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TARGET CHARTS (FIELD)

Miscellaneous.

Frequent types and formats in target charts may be found
in various southeastern Asia and Far Eastern theaters. These are
made under various authorities and air forces. Limited in quantity
and distribution they are included as interesting types.
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TARGET CHARTS (FIELD)

Eastern Air Command (S.E.A.)

These target charts have a 14 mile radius, are based on Lor e
graphic maps with compilation from photo sources for th« tapgot
area, scale 1:150,000, They carry a back-up usually variable -5

iithographed photo-mosaic reproduced or flourescent
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TARGET CHARTS (FIELD)

Twentieth Bomber Command

The Twentieth B.C. has made a number of target charts and
strip approach charts. Frequently using AAF Target Charts as
bases, the tendency has been to redraft and reduce these to secure
greater coverage, and to make corrections from photography. A
very well done sequence finds a strip approach scale 1:500,000 -
bedring a rautical mile bar scale. An approach chart scale 1:250,000
with 26 mile radius (nautical). A recognition chart with radius
of 22,000 feet, scale 1:40,000 and a series of perspectives with
bombardier grid computations printed adjacent to and on the per-
spective sheet. These are units of tangency - and the distance grid
on the perspective 1is in nautical miles.

deserves particular attention.

Charts and approaches made by the Twentieth B.C. are designed
to fold or be cut so that they fit into the AAF black bombardier
folder whose page dimensions are approximately 8" x 15%" single
page and 16" x 158" two page.

The distribution of these excellent charts is very limited
outside the Twentieth A.F.

A representative preliminary list is attached.

Twenty-first Bomber Command

Target Charts of almost identical format have been and are
being produced by the Twenty-first B.C. though no 1list is attached.
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GONFIDEN TIAL

1,IST ILLUSTRATING XX BOL3ER COLL'AWD CHARTIS - NUMBERING AND COVERAGES

No., Name Scale

2 Tokyo Area 1:250,000

3 Tokyo Area 1412 6. . 720

5  Kobe Area 142505 OOO

5 Kobe Area 1 126 720

7 Yawata Area '250 000

7 Yawata Area 2nd Ed. 1:250,000

7A Yawata Area 1:40,000

74 Yawata Area PeTQDective 19397 57

78 Yawata Arca Perspective 129°T

7C Yawata Area Perspective 70°15T

8  Yawata Area 126,720

9 Yawata Area 1% SOO 000

9 Yawata Area 1:500,000 2nd Ed.

10 Bangkok Area 1: 500,000

11  Bangkok Area 1:250,000

11A Bangkok Area Perspective 3310T

118 Bangkok Area Perspective 500T (20 mi.)
11C Bangkok Area Perspective 50°T (15 mi.)
11D Bangkok Area Perspective 48°T

11E Bangkok Area Perspective 67°930'T

12 Anshan Area 1:500,000

12  Anshan Area 1:500,000 2nd Ed.

Anshan Area l 250,000

13A Anshan Area 1:40,000

13A Anshan Area Perspective 83°915T

13B Anshan Area Perspective

13C Anshan Area Perspective 43°T (15 miles)
13D Anshan Area Perspective 43°T (29)
13E Anshan Area Perspective 3Y15' (195 mi. )
13F Anshan Area Perspective 3olg (25 mi.
13G Anshan Area Perspective 1321

13H Anshan Area Perspective 125915T

131 Anshan Area Perspective 310°915T (15 mi.)
13J Anshan Area Perspective 310°15T (25 mi.)
13K Anshan Area Perspective 83015T

15 Halliday I. Area 13500,000

16 Halliday I. Area 1:250,000

16A Halliday I. Area Perspective

16B Halliday I. Area Perspective

17 Plad joe Area 1:500,000

18 Pladjoe Area 1:250,000

184 Pladjoe Area Perspectlve 131°31T7(15 mi.)
188 Pladjoe Area 1 perspective 131°931T (25 mi.)
20 Sasebo Area 13250 4000

20A Sasebo Area 1:40, OOO

20B Sasebo area Perspective 50°30!'T

21 Nagasakil Area 1:500,000

22 Nagasaki Area 1.250 000

22A Nagasakl Area 1:40, OOO

23 Omura Area 1.350 000

234 Omura Area 1:40 OOO

234 Omura Area PGPQOQCthG 66012T

23B Omura Area Perqoectlve 900T
24  Pangkalanbrandan 1:250,000

25 Pladjoe Area 13500 ,000

27  Penhsihu Area 1:500,000

23  Penhsihu Area 1:250,000

28A Penhsihu Area 1:40,000

29  Lioulmeln Area 1.3 500,000
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1.0ulimelin Arca
oulmelin Ar:aa
Leryul Area
LeTZUul aATrza
GKLJ. y Al ,.;I‘ 24
Okayama ar=a
Okayema arec
OKayama ar:za
lakao area

Taxao area

Takao areas
shinchikxu Area
Sshinchiku Area
Shinchiku Area
Shinchiku area
ukden Area
ukden area
L.ukden area
L.ukden area
Fukxuoka Area
Fukuok: Area
I''uguoka Area
Fugsuoia Arca
itanzoon area
nangoon area
Keelung Arca
Keelung areca
Keelung Arca
heeluns Area

g

Formosa=-°~Pescadores .

tfleito Area
Helto aPes
Tachiari Arza
Tachiarl Area
Salgon Area
Dalgon Arza
Salzon Area
Snanghal area
ohainghal Area
3asseln Area

3asseln Arca
Dairen Area
Dairen area

Scale

15250,000
Persnective
13250 ,000
Pecrsnective 141T
135004000
1:250,000
1:40,000
Perspective
15250, 000
1:40,000
Per=pective
1:500,000
1 §250,000
1:40,000
Perspective
1:500,000
1:250,000
1:40,000
Per=spective 510T
1:500,000 new format
1:250,000
1:40,000
Perspective
13250,000
Persnective 46°T
1:500,000
1:250,000
1:40,000
Perspnective
1§ 500,000
12250,000
1:40,000
1:40,000
Perspectilve
1:500,000
:250,000
1:40,000
1.3250,000
1:40,000
13500, 000
132504000
1:500,000
132250 ,000

AL

11691

34797

6T,y

G797

13897

1031
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GONFIDENTIAL
TARGET CHARTS (Field)

Fourteenth Air Force

The Fourteenth Air Force currently makes its own target charts
as well as certain maps from photographic sources. The coverage of
both these are primarily China, French Indo-China with incidental
coverages of Japan, Manchuria, Burma, Formosa. These target charts
are variable in format and scale. The most frequent type is a
chart bearing a 7 mile radius at the scale of 1 inch to 1 mlle
(1:63,360)., These are frequently accompanied by approach charts at
1:250,000. Charts in the following list are of the scale of
1363,360 with the exception of those followed by an asterisk. Charts
followed by an asterick are of the scale of 1:250,000, and charts

followed by both ampersand sign and an asterick are reproduced twice;
once at each of the two scales.

