
PCB FO
O

TPRIN
TS

Mating face of pin insert shown (socket will be opposite) PCB FO
O

TPRIN
TS

K-1© 2022 Glenair, Inc • 1211 Air Way, Glendale, CA 91201 • 818-247-6000 • www.glenair.com • U.S. CAGE code 06324 • SuperNine™ Catalog
Dimensions in Inches (millimeters) are subject to change without notice.

Based on MIL-STD-1560 and other specs, contact factory for more details

ADVANCED PERFORMANCE

MIL-DTL-38999 Series III Type
Standard PCB footprints

Rev. 12.7.22

9-94

2 #20
AB

POS 
"Y" AXIS

POS
"X" AXIS

I.D. No.
Location

X Y
A .065 .000
B -.065 .000

9-35 

6 #22D

1

2

3

4

5

6 Pos
"X" Axis 

  Pos
"Y" Axis

I.D. No.
Location

X Y
1 .045 .078
2 .078 -.045
3 .000 -.090
4 -.078 -.045
5 -.045 .078
6 .000 .000

9-98 

3 #20
Pos

"X" Axis

Pos 
"Y" Axis

B

C A

I.D. No.
Location

X Y
A .065 .038
B .000 -.075
C -.065 .038

11-2 

2 #16
Pos

"X" Axis 

  Pos
"Y" Axis

AB

I.D. No.
Location

X Y
A .095 .000
B -.095 .000

11-4 

4 #20 C B

D A

Pos
"X" Axis 

  Pos
"Y" Axis I.D. No.

Location
X Y

A .065 .065
B .065 -.065
C -.065 -.065
D -.065 .065

11-5
 

5 #20

POS
"Y" AXIS

POS
"X" AXISD

E A

B

C

I.D. No.
Location

X Y
A .065 .056
B .113 -.065
C .000 -.130
D -.113 -.065
E -.065 .056

11-35
 

13 #22D 13

10

5

1

Pos
"X" Axis 

  Pos
"Y" Axis

I.D. No.
Location

I.D. No.
Location

X Y X Y
1 .000 .146 8 -.138 -.045
2 .085 .118 9 -.138 .045
3 .138 .045 10 -.085 .118
4 .138 -.045 11 .000 .056
5 .085 -.118 12 .049 -.035
6 .000 -.146 13 -.049 -.035
7 -.085 -.118
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11-98 

6 #20
B

CD

E

A

F Pos
"X" Axis 

  Pos
"Y" Axis

I.D. No.
Location

X Y
A .000 .130
B .130 .000
C .065 -.113
D -.065 -.113
E -.130 .000
F .000 .000

11-99 

7 #20
Pos

"X" Axis 

  Pos
"Y" Axis

AF

G BE

CD

I.D. No.
Location

I.D. No.
Location

X Y X Y
A .065 .113 E -.130 .000
B .130 .000 F -.065 .113
C .065 -.113 G .000 .000
D -.065 -.113

13-4 

4 #16 C

BD

A

Pos
"X" Axis 

  Pos
"Y" Axis

I.D. No.
Location

X Y
A .000 .150
B .146 .035
C .000 -.083
D -.146 .035

13-8 

8 #20

H

G

F

D

C

B

A

PRO
"Y" AXIS

PRO
"Y" AXIS

I.D. No.
Location

I.D. No.
Location

X Y X Y
A .065 .157 E -.120 -.120
B .170 .000 F -.170 .000
C .120 -.120 G -.065 .157
D .000 -.170 H .000 .044

13-98 
10 #20

JK

H

G

F
E

D

C

B
A

Pos
"X" Axis 

  Pos
"Y" Axis I.D. No.

Location
I.D. No.

Location
X Y X Y

A .000 .195 F -.164 -.105
B .125 .150 G -.193 .030
C .193 .030 H -.125 .150
D .164 -.105 J .065 -.015
E .000 -.135 K -.065 -.015

13-35
 

22 #22D Pos
"X" Axis 

  Pos
"Y" Axis

22

21

20

19
18

17

16

15

14
13

12

11

10
9

8 7
6

5

4

3
2

1

CL

I.D. No.
Location

I.D. No.
Location

X Y X Y
1 .045 .197 12 -.182 .088
2 .126 .158 13 -.126 .158
3 .182 .088 14 -.045 .197
4 .203 .000 15 .045 .107
5 .182 -.088 16 .117 .026
6 .126 -.158 17 .093 -.075
7 .045 -.197 18 .000 -.120
8 -.045 -.197 19 -.093 -.075
9 -.126 -.158 20 -.117 .026
10 -.182 -.088 21 -.045 .107
11 -..203 .000 22 .000 -.030
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15-5  

