect of the mining at the port of
Kobe.

As a result of the mining blockade of Ja-
pan, the end of effective military and civilian pro-
duction became inevitable, and the lack of food im-
ports made starvation of a large part of the popula-
tion a certainty. This was the situation when Japan
surrendered.

4, TForce. During our first tentative applica-
tion of the general blockade in the Sea of Japan,
the enemy shifted his shipping from port to port,
avoiding temporarily, newly and heavily mined ports
but returning at a later time if clearance had been
effected. At first he apparently spread his sweep-
ing effort over many harbors.

Only after all ports were mined in force
was he reduced to a steady defense at a few ports.

It was clear that all ports had to be mined
by a widespread effort to ensure blockade. As clo-
sure became shorter with enemy experience in clear-
ance, it became necessary to mine all principal har-

bors continuously to ensure effective blockads.
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DECREASE IN THE NUMBER OF SHIPS
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' Before (6 February,/1945)

KOBE HARBOR
l After

(22 July,1945)
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Phase Anolysis of the Twentieth Air Force Strategic Mining Blockade of the Japanese Empire

From the experience gained in enemy reac-
tion at Shimonoseki Straits an  average of ten mines
per ship passage appeared necessary tc ensure block-
ade. The figure is an estimate and mey not be very
accurate, but it appeared that if fewer mines were
dropped, traffic seemed to increase and although
more mines had some effect 1in increasing closure,
thls was not in provortion to justify the effort.

5. Attrition. It is estimated that a total of
1,000,000 tons, or more, of Japanese shipping was
mined as a byproduct of the blockade. In spite of
maximum possible enemy shipbuilding, enemy shipping
afloat, of 1000 tons or over, declined from an esti-
mated 1,800,000 tons in Larch to less than 660,000
in August (as determined by Twentieth Air Force re-
connalssance), of which less than 350,000 tons was
operable in the Sea of Japan and effective 1in the
importation of raw materials.

Photographic evidence was abundant for the
casualties. By August, 1in sinkings alone, 131,000
tons of ships sunk in very shallow water or beached
were documented. The ships sunk in deep water could
not, of course, be photographed. Tlie casualties
shown in Annex I are typical. A complete list is
given in Annex I. There is good reason to believe
that meny other ships known from photographic recon-
naissance to be inactive, had been mined so heavily
as to require up to six months for repair. Typical
was the 18,000 ton ex Count Verdi in Maizuru harbor,
reported inoperative for several months. This ship
had undoubtedly been mined.

6. Enemy Clearance. The enemy undertook mine
countermeasures very Intelligently after the cam-
paign began. He established a mine watch and clear-
ance methods which increased continually in effect-
iveness, until port closures were reduced to an es-
timated one to four days, depending on the target.
Reconnaissance at Fushiki showed continuous use of
the harbor towards the end of the mining operations.
This was the target with the most concentrated min-
ing target area. Niigata, a more important target,
but with a larger mineable channel, was more effect-
ively closed; while Shimonoseki Straits, Tsuruga and
similar targets of large mineable area were closed
for the longest periods. Thus closure was obtained
most effectively for the larger targets, and not at
all for the very smallest target.

Towards the end of the mining campaign, the
enemy tended to concentrate his shipping (and pre-
sumably his sweeping) in fewer harbors. Maizuru,
for example, eventually received the shipping once
shared between Miyazu, Maizuru, Obama, and Tsuruga,
after all of these ports had been heavily mined,
Prior to heavy and continuous mining of all ports,
traffic was shifted from one to the other as occa-
sional mining dictated.

1. Accuracys Mining by rad ted night
operations end efficient design ds. Min-
ing could be carried out easil fety even
under overcast conditions. 'h attained,
however, was limited by the reso the APQ 13
Radar and by the skill of the gators. The
results of a2 study ol the ttained show
that 59 percent of the sticks hin one mile
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lar sccuracy was not swfficient to ensure
precise placement, and allowance * error in
2y i 1S necessar Th ed justed
gth so as to in the
channel., The lengt ed ef-
fect of the target g he AP.
It is estimated that ent or
less of the mines chan-
neios
8. Effectiveness The effect of
mining depends upon = factors, all
of which have been & V. These in-
clude: The accuracy in enemy channels;
the necessity for wide continuous mining,
much of which produce without in itself
sinking ships; the efficiency €enemy clearance and
the organizastion of his mine wamrfare countermeas-
e s s A milar factors. = he intrinsic
technical characteristies of nselves
are of the greatest importan ciding
factor in the final results achi

'he mines sy
of one new and unsi 2ble
mechanism, hi W exce
best standar et types in
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general chasracteri were in
to the enemy, and ed s to
two simple acoustic S which
ing swept explosive

It is doubtful iming campaign would
have succeeded exXcept' Mine Modification
Unit's ability to devi medificcations of the mag-
netic mines whickh e them tempoirarily unsweepable.
It was possible to apitalize umpon a serious enemy
mistake, namely his decision to mass produce the
easily constructed and used towsed catenary magnet
sweep. This enemy decision wass unimaginative and
permitted effective modificatiom of our magnstic
mechanisns., For three months theey were ecssentially

unsweepable; i.e., until the enemy had corrected his

production error. When that time came, the effect-

iveness of the magnetic mechanisms was reduced to
c-third or less,

The A-5 pressure mechanism was the only
mechenism which was designed to permit ship selec-
tion. The magnetics had to be modified to allow se-
lectiong, It is believed that the smount of tonnage
sunk was doubled becaunse of adjustment or modifica-
tion of mines for ship selection. The A-3 acoustic
and A-5 _cubsonic mechanisms were of sm#ll value in
the campaign. ‘ue technical decision to produce
these mines es simple acoustic mines rather than sas
combination magnetic-acoustic mines was unfortunate,
d d4id not utilize the experience of the European
1eater. As a result, the nines were easily swept
and allowed no ship selection. Although they were
undoubtedly a nuilsance to the enemy, they did not
zreatly affect the blockade. It was never possible
to overcome by modification of the A-3 acoustic
mechanism or by adjustment of the A-5 subsonic mech-
inism the fundamental defects in their design.

The enemy used great intelligence, both in
the organization of his minesweeping and in his
t=chnical attack on our mines. 4As a result, he was

o 5

11v very nearly able to counter them.

The A-5 pressure mechanism was a very good
nine and probably remained unsweepable, but its ef-
fectiveness was reduced by the absence of combina-
tion megnetic-subsonic and magnetic-acoustic mechan-
ms mixed with it in the minefield, since, when
11d alone, it could be defeated by proceeding at
ry slow speeds.
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9. Logistics. &An average of about 2500 mines
>T month were received on Tinian as compared to the
)00 per month required. CinCPac authorized and de-
ed a reserve of 4000 mines* but this was never
available; as a consequence, missions were planned
mines while they were still enroute and the com-
ition of the shipment was unknown. 'This made
mission planning, minefield design, and mine prepar-
ation difficult. Mines were sometimes laid 36 hours
after they arrived at Tinian.
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The number of mines logistically available
was too small to ensure complete blockade from the
beginning, or to utilize all the sorties made avail-
able by the Twentieth Air Force. At least double
the quantity should have been available to ensure
blockade. It was only by constant improvisation and
by capitalizing upon the enemy's originally unfore-
seen weaknesses that the mission was successfully
accomplished. Its success depended upon the weak
position of the enemy shipping situation and upon
the supplementary blockade and attrition obtained by
direct air and submarine attacks.
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Reasons for Success

It is clear that the mining campaign succeeded
only because of the <fact that at the beginning of
the campaign, the enemy's shipping situation already
had so serlously deteriorated that the effect of any
further attrition was grossly magnified. The mining
is estimated to have produced 60 nercent of the at-
trition of enemy ships between March and August;
alone, this would have been insufficient to produce
the collapse of Japanese shipping. The coordinated
attack by mining aircraft, anti-shipping aircraft
(both Army and Navy), and submarines, fortunately
combined to achieve the final effect.

U S submarines had taken the heavy and early
toll of enemy shipping. Mining simply provided the
knockout blow,

Lessons

1. Mining by aircraft in sufficient force can
by itself obtain blockade of an enemy's entire mer-
chant or naval fleet.

2. Mining will produce heavy attrition as a
byproduct of blockade. About 100 tons of shipping
can be mined per mine 1laid effectively in the tar-
get, or about 85 tons per mine airborne.,

3. Mining must be widespread as well as heavy,
so that the enemy cannot avoid the blockade.

4, The fo’Tcs To produce blockade at the vital
] t be great and the operations

f every target every night or
a2 minimum, must be undertaken,

12 must be laid in position so as
ships 1in the channel for each

ports or channef=S
continuous, Mi=-—
every other nigs*
and at least on'®

actually to thr(®
ship passage atfEempted. To lay one mine in a chan-

nel, an averag!® °° “en mines are required in the
target area.

. Effeot‘i?f mining can Dbe obtained by area
methods -- pinp’®-2% Dprecision is not required or
vossible for 1alF=e zircraft engaged in a large scale
effort. radial error of one mile is ade-
quate., Sufricii®=% intelligence data to warrant pin-

point precision! £57erally is not available.

6.. Mines :==5% be unsweepable to be effective
over a long perii°2 (three months).

1. If thel tarset is small the enemy can and

¥e clearance methods even against

8. C(ClearaiRcs methods are difficult if not im-
practical again§7 targets of large area if the min-
ing is done in =°

9. The beS- JI=fense against,an aerial mining

campaign is to - ent the mines from being laid by
Sttackine the ef s minelaying aircraft.
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" The planning , operational and tech-
nical execution of Twentieth Air Force
aircraft mining on a scale never before
attained , has accomplished phenomenal
results and is a credit to all concerned "
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KAGOSHIMA KOKURA-YAWATA 5,137 26,813 33,345 345 mmmm 4000-18000  (9000-11200)
BN 24000-34000 (14400-18000)
130° 350 20 140°

RAILROAD
CAPACITIES OF
JAPAN

Prior to the mining operations the
Japanese railroads carried approxi-
mately 25% of the freight within the
Japanese Homeland. It is estimated
that they were operating within 80%
of capacity. These facts alone indicate
that rail shipping proved a poor sub-
stitute for water transportation. This
situation was further aggravated by
the fact that the main lines all ran
from Shimonoseki Straits along the
S coast of Honshu to Kobe , Osaka,
Nagoya, and Tokyo. If the Shimono-
seki Straits could be closed to sea-
borne commerce, the strained rail-
road capacity of Japan would drasti-
cally limit the use of NW Honshu
ports as diversionary ports for the
great industrial centers on the south
coast.
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ESTIMATE OF
" SHIPPING SITUATION

= OF THE

JAPANESE EMPIRE

FPRIOK 70
MIN/NG OFPLARATIONS.
27 MARCH, (945

Approximately 2000000 gt of Japanese
shipping of 1000 gt or larger was afloat
at this time. Most of this shipping pass-
ed freely from the Yellow Sea and the
Sea of Japan through the Shimonoseki
Straits fo the Inland Sea. 75 percent of
all freight transportation within the
homeland also moved by water.

About a million and a half tons of food
and raw materials were moving info Japon
per month at this time. This volume was
approaching the marginal point beyond
which any substantial reduction in either

<3 the number or movement of vessels would
strike a severe blow to the Japanese wor
economy.
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Each Symbol Repre- AOMCRLY
| Hll sents 25 Mines in
Target.
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To nitiate the strategic R | o saxaTa

mining blockade of Japan; |
to support the invasion of | senon
Okinawa blockading Shimon- ~ i | | Micara
oseki Straits, and by mining B - o
the Naval bases of Kure, = = L S
Sasebo, and the military = = &
port of embarkation at = == e ToxaMA
Hiroshima. e, | = = | . ~
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DIVERSION OF
ENEMY SHIPPING

AFTER ase /

SEISHIN o

130°

|. Enemy naval activity was suc-
cessfully neutralized in support of

Okinawa invasion.
2. Traffic at Shimonoseki Straits
was reduced to 25 percent of

normal volume.
3. Estimated 35 ships sunk or
damaged (100,000 tons).
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INDUSTRIAL CENTER
BLOCKADE '

To destroy the seaborne
communication routes be-
tween the great industrial
zones of Japan by main-
taining the blockade of
Snimonoseki  Straits,and by
mining the ports of Tokyo,
Nagoya, Kobe, Osaka , and
the main shipping lanes of
the Inland Sea.

195 AIRCRAFT AIRBORNE
(No Aircraft Lost)

1422 MINES LAID IN TARGET
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DIVERSION OF
ENEMY SHIPPING

AFTER Pluse 2

SEISHIN ¢

11302 135°

#VLADIVOSTOK

GENSAN ¢ »

GE IWJITSU

’ Ship passage at Shimonoseki

was reduced from an estimated
40 per day in March (70,000
tons ) to 2 to 4 per day(7,000
tons ). The remaining shipping
operating in the Inland Sea was
reduced to sailing vessels and
other types of wooden ships,

plus an occasional blockade run-
ner.
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Pase’

NW HONSHU - KYUSHU
BLOCKADE

To blockade the bulk of
enemy shipping moving from
the Asiatic mainland to Japan
by maintaining the blockade
of Shimonoseki Straits and

by mining all the major har-

bors of NW Honshu and Kyu-
shu.