The Fourteenth Air Force apparently does not print perspectilves.

The Fourteenth Air Force charts do not carry target numbers or
outlines conforming to either Twentieth Air Force or AC/AS, Intell-
igence (Joint Target Group) and U. S. Navy listings.

The distribution of these charts 1s extremely limited beyond the
Fourteenth Air Force.
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No.

SAMPLTL I@W\%@D)@W{M& CHARTS

Name

Samah Bay
Chiengmai
Pescador=s
Shasi
Ichang
Pi:liliuc.}'l 1
Yochow
Nanchang
Lampang

Canton area Ala
lyltikyina

wilhu

Hukow

Ft. Bayard
Bakli Bay &*
Hong Kong
Shanghai

Lashio &

Bhamo
Tenchung &*
Lungling &*
Bangkok
Takao

Hanol
Satahib Bay &*
Nanking
Toyohara
Taichu

Heito

Toko

Okayama

Vinh

Tong Aid &*
Nam Dinh &%
Yin Bay &*
Shihhweiyao
Dara &*
Bhisanulok &*
Uttaradit &*
Dong Guong &*
Lao Kay &*
Cam Duong c¢*
Phu Tho &*
Phu Ly &*
Chiengrai
Vinh Yen ¢&:*
Lambhuh
Chiengsu
alungshan
Fuflo

Nagom Sawarn
Llangyang
nentung

Name

olaokan

Campha Port
Jong Gay
oheklung

White Cloud A/D
Canton '
Whampoa

owatow

lTainan

ohayang
Changkiangfow
Weichow Is.
Sanchau Is.
Hangchow
Hsekawi

choka

Talto R. Bridge
Sinyang
Sinsiang
Kalifeng

Yellow R. Bridge
ohoka Sugar Refinery
Kagi

nonai Area
haifeng
aoshun

)ap Cau &%

-,iij

Poai
Nha Trang

& ~ n N e
Chenecheier

ilal uong

‘1

Yachen A/D

Ca e o evs WalYLRES
Salgon

Amoy

Amoy A/D

lral. wan

lTalyuan S.
itlankow

’:"-'uchang

Cat Bai A/D
Loyang
Jungyang

Changsha
fungcheng A/D NW
Anyi A/D

GONFIDENTIAL




\ir"

GONFIDE NWNL
No.  Name No. Name
116 NF48-23 Hanoil
117 Kiukiang NF49-22 Sanchau I.*
118  Pailiuchi A/D NG50-10 Amoy*
119 Navy Yard-Sasebo NH50-101 Hankow-Wuchang
120 NF49-13 Canton
121 493AIV-DII Yangtze River*
122 Ichingpu NH50-105 Kiukiang
123 Puchou A/F NH-49 Kingmen
124 Puchow Satellite L/S NH49-2  Yochow &*
125 * NE49-34 Samah Bay &*
126 Anking Sattelite
127 Hsuchang NO NUMBERS
128 SW IMukden
129 Fu-shun Aluminum Plant Burma Road*
130 Kinhwa A/F Salween River*
131 Yanctze River (Hankow E)*
132 Naval Air Sta. Sasebo Yangtze River (Hankow W)*
139 A/C Factory Sasebo Yangtze River (Yochow E)*
134 Hangchow City Shanghai
135 Takao
136 Ashiya A/D Hankow-Wuchang*
137 Synthetic Chemicals & Coke Plant
138 Yawatas I1.T.8.W.
139 Wakamatsu Shipyard
140 Tobata I.l1.5.We.
141 Kokura Arsenal
142 liojl Wharves
143 Hiko I. Zinc Refilnery
144 Shihchiachuang
145
146
147
148
149 alin
150
151 Maanchan
159 Tientsin A/F
160 Yochow
161 Siangtan
178 Sienning
181 Fu-shun SMR Shale 0il Plant
182 Fu-shun Storage Area
183 W. liukden A/D
184
189 E. Mukden A/D & A/C Assembly Plant
186 Suchiatun, RR Yards
187 Mukden RR Terminal
188 Ta Shen Chingtzu A/F
216 Samshui

MISCELLANLQOUS NUMBERS

494CM Yochow*

. 494CII Yangtze Riv.*
494CIII Yangtze Riv.*
494CIV Yangtze Riv.*
NF438-7 Haiphong




RECAPITULATION OF SELALCTLD TARGHT
CHART TYP&S

Aut,u;;ty Approach 'Eoverage recognition Coverage Perspectives Comment
Scale or Back-up
AAF 1:180,000 20 mi. 1:36,000 4 miles 5 headings 1 Chart
(AC/AS Int.) 30,000', 10
& 20 Niles,
U.S. Navy | . ,
(Oprnav 16V) 1:740,000 75 mi.(naut.) 1:6,000 74500 Yds., None 2 Charts each 3" X 8" - land
(approx.) tint green.
20th, AF 1:500,000 26 mi.(naut,) 1:40,000 2,200 Yds. 1 to 11 headings 3 charts - later edition -
1:250,000 15 mi. 25,000 zreen base
also 25 mi., 2%,000!
l4th, AF 1:63,360 7. mil. None None None Cccassional 1:250,000 strips,
white base,
C.I1.U.(Central Variable up to 1CO mi, none or photo helief shading- monotone base
Intelligence gray
Unit)
USAFISPA Variable { Wi, Variable Variatle None Relief shading - white base
EAC (Lastern 1:150,000 16 mi. Photo mosaic Variable ‘lone lionotone base pale tan
Air Command)
AHQ India 1:63,360 c-3 mi. Fhotos Variable Nchne Vegetation, color ccntrast
featured
1:264,000 14 mi, 1:63,360 5 mi. and None 3 charts on single sheet
variable
AAFSTPA - Varlous 18 ni. Zi§§032”20 Various lione 2 charts and photos on one
psite & Dhobas sneet, various arrangements
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CONFIDENTIAL

TARGET CHARTS

General Observations and Comments

l. From foregoing examples it is apparent that there 1is
great variation in format and style of Target Charts.