5 #16

A

B

CD

E
Pos

"X" Axis 

  Pos
"Y" Axis

I.D. No.
Location

X Y
A .000 .100
B .174 .024
C .094 -.148
D -.094 -.148
E -.174 .024      

15-18 

18 #20

A

B

C

D

EFG

H

J

K

L

M N

P

RS

T U Pos
"X" Axis 

  Pos
"Y" Axis

I.D. No.
Location

I.D. No.
Location

X Y X Y
A .065 .252 K -.195 .113
B .195 .113 L -.065 .252
C .260 .000 M -.065 .113
D .195 -.113 N .065 .113
E .130 -.225 P .130 .000
F .000 -.225 R .065 -.113
G -.130 -.225 S -.065 -.113
H -.195 -.113 T -.130 .000
J -.260 .000 U .000 .000

15-19
 

19 #20

A B

C

D

E

FGH

J

K

L

M

N P

R

ST

U V Pos
"X" Axis 

  Pos
"Y" Axis

I.D. No.
Location

I.D. No.
Location

X Y X Y
A .000 .225 L -.195 .113
B .130 .225 M -.130 .225
C .195 .113 N -.065 .113
D .260 .000 P .065 .113
E .195 -.113 R .130 .000
F .130 -.225 S .065 -.113
G .000 -.225 T -.065 -.113
H -.130 -.225 U -.130 .000
J -.195 -.113 Y .000 .000
K -.260 .000

15-35 

37 #22D

3735

34 33

32

36

30
29

28

27
26

25 24
23

22

21

19

18
17

16

15

14

13

12
11

9
8

7

6

5

4

3
2

31
20

10

1

  Pos
"Y" Axis

Pos
"X" Axis 

I.D. No.
Location

I.D. No.
Location

X Y X Y
1 .045 .262 20 .123 .119
2 .123 .217 21 .170 .040
3 .211 .160 22 .170 -.050
4 .254 .080 23 .123 -.127
5 .266 -.010 24 .045 -.172
6 .247 -.098 25 -.045 -.172
7 .200 -.175 26 -.123 -.127
8 .130 -.232 27 -.170 -.050
9 .045 -.262 28 -.170 .040
10 -.045 -.262 29 -.123 .119
11 -.130 -.232 30 -.045 .172
12 -.200 -.175 31 .045 .074
13 -.247 -.098 32 .090 -.004
14 -.266 -.010 33 .045 -.082
15 -.254 .080 34 -.045 -.082
16 -.211 .160 35 -.090 -.004
17 -.123 .217 36 -.045 .074
18 -.045 .262 37 .000 -.004
19 .045 .172
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17-6 

6 #12

E

BD F

C

A

  POS
"X" AXIS

POS 
"Y" AXIS

I.D. No.
Location

X Y
A .121 .209
B .241 .000
C .000 -.241
D -.241 .000
E -.121 .209

17-8 

8 #16
  POS
"X" AXIS

POS 
"Y" AXIS

A

B

C

DE

F

G

H

I.D. No.
Location

I.D. No.
Location

X Y X Y
A .000 .236 E -.094 -.216
B .128 .086 F -.230 -.078
C .230 -.078 G -.128 .086
D .094 -.216 H .000 -.052

17-26 

26 #20 V

W
X

Y

Z c

Uba

TS

R
P

N

M

L

K
J H

G

F

E

D

C
BA

  POS
"X" AXIS

POS 
"Y" AXIS

I.D. No.
Location

I.D. No.
Location

X Y X Y
A .000 .321 P -.239 .214
B .131 .293 R -.131 .293
C .239 .214 S -.070 .177
D .305 .099 T .070 .177
E .319 -.034 U .175 .094
F .278 -.161 V .178 -.036
G .189 -.260 W .119 -.151
H .067 -.314 X .000 -.203
J -.067 -.314 Y -.119 -.151
K -.189 -.260 Z -.178 -.036
L -.278 -.161 a -.175 .094
M -.319 -.034 b .000 .065
N -.305 .099 c .000 -.065

17-35 

55 #22D 55

53
47

52

46

40
32

3931

2517

24
16

10
4

9

3

1

  POS
"X" AXIS

POS 
"Y" AXIS

I.D. No.
Location

I.D. No.
Location

I.D. No.
Location

X Y X Y X Y
1 -.312 .086 20 -.078 .041 39 .078 -.319
2 -.312 -.004 21 -.078 -.049 40 .172 .279
3 -.312 -.094 22 -.078 -.139 41 .156 .176
4 -.242 .221 23 -.078 -.229 42 .156 .086
5 -.234 .131 24 -.078 -.319 43 .156 -.004
6 -.234 .041 25 .000 .329 44 .156 -.094
7 -.234 -.049 26 .000 .176 45 .156 -.184
8 -.234 -.139 27 .000 .086 46 .156 -.274
9 -.234 -.229 28 .000 -.004 47 .242 .221
10 -.172 .279 29 .000 -.094 48 .234 .131
11 -.156 .176 30 .000 -.184 49 .234 .041
12 -.156 .086 31 .000 -.274 50 .234 -.049
13 -.156 -.004 32 .089 .316 51 .234 -.139
14 -.156 -.094 33 .078 .221 52 .234 -.229
15 -.156 -.184 34 .078 .131 53 .312 .086
16 -.156 -.274 35 .078 .041 54 .312 -.004
17 -.089 .316 36 .078 -.049 55 .312 -.094
18 -.078 .221 37 .078 -.139
19 -.078 .131 38 .078 -.229
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19-11 