209 AIRCRAFT AIRBORNE
(3 Aircraft Lost)

1313 MINES LAID IN TARGET

130°

113.5%

130° e =
pVOSTOK
PLATE ¥II
MURAN
[
Rl.\SHlN
HAKODATE
SEISHIN :
L ]
: OMINATO
£ Areas Mined .
Each Symbol Repre- !
| W sents 25 Mines in
‘ Target.
\ KUJ.I
: = = *FUNAKAWA -
AR — o TSUSHIZAKI  MIYAKO
LHONJO
s ‘ — o [SAKATA
GENSAN — .
| e S
| £ _\ SENDAI
| o : s
= NIIGATA
KEIJO = - N
— E E ; \. o NAOETSU
= = — NANAO
— == o FUSHIKI
- e == e ®TOYAMA
= L = :—. — /‘
GEIJITSU = — ‘
" ‘ _'__ > Z N TSURUGA TOKYO/ CHOSHIle
| — a2 -
| E ik MiYazp® ;MZ.S:UAMA voxosuKa,
L FUSAN ﬁ e \'NAGOYA 352
Y4 4dmana &R KOBE ‘QOBANAHAﬁﬂAMATSU
REISUle o / HARIMA g'o 0SAKA
HAG! ROSHIM é
®
HiroHIRA
A \iummnun
e T JIT
° ®FUKUOKA RERRRR
SKARATSU ”HH“! I
IIIII|I||||||I||||| RRARARRRRARRANANE
«SASEBO SAEKI,
NAGASAK!
[ ]
| 26

140°

&

v



*

130°

DIVERSION OF
ENEMY SHIPPING

AFTER Hase 3

SEISHIN ¢

o VLADIVOSTOK

MASANe £sh

REISUI

The shipping at the primary
ports of Honshu and Kyushu was
somewhat reduced. Shipping at
Shimonoseki Straits remained at
I/10 of normal. During the en-
tire month of May it was esti-
mated that between 75 and 100
vessels, aggregating at least
300,000 gross tons ,were sunk
or damaged by mines.
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DIVERSION OF
ENEMY SHIPPING

AFTER Hpse ¥

The shipping to NW Honshu
and Kyushu was drastically re-

duced.Traffic at Shimonoseki
Straits remained at 1/10 normal.

Approximately 300,000 tons
of shipping was estimated to
have been mined during June.
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Operational shipping left to the Japanese
Empire at the end of Phase V was indi-
cated by photo reconnaissance to be
less than 400,000 tons, with ship
losses caused by mining estimated to
be 300,000 tons. The shipment of all
raw materials had ceased and the
shipment of food was only a fraction
of that required by the Home Islands

of Japan. Blockade was complete and
Japan was doomed to STARVATION.
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. TWENTIETH ATR FORC
! MINING SORTIE EFFORT

1528 A|IRCRAFT AIRBORNE FOR MINING
1924 AIRCRAFT MINING TARGET
(15 AIRCRAFT LOST)
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STATISTICAL SUMMARY

All missions were flown at night. All drops were made by radar. Over 90 percent of the mines were dropped from altitudes of 5000 to 8000 feet

TWENTIETH AIR FORCE MINING OPERATIONS

MISSIONS MINES
Number of missions flewn ... ... W 0 46 Number of mines laid on target.....................12,053
Parcenidge of {000 Abisze ... = . = g6
SORTIES Fercentage of 2000-lbasize ..., ... . 51
Number of mintis‘wg air,craff airborne................... 1,528 Percentages of mine types
Number of auxiliary aircraft airborne.................. 86 :
b £ i £h oiieh | 614 Nagaelicgeses = = == o o 4|
‘otol ndmiber of aircraftulishemors F L - : pcobsiie. . .. ... s ey
Number of aircraft mining tarqet. ............... .. ,424 Etecsire -Magietic - .. . = & o4
Percentage of effective airborne mining aircraft..... 93.2 Low frequency... ... e 6
Number of mining aircraft scheduled............ . .1,560 Number of mines Edd. . el
Percentage mining of mining aircraft scheduled..  91.2 Percentage of mines expended on mining target.. 919
AIRCRAFT LOSSES Total mine tonnage laid on target............... 8,989.6
Number of aircraft lost of aircraft airborne......... 1|5
Percentage aircraft lost of aircraft airborne.. ... .. 0.9 LOAD
Percentage of all other 20th AF combat aircraft
lost in same period .. 0 7 0 v O] Average number of mines carried per aircraft per
Number of aircraft lost to enemy action........... 9 mission (12X1000-Ib. mines or 6 to 8X2000-Ib.mines). 8.5
Percentage of aircraft lost to enemy action. . . . 0.6
Percentage of all other 20th AF combat aircraft
lost to enemy action in same period...... . .. 0.4 DISTANCE
Average distance flown, in nautical miles (Shimonoseki
PERSONNEL CASUALTIES straits, with 12XI000~Ib.or 7X2000-Ib. mines). .. 2,870
Number of men participating in mining flights. ... .. 17,791 Longest distance flown, in nautical miles (Funakawa,
Number of men k‘ilied or missing. ... & 08 IO3A with 12X 1000=Ib.mines). o vtz 25 34110
Percentage killed or missipg,. ., . & = = = 0.6 ; :
Total number of casuallies. . . L e o0 S e Longest distance flown by staging through Iwo Jima
Petcentage of casugihies = - " TEE S 0.7 (Rashin, with 12 X1000-Ib. mines or 7X2000-1b. mines). 3,675
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ANNEX A
i oo = S
STATISTICAL SUMMARY
PHASE |. OKINAWA SUPPORT
20 th AF  Mining Date A/C A/C A/C  Aux. Total A/C A/C Total ~ Mines = Mines Altitude :
Namber  Number Tga: N wadfor | Ui | BGS | 21° | RS Lemale bgplto| MG | en, ol | o raa
ining Mining borne borne Action Causes
47 ! 27 March  Shimonoseki S., Suo Nada 105 102 94 2 104 2 0 3 924 837 5000
49 2 30 March  Shimonoseki S., Kure, Hiroshima, Sasebo 102 94 87 2 96 0] 2 2 906 825 5000
52 3 | April  Kure & 6 6 2 3 0 0 0 48 48  25700-26,450
53 4 2 April Kure, Hiroshima 10 10 g ! 1 0 0 0 84 78 6,000-6,100
54 5 3 April Kure, Hiroshima 10 9 9 2 L 0 0 0] 84 83 6,000-6,150
62 6 9 April Shimonoseki S. 20 20 16 I 21 0 0 0 132 106 5,000-6,300
66 7 12 April Shimonosski S. S 5 5 [ 6 0 0 0] 93 53 6,800-7,7i0
TOTALS 7 Miss. 17 days 258 246 226 I 257 3 2 5 2231 2030
MINE SIZES: 68%,1000 ib. size; 22%, 2000 Ib. size FIRING MECHANISM TYPIES: 25% Magnetic ; 75 % Acoustic
PHASE Il. INDUSTRIAL CENTER BLOCKADE
139 8 3 May Shimonoseki S., Kobe,Osaka,Suo Nada 100 97 9 9 0 0 0 740 | 694  4800-8650 »
150 9 5 May Inland Sea, Kobe, Osaka, Tokyo, Nagoya 99 98 90 4 102 0 0 0] 809 728 6,000-8,400
TOTALS 2 Miss. 3 days 199 195 181 6 201 0 0 0 1549 | 1422
MINE SIZES: 36%,1000 Ib. size; 64%,2000 Ib. size FIRING MECHANISM TYPES: 23% Magnetic: 27 % Acoustic; 50% Pressure Magnetic
PHASE 1ll. NW HONSHU-KYUSHU BLOCKADE
173 10 13 May Shimonoseki S., Niigata 12 12 12 2 14 0 0 0 140 139 15,800-8,030
175 H 16 May Shimonoseki S.,Miyazu, Maizuru 30 30 27 l 31 0 6] 0 186 165 6,200-11,000 i
177 12 18 May Shimonoseki S., Tsuruya 34 34 30 2 56 0 0 0 216 192 5,800-6,700
179 13 20 May Shimonoseki S., Maizuru, Miyazu 32 . 30 30 | 3 o) ! | 184 184 5500-6,600 o1
180 14 22 May Shimonoseki S. 32 g o2 30 I 33 I 0] I 192 148 15,300=8,100
182 i5 24 May Shimonoseki S., Niigata,Nanao, Fushiki 31 30 27 2 32 0 0 0 210 186 5,900-8,200
184 16 26 May Shimonoseki S., Fukuoka, Karatsu,Fushiki 30 30 29 2 32 0 0 0 220 206 5,900-8,200
185 17 57 May | Shimpnoseki S., Moji H H S o H ! Y ! i 63 7,450-7,700
TOTALS 8 Miss. 15 Days 212 209 194 ] 220 2 I 3 1425 1313

MINE SIZES:12%,1000 Ib. size; 88%, 2000 Ib. size

FIRING

MECHANISM TYPES:54% Magnetic; 9 % Acoustic;24%

34
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STATISTICAL SUMMARY ANNEX A
PHASE IV. INTENSIFIED NW HONSHU-KYUSHU BLOCKADE

20th AF  Mining Date A/C A/C A/GC Aux. Total A/C A/GC Total ~ Mines  Mines Altitude
; Mgl e Gien Target Nome S8 |“lfr " | Torgel | ‘M. | Me | Enemy | Gt | Lost | pendso | Targe i
Mining Mining borne borne Action Causes

. 190 18 7 June  Shimonoseki S., Fukuoka 33 31 26 | 32 0 0 0 337 279 15700 8400
194 19 9 June Shimonoseki S. 29 28 27 ! 29 0 0 0 24| 234 6,200-8,400
201 20 Il June Shimonoseki S.,Tsuruga 28 27 26 2 29 0 0 0 189 I82  7,200-8,200
202 21 I3 June  Shimonoseki S., Niigata 30 30 29 2 32 0 0 0 330 31l 7,000-7,700
204 22 IS June  Shimonoseki S., Fushiki, Fukuoka, Karatsu 3 30 30 e = 0 0 0 | 320 | 297 | 7B0O-9,000
205 23 I7 June  Shimonoseki S., Kobe 28 28 27 2 30 0] 0 0 30l 277 6,200-8,350
213 24 19 June  Shimonoseki S., Niigata,Miyazu,Maizuru 28 28 28 2 30 0 0 0] 256 256  8,000-8,800
214 25 2| June  Oura,Senzaki,Nanao, Fushiki, Osaka 30 30 27 2 32 0 0] 0 320 284 6,500-8600
221 26 23 June  Karatsu, Fukuoka, Sakai, Niigata 28 2r 26 2 29 0 [ [ 289 277 4,200-8,700
222 27 25 June  Shimonoseki S., Tsuruga,Ohama 28 27 26 z 29 0 0 0 209 20l 6,300-8,700
233 28 27 June Hagi,Niigata,Kobe, Oscka 30 30 29 2 32 0 (6] 0 290 275 6,700-8,700
239 29 294June  Shimonoseki S.,Maizuru,Sakata 20 29 25 2 31 0 0 0] 263 225 4,200-8,500
244 30 1 July Shimonoseki S., Nanao, Fushiki 29 28 24 i 29 0 0 0o 241 203 7,200-8,700
246 31 3July  Shimonoseki S.,Maizuru,Funakawa 2 3l 28 2 33 0 0 0 262 241  7,200-8,900

= TOTALS 4 Miss. 27 Days a3 404 a8 |26 4429 0] | [ 3848 3542

MINE SIZES: 63 % ,1000 Ib. size;37%,2000 Ib. size FIRING MECHANISM TYPES: 55% Magnetic,21% Acoustic,21% Pressure-Magnetic,3%Low Frequency