2. In effect there is no such thing as a gtandard target
chart,.

3. There are two main differencés; a. scale; b. more than
one chart at different scales for the same targe%.

4. Target Charts for and by tactical air forces incline to
larger scale single chart presentation and much smaller area
coverage.

5 Only primarily high-~level strategic forces use perspectives
and customarily a complementing series of charts for one target.

6. The tendency to ignore vegetation - to l1imit and generalize

culture seems fairly universal (with but one exception) viz. SEA
command .

7 The lack of representation of topography by other than
spot elevations is very noticeable.

8. These seem to be increasing tendency to secure greater area
coverage for approaches.

9. In contrast to charts in the European theater the tendency
is for finer line drafting and cultural representation.

10. The contrast in scale is very noticeable among the operat-
ing forces - the 1:63,360 - 1 mi. to inch - as contrasted to
1:500,000, 1:250,000, 1:40,000 series - based on Nautical miles.

come Comments on Target Chart Trends

le It is probable that the ultimate in target charts is far
from having been r=ached.

2. A clear understanding of the use - high-level or low is
of course nrimary.

3. High-lsvel us~ without goggles allows finer drafted detail.

4, The use of a c¢color background = the pale green used by the
Nov. 1944 Twentieth A.F. charts is an example

5 It seems possible that on 1:250,000 and 1:500,000 charts
persistent radar signals may be symbolized by color spots.

6. The use of dominant vegetation features where verified by
photography, viz cultivated land -~ rice paddy and forest.

7¢ The study of key recognition values from photos is now
possible,

8. The minor recognition value of railroads and the superior

recognition value of dikes and new barracks (worker or military)
as recognition points.

9+ The use oi Cooographlc features - ridge and valley trends,
craters. dominar 3¢ latel ~onic peaks.
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10, The shifting to nautical miles due to radar use.

ll. The great care taken to show variable water areas -

(as 14th AF series) - with notation of monthly or seasonal minima
and maxima.

§ 12. Only those roads shown that have been selected from parti-
cular analysis from photographs in which the road classification
becomes "most visible roads" rather than primary or secondary

which are classifications of ground utility or type and not necessar-
1ly air visibility.

13. In Japan, Formosa and parts of Manchuria a green cover over-
print is one of the obvious and best ways to show relief for slopes

of over 159 are usually forested or at least do not bear cultivated
field patterns.

14, Generalization of city layout with particular attention to
"lead-ins" or dominant air-visibility in relation to the Target.

15. The total overprint of a fine circular-radiating grid on
the larger scale charts,

16. These are provocative points for discussion and investira-
tion and have grown out of analyses of various types of target
charts, and has reference only to Target Charts which might be pro-~
Jected for The Far Eastern Theater.

Some comments on Basic Geographical Differences between
Operational Areas of Europe and Japan-Manchuria-Korea,

Dl T TR +, Sl i W Tt Sleas sl B o, T

There are certain striking differences between the European
Theater and the Far Eastern Theater particularly Japan, Xorea,
and Manchuria. A brief summary of some of these salient facte mav

be some aid in both the interpretation and use of maps, charts and
the design and conception of target charts.

l. Relief: Almost all of Japan, Korea and all of Manchuria
except the great central plains is mountainous. These mountains
are extraordinarily complex, sharp - ridged and intricate. Occassional

isolated volcanic peaks like Fuji-san (Fuji-yama) or Hakuto-zan
create unusual landmarks.

2. The great cultural landmarks of multi-tracked trunk
rallways and highways are absent.

3. The topography plays a major part in both controlling the

cultural pattern but also masking cities or installations from long
range view.

4. At the same time this mountainous character - combined with
the fact that most of the large industrial areas are on flat
foresinores or river mouths - running into the sea results in
narrow points jagged and complex bays and inlets. Though producing
an irregular coastline there is a distinguishing land-water contact
patiern vaiuable 1or poth visual and radar recognition.

’ 5« The terrain of most of strategic industrial BEurope 1is a
comparatively flat highly developed land. The land use has become
sO established that geometrical masses of trees have proved this
value 1n air recognition. Such cannot be said of Japan, Korea
or Manchuria. In Japan most of the land even to 80 slopes are in-
tensively cultivated in rice or similar low-growing crops. Trees
are cleared off and forest on tree growth follows the slopes of
rough terrain too steep to be possibly cultivated. Forest cover and




mountains then become almost synonymous and the terrain is so
rough that forest cover has a different significance. The dis-
tinguishing factor becomes the patterns of the valleys which do

not bear forest cover. The situation is similar in Korea and in
eastern Manchuria.

6. Drainage: In a very general way drainage in the European
Theater may be considered as well defined large rivers - visible

at distances commensurate with a lack of gorges and relatively

flat terrain. Only in Manchuria and China does the same hold true

in the Far East. Both Japan and Korea present short narrow rivers and
river valleys. However the Japanese rivers present two striking
features. Sand bars and intricate "braided" channels and dike

control plus highly cultivated margins. Thus even streams which
appear insignificant on maps may be very marked in vertical or

near vertical air perspective or when view in oblique in 1line with
their course - vet at angleas tn *+hem they can be maskcd b |
rough topography.

7. Rallroads in Japan are narrow gauge (3'6") with a few
minor exceptions. In both Manchuria (east) Korea and Japan they
are very disrupted by tunnels and do not retain anywhere near
the recognition value of railroads in Europe. The same generaliza-
tion may be made concerning roads.

8. In many parts of the Far East the extraordinarily small
field and crop patters act in a way as a sort of natural camouflage

to cultural features which have become accustomed recognition
features in Europe.

