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MIL-STD-777E(SH)
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7 February 2002

MILITARY STANDARD

SCHEDULE OF PIPING, VALVES, FITTINGS, AND ASSOCIATED
PIPING COMPONENTS FOR NAVAL SURFACE SHIPS

TO ALL HOLDERS OF MIL-STD-777E(SH):

1.  THE FOLLOWING PAGES OF MIL-STD-777E(SH) HAVE BEEN REVISED AND SUPERSEDE THE
PAGES LISTED:

NEW PAGE DATE SUPERSEDED PAGE DATE

13 7 February 2002 13 31 January 2002
14 7 February 2002 14 31 January 2002

D-1.1 7 February 2002 D-1.1 13 November 1991
D-1.2 7 February 2002 D-1.2 13 November 1991
D-1.3 7 February 2002 NEW PAGE
D-1.4 7 February 2002 NEW PAGE
D-2.1 7 February 2002 D-2.1 13 November 1991
D-2.2 7 February 2002 D-2.2 13 November 1991
D-3.1 Delete D-3.1 13 November 1991
D-3.2 Delete D-3.2 13 November 1991
M-1.1 7 February 2002 M-1.1 13 November 1991
M-1.2 7 February 2002 NEW PAGE

2.  RETAIN THIS NOTICE AND INSERT BEFORE TABLE OF CONTENTS.

3.  Holders of MIL-STD-777E(SH) will verify that page changes and additions
indicated above have been entered.  This notice page will be retained as a check
sheet.  This issuance, together with appended pages, is a separate publication.
Each notice is to be retained by stocking points until the military standard is
completely revised or canceled.

Preparing activity:
Navy - SH
(Project 4730-1081-000)
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Category and group Service Date

A-10 High pressure steam drains between low February 7, 1986
point trap discharge stop check valve and
DFT/gland exhaust piping from turbines and
discharge main, 100 psig, 425°F

B-1 Feed systems, 600 psig, 400ºF; 1200 psig, February 7, 1986
475ºF

B-2 Propulsion plant saturated feed system, 600 February 7, 1986
to 2050 psig, 300ºF 

C-1 Fresh water, including feed, chilled water, Notice 4,
and condensate, electronic fresh water cooling, 31 January 2002
C-2 potable, and gas turbine washdown, 200 psig,

250ºF

D-1 Sea water, including main and secondary 7 February 2002
and drainage, ballast, 250 psig, 150ºF
D-3
D-2 Sea water missile injection system between 7 February 2002

fresh water accumulating tank and nozzles, 
main and secondary drainage, ballast and oily 
waste transfer, 400 psig, 150ºF

E-1 Fuel, 1200 psig February 7, 1986
E-2 Fuel, 600 psig February 7, 1986
E-3 Fuel, 200 psig February 7, 1986
E-4 Fuel (gas turbine powered ships), 200 psig February 7, 1986

F-1 Lubricating oil, 150 psig, 250ºF February 7, 1986

G-1 Steam catapult, hydraulic oil, 3000 psig, 150ºF February 7, 1986
G-2 Steam catapult, hydraulic oil, 200 psig, 150ºF February 7, 1986
G-3 Hydraulic oil - other than steam catapult, February 7, 1986

3000 psig, 180ºF
G-4 Hydraulic oil - other than steam catapult, February 7, 1986

1500 psig, 180ºF 
G-5 Hydraulic oil - other than steam catapult, February 7, 1986

900 psig, 180ºF 
G-6 Hydraulic oil - other than steam catapult, February 7, 1986

300 psig, 180ºF
G-7 Hydraulic oil - other than steam catapult, February 7, 1986

150 psig, 150ºF 

H-1 Gasoline, 150 psig, 150ºF February 7, 1986
H-2 Cleaning fluid and contaminated aviation February 7, 1986

lubricating system, 100 psig, 150ºF



MIL-STD-777E(SH)
NOTICE 5

SUPERSEDES PAGE 14 OF NOTICE 4 TO MIL-STD-777E
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Category and group Service Date