11 #16

A

K B

C

D

L

E
F

G

H

J

  POS
"X" AXIS

POS 
"Y" AXIS

19-32 

32 #20

A
B

C

D

E

F

G

HJ
K

L

M

N

P

R

S
T

U
V

W

X

Y
Za

b

c

d

e

f

g

h

j
POS

"X" AXIS 

POS
"Y" AXIS

I.D. No.
-Location

I.D. No.
Location

X Y X Y
A .066 .353 T -.066 .353
B .189 .305 U 0 .230
C .286 .217 V .124 .193
D .345 .098 W .209 .095
E .357 -.033 X .228 -.033
F .321 -.160 Y .174 -.151
G .242 -.265 Z .065 -.221
H .130 -.335 a -.065 -.221
J 0 -.359 b -.174 -.151
K -.130 -.335 c .228 -.033
L -.242 -.265 d -.209 .095
M -.321 -.160 e -.124 .193
N -.357 -.033 f 0 .096
P -.345 .098 g .096 0
R -.286 .217 h 0 -.096
S -.189 .305 j -.096 0

19-35 

66 #22D
POS

"X" AXIS 

1

4

9

58

63

10
17

25 34

4233
24

43

50
16

51

57

3

64

67

POS
"Y" AXIS

I.D. No.
-Location

I.D. No.
Location

I.D. No.
Location

X Y X Y X Y
1 -.357 .090 23 -.123 -.225 45 .123 .135
2 -.357 .000 24 -.123 -.315 46 .123 .045
3 -.357 -.090 25 -.045 .360 47 .123 -.045
4 -.279 .225 26 -.045 .270 48 .123 -.135
5 -.279 .135 27 -.045 .180 45 .123 -.225
6 -.279 .045 28 -.045 .090 50 .123 -.315
7 -.279 -.045 29 -.045 .000 51 .201 .270
8 -.279 -.135 30 -.045 -.090 52 .201 .180
9 -.279 -.225 31 -.045 -.180 53 .201 .090
10 -.201 .270 32 -.045 -.270 54 .201 .000
11 -.201 .180 33 -.045 -.360 55 .201 -.090
12 -.201 .090 34 .045 .360 56 .201 -.180
13 -.201 .000 35 .045 .270 57 .201 -.270
14 -.201 -.090 36 .045 .180 58 .279 .225
15 -.201 -.180 37 .045 .090 59 .279 .135
16 -.201 -.270 38 .045 .000 60 .279 .045
17 -.123 .315 39 .045 -.090 61 .279 -.045
18 -.123 .225 40 .045 -.180 62 .279 -.135
19 -.123 .135 41 .045 -.270 63 .279 -.225
20 -.123 .045 42 .045 -.360 64 .357 .090
21 -.123 -.045 43 .123 .315 65 .357 .000
22 -.123 -.135 44 .123 .225 66 .357 -.090

I.D. No.
Location

I.D. No.
Location

X Y X Y
A 0.105 0.26 G -0.275 -0.053
B 0.25 0.132 H -0.25 0.132
C 0.275 -0.053 J -0.105 0.26
D 0.179 -0.215 K 0 0.105
E 0 -0.281 L 0 -0.092
F -0.179 -0.215 -- -- --
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19-45 

67 #22D

1

3

9
16

24
34 43

51
58

64

67

65

59
52

44
3525

17

10
4

POS
"X" AXIS 

POS
"Y" AXIS

I.D. No.
-Location

I.D. No.
Location

I.D. No.
Location

X Y X Y X Y
1 -.357 .081 24 -.123 -.324 47 .123 .036
2 -.357 -.009 25 -.088 .360 48 .123 -.054
3 -.357 -.099 26 .000 .339 45 .123 -.144
4 -.304 .213 27 -.045 .261 50 .123 -.234
5 -.279 .126 28 -.045 .171 51 .123 -.324
6 -.279 .036 29 -.045 .081 52 .244 .280
7 -.279 -.054 30 -.045 -.009 53 .201 .171
8 -.279 -.144 31 -.045 -.099 54 .201 .081
9 -.279 -.234 32 -.045 -.189 55 .201 -.009
10 -.244 .280 33 -.045 -.279 56 .201 -.099
11 -.201 .171 34 -.045 -.369 57 .201 -.189
12 -.201 .081 35 .088 .360 58 .201 -.279
13 -.201 -.009 36 .045 .261 59 .304 .213
14 -.201 -.099 37 .045 .171 60 .279 .126
15 -.201 -.189 38 .045 .081 61 .279 .036
16 -.201 -.279 39 .045 -.009 62 .279 -.054
17 -.156 .301 40 .045 -.099 63 .279 -.144
18 -.123 .216 41 .045 -.189 64 .279 -.234
19 -.123 .126 42 .045 -.279 65 .357 .081
20 -.123 .036 43 .045 -.369 66 .357 -.009
21 -.123 -.054 44 .156 .301 67 .357 -.099
22 -.123 -.144 45 .123 .216
23 -.123 -.234 46 .123 .126