E-d
PHASE V. TOTAL BLOCKADE
256 32 9 July  Shimonoseki S., Niigata,Fushiki 3 31 30 4 32 i 0 ' 292 274  6,900-8,800
262 33 1 July Rashin, Fusan, Maizuru,Shimonoseki S, 30 30 s 2 32 0 o o 22l 199 16,900 5,400
268 34 13 July Seishin,Masan,Reisui, Shimonoseki S., Fukuoka 3 3) 31 3 34 0 0 0 262 254  6,900- 12,550
269 35 15 July  Rashin,Genzan,Konan,Fusan,Noaetsu,Niigata 28 28 2r 2 30 0 0 Y 256 244  6,900- 8,400
275 36 I7 July  Shimonoseki S., Seishin,Nanao, Fushiki 30 30 28 3 33 0 0 0 260 238  7,100-8,500
276 37 I9 July  Niigata,Kobe, Osaka,Maizuru,Miyazu,Genzan, Konan 3 31 29 2 33 0 l ! 242 228 7,100-8,400
282 38 22 July Shimonoseki S., Rashin,Fusan, Masan 30 29 26 2 31 0 ’ ! 228 207 7,600-8,300
> 292 39 25 July  Seishin,Fusan, Fushiki,Nanco,Ohama Tsuruga 30 30 30 2 32 0 0 0 245 243 6,900-8,400
296 40 27 July  Shimonoseki S.,Niigata, Miyazu, Maizuru, Senzaki 30 30 25 3 33 0] 3 3 235 189 8,000-10,400
304 41 29 July Rashin, Fukuoka,Shimonoseki S. 30 29 26 3 32 0 0 0 228 196 7,900-12,900
305 42 | Aug. Rashin,Hamada, Seishin, Shimonoseki S. 45 43 42 2 45 0 0 0 376 354  6,500-12,000
311 43 5 Aug.  Rashin, Geijitsu,Tsuruga,Oura, Hagi 30 30 28 0 30 0 0 0 275 253 7,000-8,600
318 44 7 Aug.  Shimonoseki S.,Maizuru,Sakai,Rashin 32 32 30 2 34 g 0 0 279 255 7,300-12,000
324 45 10 Aug. = Hagi,Yuyawan,Shimonoseki S.,Genzan 32 31 31 3 34 0 0 (0] 2fc 269 7,500-12,900
331 46 14 Aug.  Nanao, Shimonoseki S.,Maizuru,Hamada 39 39 35 3 42 0 0 0 378 343 8,000-12,800
TOTALS 15 Miss 37 Days 479 474 445 33 507 | 5 6 4049 3746
MINE SIZES:44%,1000 Ib. size;56%,2000 |b. size FIRING MEGHANHSM TYPES:37% Magetic, 19% Acoustic,31% Pressure-Magnetic,13% l.ow Frequency
ettt onbendn,
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FLAK ANALYSIS

On 7 March 1945, a conference was
held to discuss the capabilities of
the Japanese AA to oppose B-29 mining
of waters in the vicinity of Shimono-
sekl, and to arrive at conclusions re=-
garding the most advantageous altitude
for aerial minelaying. The following
officers participated in the discuss-
ion:

Flak O, AAFPOA

Flak 0, XXI Bomber Command

Ass't. Flak O, XXI Bomber Command
Flak O, 11th Bomb Group (H)

Flak 0, 30th Bomb Group (H)

Neval Mining O, XXI Bomber Command
Army Mining O, XXI Bomber Command

The 1lth and 30th Bomb Groups had
recently participated in mining opera-
tions in the Bonin Islands. Conse-
quently, it was felt that tneir views
on flak, based on recent experience,
would provide vaivable information for
the projected B-29 operation.

The conference was handicapped by
a complete lack of photo intelligence
showing the defenses ‘of the area in
question. However, it was assumed
that AA defenses of all types were
likely to be encountered, and the con-
clusions which were reached were based
on this assumption. Another factor
influencing the conclusions was that
the operations would be conducted dur-
ing hours of darkness. A third factor
whicnh had to be kept in mind was that
the altitudes for the projected mining
operation were limited to a maximum of
approximately 8,000 feet.

The conclusions reached Dby the
conference were these:

l. The optimum altitude for safe-
ty from AA below the limiting altitude
of 8,000 feet, was estimated to be
5,000 to 6,000 feet.

2. Wnile within range of possi-
ble defenses, a tight and level flight
should be maintained for as short a
time as possible.

3. The conduct of operations
over widely scattered areas would add
to the difficulty of the enemy's de-
fenses.

4., The enemy would not be able
to move AA weapons from any given area
to the mining area in time to obtain
additional concentrations of weapons
in that aresa,

The conference discussion includ-
ed a consideration of the following
enemy AA capabllities:

Flak Barges

Practically no evidence was
available which would indicate any use
of Flak Barges on the part of the
eneny. Therefore, consideration of
this type of opposition was omitted.

Heavy AA Guns

Fire from enemy AA guns could De
expected. However, the enemy's neavy
AA fire had not proved effective dur-
ing hours of darkness. He had re§ortf
ed to barrage fire and to predicted
concentrations during most of his
night firing. This type of fire cou}d
be more accurately delivered at alti-
tudes of 10,000 to 20,000 feet than at
altitudes of approximately 5,000 feet.
B-24 aircraft which had mined the Bo-
nin Islands received meager fire (few
bursts) from heavy AA guns &t altitud-
es in the vicinity of 5,000 to 6,000
feet.

Automatic Weapons & M.G’s

These weapons had been used guite
effectively by the Japanese on air-
craft attacking at altitudes of 100
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feet up to 3,000 feet. The maximum
hitting range of the 2F mm guns, the
primary | automatic weapon of the enenmy,
was 1R000 yards. Hence, at altitudes
of £,0000 to 6,000 feet, fire from
these wweapons would, in most cases,
prove & deterrent. Fr defense against
B-29 mnmidning operations, the enemy
probablyy would attempt to place an AW
barrage 1n the path of attacking air-
craft. In order to minimize the ef-
fect off such ~fire, it was concluded
that sttraight and level flight should
be kept at a2 minimum, that the time
intervall Dbetween attacking aircraft
should obe stzszgered and as short as
possiblee, and that different headlngs
should obe used for the run over the
minefieslld.

Searchhlights

In | generzl, the enemy's operation
of searrchlights had been fairly in-
effectivve., His searchlights had been
less efffective at low altitudes (4,000
to 7,0000 feet) than at high altitudes
(10,000 to 20,000 feet). Furthermore,
the prooblem of tracking with search-
lights wwas more difficult at low alti-
tudes thhan at higher altitudes. There-
fore, itt was evident that the proba-
bility cof being effectively i1illumi-
nated w2as less at £,000 feet than at
10,000 fifeet.

Barragge Balloons

Barrrage balloons had been employ-
ed by tthe Japanese in Formosa, China,
Kyushu gand Honshu. Two types had been
encounteered: (1) the conventional
barrage balloon with cable,and (2) a
free baalloon reported at altitudes of
20,000 tto 30,000 feet. The exact pur-

pose of ' the latter had not yet been

determinned at the time of the confer-
ence, bwut 1t was evident that it was
not an aanti-aircraft weapon. Consider-
ation 02f the free balloon was there-
fore omiiitted.

Thae conventional barrage balloon
had peern sighted at altitudes varying

ANNEX B

from 2,000 to F,000 feet, with the
majority seen at 4,000 feet., It was
concluded, therefore, that flight at
5,000 feet should carry aircraft above
barrage balloons. However, it was
recommended that crews should be warn-
ed emphatically of the possibility of
encountering barrage balloons and of
the necessity for maintaining a sharp
lookout.

Miscellaneous AA Weapons

The Japanese also utilized two
types of AA mortars, both of which
fired a projectile which on detonation
emitted explosive charges suspended
from small parachutes. The maximum
altitude attainable by this projectile
was 3,000 feet. The parachute-suspen-
ded explosive would not detonate un-
less it made contact with the air-
epaflt,

SUMMARY

From the discussion described
above, which considered all the fact-
ors of. enemy AA opposition, it was
concluded that an altitude of &,000 to
6,000 feet was the optimum altitude
for the projected B-29 mining opera-
tion. The decision was based not only
on the capabilities of enemy AA but
also on the limitations in choice of
altitude imposed by mining operations.
It was also recognized that careful
routing of aircraft to avoid known AA
defenses was an obvious consideration
that required discussion. It was con-
cluded that the element of surprise
would be a significant factor in re-
ducing AA effectiveness, and one which
should be fully exploited.
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MINELAYING PROCEDUR

GENERAL

Aerial mining presents two pro-
blems that must be solved by different
methods than those of normal bombing.
The two problems are outlined herein
to present the basis for definite
minelaying procedures.

1. The parachute attached to the
mine, which protects it from excessive
shock on impact with the water, re-

tards its rate of fall and offers a
much larger area to air resistance
than Is presented by a free falling

bomb. This allows wind and resistance
to the force placed in the direction
of heading of the aircraft on the mine
to be much greater than on a bonmb.
The trail and crosstrail of a mine are
therefore so great as to be beyond the
limits of the bombsight. This necess-
itates the plotting of +the dropping

point by using the reciprocal of the
trajectory of the mine from the de-
sired impact point to determine the

release point. Tables showing the
ballistic wind for the wind at alti-
tude, the wind drift of mine  for
varlous wind velocities and altitudes,
and the no-wind range of mines for
various true airspeeds and altitudes
have been computed.

2. As mines are planted in wate
and neither t point of dmpact n
the kaiwu Q1Puuvl ﬁe eath the i

1e ?Om;t¢ov @; vﬁlease w%st ba
mined with reference to
points of land.

SOLUTION OF PROBLEM

f‘ %

-'1qu

point. The sane methods of calculat-
ing the point of release are used in
both situations.

|. General Method

a. Mark aiming point and
point of desired mine impact.

b. Using true altitude
ter ballistic wind table and
what percentage of the wind at a
tude affects the mines during fal

(1) Multiply the m

ured wind by this percentage.

¢. Using the wind drift o
mine table for the size mines to be
dropped, enter the table using alti-
tude and effective wing velocity.
This figure gives the distance 3in
nautical miles 1

that the mine wil
dpift.,
(1) Plot this distance
(the wind drift vector) back into the
wind from the desired impact point of
the first mine.

the no-wind
table for *be slize mine to be @
enter table with true airspeecd
true altitude to find the distanc
ne leal miles the wmine' will
the alrcraft's heading.

a. U S TS

TS
e M
3

(l} From the point sy o
tablished by the wind dfif* vector
J”&W +he range vector back into that

‘hich gives the course from
the reference point
14 &

at altitude tﬁ ﬁstab
(Thl:} wpr_“ 5 Lo
renee roint beg:
release point
ice point, the head
the cour
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TACTICAL SOF

: €. Measure the distance from
the: point of release to the reference
polint. Convert this ground range to
:.slnt range. Set this slant range on

ne: computer drum of the radar set.

. Set the measured true

course from release point to reference

Doiint on the track line of the radar
SCQ )pe.

g« At the time of intersect-
iony of bomb release circle, track
lirne and reference point, release the
rest mine. Other mines will be re-
—1sed at timed intervals after the

rrst mine release. en using the
stem with reference roint beyond the
{ease point wuse this intersection
tn the Dbomb release circle first
iches the reference point. If re-
2ise point is beyond the reference
,~-int the release will be made at the
inttersection of the bomb release cir-
cles, track line and reference point on
the: back azimuth of the track.

My ey

¥ (D o }-e m )

w (D } '(n '

2. Special Methods

! Occasionally conditions exist in
ich either there is no definite pe-
fence point on the prescribed course
L Sthe nining run or where the drop-

‘<g prosition and reference point are
“aated too near each other to ident-

the reference point for the re-
E3Sse acclhrately.

E | da. The first of the problems
-1 be solved by use of two bearings
bm off-course reference points to fix
D23 release position.

3,

b, The second will be solved
Yusing a combination QP an arbitrary
*Ent range from the reference point
€establish a position, a d

then a
to ident-
the dropping position.

\
TARGET 3 MILES /18° FROM REF. PT. ‘
TEMP. + 8° ¢
CIAS 230 MPH. |
MINE TYPE MK. 26 ‘
TRUE ALT. 8000
WIND AT ALT. 270/40 N. MI.

BALLISTIC WIND 40X .72: 28.8 ‘

WIND DRIFT OF MINE = .38 N. MI. ‘

TAS = 230 N. MI. i

NO WIND RANGE OF MINE = .45

APP. LAYING COURSE:0lI°® !

APP. LAYING HEADING-002° J

LAYING COURSE:013°

LAYING HEADING = 004° !

HORIZONTAL RANGE =2.48 N. MI.

SLANT RANGE = 2.7.8 N. M. !
|
|
i
|
i
{
|
i
i
|
|

case [

(Forwaord—S/ant Range)

TARGET 3 MILES /18° FROM REF. PT.
TEMP. + 8° C ‘
CIAS 230 MPH.

MINE TYPE MK.26 \

TRUE ALT. 8000

WIND AT ALT. 270740 N. MI. \

BALLISTIC WIND 40X.72=28.8 l

WIND DRIFT OF MINE: .38 N.MI.

TAS =230 N.MI. ‘

NO WIND RANGE OF MINE=.45 i

APP. LAYING COURSE: [91° '

APP. LAYING HEADING= 201° j

LAYING COURSE = 193°

LAYING HEADING = 203°

HORIZONTAL RANGE = 3.38 N. M.

SLANT RANGE = 3.68 N. MI. i
|
|
!
|

caste TR

(Backward - Slant Range)
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/
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MINE MODIFICATION UNIT

The mission of the Mine Modifica-
tion Unit was to design modifications
of existing mines to meet d1mmediate
operational needs.

In April, 1945, the unit was mov-
ed to Tinian under the operational
control of the XXI Bomber Command, now
the Twentieth Air Force. The follow-
ing duties were specified:

l. To develope and recor-
mend modifications of existing mine

mechanisms.