I-1 JP-5 200 psig, 100ºF February 7, 1986

J-1 Air, nitrogen and helium, 6000 psig, 150ºF February 7, 1986
J-2 Air, nitrogen and helium, 3300 psig, 150ºF February 7, 1986
J-3 Air and nitrogen, 600 psig, 150ºF February 7, 1986
J-4 Air and nitrogen, 200 psig, 150ºF February 7, 1986
J-5 Air, aircraft, starting and cooling, February 7, 1986

bleed-off and 20.2 psi absolute systems,
150 psig, 550ºF

J-6 Air, aircraft, starting and cooling, main February 7, 1986
system, 150 psig, 450ºF

J-7 Air, Prairie-Masker, gas turbine starting February 7, 1986
sewage aerating, 100 psig, 600ºF

J-8 Air, deballast, 50 psig, 4000F February 7, 1986
J-9 Gas turbine bleed air system, 250 psig, February 7, 1986

950ºF

K-1 Gaseous oxygen, outside hull, 4500 psig, February 7, 1986
150ºF

K-2 Gaseous oxygen, inside hull, 4500 psig, February 7, 1986
ambient

K-3 Gaseous oxygen, 100 psig, ambient February 7, 1986
K-4 Liquid oxygen and nitrogen, 6000 psig February 7, 1986
K-5 Liquid oxygen and nitrogen, 250 psig February 7, 1986
K-6 Mixed gas, 4500 psig, 150ºF February 7, 1986
K-7 Propane, 200 psig February 7, 1986

L-1 Cooling (electronic equipment, diesel Notice 4,
engine, and so forth) ethylene glycol, 31 January 2002
fresh water solution, distilled water 
transfer, 150 psig, 150ºF

M-1 Sea water-washdown countermeasure system, 7 February 2002
200 psig, 150ºF

N-1 Sprinkling system (dry) other than foam, February 7, 1986
175 psig

N-2 Magazine sprinkling system (wet) 175 psig February 7, 1986

O-1 Diesel, sewage treatment, incinerator and February 7, 1986
gas turbine exhaust, 1125ºF

P-1 Boiler safety valve and super-heater outlet February 7, 1986
safety valve escape, 150 psig, 850ºF