9. These items are but a few generalizations affording a
background for consideration in the use of air charts or preparation

of ailr use maps. Specific attacks on the problem is now possible
with photography available.
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CONFIDENTIAL

RUBBER MODELS

A nuﬁber of rubber relief models of
made and distributed. Further mode

Eastern Areas the bulk of these hav

Air Station, Annacostia, D.C. These have been distributed on
request by AC/AS, Intelligence, tao various interested Air Forces.
These are topographic, relief models with the naval vertical

exaggeration 1,6. They bear cover and cultural detail painted
upon the rubber base.

various scales have been
ls are in process. For Far

e been prepared at the Naval

GONFIDENTTAL
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CONFIDENTIAL
TERRAIN MODEL LIST
NAME OF MODEL NUMBER SCALE  VERT EX.
_ l. Kiska l-1-1-9-4M 1:32,500 none
, 2. Nauru 12-11-11M 1:6,450 2x
3. Buka Passage 12-25-2-1M 1:5,000 none
4. Kahili Airdrome 12-24-1-1M 1:19,000 2
5. Tarawa 12-11-17M 1:26,000 1,37
6. Makin Island 12-11-9M 1:31,300 8.7
7. Ocean 12-11-13M 1:3,948 1.73
8. Apanama 12-11-1-1M 1:10,434 none
9. Rabaul 12-1-21-23M 1:10,560 8
10. East New Guinea Experimental 1:3,948 2
1ll. Kaveing 12-1-23M 1:5,400 2
12. Wake 12-19-32M 1:4,840 none
Kuriles
13. Paramushiru &
Shimushiru 7B=5=1-1M&2M 1:50,000 2
14. Araido 7B=5=-1-1M&2M 1:50,000 2
15. Paramushiru &
Kaikyo 7B=5-1-1M&2M(A) 1316,500 2
16, Onekotan 7B=5-2-1M 1:50,000 2
17. Shasukotan 7B=5=-2-6M 1:50,000 2
18. Shimushiru  7B-5-3-1M 1:150,000 2
19. Matsuwa 7B=5-3-3M 1:50,000 2
20. Uruppu 7B-5-18M 1:50,000 2
2l. Bouganville 12-25-1M 1:25,000 2.1
22. Wewak 8A-10=-2-4} 117,500 2
23. Madang &
Alexishaven 8A=10-2-1M 117,500 2
24, Saipan 12-17=-15M 1111,7065 2.1
. 25. Jaluit 12-19-12M 1:2,500 none
26, Mille 12-19-22M 1:4,340 3.1

it x 30"
42" x 412"
6' x 4'2"
2'4" x 4'2"
6'10" x 4'2"

4'1" x 4'1"
49" x 49"
8' x 4'2"
e L & L
6'8" x 412"
3111" x 6!

Jton x 77100
Gron x Jra
515" x 319"
g2t x 229
JTREEE 3"
2'8" x 8'4"
4'5" x 7'10"
4'5" x 6'4"

bt x oy
3'11" x 7'11"
2'4" x 6'5"
411" x 412




CONFIDENTIAL

NAME OF MODEL

39
40,

41,

42.

Ponape
Marcus
Tarao
Yap

New Britain
b.

Guam #1
Guam #2
Palau Is.,.
Kusaie

Kwa jalein
Wotje

Rol & Namur
Azores
Graclosa

Terceira

Fayal=-Jorge-

Pico

NUMBER
12-2-32M
10-12-17M
12-19-20M
12-2-40M
12-1-21M

12-17-8M
28-5-44M
12-2-24M
12-2-10M

12-19-14-38M

12-19-34M

12-19-14-54)

10-1M~C
10=1M=-D
10=-1M-B

Corvo & Flores 10-1V-A

Santa Maria

San Miguel

Truk Islands

Ebeye

Haha Jima
Chichi Jima
Engebi
Honshu
Formosa
Hankow

Hongkong
(Kowloon)

Nanking

10~1Y~F
10=1M-E
29-4-44M

12-19-14-11M

7B=8-1-2-2M
7B=8~1-1~2M
12-19-9-12M
7B=3M

L592M
15=3-44M
18«~3-44

17-3-44M

SCALE VERT EX,
1:20,000 2
1:2,400. none
1:2,250 1.5
1:20,000 2

1:125,000 2

1:20,000 none
1:31,250 2.6
1:40,000 3.3
1:16,500 2
1:3,000 none
1:4,800 2

1:3,000 2

1:50,000
1:50,000 2
1:50,000 2

1:50,000 1.9
1:50,000 2
1:50,000 1.9
1:20,000
1:3,000 2
12124500 1.7
1:12,500 1.7
1:3,000 2
1:500,000 4.1
1:8150,000 3
1:25,000

1:25,344

2.1
262

1:25,000 2

APPROX,

S IZE
6' x 6!
30" g 3V
3*A" x 3V
4‘2" X 4'10"%

4'7" x 8!
4l7u x 61811

41" x 91115
3u X Sn

611 X 3!9&?
3|8n X 3|1n
411" x 411
3!1:: X 3:4:1
3|9u X 3|7u

2101 1!81!
216" x 2110
6|6n X 3!1!1

ign 3l
16n X 29::
2'8" x 4'10"

372" X 2'4¥
515m x 3150
- 20"
331" % 2Ygy
12" x 810"
15310 x gr5
g 2rgm
STAR X 3720

2e4n X 258?1




CONFIDENTIAL

NAME OF MODEL NUMBER
55. Swatow 2]1=3=44M
56, Hongkong Area 3-24-44M
57. Hankow Area 25=3=44M
58. Amoy Tmbm b AM
59. Hainan 11-4-44M
60. Shanghai 14-4-44M
61. Kato 18-4-44M
62. Bangkok 20-4-44M
63. Kiungshan 27 =bab4M
64. Takao 4-27-44¥
65. Anshan 18=5=44M
66. Tenian 29«5=44M
Philippines
67. Sulu Archipelago
1-6-44M9
68. Palawan 1=6=44M7
69. Southern Mindanao
1=-6=44M10
70, Central Mindanao
1-6-44M8
71. Samar Leyte 1-6-44M6
72, Southern Luzon 1-6-44M4
73. Panay Negros 1-6-44M5
74, Central Luzon 1-6-44M2
75. North Luzon
& Batan 1-6=-44M]
76. Manila 1l=6=44M3
77. Nagoya 31=5=44M
Tokyo Bay Area
78, Tokyo Area 14-5-44M
79. Yokosuka 20=6=44M
80. Fujiyama 30-6-44M