2. To recommend prepara-
tions of mines required to obtain max-
imum results against ships selected
according to weighting factors pro-
vided by the XXI Bomber Command.

3. To assist the Mine As-

sembly Depot No. 4 in preparation of
new mine modifications when necessary.

A large percentage of mines used
in the "Starvation" missions have been
modified mines. All mines laid in the

first two missions (each a full Wing
effort) were modified mines designed
by the unit before its transfer from

the Mine Assembly Base at West Loch
(where it had functioned princirally
as a mine design unit) to Tinian. In
the 4% months of the program eighty
percent of the mines planted in Japan-
ese waters were mines modified accord-
ing to the recommendations of the Mine
Modification Unit.

The main purpose of the mining
program of the Twentieth Air Force was
to blockade enemy shipping. Methods
included sinking or damaging ships,
disrupting marshaling areas for con-
voys, denying the wuse of anchorages
and harbors, forcing shipping into
areas vulnerable to submarine or air
attack, and incidentally, causing ex-
penditure of enemy effort on counter-
measures .

ORGANIZATION

matically below.

Officer-in-Charge
/ Lieut

Executive Officer

The organizational chart of the Unit is shown below.
the technical staff were specialists from the Naval Ordnance Laboratory and

it was their duty to design modifications and to make recommendations
cerning mine sensitivities.

The Unit's relationship to

MAB
ADCOMINPAG - NOL - PH-MEIU-20TH AIR FORCE

The members of

other
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con-

: The Unit's laboratory and shops offered facil-
1§ies for testing new deslgns and for producing modified components for the
Mine Assembly Depot No. 4.

tions while under control of the Twentieth Air Force is also shown diagram-

organiza-

/ Lieut
Technical Staff Cffice
3 Civilian Technicions ; é//'eu t(jg)
c
! Spx)3c(ED)
Laboratory Services
! Lieut (] ! Lieut (;
G ‘jg) feut. (fg)
! MN/c
; kz&gg Shops Camp Facilities
1.Sle ! CEM 2.MMS52¢c / SClc
! EMic ! MMS3c ! Bkrec
! EMZ2c | Slc / MoMM3c
2 Sic 313 WING

In order to accomplish these ends
i1t was necessary to modify some mines.
Modification did not necessarily mean
improvement; it meant tailoring an al-
ready effective weapon for specific
operations. The new mines had built-
in tailoring devices; e.g., a switch
allowed sensitivity adjustment by turn-
ing a knob; a hydrostatic switch auto-

matically adjusted sensitivity with
depth.
It was also necessary to furnish
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the XXI Bouber Command with mine plant-
ing data. The Unit also assisted the
Mine Assembly Depot No. 4 in produc-
ing modifications.

and

L
in

The urgency for new designs
the lack of facllities for tests
the forward areas made determinations
of sweepability impractical. In order
to méke use of modification at the
time of their tactical 17
Commander in Chief, U.S. Flcet or
1zed the use of unsweepable mines that

were equipped with sterilizers. All
mine modifications made at Tinian that
altered actuation characteristics of
the mine were considered unsweepable
with avallable U.S. gear.

All modificaticns were developed
for a particular need in a particular
area and their indiscriminate use in

kit |




other areas was neither recommended
nor justified. The modifications were
instigated by the XXI Bomber Command
on the basis of intelligence informa-
tion about enemy countermeasures and
shipping, and by material shortages.
Arming delays were provided for mines
in which they were not previously
available and mine firing mechanisms
were modified to make enemy minesweep-
ing more difficult. Athwartship fir-
ing characteristics of some mines were
reduced in order to 1localize firing
near a ship and thereby make each mine
more effective. Some mine firing
mechanisms were modified to allow sen-
sitivity settings commensurate with
the target. Existing mine components
were adapted for new uses; and minor
components, which were not awvailable
in sufficient quantities, were sup-
plemented by substitutes designed and
produced in the field to make more
mines available for planting. Instruc-
tions for making modifications were
furnished the Mine Assembly Depot No. 4.

Enemy Shipping

The principal purpose of mine
countermeasures is to maintain clear
channels through which ships may pass.
Mines may be equipped with various
devices that make sweeping operations
difficult, time-consuming, costly, and
to an appreciable degree, ineffective.
These devices are principally arming
delays, ship counters, and timing se-
quences within firing mechanisms them-
selves, all designed to defeat known
sweeping methodse. Many U.S. mnmines
included these devices as standard
features. Nevertheless, effective use
of these wvarious anti-sweep devices
required their modificatlion in some
mines and their addition in others.

l. Arming Delays

Preparation of mines so
that they would arm at various select-
ed intervals after planting served to
complicate enemy sweeping by requiring
that even effective sweeping be con-
tinuous, and be making it unlikely

that even continuous sweeping would
render a mined passage completely
safe. Generally, i1f a particular tyre

MINE MODIFICATION UNIT

of mine was considered unsweepable by
the enemy, delayed arming was not used.

Although satisfactory arming delays
had been d1ncluded 1in the original
design of the newer type mines, modi-

fication and installation of available
delayed arming devices had to be made
in clder types.

The Mark 25 MM4 nine, &
2000-1b. acoustic mine wutilizing <the
A-3 type firing mechanism, was rrovid-
ed with arming delays. Three methods
were devised, the sequence being de-
termined by the awvallability oI the
necessary components.

The first method utiliz-
ed a British delayed arming device,
the MK.III electric clock. This clock
previously had been wused in znother
UsSs naval mine having a similar slsc-
tric circuit, and was available 1in
limited quantity complete with =—ount-
ing brackets. A minor modification
was made to the mine case Dbatiery

cover in order to mount the clock, and

ed mine mechanisms were used o con
nect the clocks into the mine circuisz.

Shortly after thi
method was adopted, the i

arming
art =

MK.2, a seawater electrolyvtic
delayed arming device, Dbecars
able. It bhad a short, fixed

period, but by changing the res
in the cell, different operatin:s
were obtained. This arming
then used for all short delay
periods, and d1its wuse cons
British clocks for providir
delays.

(e}
Lo O 4 I o I

[
m

A third method
vised when the supply of
clocks was finally exhausted.
14, an arming and sterilizinz
delay mechanism, was used. A
nounting plate (originally 4
for another mine) and the ©
cover plate of the mine case wer
ified so that the clock could
mounted, and salvaged electrical ¢
les were used to connect the ¢l
into the mine circuit. Connections,
unconventional for this type of clock,
were used to protect the mine from
nolse created by the operation of the

4t

rlock'itself.

2. Mechanism Timing

: In addition to the use
Of arming delays, some mine firing
mechanisms were modified to defeat a
particular type of sweep. An example
is the M-9 Model firing mechanism,
used in induction-type ground mines.
“hen released by the Navy for service,

The mechanism incorporated a feature
that protected the mines from being
swept by aircraft-type sweeps. This

brotective feature was a 3-second dead
Deriod that immediately followed the

Initial signal caused by a proper
dJagnetic field charge. The firing
Jlechanism was designed so thet this

Deriod could be lengthened to 5.5 sec-
>nds merely by connecting a jumper be-
Tween two external terminals.

Intelligence indicated
That the Japanese were making exten-
Sive use of a permanent-magnet type
Sweep, with magnets attached to a

Submerged catenary. By 1lengthening
The 3-second dead period to 10.5 sec-
onds by means of a fairly simple inter-
mal wiring change, the effectiveness
>f this sweep was decreased 10 to 90
Dercent, depending upon the speed of
The sweep and the distance off the bot-
Tom at which the magnets were dragged.
A decrease in mine sensitivity accon-
Danied this change in timing in mwost
Instances. Further reduction in sen-
sSitivity was desired for ship selec-
Zion and to reduce athwartship firing;
2nd by accomplishing this, even great-
2r reduction in the efficiency of the
Tagnet sweep mas obtained.

A similar anti-sweep
neasure was added to the M-11 firing
cnechanism used in the Mark 25 Mod O
sagnetic mine. This mechanism origin-
2l1ly had a protective or insensitive
veriod (rather than a dead period) of
about 1 to 6 seconds immediately fol-
lowing the initial signal. This per-
iod was 1increased by changing the
time constant of one part of the elec-
tronic circuit, and this change was
2lso accompanied by a desirable re-
Juction in mine sensitivity.

That these anti-sweep
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measures were effective was i1ndicated
by the new and different types of
sweeps which appeared near the mined

areas, and by continued ship sinkings.

Three and one- half months elapsed
(after the first mines were 1laid 1in
Japanese waters by alrcraft) before

what is considered to be a reasonably
good sweep for these modified mines
appeared in the mined areas.

Reduction of Athwartship Firing

The basic design of any mine must
be such that firing occurs when the
ship is near enough to the mine so
that the explosion will either sink or
appreciably damage the ship. The
mines used in the "Starvation" program
gave good fore and aft firing position

for practically all ships at all
speeds. However, they gave greater
athwartship firing in some instances
than was desired. Since one of the
objectives of the "“Starvation" mis-
sions was to sink ships, it was someée-
times necessary to reduce athwartship

firing.

Reduction in athwartship firing
for magnetic induction mines was us-
ually accomplished by straight de-
sensitization. For the A-3 acoustic
type mechanism the problem was not
quite so simple; but was accomplished
both by desensitization and by modifi-
cation of the mechanism circuit so
that 1t discriminated against ships
which passed at such a distance from
the mine that their signatures built
up slowly. Figure 1 (illustration)
compares the shape of acoustic signa-
tures seen by the mechanism from a
ship at near and at distant approach.
The firing voltage which is developed
by the normal mechanism from the
acoustic signals for each 1instance is
shown in Figure 2 (illustration), and

that by the modified mechanism in
Flgure 2a (illustration). The dis-
crimination against the ship at "B¢

and the slight decrease in sensitivity
to the ship at "A" resulting from the
nodification are both clearly indicat-
ede This sensitivity effect was easi-
ly compensated for vhen desired.
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Selection of Ships

. The selection of certain sized
ships and the elimination of others,
varticularly the smaller classes, Wwas
necessary in order to sink a maximum
tonnage of shipping with a limited
nunber of mines. The apportioning of
mines of various sensitivitlies to &be
comensurate with different types and
sizes of ships was closely allied
with reducing athwartship firing. It
was uswlly & matter of making sensi-
tivity adjustments. Most mines al-
lowed this without recqulring modifi-
cation; but the A-3 ¥od 1 MM-1 acous-
tic firing mechanism, for example, al-
ready modified to localize firing,
needed further modification.

Large ships with diesel or re-
ciprocating steam propulsion are us-
vally accompranied by intense acoustic
fields. It was possible to discrimi-
nate in favor of those targets and to
eliminate firinz by sm2ll ships in a
manner 1llustrated dizgrammatically in
Flgures 3 and 4 (illustrations). Fig-
ure 3. ls g plot of two +typleal ship
signatures as seen by the acoustic
mechanism (or mine). Figure 4 41lus-
trates the response of the desensitiz-
ed (or modified) mine to these signa-
tures. It is apparent that the mine
fires on one ship but allows the other
to pass. Also, the amount of desensi-

A :
SwilSIeNAL FROM SIGNAL FROM NOISY
S ouET sHiP SHIP PASSING OVER
LLS PASSING MINE
S\,|OVER MINE
X
:)k
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Fig 3 Acoustic output of Loud & Quiet Ships
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tization must be controlled to avoid
missing both shipse

5N
Q@ \ MINE FIRES ON
Q NOISY SHIP
"%
N FIRING /\ LEVEL
Sx
| MINE FAILS
Q3|70 FIRE oN
WRIQUEET SHIP,
Ry oo
R 4 N\
S ¢ .
/ \
S . N
€ £
W 7 TIME

Fig 4 Response of Insensitive Acoustic Mine

fo Loud and Quiet Ships.

Alleviation of Mine
Component Shortages

The Mine Assembly Base occasion-
ally ran short of critical mine acces-
sories during a heavy assembly program.
In some of these dinstances the Mine
Modification Unit assisted by adapting
other components for use or by design-
ing substitute parts. The effect of
materiel availability on modification
development has been 1llustrated in
the discussion of delayed arming.

At one time a shortage of Wk. 3
Mod 3 parachutes in the Mk, 3 Mod 1
pack was anticipated. These were to
be used on Mark 25 mines for a sched-
uled mining mission. Another 9-ft.
parachute, the Mk. 3 Mod 2 in the Mk.
3 Mod O pack, was available in suf-
ficient quantity but could not be at-
tached to the Mark 25 mine with the
regular adaptor. A special adaptor
was designed and enough were made by
the 50th Naval Construction Battalion
cn Tinian to insure that the desired
number of mines would be available for
that particular mission, in the event
t?at the proper parachutes did not ar-
rive.

¥



The effective use of normal and
desensitized or modified mlnes requir-
ed full knowledge of the following:

l. Mine actuation data. It
was necessary to know the effect of
variables including mine sensitivity;
depth of water; and the size, speed,
and type of ships.