21-11 

11 #12
L

K

J

H

G

F

E

D

C

B

A

Pos 
“Y” Axis

Pos 
“X” Axis

I.D. No.
Location

I.D. No.
Location

X Y X Y
A .121 .332 G -.348 -.061
B .306 .177 H -.306 .177
C .348 -.061 J -.121 .332
D .227 -.270 K .000 .123
E .000 -.353 L .000 -.115
F -.227 -.270

21-16

16 #16

N

M

L

S

K

J

PR

H

G F

E

D

C

B

A

POS
"X" AXIS 

POS
"Y" AXIS I.D. No.

Location
I.D. No.

Location
X Y X Y

A .118 .322 J -.341 .036
B .271 .211 K -.271 .211
C .341 .036 L -.118 .322
D .308 -.150 M .000 .175
E .182 -.290 N .154 .062
F .000 -.343 P .094 -.122
G -.182 -.290 R -.094 -.122
H -.308 -.150 S -.154 .062
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21-24 

24 #20

K

S
D

E

FG

H
U

T

Z
R

a

VJ

W

L

C
PY

X

M

N

A

B

POS
"X" AXIS 

POS
"Y" AXIS

I.D. No
-Location

I.D. No.
Location

X Y X Y
A .175 .375 P .250 .000
B .350 .200 R .200 -.150
C .400 .000 S .075 -.250
D .350 .200 T -.075 -.250
E .200 .350 U -.200 -.150
F .000 .400 V -.250 .000
G .200 -.350 W -.150 -.200
H -.350 -.200 X .000 .150
J -.400 .000 Y .100 .025
K -.350 .200 Z .000 -.100
L -.175 .375 a -.100 .025
M .000 .300
N .150 .200

21-25 

25 #20

G

E

F

H

U

Z
T

B

C D

S

R

P X

WM

L

K

V

J

b

N

A

Y

a

X Axis
Position

Y Axis
Position

I.D. No
-Location

I.D. No.
Location

X Y X Y
A .000 .400 P -.225 .225
B .150 .375 R -.150 .375
C .225 .225 S .075 -.225
D .375 .175 T .250 .075
E .400 .025 U .150 -.200
F .375 -.125 V -.150 -.200
G .275 -.300 W -.250 .075
H .100 -.400 X -.075 .225
J -.100 -.400 Y .000 .075
K -.275 -.300 Z .125 -.025
L -.375 -.125 a .000 -.125
M -400 .025 b -.125 -.025
N -.375 .175

21-27 

27 #20
POS "X" AXIS

POS "Y" AXIS

B
C

D

E

F

G

H

U

V

c

T

S

A

b

W

R

P

N
Z

a

M

L

K

J

X
Y d

I.D. No
-Location

I.D. No.
Location

X Y X Y
A .000 .400 R -.150 .375
B .150 .375 S .125 .225
C .275 .275 T .225 .100
D .375 .150 U .250 -.050
E .400 .025 V -.150 -.200
F .375 -.150 W -.000 -.250
G .275 -.300 X -.150 -.200
H .100 -.400 Y -.250 -.050
J -.100 -.400 Z -.225 -.100
K -.275 -.300 a -.125 .225
L -.375 -.150 b .000 .100
M -400 .000 c .100 -.025
N -.375 .150 d -.100 -.025
P -.150 .275
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21-35
 

79 #22D

POS "Y" AXIS

POS "Y" AXIS

71

41

61

21

11

31
51

1

79

I.D. No.
-Location

I.D. No.
Location

I.D. No.
Location

X Y X Y X Y
1 .053 .426 28 -.053 .426 55 .237 .048
2 .146 .404 29 .000 .323 56 .237 -.048
3 .232 .362 30 .098 .322 57 .208 -.139
4 .306 .302 31 .184 .280 58 .134 -.199
5 .365 .227 32 .258 .220 59 .048 -.241
6 .406 .141 33 .311 .141 60 -.048 -.241
7 .427 .048 34 .332 .048 61 -.134 -.199
8 .427 -.048 35 .332 -.048 62 -.208 -.139
9 .406 -.141 36 .311 -.141 63 -.237 -.048
10 .365 -.227 37 .258 -.220 64 -.237 .048
11 .306 -.302 38 .184 -.280 65 -.208 .139
12 .232 -.362 39 .098 -.322 66 -.134 .199
13 .146 -.404 40 .000 -.347 67 -.048 .146
14 .053 -.426 41 -.098 -.322 68 .048 .146
15 -.053 -.426 42 -.184 -.280 69 .125 .090
16 -.146 -.404 43 -.258 -.220 70 .155 .000
17 -.232 -.362 44 -.311 -.141 71 .125 -.090
18 -.306 -.302 45 -.332 -.048 72 .048 -.146
19 -.365 -.227 46 -.332 .048 73 -.048 -.146
20 -.406 -.141 47 -.311 .141 74 -.125 -.090
21 -.427 -.048 48 -.258 .220 75 -.155 .000
22 -.427 .048 49 -.184 .280 76 -.125 .090
23 -.406 .141 50 -.098 .322 77 .000 .053
24 -.365 .227 51 -.048 .241 78 .048 -.029
25 -.306 .302 52 .048 .241 79 -.048 -.029
26 -.232 .362 53 .134 .199
27 -.146 .404 54 .208 .139