SCALE  VERT EX,
1:25,000 1.6

1:100,000 2.6

1:100,000 2.6

125,000
1:150,000
1325,000
1:20,000
1325,000
120,000
12254000
1:50,000
1:20,000

1:200,000
1:200,000

1:200,000

1:200,000
1:200,000
1:200,000
1:200,000
1:200,000

1:200,C00
1:200,000
13:50,000

1:50,000
1:50,000
1:50,000

1.6
2.4

none

2
none

none

1.6
1.67

3.0

3.0

3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
1.6

1.6
1.6
1.6

APPROX. SIZE

411" x 3'6"
72'7" x 41"
4'11% x 3"9"
26" x 26"
3'11*" x 7
TRV
2" x 27
2111" x 7'6"
¢’ x 3
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NAME OF MODEL NUMBER SCALE VERT EX. APPROX. SIZE
Saigon Area
8l. Cape St. Jacques
16-6-44M-A  1:25,000 2.4 4' x 8!
82, Saigon 16-6-44)-B 1:25,000 4' x 8!
83. Yawata 7=-7=44M 1:50,000 1.6 4' x 7
84, Nagasaki 1-7-44M 1:50,000 1.6 4' x 6!
85. Sasebo 12-7-44M 1:50,000 1.6 4' x 8!
86. Aliso Canyon 15-7-44MN 1:10,000 none 4'3" x 4
87. San Clemente 14-7-44M 1:20,000 none 2% x 4"
88. San Diego Bay
Area 18-7-44M 1:10,000 none 4' x 79"
89. Osaka P.1.C.89 1:50,000 1.6 65" x 59"
90. Shemya Island P.I.C.90 1:1,500 none 48" x 110"
(4 sections)
9l. Shemya Airfield
(4 sections) P.I.C.91 1:420 none 48" x 97"
92, Ota Area P.I.C. 92 1:50,000 1.6 46" x 82
93, Utsunomiya P.I.C.93 1:50,000 1.6 47" x 89"
94, Mito Area P.I.C.94 1:50,000 1.6 51" x 96"
95. Pyramid Cove P.1.C.95 1:9,000 none 38" x 38"
96. Toko-Kato P.1.C.96 1:25,000 2 0" x 5on
97. Iwo Jima P.I.C.97 1:12,500 1.4 30" x 39"
98. North Nanseil P.I.C.98 1:200,000 2.5 37" x 138"
99. South Nansei P.I.C.99 1:200,000 2.5 48" x 110"
100, Bonin &
Volcano P.I.C.100 1:200,000 2.5 307 x &
101. Hachijo Area P.I.C.1l01 1:200,000 2.5 16" x 94"
102. West Kyushu P.I.C.102 1:200,000 2.5 48" x 25"
103. East Kyushu P.I.C,.103 1:200,000 2.5 48" x 114"
104. Shikoku Honshu P.I.C.104 1:200,000 2.5 51" x 74"
105. Central Honshu P.I.C.105 1:200,000 2.5 102" x 57"
106. No. Central
Honshu P.I.C.106 1:200,000 2.5 110" x 48"
107. North Honshu P.I.C.107 1:200,000 2.5 2N x 52n
108, South Hokkaido P.I.C.108 1:200,000 2.5 521 x 84




CONFIDENTIAL

NAME OF MODEL NUMBER SCALE  VERT EX, APPROX, SIZE
109, North Hokkaido P.I.C.109 1:200,000 2.5 52" x 100"
110. South Karafuto P.I.C.110 1:200,000 2.5 52" x 69"
111. Central Karafuto P.I.C.11l1l 1:200,000 2.5 52" x 52"
112. Etorufu Is.

(Kuriles) P.I.C.112 1:200,000 1.5
113. Shimshiri Island

(Kuriles) Pel0.11% 1:200,000 2.5
114, Paramushiro

Is. P.I.C.114 1:200,000 2.5

115. Chejo Island P.I.C.115 1:200,000 2.5
116. South Korea P.I.C.116 1:200,000 2.5

117. Central Korea P.I1.C.11l7 1:200,000 2.5
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PHOTO SURFACE MODELS

The making of photo surface models has been partiecularly
developed by the Special Devices Bivision (Design Section)

Bureau of Aeronautics, U.S. Navy. Specific requests for tﬁese have
been reveived through AC/AB& Intelligence, Joint Target Group

and models sent to the filel Limited Air Force personnel have
been trained in this medium.

These models are essentially three dimensional photographie
prints, both a photograph and a model. They are relief models

(laminated paper - thermo-plastics) whose surface is coated with a
photo-serisitive emulsion, and photo mosaics are projected upon

them. They have particular application to targets in rough and
mountainous terrain, or involving terrain considerations in approach.

An excellent technical manual on these models has been published -
"Photo Surface Modeling" CO-KAVAER No. 30-160R=-=31.
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. HOW TO READ THIS
MANUAL

. Readers interested only in a quick summary of Photo Sur-
face Model production methods should read the introduction.

2. Readers interested in a more complete summary should
read the introduction, and look at the illustrations, reading the
explanations benecath them.

3. Readers interested in the details of Photo Surface Model
production should read the text.
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PHOTO SENSITIZING AND EXPOSING
MODELS (Continued).

INTRODUCTION

The Photo Surface Model process is a quick, accu-
rate technique for printing a photograph of terrain
onto a laminated paper relief model of that terrain,
and should not be confused with the “photographic
skin” process employed by the British.

Photo Surface Models have the following advan-

tages over other types of terrain models in military
operations:

1. The models are quickly produced.

2. The production methods are quickly learned.

)

3. The models are light in weight, yet sturdy.

4. The models are more accurate than vertical
photographs because they eliminate the mechanical
error of the flat-surface photographic print.

5. The models are more accurate than hand-
made terrain models, because they eliminate the
human error of surface detail interpretation.

This manual explains the method of making
Photo Surface Models. The manual 1s non-technical
wherever possible, but it assumes that persons fol-
lowing 1ts directions are experienced in the tech-
niques of model making and of photography.