2. Target characteristics.
It was necessary to have complete in-
telligence about enemy ships, their
size, speed, power plants, and magnet-
ic character,

3. Ene countermeasures.
Sweeping techniques could be developed
for most mines, but with a knowledge
of techniques in use, mine modifica-
tions could be made to complicate the
enemy's sweeping effort.

4, Mini results. The de-
gree of success of each mission had to

MINE MODIFICATION UNIT

be known. If mines sank ships and
mine fields prevented or retarded ship-
ping, further modifications were un-
Justified. Practically all the modi-
fications devised by this unit were
prompted by reports of the XXI Bomber
Command that observed or correctly
anticipated a weakness in the mine-
fields.

The XXI Bomber Command originally
speciflied that narrow firing widtks
against all ships be maintained. Pro-
per mine sensitivities then had to be
selected so that this provision would
be maintained for all Japanese mer-
chant ships at reported sizes and
speeds and for all depths of water in
which the mines were to be planted.
This selection was based upon actua-
tion data available for normal a2nd de-
sensitized or modified mines.
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. The XXI Bomber Command specified
2t regular intervals the speed and
rercentage distribution of sizes of
ships that were to be attacked. It
was then necessary for the Mine Modi-
fication Unit to prepare tables giving
The optimum distribution of mine sen-
sitivities to be used at various water
depths, in order to maintain localized
firing near the ships and to make the
Sest use of anti-sweep features.

It was realized that a more sen-
sditive aine designed for a smaller or
2 quieter ship might be fired Dby a
larger or a noisier ship too far a-
thwartship to do appreciable damage,
but the overall effectiveness of =&
2ine-field was measurably increased by
sielecting mine sensitivities commen-
surate with the target.

ANNEX D

The development of new modifica-
tions necessitated going over from the
laboratory test stage to mass pro-
duction in a few days, and adequate
testing of electrical modifications
at times required test equipment not
available at a mine assembly depot.
The Mine Modification Unit had a mod-
ern electronics laboratory containing
not only the standard mine test sets
but also a wide variety of electrical
test equipment of general utility. For
these ressons it was advantageous for
the Unit to produce and test modified
mine accessories for the Mine Assembly
Depot No. 4, even though this was nor-
mally a funetion of the Depot.

This work formed a large part of
the effort of the Mine Modification
Unit and was made possible only be-
cause of the very adequate laboratory
facilities and the highly skilled pet-
ty officers assigned to the Unit.
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MINE ASSEMBLY DEPOT NO.4

The mission of Mine Assembly De-
pot No. 4 was to provide assembled
mines upon request, to fill operation-
2l requirements of either the Twen-
tieth Air Force or Fleet activities.
It was necessary to test individual
components and complete assemblies
carefully to dinsure that a maximun
possible number of mines would be ef-
fective after laying in the Japanese
waters.

Mine Assémbly Depot No. 4 had
an authorized allowance of 11 officers
and 162 enlisted men.

In order to expedite the work of
the Depot, the organization was divid-
ed into two divisions. Division Num-
ber 1 was charged with the respon-
sibllity of testing mine components
and with the assembly of mines. Divi-
sion Number 2 was charged with the re-
sponsibllity of maintaining all motor
equipment, hauling, warehousing, and

delivery of mines and material, and
the maintenance of all camp facili-
tles. A complete organizational chart
is shown below.

Mine Assembly Depot No. 4 1landed
on Tinlan on 19 January 1945, and
was composed of one J1l1A Component
and one N2B Camp Component. The total
complement was 4 officers and 72 en-
listed men. The actual construction
work was begun approximately 10 days
later, and the Depot was ready to as-
semble mines on the 20th of February.
The Depot began to assemble mines at
the rate of approximately 70 mines per
day on 1 March, when the first ship-
ment of mines arrived.

Since it was necessary to prepare
approximately 1900 mines in about 20
days for a Wing mining strike, the 2
officers and 15 men of Mine Detail 22
were ordered to Tinian. Also, 2 of-
ficers and 30 men of Mine Assembly De-
pot No. 5 were ordered to Tinian for
duty.
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Siince none of the original per-
sonnel of Mine Assembly Depot No. 4
were feamiliar with the new A5 and A6
mechaniisms and assemblies, 3 officers
qualifijed in these mechanisms were
sent ouut from the Naval Ordnance lab-
oratoryy, to join the Depot.

Thhe Twentieth Air Force requested
that thhe Depot be organized to assem-
ble 4,0000 mines per month, so addition-
al perssonnel and equipment were re-
questedd from Commander, Administrative
Commandd, Minecraft, U.S3. Pacific Fleet.
In eomppliance with this request, 37
men werre ordered to Tinian from Mine
Assemblly Base, West Loch, along with
24 men from Mine Assembly Depot No. 2.
When thhese men reported at Mine Assem-
bly Deppot No. 4, the complement was 12
officerrs and 171 men.

Dauring this period, additional
bomb trrucks and trailers were required.
The Deppot started operations with 2
Bomb Seervice Trucks, 24 Bomb Trailers,
and 2 CCT-Q Tractor Cranes. During the
peak prroduction period of nearly 150
mines pper day, 12 Bomb Service Trucks,
60 Bombb Trailers and 6 CT-9 Tractor
Cranes were in operation. The addi-
tional ' bomb trucks and trailers were
obtaineed on "Memorandum Receipt" from
Island | Command, Tinian, and the ad-
ditionaagl cranes were obtained as fol-
lows: 2 froa Commander, Administra-
tive Coommand, Minecraft; 1 from Mine

Assemblly Depot No. 5; and 1 from Mine
Detail 22,

att the peak of production the per-
sornel ' of the Depot were working in
the folllowing departments:

Mine ; Assembly Number 1 30
Mine ; Assembly Number 2 30
Sub AAssembly 15
Mine ; Hauling 9
Revettment Crews 17
Warebhouse and Supply 7

Camp > Maintenance, Truck
Driivers, Security, etc. 46
Gallgey 1s
Adminnistration g
Total 7l

ANNEX E

All mines and mine components
shipped to Tinian were wunloaded and
delivered by the Island stevedore and
transportation facilities. All inert
components were delivered directly to
the Depot and unloaded and warehoused
by Depot personnel. All mine cases
were delivered to the Army's Masalog
Bomb Dump and unloaded into revetments
by Army Ordnance personnel.

The Mining Section of the 313th
Wing requested that mines be assembled
in accordance with a detailed Mine As-
sembly Order. The Depot then took
steps to assemble the mines using the
procedures outlined below. Frequently,
these orders were given to the Depot
before the ships carrying the. mines
arrived in the Marianas, and 1t was
necessary to work with the utmost speed
and efficliency to meet the opera-
tional schedules.,

The Depot's mine-handling crews
loaded the mines on trailers and haul-
ed them to the two assembly buildings.
The mines were assembled on the trail-
ers to eliminate extra handling. Four
1,000 pound or two 2,000 pound mines
were carried on each Mk 3 RNavy Type
Bomb Trailer. Previously tested mech-
anisms and components were issued to
the assembly buildings from the sub
assembly bullding.

After the mines were completely
assembled and tested, detonators were
installed and the cases stenciled with
a proper code which covered all de-
tails of assembly; e.g. delay arming,
sterilization time, etc. Then the fin-
ished mines were hauled to the Depotts
ready revetments for storage prior to
issue to the Wing.

The nines, parachutes, release
mechanisms, and delay arming washers
were issued to the Army Ordnance crews
of the various groups of the 313th
Wing. The Wing provided all handling
facilities and a portion of the load-
ing and handling equipment, when draw-
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ing mines from the Depot. The Ord-
nance crews installed flight gear on
the mines and loaded them into the
planes.

\

The command relationships are in-
dicated in the accompanying diagranm.
Very close liaison was maintained by
the Depot with the 313th Wing and with
Headquarters, Twentieth Air Force. The
Officer in Charge or his representa-
tive made a weekly trip to Guam to
confer with the Twentieth Air Force
Mining Section on any problems or dif-

ficulties encountered during the pre-
vious week.
All mines and major components

were requested by the Twentieth Air
Force and Commander Marianas, hence
the Depot was not confronted with the
principal supply or logistics problems.
However, the Depot kept close check on
material being shipped from the States
to insure that all necessary components
were Included. Upon several occasions
it was only through this close check
that operational schedules were met;
at times an item being shipped in in-
sufficient quantities had to be sup-
plemented by a requested air shipment.

The Depot had personnel qualified
in the assembly, testing, repair, and
adjustment of all mines and mine fir-
ing mechanisms. A J4B Mile Disvosal
Unit was attached to the Depot for
emergency disposal of assembled mines
after airplane crack-ups, etc.

Developments or required modifi-
cations of mines or mine components
were furnished the Derot by the Mine
Modification Unit.
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loocated throughout the
aCrcordingly, it is believed that

~4at during the heaviest minelaying
-Sne by the British, a total of 7,000
2lines were laid in a three-month per-
iohg., It is probable that these mines
“Eire assembled at'a number of depots
British Isles.
: Mine
~S5sembly Depot No. 4 established a
'torld's record for sustained assembly
o7 large quantities of mines, with
peak reached during the two months
”T June ‘and July, 194%, when a total of
7,422% mines of various types were as-
:—"Anbled.

ANNEX E

Month (194%)

Mines Per Day
109

March

April 120
May 130
June 142
July 135

fin

Month (194%8) Number of Mines

March 1900
April 1700
May 2128
June 3978
July 2300
Total Production as of July........ 13,000
Week Number of Mines
1ﬂ—pr11 Al
3 April 965
uO April 1692
7 May 280
14 May 292
21 May 764
28 May 767
4 June 2067
11 June 2304
18 June 1771
25 June 1458
2 July 376
9 July e
16 July 1588
22 July 868
“+ These figures cannot present a true

picture since, in some instances, mines
were received and expended 1in fairly
large quantities between the days
shown on the graph.
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WING ORDNANC

The missicn of Ordnance in the
mining activitiss of the 313th Bomb-
ardment Wing was to transport mines
from ready dumps to the line, to dis-
tribute them to aircraft, attach para-
chutes, 1install soluble washers or
arming cells, and, in conjunction with
Armament, to load the mines into tue
aircraft so they would drop in the
sequence called for in the Field Order.

In order to accomplish the mis-
sion expeditiously, one Ordnance Of-
ficer and two enlisted men, all mining
specialists, were assigned the respon-
sibility of coordinating all Wing Ord-
nance functions. All Ordnance and
Armament personnel had to be trained
in the handling of mines and in the
techniques of preparation for 1loading
(attaching parachutes, correctly ori-
enting the parachutes, and 1installing
washers). ‘This training was given in
a8 period of three weeks and was admin-
istered by the Wing Ordnance Mining
Officer. The course was of necessity
brief, and only absolutely essential
information was stressed at the time,
because the Wing was then engaged in
an all-out incendiary blitz operation
against the Japanese Empire. Stress
was placed especially on careful hand
ling necessitated by the sensitive
nature of the Torpex filler wused in
many of the mines.

It is significant to note that
mine handling and loading was differ-
ent and more complicated than the
handling and loading of bombs. Each
separate mine, selected from among 200
different types, had to be loaded on a
specific bomb station in a particular
airplane, in contrast to bomb 1loading
in which bombs are loaded in any bomb
station in any airplane. Nevertheless
with proper organization it was possi-
ble in the later stages of the mining
operation to "Mine up" a bomb group
Just as rapidly as it was possible to
"Bomb up" the same group.

The first few mining missions
were full Wing efforts which presented
many difficulties. The greatest of
these resulted from the traffic tie-
ups which occurred in the dumps. These
were caused by the simultaneous activ-
ities of many crews attempting to ob-
tain certain types of mines from the
same revetment. The difficulty was
eased somewhat by dispersing the mines
to several revetments and by schedul-
ing crew trips. The magnitude of the
Wing operations made it impossible to
relieve the situation completely; in a
single day as many as 3260 vehicles
were engaged in hauling mines.

After the decision was made to do
mining at Group level, the traffic
problem was eliminated almost entire-
ly, and the whole 1loading operation
was greatly facilitated mainly because
closer supervision could be devoted to
all phases of the activity.

Other problems arose during the
aine handling operations, and as the
occasion demanded, solutions were work-
ed out with the cooperation of MAD 4.

Fipally, & procedure was develop-
ed which worked very well during the
last months of the mining operation.
It is believed that this procedure or
a system organized along similar lines
would serve advantageously in any fu-
ture mining operations.

The procedure which was finally
developed was devised for hauling and
loading mines for a B-29 Group. It was
based on the premise that approximate-
ly 30 sorties would be flown every two
days. Careful planning and close
liaison with Wing Operations, Group
Operations, Group Ordnance, Group Arm-
ament, and the Wlne Assembly Depot
were vital to successful operations.
The procedure operated as follows:

Early in the mornings of the day

44

‘dump to :(draw its mines.

before tthe scheduled mission, the Ord-
nance Miining Officer secured from Wing
Operaticons,on a prepared form, details
as to the number of sorties to be
flown, tthe size of the mines to be
carried on each sortie and the mine
fleld tto which each sortie was to be
flown.