21-41
 

41 #20

LC

51°25' BSC
 7 HOLES 27°41' BSC

 13 HOLES
18° BSC
20 HOLES

t
s

r

q p

n

m

k

j

i

h

g

f
e d

c

b

a

Z

Y
X

W
V

U

T

S

R

P

N
M L K

J

H

G

F

E

D

C

B
A

.300 DIA
BSC

.567 DIA
BSC

.835 DIA
BSC
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23-21 

21 #16

A

B

C

D

E

F
G

H

J

K

L

M

N

P

R

U T

V sX

W

Y Axis
Position

X Axis
Position

I.D. No
Location

I.D. No.
Location

X Y X Y
A .128 .385 M -.289 .285
B .289 .285 N -.128 .385
C .386 .123 P .000 .245
D .400 -.065 R .160 .146
E .328 -.239 S .214 -.035
F .183 -.362 T .094 -.194
G .000 -.406 U -.094 -.194
H -.183 -.362 V -.214 -.035
J -.328 -.239 W -.160 .146
K -.400 -.065 X .000 .000
L -.386 .123

23-32
 

32 #20
POS

"X" AXIS

POS 
"Y" AXIS

X
W

V

UefY

TdjgZ

a h c S

R
P

b

N

M
L

K

J

H
G

F

E

D

C

B

A

I.D. No
Location

I.D. No.
Location

X Y X Y
A .100 (2.54) .450 (11.43) T .325 (8.26) .025 (0.64)
B .325 (8.26) .325 (8.26) U .300 (7.62) -.125 (3.18)
C .425 (10.80) .150 (3.81) V .200 (5.08) -.250 (6.35)
D .450 (11.43) -.075 (1.91) W .000 (0.00) -.300 (7.62)
E .375 (9.53) -.275 (6.99) X -.200 (5.08) -.250 (6.35)
F .200 (5.08) -.400 (10.16) Y -.300 (7.62) -.125 (3.18)
G .000 (0.00) -.450 (11.43) Z -.325 (8.26) .025 (0.64)
H -.200 (5.08) -.400 (10.16) a -.250 (6.35) .175 (4.45)
J -.375 (9.53) -.275 (6.99) b -.150 (3.81) .300 (7.62)
K -.450 (11.43) -.075 (1.91) c .100 (2.54) .150 (3.81)
L -.425 (10.80) .150 (3.81) d .150 (3.81) .000 (0.00)
M -.325 (8.26) .325 (8.26) e .075 (1.91) -.150 (3.81)
N -.100 (2.54) .450 (11.43) f -.075 (1.91) -.150 (3.81)
P .000 (0.00) .325 (8.26) g -.150 (3.81) .000 (0.00)
R .150 (3.81) .300 (7.62) h -.100 (2.54) .150 (3.81)
S .250 (6.35) .175 (4.45) J .000 (0.00) .000 (0.00)

23-34 
34 #20 l

k

j
h

g

f

e
d

c

b

a
Z

Y

X

W

V

U
TS

R

P

N

M

L

K J

H

G

F

E

D

C

B
A

  POS 
"Y" AXIS

POS
"X" AXIS

I.D. No
Location

I.D. No.
Location

X Y X Y
A .000 .450 U .000 .300
B .175 .425 V .200 .225
C .325 .325 W .300 .050
D .425 .175 X .300 -.100
E .450 .025 Y .150 -.250
F .450 -.125 Z .000 -.300
G .375 -.275 a -.150 -.25
H .250 -.375 b -.300 -.100
J .100 -.450 c -.300 .050
K -.100 -.450 d -.200 .225
L -.250 -.375 e .000 .150
M -.375 -.275 f .150 .050
N -.450 -.125 g .150 -.100
P -.450 .025 h .000 -.150
R -.425 .175 j -.150 -.100
S -.325 .325 k -.150 .050
T -.175 .425 l .000 .000
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23-35 