The steps in making a Photo Surface Model are
these:

CONFIDENTIAL

. From a photograph or photo-mosaic of the
area to be represented, a copy negative and a positive
transparency, identical size, are made.

2. The positive transparency is put into the en-
larger. On the enlarger table, a clay terrain model
1s made, with the terrain image from the trans-
parency falling onto the clay as a guide for the
modeler. From this clay model a plaster negative
mold 1s made.

3. A laminated paper model is cast in this nega-
tive mold. This model (an exact reproduction of
the original model) is coated with a photo-sensitive
emulsion.

4. The copy negative 1s placed in the enlarger.
The sensitized model, placed on the enlarger table,
1s exposed to the image from the negative, in register
with terrain detail. Then, standard photographic
development procedure. follows.

5. The finished model 1s a three-dimensional
photographic print— both a photograph and a
model.

Requests for further information on Photo Sur-
face Models may be addressed to: Chief, Bureau of
Acronautics, U.S. Navy, Attention: Special Devices
Division (Design Section).
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FIRST
PHOTOGRAPHIC
STEPS

|. Preparing 1he Photo Original.

(¢) The best possible vertical photographs, of the
arca to be represented, are sclected on a basis of
photographic quality and accuracy.

(0) Scale and size of the Photo Surface Models
to be produced are determined.

(¢) Information on contours is also necessary—
cither a contour map or a contour guide produced
from height finder examination of sterco pairs.

(d) 1t a single print of all the arca to be repre-
sented on the models 1s available, it is smoothly
mounted on stift cardboard.

(e) It several prints are required for complete
coverage, an uncontrolled mosaic 1s made. Prints
are neatly mounted with non-warp adhesive.  See
OS> (¢). Photographic detail must match properly
at jomts between prints. Prints must be matched
for tone value and contrast.

(f) If services of a photogrammetrist are avail-
able, a controlled mosaic may be made, if ground
control 15 available, with necessary corrections in
tip-and-tilt, scale, ete. This 15 a functional refine-
ment, the value of which must be determined by the
producing unit.

A photo mosaic being prepared as a photo original. Note the white crosses which are added as
registratron marks. The Gray Scale is attached. Spotting colors have been used.

CONFIDENTIAL 5




(¢) This photographic material, which provides
the basis for future steps, 1s called the Photo Original.

2. Processing the Photo Original.

(¢) The image of the terrain on the Photo Orig-
inal will appear on the completed Photo Surface
Model.

(b) Accordingly, all needed changes and addi-
tions are made on the Photo Original. The prints
are carefully spotted to eliminate dust and scratches.
Map symbols, directional marks, etc., may be drawn
over the Photo Original by standard retouching
methods. If desired, air strips, roads, etc., may be
emphasized by retouching.

(¢) Correction of slight differences in tone and
of small areas of weak tone may be made with
neutral-density dye. Dye is applied with a fine-point
hair brush or with an air brush.

(d) Four registration marks are made, indicated
by small crosses. See Section 6.

(¢) A Gray Scale 1s attached to the Photo Orig-
inal, so that it will be reproduced on the copy
negative.

(f) Wrinkles or loose mounting, which cause
inaccuracies and reflections, are corrected.

3. The Gray Scale.

(a) The Gray Scale serves as a guide for the
photographer in determining proper contrast of copy
negative and of finished PSM.

(b) The Gray Scale 1s fastened to the Photo
Original so that the Scale’s 1mage appears on an
inactive part of the copy negative. Or, 1t desired,
it may be included on an area which will appear
on the finished model, so that the Scale may be
used for reference throughout the processing.

(¢) The same Gray Scale may be used repeatedly,
if fastened down lightly so that it may be removed
from the Photo Original after the copy negative 1s
made.

4, Copying the Photo Original.

(a) Best size for the copy negative and positive
transparency, made from the Photo Original, 1s
8 x 10 inches.

(6) Place the Photo Original on the copy-board
of a good copy or process camera. Carefully light
to eliminate all reflection, from windows, walls, etc.

(¢) If illumination picks up scratches or blem-
ishes, lightly coat the Photo Original’s surface with
white vaseline, and rub oft visible surplus with a
wad of cotton. Vaseline also produces a more bril-
liant 1mage.

(d) Using any long-scale ilm such as Commer-
cial Ortho, make three copy negatives with identical

exposure. Develop one normally; develop one a bit
under normal for less contrast; and develop one a
bit over normal, for greater contrast.

(¢) Thus, the negative of best contrast may be
selected for exposing the models. PSM Emulsion
is available in only one degree of contrast (about
that of No. 2 enlarging paper). |

(/) Without changing camera setting, make a
positive transparency on direct copy hlm. Or the
positive may be made by contact printing from the
negative, using a contrasty film, such as Contrast
Process Ortho. This produces a brilliant, transparent
positive when developed 1n D-72. :

(¢) Copy negatives must be made of the hinest
possible quality. Best equipment and processing is
necessary. A good process lens (such as the apo-
chromatic Artar, 14 to 19 inch, focal length) should
be used. Negatives should be developed caretfully
in a fine grain developer; DK-20 produces finest
defnition and quality.

MAKING THE CLAY
MODEL

5. The First Steps.

(¢) The photographer makes from the Photo
Original: (1) A copy negative. (2) A positive trans-
parency.

(b) The positive transparency 1s placed i the
enlarger.

(¢) Under the enlarger a sheet of plywood, of

the length and width of the pressed paper models
to be produced, 1s placed.

Trucing the tmage of the Zero clevation cust
by the enlarger onto the plywood sheet.

6 CONFIDENTIAL

(d) With black pencil, the projected image of
the base line is traced on the plywood. Location of
the first contour is oriented to this base line.

(¢) Shore line of the sea makes the base line
casiest to use. Or, the base line may be the outline
of a river or lake known to be at the lowest possible
clevation in the terrain represented.

(f) Over the sheet of plywood, a sheet of single-
weight glass 1s placed.

(g) 1t no glass i1s available, the plywood is sanded
and sealed with thin shellac, to produce a glass-like
surface. Modeling clay must adhere to this surface.
But the plaster of the Negative Mold, produced later,
must not stick.