Thils information was taken to
Group Operations who determined on an
Assignmeent form, which sorties would
be assilgned to each of the several
squadronns, taking into consideration
equal ddistribution of loads, distance
to be flown and risk involved., In a
series oof missions, rack changes in
planes wwere kept to & minimum by equal
distripuation of 1,000 1b. and 2,000
1b. losdds..

Thee Ordnance Mining Officer and
the Grouap Ordnance Officer then made a
Consoliddated List of the mines to be
carried by each squadron, obtaining
the numtber and the type from the Wing
Mining wWaster Load Plan. This Consoli-
dated IList was also wused by Wining
non-comss &s & basis for issuing para-
chutes, release mechanisms, soluble
washers,, and delayed arming cells.

The2 consolidated 1list of mines
was thenn taken to the Mine Assembly
Depot. There the Issuing Officer de-
terminedl where each required mine was
stocked ' and made revetment assign-
ments. Issue Cards were then made up
from the2 Consolidated List plus revet-
ment a=3signments. Each Issue Card
containesd the exact type and quanti-
ties off mines to be drawn by one Ord-
nance crrew (a load for one M6 BST and
two ME trailers, or one M-27 BST and
one Mf tirailer).

Eacth squadion was assigned a time
schedule: to report to the mine ready
Simultaneous-
ly, the {Squadron Ordnance Officer was
given thie Issue Cards for the mines
his crewv were to load. He in turn as-
signed oine Card (or load) to each of
his crewv chiefs who proceeded to the
assignedl revetments and drew their
mines. .A triple check was kept on

ANNEX F

each load by requiring the crew chief,
the crane operator, and the sentry at
the exit gate to certify that the ex-
act mines called for on the cards were
drawn.

The mines were then hauled to the

flight line in the squadron area.

At a specified time during the
day before the mission, each Squadron
Ordnance Section drew in bulk all par-
achutes, release mechanisms, soluble
washers and delayed arming cells re-
quired for preparing 1its mines for
loading on the following day. 4t the
gsame time the Squadron Ordnance Sec-
tion was given an Instruction form for
the use of these accessories. The form
gave the size of the parachute for
each type of mine, the color of the
proper soluble washers to be used in
each type, and all other information
considered necessary. The form was
intended as a ready reference and was
used to avoid any confusion or error
caused by misunderstanding.

In the meantime, Group Operations
had assigned planes and air crews to
each sortie, and Armament had changed
any racks necessary in each airecraft

to carry the size.of mines specified
in the assigned sorties.
At the close of the day before

the mission, all mines and accessories
were on the line,alrcraft were assign-
ed to sorties, and planes were ready
for mine loading.

Early in the morning on the day
of the mission, an individual Mine
Loading Plan was given to each Ord-
nance crew, This plan contained the
size and code numbers of the mines for
a particular sortie. The Ordnance crew
then obtained the necessary mines from
the squadron area on the 1line and
hauled them to the assigned aircraft
for loading.

The Armament crew chief of the
aircraft then checked the loading plan
for dropping sequence, chalking the
rack number and location of the bomb
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station on the mine and entering this
information on the Wine Loading Plan.
The Ordnance crew then attached re-
lease mechanisms and parachutes, in-
serted soluble washers or delayed arm-
ing cells as necessary, and delivered
the mines under the bomb bay. Armament
crews hoisted the mines to the correct
_bomb stations; Ordnance attached the
static lines, and the aircraft was
ready to takeoff.

Sheet No. 1 of the Mine Loading
Plan was given to the Dbombardier who
indicated after ™ines Away" the actual
sequence in which they were dropped.
The bombardier returned the sheet to
the Wing Ordnance Office where it was
filed for reference.

Certain lessons were derived in
the mine handling operation. Since
future mining operations may again in-
volve the use of inexperienced and un-
trained personnel to handle mines,
some suggestions as to the manufacture
of mines are presented here for con-
sideration. It is belleved that if
all or scme of these suggestions are
heeded, training in mine handling can
be greatly facilitated and the chances
of mailfunctions because of incorrect
preparation can be minimized or elimi-
nated to a great extent.

1. Parachutes should be uniform
in manufacture, at least as far as ex-
ternal appearance is concerned. In
particular, the pouch containing the
static cord should be located in the
same position on all packs (for ease
in orientation).

WING ORDNANCE

During the loading ot the mines a
constant inspection was maintained by
the Wing Ordnance Mining Officer.

To insure the correct loading of
the mines the completed job required
checking and certification by the Arm-
ament Crew Chief, the Ordnance Crew
Chief and the sSquadron Ordnance Off-
icer on the Mine Loading Plan sheets 1
and 2, and the Ordnance Check-off List
for mine loading.

The procedure as described was
subject to modification to suit the
size and timing of the operation. The
general principles proved to be very
successful and resulted in the 1least
possible confusion during mine loadinc
and handling.

2. Clock starter and extender
wells should be located in the sanme
position in all mines,

3¢ Clock starter and extender
mechanisms should have the same exter-
nal appearance and should have the
same type covers (to eliminate confu-
sion and difficulty in removing one
type and replacing another type after
washers are installed).

4. Clock starter and extender
mechanisms should be color-coded (for
easy identification).

5« All soluble washers should be
of the same size.

6s All retaining nuts for sol-
uble washers should be of the saze
size, and the stems of the mechanismzs
ihould be uniform in size and thread-
nge.
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A TYPICAL ORDNANCE OPERATION

Aftaching parachute release mechanism. This

releases parachute from mine when it hits water
and drags the chute below the surface.

ANNEX
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WING OPERATIONS

The initiation of the aerial
minelaying operations assigned to the
313th Bombardment Wing posed & number
of problems. Although the cadre of
the Wing had received a general in-
doctrination 1in the tactics and tech-
niques of aerial minelaying, the in-
struction had not been implemented by
sufficiently detailed and actual
training to permit the immediate un-
dertaking of precision radar minelay-
ing operations. What would normally
have been a straightforward problem
was complicated by the fact that no
simple low altitude minelaying tactics
especially suited to the B-29 and its
combat crew had been devised at the
time the decision was made to under-
take the mining of Japanese home
waters.

To the 313th Bombardment Wing,
therefore, fell the threefold assign-
ment of: (1) devising a simple but ef-
fective technique for planting mines
from B-29s; (2) training all combat
crews in the Wing in this minelaying
procedure, and concomitantly training
all ground ordnance and armament crews
in the preparation, handling and load-
ing of aerial mines; and (3) setting
up a system of operations that would
deal with the many problems peculiar
to mine warfare within the existing
operations structure of +the Wing
organization. How this assignment was
initially accomplished and then fur-
ther modified as mining operations
progressed is described below.

It is well to point out before
considering the tactical factors in-
volved in minelaying, that the mining
prcblem differed from the bombing
problem in two basic respects: (1)
Aerial mines wused in B-29 operations
were equipped with parachutes which
retarded their rate of fall and caused
them to drift with the wind in their
fall to the target, and (2) the point
at which a mine is aimed is by nature

in the water, and therefore can only
be determined with reference to nearby
land-water boundary aiming points.
Both of these particulars ruled out
the use of a visual bombsight, and
pointed to the wuse of radar as the
logical solution to the problem.

The original mining program di-
rective from the XXI Bomber Command
(Twentieth Air Force) to the 313th
Bombardment Wing, dated 26 January
1945, directed that altitudes between
200 and 30,000 feet be used for train-
ing flights in minelaying. This ex-
treme range in altitude complicated
the problem of devising a simple tech-
nique for arriving at the drorping
position, because of the wide differ-
ences of wind velocity and consequent
mine drift, and other factors.

After a number of experimental
missions had been flown, it was found
that certain compromises had to be
mede. Consequently, it was decided to
develop &a straightforward technique
for dropping mines accurately at
approximately 5,000 ft. altitude, and
then to use a more or less complex
system for adapting this technique to
dropping at high aititude.

The low and medium altitude tech-
niqus adopted consisted essentially of
making a course good towards or over a
radar aiming point, releasing the
first mine when at & pre-determined
slant range (forward or backward) from
the radar aiming point, and releasing
the remaining mines on a timed run
from the first release position. (This
technique is illustrated in AKNEX B.)

Wind drift of the mine could be ne-
glected because it was of the same
order of magnitude as radar naviga-

tional errors at the altitudes being
useds In the case of high altitude
minelaying, however, provision had to
be made for computing the wind drift
of the mines, which in meny cases
would be several miles. The final
system adopted for makling this wind
drift computation and then carrying
out the desired corrections is outlin-
ed in the Tactical SOP for minelaying
(ANNEX B).
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¥men actual minelaying operations
were umdertaken, it was found that, as
had bee:n anticipated, enemy opposition
was not too great, so the necessity
for employing & high aititude tech-
nique was completely eliminated. At
the same time, the heights of surroun-
ding tierrain 1in the vicinity of most
of the: mining targets ruled out very
low alltitudes of attack. As & result
of thesse factors and of detailed anal-
ysis off enemy AA capabilities,. the
mining altitudes most frequently em-
ployed quickly centered between &=,000
and 8,000 feet. After extensive ex-
periencie 1in this altitude region, the
Tacticaiy sSOP for minelaying was re-
writtem to refine the older method
directe:d in the original SOP and to
eliminaite the considerations that no
longer applied. (The original sOP
formed the basis for all except one
missiom against the enemy.)

A 'small amount of flight training
was giiven to selected crews of one
Group 'while a fundamental minelaying
technigue was being evolved between
27 Jamuary and 8 February 1945, In
order 'to determine the minimum train-
ing re:quirements for normal combat
crews, it was thought best to indoct-
rinate talso one crew from each Group
in the technique adopted; this was
carried| out between 13 and 28 February
1945. 0n the basis of the results ob-
tained lby these crews, it was decided
that onte training flight would be ade-

quate fior each combat crew to learn a
satisfactory medium aititude tech-
nique, provided sufficient ground

traininig preceded the flight.

Thée entire month of March up to

. the datie of the first mission was then

devoted to an intensified ground and
air training program in mine warfare.
Lecture:s and movies were presented in
each of' the Bomb Groups, not only on

subjectis of general minelaying inter-
est, buit also on basic radar tech-
niques applicable to the mining prob-

lem. At the same time, training in
mine prieparation and loading was given

ANNEX G

to bombardiers and to ordnance and
armament ground crews. Flight train-
ing lagged initially,but then increas-
ed in intensity during the final week,
so that on tne eve of the first opera-
tion scheduled on 27 March, all combat
crews had been trained and the four
Bomb Groups were prepared to undertake
the largest scale operation of this
type ever attempted.

The tactical planning for the
first and subsequent mining missions
was carried out by the 313th Bombard-
ment Wing, using basic directives from
the XXI Bomber Command (the Twentieth
Alr Force) specifylng the dates and
areas of attack, approximate numbers
of sorties and density of minefields,
mine settings, and general limitations
on the altitude of attack,

Experience gained in previous low
level 1ncendiary attacks on Japanese
cities provided & rough guide to the
scheduling system that would most pro-
bably saturate enemy defenses in night
operations. However, other problems
peculiar to minelaying had yet to be
solved. For one, it was necessary to
pin-point each string of mines in a
location of proper depth, with a dis-

tribution of mine types in the string
sulted tc "catch" a maximum number of
shipse Also, it was necessary to

spread the mines over as large an area
as possible 1in order to complicate
enemy countermeasures. Further, be-
cause of the radar problem involved
and the high degree of accuracy sought,
it was necessary to have a prominent
radar aiming point along the axis of
attacks for each string. Finally, the
most favorable axis of attack would
have to be selected so that the string
of mines would present a maximum
threat along the direction of ship
movement, and, at the same time, so
that the aircraft planting the strings
would Dbe subjected to minimum danger
from anti-airecraft defenses and sur-
rounding terrain.

From the outset it was apparent
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that all aircraft within a given area
at the same time would have to be mov-
ing in the same general direction.
This narrowed down the basic tactical
plan to either of two alternatives:
(1) selection of an IP approximately
30 miles from the area to be mined,
and scheduling all aircraft through
this IP on slightly different axes of
attacks, so that they would "fan out"
over the minefield, or (2) selection
of the most favorable axis of attack,
using this axis for all aircraft, and
then computing coordinate turning
points (or individual IP's) separately
for each aircraft. Both of these
methods were tried by different forces
in the first minelaying mission. It
was found that the second method prov-
ed far more difficult than the first
from the viewpoint of both planning
and tactical execution, and at the
same time offered no advantages over
the first method. Therefore, for sub-
sequent missions, the method involving
a single IP and individual axes of
attack from this point was adopted as
SOP.

The differances involved in min-
ing and bombing missions also called
for additional methods of specifying
aircraft loadings and of briefing com-
bat crews for minelaying beyond those
normally used in bombing operations.
Each mine setting had to be tailored
to the area in which the mine was to
be planted. This meant that each mine
would have to Dbe prepared properly by
the Mine Depot, loaded in the proper
station in the bomb bay of the air-
craft and then released at the pre-
cise moment in the mining run so as to
land in the briefed position on the
sea bottoms The method devised for
assuring the proper execution of this
sequence is outlined here briefly.