100 #22D

5635

100

99
98

97

96

95

94

93

86
77

85
76

67

66
34

45
55

4625
16

24
15

7

8

6
5

4

3

2

1

  POS 
"Y" AXIS

POS
"X" AXIS

I.D. No.
Location

I.D. No.
Location

I.D. No.
Location

X Y X Y X Y
1 -.428 .241 34 -.166 -.427 67 .166 .428
2 -.467 .154 35 -.083 .475 68 .166 .333
3 -.488 .061 36 -.083 .380 69 .166 .238
4 -.415 .000 37 -.083 .285 70 .166 .143
5 -.488 -.061 38 -.083 .190 71 .166 .048
6 -.428 -.142 39 -.083 .095 72 .166 -.047
7 -.428 -.237 40 -.083 .000 73 .166 -.142
8 -.332 .333 41 -.083 -.095 74 .166 -.237
9 -.332 .238 42 -.083 -.190 75 .166 -.332
10 -.332 .143 43 -.083 -.285 76 .166 -.427
11 -.332 .048 44 -.083 -.380 77 .249 .380
12 -.332 -.047 45 -.083 -.475 78 .249 .285
13 -.332 -.142 46 .000 .428 79 .249 .190
14 -.332 -.237 47 .000 .333 80 .249 .095
15 -.332 -.332 48 .000 .238 81 .249 .000
16 -.249 .380 49 .000 .143 82 .249 -.095
17 -.249 .285 50 .000 .048 83 .249 -.190
18 -.249 .190 51 .000 -.047 84 .249 -.285
19 -.249 .095 52 .000 -.142 85 .249 -.380
20 -.249 .000 53 .000 -.237 86 .332 .333
21 -.249 -.095 54 .000 -.332 87 .332 .238
22 -.249 -.190 55 .000 -.427 88 .332 .143
23 -.249 -.285 56 .083 .475 89 .332 .048
24 -.249 -.380 57 .083 .380 90 .332 -.047
25 -.166 .428 58 .083 .285 91 .332 -.142
26 -.166 .333 59 .083 .190 92 .332 -.237
27 -.166 .238 60 .083 .095 93 .332 -.332
28 -.166 .143 61 .083 .000 94 .428 .241
29 -.166 .048 62 .083 -.095 95 .467 .154
30 -.166 -.047 63 .083 -.190 96 .488 .061
31 -.166 -.142 64 .083 -.285 97 .415 .000
32 -.166 -.237 65 .083 -.380 98 .488 -.061
33 -.166 -.332 66 .083 -.475 99 .428 -.142

100 .428 -.237

23-36 

36 #20
POS

"X" AXIS

POS 
"Y" AXIS

j

A
B

C

D

E

F

G

H
J

KL

M

N

P

R

S

T

U
V

W

X

Y

Z
ab

c

d

e

f

h

k

l

m
n

g

I.D. No.
Location

I.D. No.
Location

X Y X Y
A .100 .450 V .150 .275
B .250 .400 W .300 .125
C .350 .275 X .300 -.025
D .450 .100 Y .275 -.175
E .450 -.050 Z .150 -.275
F .425 -.200 a .000 -.300
G .300 -.350 b -.150 -.275
H .150 -.425 c -.275 -.175
J .000 -.450 d -.300 -.025
K -.150 -.425 e -.300 .125
L -.300 -.350 f -.150 .275
M -.425 -.200 g .000 .150
N -.450 -.050 h .150 .125
P -.450 .100 j .150 -.025
R -.350 .275 k .000 -.150
S -.250 .400 l -.150 -.025
T -.100 .450 m -.150 .125
U .000 .325 n .000 .000
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23-53 

53 #20

A
B

C

D

E

F

G

HJ

K

L

M

N

P
R

S
T

U
V

W

X

Y

Z
a

b
c

d
e

f

g

h

k
m

n
p

q
r

s

t
u

v
w

x

y

z
AA

BB
CC

DD
EE

FF

GG
HH

POS
"X" AXIS 

POS
"Y" AXIS

I.D. No.
Location

I.D. No.
Location

I.D. No.
Location

X Y X Y X Y
A .112 .455 V .225 .260 r .225 .130
B .225 .390 W .336 .195 s .225 .000
C .336 .325 X .336 .065 t .225 -.130
D .450 .130 Y .336 -.065 u .112 -.195
E .450 .000 Z .336 -.195 v .000 -.260
F .450 -.130 a .225 -.260 w -.112 -.195
G .336 -.325 b .112 -.325 x -.225 -.130
H .225 -.410 c .000 -.390 y -.225 .000
J -.225 -.410 d -.112 -.325 z -.225 .130
K -.336 -.325 e -.225 -.260 AA -.112 .195
L -.450 -.130 f -.336 -.195 BB .000 .130
M -.450 .000 g -.336 -.065 CC .112 .065
N -.450 .130 h -.336 .065 DD .112 -.065
P -.336 .325 k -.336 .195 EE .000 -.130
R -.225 .390 m -.225 .260 FF -.112 -.065
S -.112 .455 n -.112 .325 GG -.112 .065
T .000 .390 p .000 .260 HH .000 .000
U .112 .325 q .112 .195