(#7) It glass 1s used, tightly fasten it to the ply-
wood with DuPont 5448 Cement or another adhe-
sive which clings satisfactorily to glass.

(/) Images of the two registration marks on the
Zero elevation area are marked on the glass. These
marks are used to establish correct registration when
the model (after being roughly covered with clay)
s put under the enlarger for final modeling.

6. Steps in Registration.

(¢) Four registration marks are placed on the
Photo Original. These four marks appear on both
copy negative and positive transparency.

(6) Two of the marks are placed on the area of
Zero elevation (sea or river or lake, for example).
The other two marks are placed on the area of
higher-than-Zero elevation (in the hills, for ex-
ample).

(c) Registration marks at Zero elevation are used
until final modeling of the clay-surfaced model is
completed.

(d) Then, before the model 1s moved from its
correctly-registered position beneath the enlarger,
the registration system switches to the use of the
other two registration marks, which are on the area
of higher-than-Zero elevation.

(¢) The marks of the Zero elevation appear on
the model’s glass. Small ink crosses will serve. There
1s no indication of these marks on the finished paper
casting.

(f) The marks of the higher-than-Zero elevation,
however, appear as small holes or crosses on the
clay surface of the completed clay model. Accord-
ingly, they appear as slightly raised points on the
Negative Mold. And they appear as small holes on
the finished paper casting. But they are concealed
on the finished model by the photographic image.

(g) Experienced modelers, who know how to
use the terrain itself for registration, have little need

for registration marks. Beginners, however, should
use the marks.

Roughly covering the cardboard contours with white modeling clay.
Note the image of the Zero elevation, at which the clay “stops.”
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7. The Contours.

(a) Phote Surface Models aré made, by present
mecthods, without verucal exagoceration,

(H) Cardboard contours are cut in the standard
manner. A contour map, if avarlable, 1s used as a
ouide 1 cutting the contours.

(¢) It no contour map 1s avarlable, contours are
determmed  from acral photographs by means of
i optical-miyechiamcal device. (For examples ahe
sterco-comparagraph, KoE.KL Plotter, or muluplex.)

() The contour lavers are glued together. The
bottom contour, properly oriented to the base line,
s elucd to the glass (or the plyvwood) with DuaPont
338 Cement or a simular adhesive,

(.2 .\[tnla‘lilig L‘];l}' of the |‘11L15[L“1L'HL’ LV P (\\'llifll
mav be used repeatedly) s modeled superticially
over the contours. The only aim at this point 1s to
cover the contours.

()Y The clav should be heht ui color. White 1s
st “See P ‘H.

(¢)  The model 1s now ready for tinal modeling
ander the enlarger.

8. The Modeling of the Clay Surface.

(¢) The clayv-covered model s put under the
cnlarger. Room hights are dimmed. The mmage

rom the posttive ranspareney 1s projected onto the
model. | |
0% S L-nLn'gu' 1S pmpvrl\ adpasted - for size,
(ocus. and registration. The two registration marks
oir thie Zero clevation (on the glass) are Yined up
with the images of those marks from the positive
i the enlarger. |
(¢) When the mmage from the enlarger falls
pl'upt‘l‘ly on the model, blocks are llgllll}‘ l;ll'it'll (O
the enlareer table around the model's plywood.
These blocks hold the model e correct registration
during modeling, and are used later to hX posttion

<1|- IIM‘ [Hll‘*t‘l' L';lslillgh \\'Ilt‘ll lllL‘_\‘ JdIC I'L‘;lll}; I-UI' -.l}"[‘ili-
cation of the photographic image.

() The clay surface 1s modeled to make 1t match
e image cast upon it I no standard modceling
tools are avalable, tools mav casily be whittled.

(¢) As a check on the image from the enlarger,
as it appears on the model, the modeler frequently

checks with oblique photographs and sterco panrs,
() Frequent checking with modelsurtace alla
mination 1s also necessarv. Some modelers use
laroce-size tlashlight, made by placimg a standard
liuill bulb mside a tin can, to throw a horizontal or
vertical beam onto the model. Some snap on ceiling
Humination. Others prefer a portable satchght.

§

o

\odeling f/)f r:/u’l'-fuf'r'!'f (/ !Hr)r/r'/ HH:'/.{ / f/h: fH/:H'“r'!', H'N/J f/.?f F 11l ed ¢ f'HHJ.' :’/Fr POSITNL
S N . Sl |

transparency scrving das o gurde for accurate modeling of the tevrarn detail.
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(L) e eertam that the POSIDIVE transparcncy 1
the enlarger does not become too hot. See Section 59

9. The Finishing of the Clay Surface.

(«)  Craltsmanship and care determine the aceu
racy with which the terrain is modeled i clay, The
llg'g_ltllm' hinds this modeling under the enlaroer
dificult ac first, because the enlarger's imaoe makes
the roughed-out model appear finished to his in
experienced eve.

(/?) \\'il'l ol |ill|t_‘ L‘.\;}‘tt'l'it‘llt‘t, IIIL‘ H‘.miL‘IL‘l' llL'
velops o knowledge of  general terrain character,
and- methods of reproducing terrain in clay,

() Sll.‘it OW'S, lOT t‘\;llll|‘r|t‘. llhll;lHy ilHliL‘;llL' H[t'L'Il
clills or hillsides.

() Frequenty throwing on the model a hor
zontal or vertical beam of Tight helps differentiate
between true representation and merely plausible
PUPMTONCIYE 1),

] ; . , .f1 i 4 ,_,'r I ] F
!L.“r'.-'rul"'-;f“’ri {'.'} \ | :' " A -'.-f“[ b .'-"Ir.l}l [7¢) Jfl"" x'a-"j-’Tt'

" i f i ¢ i j e ¥ 4 L ]
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() When the true shape of the terrain has been
created o clay, the modeler begins texturing. Best
texturing tool s a small, stft-bristle brush (a tooth
brush or typewriter brush, for example).

(/) I there 1s shore line, care 1s taken to make
the cdge of the clay on the glass accurately follow
the shore Tine, indicated by the base line originally
dravvn on the plywood.