Following the general directives
of the XXI Bomber Command, the Mining
Section of the 313th Bombardment Wing
made & preliminary design of each
minefield in order to determine the
settings required on all the mines to
be laid. On the basis of this design,
a Mine Assembly Order was issued to
the Mine Depot, and 1if necessary, a
Mine Modification Order to the Mine
Modification Unit, ordering the assem-
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bly of the exact numbers of mine types
desired and specifying the delivery
date. To simplify handling and rec-
ognition of prepared mines, a code was
used for specifyling mine preparation,
and each prepared mine was stenciled
with its proper code number before be-
ing issued to ready storage. When an
adequate supply of mine types was as-
sured, the W¥inlng Section of the Wing
then dgsigned each minefield and pre-
pared for each aircraft takin rt in
the mission, two types of da%a: ()Y A
¥ine Loading Plan for the use of the
Group Ordnance and Armament personnel
in obtaining the proper mines from
ready storage and then loading them in
a specified dropping sequence in the
aireraft, and (2) a navigator's ¥ine-
laying Chart, showing the exact posi-
tion for each mine to be planted, the
radar aiming polnt, axis of attack,
and all other data for making the
mining run. These loading plans &and
navigator's charts were then transmit-
ted to the minelaying Bomb Group for
distribution to the armament personnel
concerned, and for use 1n specialized
navigator and bombardier briefings.
Additional data for operations offic-
ers and for the general mission brief-
ing, as well as a master loading plen
and composite minefield charts, were
then transmitted to the Group in the
form of & Wing Field Order. (For ad-
ditional details outlining these oper-
ational relationships, see ANNEX E.)

This technique, in essence, form-
ed the basic operations scheme used in
all minelaying operations by the 313th
Bombardment Wing. As experience was
gained in planning missions, and as
the emphasis changed from Infrequent
mineilaying by the entire Wing to sus-
tained operations on a Group level,
various refinements in the system were
introduced. In the 1latter series of
operations, the planning reached a
fairly fixed schedule which is out-
lined briefly as follows.

For sustained Group efforts,
basic directives were 1issued to the
Wing Dby the XXI Bomber Command (Twen-
tieth Air Force) at approximate inter-
vals of one month, and modified inter-
mittently as intelligence on enemy re-
actions was obtained. A long-range
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plamning schedule was laid out on the
basifs of this directive by the Wing
Miniing Section, which specified the
minefields to be mined on each date
and the number of aircraft to be as-
sigined to each minefield. A Mine As-
senlbly Order for one month was then
Prepared from this plan and given to
the Mine Depot, along with a schedule
of preparation requesting the comple-
tiom of mines for each planned mission
at lleast 48 hours before the take-off
tize scheduled. About 80 hours before
takie-off time, a planning meeting was
held between the Wing Mining Section
and Group Operations; at this meeting
the minefieids and number of aircraft
e&ssiigned to each field was given to
the Group, and the IP and other data
for each minefield was decided upon.
Following this meeting, the Group
rlainned the route and transmitted it
T0 the WingA-3 while the Wing Mining
Sec'tion made the final minefield de-
sigmn and prepared the 1loading plans
and navigators! charts. About 48
hours before  take-off, a  tactical
orilef was submitted by the 313th Wing
to the Twentieth Air Force and to
Other Wings stating the time, route,
Du=Zper of aircraft, number of mines to
each field, and other data pertinent
to  the mission. Then at 36 hours be-
-Ore take-off the hauling of mines
iTOm ready storage to hardstands began
&rd at 12 hours before take-off, load-

fn§ of the aircraft and specialized

orlefings were initiated. Thus, air-
Cfaft and crews were readied in ample
tize for the mission. In all other

reSpects, operational procedures were
Very similar to those employed for
00abing missionse.

E The schedule described above was
iound to offer maximum flexibility for
125t minute changes, and at the same
t-Ze gave sufficient time allowance
for accurate, detailed work.

Assessment of results

and data
for future minesweeping

‘ operations
cculd only be made if accurate knowl-
€d8e of the positions of all mines was
obtained. For this reason, an SOP was
set up at the very outset for taking
radar scope photographs during each

ANNEX G

mining run, which were later used for

plotting the release position of all
mines dropped. "here such pictures
were not obtalned, navigators were

interrogated for all information re=-
lating to the dropping position. The
tactical mission reports then included
a8 section for mining specialist infor-
mation which contained plots of all
mines planted in primary targets, and
coordinates of all those either jetti-
soned or planted in alternate fields,
together with additional information
required by the Assistant Chief of Air
Staff, Intelligence, Hgs. AAF,

GCONGLUSION

On the %basis of the experience
gained in this series of mining opera-
tions, it was found that a Heavy Bomb-
ardment Wing could be readily adapted
to aerial minelaying with the addition
of a small section of specialized min-
ing personnel, who could train opera-
tions, ordnance, armament and combat
crew personnel of the Wing and its
Groups in general minelaying tech-
niques, and then handle the detailed
work peculiar to mining operations. It
was further found that minelaying,
when properly organized and scheduled,
could be carried out at just as effi-
cient a rate as bombing, notwithstand-
ing the more complex nature of the
mining problem.
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Early in the nining operation,
Twentieth Alr Force planning conceived
the 1dea of a psychological warfare
campaign designed to drive home to the
Japanese people the spectre of starva-
tion implied in the mining blockade.

Plans were made for the prepara-
tion and dropping of propaganda leaf-
lets which would capitalize on the
mining operation and help further to
reduce the enemy will to fight on.
The plans however, met with opposi-
tion, and the Psychologicel Warfare
Section of this theater was not per-
mitted to undertake the pro ject.

The refusal was based on the
grounds that there was no precedent
for an open propagands campaign built
around a mining operation. In the
past, secrecy was one of the factors
which contributed to the success of a
mining campaign. Aerial mine fields
had been laid for the mest part either
ag s&ttrition fields in which it was
hoped the enemy would sustain ship
losses before he discovered the pres-
ence of mines in the area, or as small
fields 1aid in support of tactical op-
erations which would follow immediate-
ly. In either case, the less the en-
emy knew of the mining, the better.

However, the unique type of
strategic blockade undertaken 1in the
Twentieth Air Force mining operation,
posed an entirely new set of condi-
tions. Secrecy was no longer a factor.
Our first accounts of our own mining
operations actually and invariably
came from translations of Japanese
home broadcasts (since our mine laying
aircraft observed radio silence during
the mission). These broadcasts were
accurate move-by-move descriptions of

. the minelaying aircraft from the time
they approached the islands of Japan
until they were well on the way back
to the Marianas.

The very objective of our strat-
egiec mining blockade was an additional
factor which made secrecy pointless.
It was to our advantage strategically
to make the enemy fully aware of the
Jaeation efliioun  nine  Pields. The

POYGHOLOGICAL WARFARE

knowledge would deter him from risking

his ships 1in dangerous waters; they
would remain bottled up in their an-
chorages &and &an immediate Dblockade

would be achieved.

Permission to launch the proposed
psychological warfare campaign around
the mining operations was finally
granted as the result of a letter ad-
dressed on 29 May 1945 by the Command-
ing General, XXI Bomber Command,
through channels to the proper auth-
orities. This letter pointed out the
desirability of explaining the implic-
ations of the mining blockade to the
uninformed Japanese civilian, with the
aim of lowering ebbing enemy morale
even further. Permission was asked to
emphasize these points:

l. That Japanese food supplies
were rapidly being depleted by our
fire raids.

2. That it was impossible for
the Japanese homeland to raise and
distribute enough food to sustain its
population.

2. That adequate imports of food
were now Iimpossibie Dbecause of the
minefields planted by B-29s in all the
harbors and shipping lanes of Japanese
home waters.

4. That because of theilr govern-
ment's insistence on running ships
through the minefields in order to
feed iron and coal to the war machine,
a high rate of shipping losses was be-
ing sustained.

5. That 1t this loss was main-
tained much longer, it would be im-
possible to feed Japan's hungry people
even after peace had been obtained,
because of a lack of ships.

bolicy continued, the whole Japanese
nation would face inevitable and in-
glorious starvation.

The Psychological Warfare Section
of CinCPac, working in close coordina-
tion with the Mining Section of the
Twentieth Air Force accordingly pre-

6. That finally, if the present:
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pared 2 series of four propaganda lea-
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This is the first of the series of propaganda leaflets dropped on the
Japanese Homeland which make specific use of the B-29 Aerial Mine Blockade,
of the Japanese Empire.
Photo Caption:

Caswalty of war. The moment before sinking.
Text Caption:

VANISHING TREASURE SHIPS.

One of the excuses the militarists gave you for
beginning this war was that it was essential to ensure the supply of food
from overseas. And so you have been at war for many years. Now, however,
the militarists are saying that your food supplies have sunk to an unprece-
dented low, and that, in the future, food rations will become smaller and
smaller. The militarists are, however, concealing the fact that their
blunders are sacrificing the people of Japan.

Text on Reverse Side:

Yhat has happened to the ships which in peacetime transported provi-
sions to Japan? Many ships carrying war materials have been sunk by Ameri-
can submarines and planes. Moreover, the B-29s have lald mines in the var-

iogsdharbors and coastal waters. "A new threat to shipping has thus been
addled."

How long will you allow the militarists wantonly to drive the people
of Japan to starvation?

flets on the subject of mine warfare. ing the final phase of the mining cam-
Four amd one-half million of the first paign. The fourth 1leaflet was
three leaflets were dropped widely preparation when the war ended.

€O NPt Bt

over the entire Japanese Homeland dur-
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This is the second of a series of propaganda leaflets dropped on tne
Japanese Homeland which make specific use of the effects of the B-29 Aerisl
Mining Blockade of the Japanese Empire.

Text Caption: "MARITIME JAPAN---WITHOUT SHIPSi"

Text on Reverse Side: Your loved ones have been abandoned on isolated
Pacific islands where they do not receive one grain of rice or one round of
ammunition. Their single hope is that ships will come to rescue them. JNow
that artery, too, has been severed.

Numberless mines have been laid in the harbors of Japan. Day after
day the B-39s are extending the network of mines. In rapid succession, the
precious lives of your countrymen and the raw materials which are the
nation's life blood are being blown up. :

Japan is bound hand and foot. Unablie to act, she can only suffer in

silence under the present deadly bombardment. When will Japan be released
from the network of mines and submarines? When will you be able to roa=m
over the vast ocean in search of the bounty of the sea?

Each one of you holds the key to this problem. Save your loved ones
on the by-passed islands! Save your native landi{ Throw down your weapons
and come forward to build & new Japan.
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This is the third of the series of propaganda leaflets dropped on the
Japanese Homeland which make specific use of the effects of the B-29 Aerial
Mining Blockade of the Japanese Empire.

Photo Caption: This is how mines are laid.
Iext Caption: "MINEFIELDS OF DEATH"

Text on Reverse Side: Your harbors &and waterways are full of mines.
Trying to clear these minefields is like trying to dry up the- ocean with a
cup. You remove one mine and, immediately, the B-29s come and lay new
ones.

The minefields simply cannot be cleared, and militarists best know
why. Yet they have to supply their war plants with iron and coal, so they
recklessly order ships through the mined areas.

Because of this insane policy, the vessels which are essential to the
Japan of the future are being sunk by mines in daily increasing numbers.
If this continues, Japan will soon have no ships left.

The militarists are sacrificing Japan's future. How long will you
permit their reckless actions to continue? '
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SUNKEN SHIPS PHOTOGRAPHED

Of the estimated 1,000,000 tons of Japanese
shipping sunk or damaged in Twentieth Air Force
minefields, some 131,000 tons were documented

_ Photographically. These ships, although sunk or
“.damaged, remained sufficiently above water to per-
mit their photographing from the air.

SBL (A-Mob)

MINEFIELD SHIE | BST.