23-55
 

55 #20

I.D. No.
Location

I.D. No.
Location

X Y X Y
A .112 .455 f -.225 -.325
B .225 .390 g -.336 -.260
C .336 .325 h -.336 -.195
D .450 .130 i -.336 -.065
E .450 .000 j -.336 .065
F .450 -.130 k -.336 .195
G .336 -.325 m -.225 .260
H .225 -.390 n -.112 .325
J .112 -.455 p .000 .260
K -.112 -.455 q .112 .195
L -.225 -.390 r .225 .130
M -.336 -.325 s .225 .000
N -.450 -.130 t .225 -.130
P -.450 .000 u .112 -.195
R -.450 .130 v .000 -.260
S -.336 .325 w -.112 -.195
T -.225 .390 x -.225 -.130
U -.112 .455 y -.225 .000
V .000 .390 z -.225 .130
W .112 .325 AA -.112 .195
X .225 .260 BB .000 .130
Y .336 .195 CC .112 .065
Z .336 .065 DD .112 -.065
a .336 -.065 EE .000 -.130
b .336 -.195 FF -.112 -.065
c .225 -.260 GG -.112 .065
d .112 -.325 HH .000 .000
e -.000 -.390

HH
GG

FF
EE

DD

CC
BB

AA

z

y

x
w

v
u

t

s

r

q
p

n
m

k

j

i

h g
f

e
d

c

b

a

Z

Y
X

W
V

U

T
S

R

P

N

M
L

K J
H

G

F

E

D

C

B
A

POS
"X" AXIS 

POS
"Y" AXIS
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23-97
 

16 #16

A

POS 
"Y" AXIS

POS
"X" AXIS

B

C

D

E
F

G
H

J

K

L

M

N

P

R

S

I.D. No.
Location

I.D. No.
Location

X Y X Y
A .000 .344 J -.328 -.239
B .210 .270 K -.400 -.065
C .386 .123 L -.386 .123
D .400 -.065 M -.210 .270
E .328 -.239 N .000 .156
F .183 -.362 P .120 -.030
G .000 -.406 R .000 -.218
H -.183 -.362 S -.120 -.030

23-99 

11 #16

A

B

C

D

E

F

G

H

L J

K
POS

"X" AXIS 

POS
"Y" AXIS

I.D. No.
Location

I.D. No.
Location

X Y X Y
A .000 .404 G -.404 .000
B .300 .270 H -.300 .270
C .404 .000 J .120 .150
D .240 -.210 K .000 -.060
E .000 -.300 L -.120 .150
F -.240 -.210

25-19  

19 #12

A BM

L N P C

DRVUK

J T S E

FGH

POS
"X" AXIS 

POS
"Y" AXIS I.D. No.

Location
I.D. No.

Location
X Y X Y

A 0 .409 L -.354 .205
B .236 .409 M -.236 .409
C .354 .205 N -.118 .205
D .472 0 P .118 .205
E .354 -.205 R .236 0
F .236 -.409 S .118 -.205
G 0 -.409 T -.118 -.205
H -.236 -.409 U -.236 0
J -.354 -.205 V 0 0
K -.472 0

25-29 

29 #16
f

e

d

c
b

Z

Y X

W

V

U

TS

R

P

N

M

L
K

J H
G

F

E

D

C

B

A

a
POS

"X" AXIS 

POS
"Y" AXIS

I.D. No.
Location

X Y
A .000 .481 S -.091 .321
B .258 .406 T .091 .321
C .395 .277 U .228 .194
D .469 .109 V .319 .000
E .469 -.109 W .240 -.181
F .395 -.277 X .091 -.290
G .263 -.406 Y -.091 -.290
H .091 -.472 Z -.240 -.181
J -.091 -.472 a -.319 .000
K -.263 -.406 b -.228 .194
L -.395 -.277 c .000 .161
M -.469 -.109 d .134 .000
N -.469 .109 e .000 -.130
P -.395 .277 f -.134 .000
R -.258 .406
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25-35 