(¢) When the mtnlt‘lillg B L'IJII]PIL'I'L‘{].. the (llilll:_lt'
N registration systems is made. In the clay surface.
where the mmages of the two registration marks at
the hngher-than-Zero clevation fall, two small holes
arc made. These holes are concealed 1n the fnished
pressed paper model by the photographic image.

(/1) The tmished clav model s removed from
the enlaroer.

10. Obliques and Stereos.

(«) Frequent  checking  with whatever  other
photographic imformation available 1s necessary.
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(b) Oblique photographs are best fastened up
above the model, so that the modeler may frequently
look up from the model to see them. Dim illumi-
nation on the obliques 1s usually sufficient.

(¢) Obliques show terrain character from a view-
point different from that of the vertical, and serve
as a useful double-check.

(d) Obliques, for example, usually show the
terrain’s silhouette quite clearly.

(e) Stereo pairs are useful. If a stereo pair viewer
1s used, 1t should be placed, for sake of convenience,
upon the enlarger table or close to it.

(f) Illumination of stereos i1s simplified through
use of a box around the viewer. This box should
be built with: (1) An open top. (2) A hinged or
sliding front.

(g) Ilumination inside. The modeler can look
through the viewer’s eyepieces. The front is easily
opened for adjustment of the photographs. The
amount of light leaking from the top is usually in-
significant. An off-on switch for the light can be
ﬂdded.

MAKING THE
NEGATIVE MOLD

| 1. The Casting Frame for the Mold.

() When the clay surface of the model is com-
pleted, the model 1s ready for production of a
Negative Mold. First, however, a casting frame is
built around the model.

(6) The frame 1s roughly made of wood. It is
lightly nailed at the four corners, so that it may
casily be taken apart.

(¢) The frame must be high enough to permit
a depth of plaster at least one inch above the highest
mountain.

(d) Modeling clay 1s used to plug leaks at the
four corners of the frame and at the joints between
frame and model.

(e) When the frame is completed, the modeler
pours plaster into it.

|2. Plaster—in General.

(a) Molding plaster (also known as Plaster of
Paris) 1s a satisfactory material for Negative Mold
production.

(6) When available, the form of plaster known
as Hydrocal should be used. Hydrocal produces,
even 1n a thinner mixture, a Negative Mold harder
than molding plaster.

(¢) Before use, any plaster should bc. tested.
Dampness frequently destroys the “active’ quality
of plaster. To determine if plaster 1s “active,” mix
a small quantity with water, and permit it to set.

This lump should: |
(1) Get warm within 10 to 20 minutes.
(2) Become very hard. Plaster failing the test
must not be used.

(d) Sufficient plaster must be made to produce
the Negative Mold with one batch.

(e) If insufficient plaster has been mixed and if
pouring has already begun, rapidly cover the entire
surface of clay model with a shell of plaster. After
this shell dries, roughen the back of it. Over this
roughened back, freshly-mixed plaster 1s poured to
sufhicient depth. The shell of the first layer must
completely cover the model, so that there will be no
joints, between layers of plaster, touching the model.
All such joints must be inside the Negative Mold.

(f) A good rule of thumb: Two thirds of a bucket
of water will produce one full bucket of plaster.

(g) Do not permit plaster to set up in a bucket
or brush. To clean a plaster bucket swab out with
the hand; throw the gummy plaster into a trash
box; and then wash out with running water. Re-

member that setting plaster will clog a drain.

|3. Steps in Mixing Plaster.

(a) Put desired amount of cool, not warm, water
in a bucket. Begin sifting plaster onto the surface
of the water. Keep hands out. Do not stir.

Plaster should be sifted into the water, and permitted to
settle as described in paragraphs 1. (a) and 15 (b).
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(&) Sift fast. Keep sifting until the plaster, build-
Ing up imnto a cone from the bottom, forms islands
in the middle of the bucket. Then stop sifting.
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L'he two motions of the hand in stirring plaster in water,
as described in paragraph 13 (d), to remove bubbles.

(¢) Let plaster soak for two or three minutes.
Add no more.

() Stir in this manner: Holding fingers straight,
isert hand into the water as though the hand were
a knife blade. At the bottom, turn the hand parallel
to the surface of the water, and bring to the top.

(¢) Carefully and swiftly, repeat this stirring
motion. Do not swirl.

(f) Work the hand around the bottom of the
bucket, so that no plaster will stick there.

(g) This stirring should remove all air bubbles.

(/) Continue until plaster begins to set.

(1) Test for setting: As the hand is withdrawn
from the bucket, liquid plaster tends to hang or
“drag” as it drips off the fingers.

(/) When plaster meets this test, pour.

14. Pouring the Plaster.

(¢) The model must be perfectly level, on a level
table. A bubble level may be used to check.

(6) Modeling clay, kept nearby, is used to patch
any leaks which appear.

(¢) Plaster 1s poured in a small, steady stream.

(d) Pour in one place, preferably in a corner.

(¢) Avoid trapping air.

(f) Make the plaster move slowly across the
model’s surface as though it were a glacier. In
crevices, the plaster should move down one side, and
up the other, pushing surface air ahead of it.

(¢) After all needed plaster has been poured,
dip the finger into the plaster in any of the low
points on the model, to release air bubbles.

(#) Shake the table on which the casting stands,
to release trapped air, and to level the surface of the
pl:lstt‘l‘.

(7) Let the plaster set. It will get hot. After

Care must be taken to trap no air bubbles in pouring
plaster over the original model. See Section 14.

maximum heat is reached (and cooling has begun),
the casting frame is removed.

15. Preparing the Negative Mold.

(a) Atfter the plaster has set and frame removed,

FEdge view after casting frame is removed, showing the
layers of plywood, glass, cardboard, clay, and plaster.
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Mold and model may be turned upside down, so

that the Negative Mold 15 on the bottom.

(6) The oniginal model 1s hifted off. If clay sticks,
a bit of clay 1s dug out of an edge, and water is
poured mto the hole, to release the model.

(¢) Errors in the terrain surface of the Negative
Mold may now be corrected.

(1) Cracks. Put water into the crack, and drop
plaster into 1t. Daub and rub with fingers until
crack 1s fAlled. Excess 1s rubbed off before it sets.
Pits may be touched up 1 the same manner.

(2) Bumps. Raised bits of plaster are sand-
papered or scraped oft with a knife.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>