PHOTO  MISS-
NO. DATE ION #  PRINT NO. AREA LGTH = TONS

1 28/5 2y | 31:70,71 Shimonoseki S @ Llus 6670

2 21/6 289 | 2:u47,48 Shimonoseki S | Ul5 6670

3 2/7 312 | 1v:61,2:55 | Shimonoseki S & Lls 6670

L 23/7 348 | 2134 Tokuyama 45 6670
5 7/8 390 | L4R:86,87 Shimonoseki §  Lk45 6670
6 7/8 390 | 2:65,66 Wakamat su Uls 6670
7 1/8 201 | 2:29 Mo ji Ul 6670
=8 SCS
8 21/6 289 | 2:L47,us Shimonoseki S = 210 880
9 22/7 345 2:61-65 Kobe 21C 900
10 7/8 390  4R:100 Shimonoseki § 210 300
11 7/8 390 | 2:65,67 Wakamatsu 210 900
12 7/8 390 | 2:65,67 Wakamat su 210 300
13 7/8 390  LR:110,111  Ube 210 300
14 7/8 385 | 3R:79,80 Wakamatsu 210 30C
15 4/7 314 1v:56 Osaka 180 300
% SAS

16 2/7 312 | 3L:100 Shimonoseki § = 210 100G
L li5/e 374 1vie Fusan 230 1150
18 6/8 383 | 3L:212,214 Oo Harbor 210 1000

Although the mining operations began in March
1945, very little documentary evidence in the form
of photographs was available until July. The rea-
son for this 1lack of evidence was that minefield
areas were not photographed to any appreciable ex-
tent until early in July.

s

FTGC

PHOTO = MISS- MINEFIZID SHIP | EST.
NO. = DATE ION # PRINT NU. AREA GTE = TONS
19 6/7 382  3R:67 Maizuru Lz5 6250
20 29/7 368  6R:173,174 | Niigate 260 1550
21 29/7 368  0L:173,17% Niigata 270 1925
22 7/8 390  2:65,67 Wakamat s 260 1550
23 7/8 385  3R:85,87 Shimonos=icl s» 200 1550
oY 14/g Lok  3R:104,105 | Tsurugs 300 2245

25 6/1 182 2:34 Maizuru 515 10200
‘
i SBS
26 22/7 345 1vikg Kobe 260 14350
27 7/8 390 | 4R:110,112 | Ube 220 3000
28 c/8 383  3R:203,206 Oo Harboer 517 10000
29 7/8 230 EEE Tokuyama 519 10000
it FTD
30 7/8 391 2:29 Shimonoseki 3 210 g80
51 7/8 330  Y4R:100 Shimonos2ki S 200 810
22 7/8 350  Y4R:100 Shimonoseki § 200 810
33 7/8 3890 | 2:165,67 Wakamat su 220 1100
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A 1list of Japanese vessels sunk or damaged
and documented by photographs, appears below. The
opposite page reproduces typical aerial photo-
graphs taken of mined enemy shipping. (The 1list
below represents only that portion of sunk or dam=-
aged enemy ships which were photographed.)

SCL

PHOTC | MISS- MINEFIELD SHIP = EST.
NO. = DATE ION # PRINT NO. AREA LGTE = TONS
34 7/8 390 @ 2:65,67 Wakamat su 310 2300
35 7/8 390  2:165,67 Wakamat su 310 2300

UNIDENTIFIED

3€ 29/7 308 | 1V:i1llh Niigata ®

37 | 297 368 1V:1lk Niigata

38 2/7 312 | 31:93,8k4 Shimonnseki S =
ESCORT widul— (KAIBOKAN)
39 5/8 374 3IR:3,4,12 Fusan 220 1000
TB
58 5/8 374 502 Fusan 340 | 3k20
<<k SEA TRUCK
4 | 1/3 390 | Li:lll Ube 200 | 800 §§
<== MERCHANT
42 | ke 385  1V:i64,65 Fukuoka 210 = 900
= SR
= =N 1
CVE (KAIYO)
43 11/8 7 AF Photo  Beppu Wan 10000
e SN B g



SBL Type A4 (Mod); 445 feet; 6670 tons. Sunk
in the mined anchorage NW of Kammon Harbor.
Decks awashe. Photographed 7 August 1945.
(See No. 5 in 1list on opposite page.)

TD; 210 feet; 880 t Only the bridge, bow Two SCL's Type D (Mod), both 310 feet long and each
: and stern of this e b above the approximately &£300 tons. Only the bows and sterns ap-
water. Photographed i near Mojl pear above water Photo

raphed in the minefield at

on 7 August 1945, 48, (See Nos. 34 and 35

Q

t on oppo=- Wakamatsu Harbor on 7 Augus
in 1list on opposite page.)

SBs; 330 feet; 3000 tons. Photographed in
minefisld at Ube Harbor. Decks are awash.
Photographed 7 August 1945, (See No. 27 in
list on opposite page.)

SBL Type A (Mod); 445 feet; 6670 tons. Stern
under water. Photographed in the minefield
NW of Moji on 7 August 1945, (See No. 7 in
list on opposite page.)

_

FIC; 300 feet; 2245 tons. Decks are awash, with SAL; Type TL (¥od); 817 feet; 10,000 tons. Aground and
bowalow inetﬁe water. Photographed in the,mine- lis%ing to starboard. Photographed in the minefield of
field at Tsuruga Harbor on 14 August 1945, (See Sekoshi Bay opposite Oo Harbor on 6 August 1948, (See
No., 24 in list on opposite page for details.) No. 28 in list on opposite pasze.)

Sl
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HADAR MINELAYING ACCURACY

This study considers the accuracy
with which XXI Bomber Command B-29s
laid mines 1in Japanese waters. All
mines were laid at night with the use
of APQ-13 radar. The actual position
at which each mine hit the water was
not known, since it could not be ob-
serveds This position was calculated
from the known location and course of
the aircraft at the time of droppirg,
as determined by radar scope photos
and known mine ballistics (including
the effect of wind drift).

Radar scope photos of adequate
quality for plotting were obtained for
50 percent of the sorties flown. This
study covers more than 600 sgorties
flown in the last 39 missions, mining
over 40 separate targets. The mining
missions considered are Missions 8 to
46 incliusive; all of the targets mined
during these missions are represented
in the study.

All mine positions were plotted
through the use of radar scope photo
negatives. The negative was projected
onto a 1/115,000 scale map of the
area. By adjusting the size of the
projected image to coincide with the
map, the aircraft position in the air,
which is represented by the center of
the photo, was plotted on the mep. By
reference to the 1lubber line on the
photo to give course, the navigation
data on the radar navigator's log sheet
to give altitudes, speed, wind and re-
lease time, and ballistic tables for
the mines wused, it was possible to
compute the position to which the
mines would fall from the known posi-
tion in the air. This computed posi-
tion w@s then compared with the planned
position for that particular stick of
mines, to give the error in laying.

It was concluded from the study
that the following accuracy in nauti-
cal miles was attained:

Median circular error
(radial error).ec..e... 0,94 nm

62.5 percent of the
drops were between... O and 1 nm

34 percent of the
drops were between... 1 and 5 nm

3.5 percent of the
drops were between...5 and 10 nm

Median range erroreecceces.. 0.49 nm
Median deflection error.. 0.58 nm

Median error of naviga-
tor's estimatecccocee.es 1.2 nm

40 percent of the
estimates were be-
tweens.eececcceceess 0 and 1 nm

52 percent of the
estimates were be-
tween.eesecececeees 1 and 5 nm

8 percent of the
estimates were be-
tWeeNececoeceeeceees. 5 8nd 10 nm

GCircular Errors

In Figure 1 the distribution of
error of a total of 649 cases is re-
presented. The median error is 0.94
nautical miles.

Range Errors

In Figure 2 the distribution in
range error 1s shown, divided by the
ordinate in an ‘"over" set and in a
"short" set. The median error is 0.49
nautical miles. It will be noted that
69.5 percent of the drops are "over"
and 30.5 percent "short®,

Deflection Errors

In Figure 3 the distribution in de-
flection error is shown divided by the
ordinate to a "right" set and a "left"
set. The median error is 0.58 nauti-
cal miles. The errors were approxi-
mately equally divided between right
and left.
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Error of Navigators Estimate

Figure 4 shows the distribution of
error made by the navigator in esti-
mating fthe position of his drop. The
nmedian errcor is 1.2 nautical miles.

8@ /G Rl AN TSy &%
DISCUSSION OF ERRORS
In determining the accuracy with
which miines have been laid there are
three general categories of error
which must be considered. The first
set of errors to be considered are
navigatiional; they involve wind, head-
ing, alititude, and aircraft stability.
Secondly, there are the possible sour=-
ces of error in the radar instrument,
such as the pulse width, and screen
dispersiion. Finally the actual plot-
ting off mine drop position involves
some ermor.

. §

Navigational Errors

Irwe Air Speed. An error of .02
nauticall miles will result from a 10
nauticael mile error in True Air Speed.
The mexiimum error in determining True
Air Speeed will in general be less than
10 nautiical miles. Therefore, the
maximm error from this source will be
«02 nauttical miles.

¥ind Direction and Velocity. Using
the normal wind velocity of 30 nauti-
cal miles per hour at 8000 feet, a 10
knot ermor in wind velocity will cause
an error of .10 nautical miles in the
drop position. A variation in wing
direction of 10° will give an .07 nau-
tical mile error. It has been possi-
ble to make a reliable cheek on wind
direction and velocity by using sev-
eral independent sets of wind measure-
ments ffrom aircraft going over the
same tamget area. In comparing this
individwal wind data with that of pre-
dicted wind direction and velocity, it
was dettermined that in most cases the
error in the wind direction was less
than 109, and of velocity about 10
knots. Therefore, an error of .17
nauticall mile (.10 plus .07 nm) is the
maximum to be expected because of wind
direction and velocity error.

ANNEX J

Altitude. The pilot can fly so
close to the briefed altitude that any
error caused by variation in altitude
1s negligible and not worth consider-
ingo

Unstable Aircraft. For every de-
gree an airplane varies around its
horizontal or longitudinal axis the
radar beam will be caused to intersect
the surface of the earth .023 nautical
mile from the point indicated on the
scope. An assumption of a 3° varia-
tion is very liberal for mining condi-
tions at night. The relatively low
altitudes (6000 to 12000 feet) at
which mines were 1laid resulted in par-
ticular stability of the aircraft.
With a 3° variation, the maximum error
will be .07 nautical mile.

Radar Errors

Photograph Timi Error. While
not strictie s SEERMIEEE reut sriin,
the 3 second sweep time of the sweep
beam does produce an apparent error in
the radar scope photo. At the moment
of r"Mines Away", photographing of the
radar scope 1s begun to give a record
of the aircraft's position in the air
at the time of drop. This procedure,
except for psychological errors,
starts at the moment of the mine re-
lease and requires 3 seconds. An ad-
ditional one second is allowed for
personnel lag in operating the camera.
The total of four seconds elapsed time
should give an average time lag of 2
seconds. The aircraft traveling at
230 knots would go a distance of ap-
proximately .15 nautical miles. In
plotting the position of the aircraft
using the center of the scope photo,
the aircraft's position will constant-
ly be plotted as being .15 nautical
miles "over".

This is clearly shown in Figure 2.
The range curve is displaced approxi-
mately 0.2 nautical miles on the over
side.

Pulse Width Error. This error is
caused by the ct that a transmitted
radar pulse makes pin points appear to
be .027 nautical miles in diameter,
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Beam Width Error. The 3° width of the beam on the radar
scope causes & pin point to cover 3° in azimuth. The maximum
error caused by beam width would be 1.5° in azimuth. Using a

distance of 5 miles slant range as the average distance to
targets, the error would be 0,13 nautical miles.

Screen Dispersion. The coating on the inner face of the
radar scope causes & beam of electrons to create with perfect

focus, a light mark of 0.02 of an inch. On the 10 mile range
scale this represents 0.08 nautical miles. Since the pin
point 1s actually spread 0.0l of an inch in all directions to
make the 0.02 diameter dot, the actual maximum error will be
0,01 of an inch or 0.16 nautical miles.

Plotting Errors

A series of identical radar photos were given to two in-
dividuals tc plot separately. The positions of the plots were
compared and it was found that there was an average error of
0.12 nautical miles between the two sets, and that the great-
est disparity between plots was 0.14 nautical miles. The errors
were random in direction.

Effect of Errors

In summarizing the mine errors, all except those result-
ing from photographic <timing are assumed to be random errors.
The root mean square value for all errors, except timing, is
0,08 nautical miles.

Of greatest significanceis the photographic ti error,
because of the fact that i1t aiways shows Ehe aircraft to be
0.15 nautical miles past the actual point of release. The
displacement of the curve for range error in Figure 2 is 0.20
nautical miles on the over side, and so correlates very close-
ly with the calculated value of 0,15 nsutical miles.

It is concluded that the median error of 0,94 nautical
miles is not appreciably affected by errors in plotting or
computation, and represents closely enough the accuracy actu-
ally obtained in minelaying.

Error in Navigators Estimate

About 50 percent of the drop positions reported in all
missions are based solely upon the estimated position of the
drop as made by the radar navigator. For purposes of mine
planning 1t was assumed that the accuracy of the drops was the
same as those verified by radar scope photos. For the purpose
of minesweeping, however, 1t was essential to obtain an inde-
pendent measure of the error in the navigator's estimate.

The estimate of this error was obtained from a random
sample of 78 cases in which the radar navigator reported an
estimated position of dropping, and for which good radar scope
photos were later available for an independent check. The re-
sults are given in Figure 4. In 88.5 percent of the cases,
the navigators gave the drop closer to the briefed position
than was actually the case. In 5.1 percent, the estimated
positions were less accurate than was actually the case, and
in 5.4 percent of the estimates the locations were precise.
However, the quantitative deviation of the distribution re-
ported by navigators' estimates is actually very little dif-
ferent than that given by radar scope photos.
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