128 #22D

128

125

122

121

115

114

105

104

94

93

82

81

71

70

59

58

48

47

36

14

8

35

25

24

15

7

4

1

POS
"X" AXIS 

POS
"Y" AXIS

I.D. No.
Location

I.D. No.
Location

I.D. No.
Location

X Y X Y X Y
1 -.479 .279 44 -.166 -.237 87 .166 .047
2 -.520 .190 45 -.166 -.332 88 .166 -.047
3 -.546 .095 46 -.166 -.427 89 .166 -.142
4 -.555 .000 47 -.166 -.522 90 .166 -.237
5 -.546 -.095 48 -.083 .475 91 .166 -.332
6 -.520 -.190 49 -.083 .380 92 .166 -.427
7 -.479 -.279 50 -.083 .285 93 .166 -.522
8 -.424 .357 51 -.083 .190 94 .249 .496
9 -.415 .190 52 -.083 .095 95 .249 .380
10 -.415 .095 53 -.083 .000 96 .249 .285
11 -.415 .000 54 -.083 -.095 97 .249 .190
12 -.415 -.095 55 -.083 -.190 98 .249 -.095
13 -.415 -.190 56 -.083 -.285 99 .249 .000
14 -.424 -.357 57 -.083 -.380 100 .249 -.095
15 -.332 .444 58 -.083 -.475 101 .249 -.190
16 -.332 .332 59 .000 .522 102 .249 -.285
17 -.332 .237 60 .000 .427 103 .249 -.380
18 -.332 .142 61 .000 .332 104 .249 -.475
19 -.332 .047 62 .000 .237 105 .332 .444
20 -.332 -.047 63 .000 .142 106 .332 .332
21 -.332 -.142 64 .000 .047 107 .332 .237
22 -.332 -.237 65 .000 -.047 108 .332 .142
23 -.332 -.332 66 .000 -.142 109 .332 .047
24 -.332 -.427 67 .000 -.237 110 .332 -.047
25 -.249 .496 68 .000 -.332 111 .332 -.142
26 -.249 .380 69 .000 -.427 112 .332 -.237
27 -.249 .285 70 .000 -.555 113 .332 -.332
28 -.249 .190 71 .083 .475 114 .332 -.427
29 -.249 .095 72 .083 .380 115 .424 .357
30 -.249 .000 73 .083 .285 116 .415 .190
31 -.249 -.095 74 .083 .190 117 .415 .095
32 -.249 -.190 75 .083 .095 118 .415 .000
33 -.249 -.285 76 .083 .000 119 .415 -.095
34 -.249 -.380 77 .083 -.095 120 .415 -.190
35 -.249 -.475 78 .083 -.190 121 .424 -.357
36 -.160 .531 79 .083 -.285 122 .479 .279
37 -.166 .427 80 .083 -.380 123 .520 .190
38 -.166 .332 81 .083 -.475 124 .546 .095
39 -.166 .237 82 .160 .531 125 .555 .000
40 -.166 .142 83 .166 .427 126 .546 -.095
41 -.166 .047 84 .166 .332 127 .520 -.190
42 -.166 -.047 85 .166 .237 128 .479 -.279
43 -.166 -.142 86 .166 .142
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25-37
 

37 #16
r

q

p

n
m

k

h

g

f

e

d

c

b a

Z

Y

X

W
V

U

T

S

R

P

N

M

L K J

H

G

F

E

D

C

BA

POS
"X" AXIS 

POS
"Y" AXIS

I.D. No.
Location

I.D. No.
Location

I.D. No.
Location

X Y X Y X Y
A .000 .472 P -.500 -.086 d -.326 -.086
B .186 .472 R -.500 .086 e -.326 .086
C .333 .382 S -.441 .249 f -.242 .236
D .441 .249 T -.333 .382 g -.086 .320
E .500 .086 U -.186 .472 h .000 .172
F .500 -.086 V .086 .320 k .154 .086
G .441 -.249 W .242 .236 m .154 -.086
H .333 -.382 X .326 .086 n .000 -.172
J .186 -.472 Y .326 -.086 p -.154 -.086
K .000 -.472 Z .242 -.236 q -.154 .086
L -.186 -.472 a .086 -.320 r .000 .000
M -.333 -.382 b -.086 -.320
N -.441 -.249 c -.242 -.236

25-61 

61 #20

A

B

C

D

E

F

G

H

J

K
L

M
N

P
R

S

T

U

V

W

X

Y
Z a b

c
d

e

f

g

h

i

j
km

n

p

q

r

s

t

u
v

w

x

y

z

AABB
CC

DD

EE

FF

GG HH

JJ

KK

LL

MM

NN

PP
POS

"X" AXIS 

POS
"Y" AXIS

I.D. No.
Location

I.D. No.
Location

X Y X Y
A .196 .500 i .251 -.314
B .314 .435 j .133 -.379
C .413 .343 k .000 -.402
D .485 .230 m -.133 -.379
E .527 .101 n -.251 -.314
F .536 -.030 p -.341 -.213
G .511 -.164 q -.392 -.088
H .454 -.287 r -.399 .046
J .368 -.391 s -.362 .175
K .259 -.470 t -.285 .283
L .134 -.519 u -.173 .363
M .000 -.537 v .000 .338
N -.134 -.519 w .147 .223
P -.259 -.470 x .237 .122
R -.368 -.391 y .267 -.010
S -.454 -.287 z .228 -.139
T -.511 -.164 AA .131 -.233
U -.536 -.030 BB .000 -.267
V -.527 .101 CC -.131 -.233
W -.485 .230 DD -.228 -.139
X -.413 .343 EE -.267 -.010
Y -.314 .435 FF -.237 .122
Z -.196 .500 GG -.147 .223
a -.068 .454 HH .000 .200
b .068 .454 JJ .105 .094
c .173 .363 KK .135 -.041
d .285 .283 LL .000 -.132
e .362 .175 MM -.135 -.041
f .399 .046 NN -.105 .094
g .392 -.088 PP .000 .000
h .341 -.213