 
Q-1 Refrigerant piping, 30 inches vacuum to February 7, 1986

300 psig, minus 85ºF to plus 250ºF



SUPERSEDES PAGE D-1.1 OF NOTICE 2 TO MIL-STD-777E

D-1.1

MIL-STD-777E(SH)
NOTICE 5

C
a
t
e
g
o
r
y

a
n
d
 
g
r
o
u
p

S
e
r
v
i
c
e
s

M
a
x
i
m
u
m
 
s
y
s
t
e
m

p
r
e
s
s
u
r
e

p
s
i
g

M
a
x
i
m
u
m
 
s
y
s
t
e
m

t
e
m
p
e
r
a
t
u
r
e

º
F

R
e
m
a
r
k
s

D
-
1
 
a
n
d

D
-
3

S
e
a
 
w
a
t
e
r
,
 
i
n
c
l
u
d
i
n
g
 
m
a
i
n

a
n
d
 
s
e
c
o
n
d
a
r
y
 
d
r
a
i
n
a
g
e
,

b
a
l
l
a
s
t

2
5
0

1
5
0

I
t
e
m

T
y
p
e
s

M
a
t
e
r
i
a
l

A
p
p
l
i
c
a
b
l
e
 
d
o
c
u
m
e
n
t
s

R
e
m
a
r
k
s

P
i
p
e

S
e
a
m
l
e
s
s
 
o
r

w
e
l
d
e
d

9
0
-
1
0
 
o
r
 
7
0
-
3
0
 
C
o
p
p
e
r
-
N
i
c
k
e
l

M
I
L
-
T
-
1
6
4
2
0

S
e
e
 
n
o
t
e
s
 
D
-
1
-
3
,

D
-
1
-
4
 
a
n
d
 
D
-
1
-
6

S
e
a
m
l
e
s
s

G
l
a
s
s
 
R
e
i
n
f
o
r
c
e
d
 
P
l
a
s
t
i
c

M
I
L
-
P
-
2
4
6
0
8

2
0
0
 
p
s
i
g
 
m
a
x
i
m
u
m

S
e
e
 
n
o
t
e
 
D
-
1
-
2

V
a
l
v
e
s

G
l
o
b
e
/
a
n
g
l
e

s
t
o
p
 
a
n
d
 
s
t
o
p

c
h
e
c
k
,
 
2
-
1
/
2

N
P
S
 
a
n
d
 
a
b
o
v
e

B
r
o
n
z
e

D
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
5
4
1

F
l
a
n
g
e
d
 
e
n
d
s
 
o
n
l
y

1
0
0
 
p
s
i
g
 
m
a
x

G
l
o
b
e
,
 
Y
-

p
a
t
t
e
r
n
,
 
2
-
1
/
2

t
o
 
1
0
 
N
P
S

D
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
6
2
3

F
l
a
n
g
e
d
 
e
n
d
s
 
o
n
l
y

G
l
o
b
e
/
a
n
g
l
e

s
t
o
p
 
a
n
d
 
s
t
o
p

c
h
e
c
k
 
1
/
4
 
t
o
 
2

N
P
S

D
r
a
w
i
n
g
 
8
0
3
-
4
3
8
4
5
3
6

U
n
i
o
n
 
e
n
d
s
 
o
n
l
y

G
a
t
e
,
 
2
-
1
/
2
 
N
P
S

a
n
d
 
a
b
o
v
e

M
I
L
-
V
-
1
1
8
9

F
l
a
n
g
e
d
 
e
n
d
s
 
o
n
l
y

D
r
a
w
i
n
g
 
8
0
3
-
2
1
7
7
9
1
7

G
a
t
e
,
 
1
/
4
 
t
o
 

2
 
N
P
S

D
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
7
1
4

U
n
i
o
n
 
e
n
d
s
 
o
n
l
y

S
w
i
n
g
 
c
h
e
c
k
,

2
-
1
/
2
 
t
o
 
1
2
 
N
P
S

D
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
6
3
7

F
l
a
n
g
e
d
 
e
n
d
s
 
o
n
l
y

S
w
i
n
g
 
c
h
e
c
k
,

2
-
1
/
2
 
N
P
S
 
a
n
d

a
b
o
v
e

B
r
o
n
z
e

N
i
c
k
e
l
-
A
l
u
m
i
n
u
m
-
B
r
o
n
z
e

M
I
L
-
V
-
1
7
5
4
7
,
 
t
y
p
e
 
A
,

c
l
a
s
s
 
2
,
 
2
5
0

S
w
i
n
g
 
c
h
e
c
k
,

1
/
4
 
t
o
 
2
 
N
P
S

B
r
o
n
z
e

D
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
7
2
1

U
n
i
o
n
 
e
n
d
s
 
o
n
l
y



SUPERSEDES PAGE D-1.2 OF NOTICE 2 TO MIL-STD-777E

D-1.2

MIL-STD-777E(SH)
NOTICE 5

C
a
t
e
g
o
r
y

a
n
d
 
g
r
o
u
p

S
e
r
v
i
c
e
s

M
a
x
i
m
u
m
 
s
y
s
t
e
m

p
r
e
s
s
u
r
e

p
s
i
g

M
a
x
i
m
u
m
 
s
y
s
t
e
m

t
e
m
p
e
r
a
t
u
r
e

º
F

R
e
m
a
r
k
s

D
-
1
 
a
n
d

D
-
3
,
 
c
o
n
t
'
d

S
e
a
 
w
a
t
e
r
,
 
i
n
c
l
u
d
i
n
g
 
m
a
i
n

a
n
d
 
s
e
c
o
n
d
a
r
y
 
d
r
a
i
n
a
g
e
,

b
a
l
l
a
s
t

2
5
0

1
5
0

I
t
e
m

T
y
p
e
s

M
a
t
e
r
i
a
l

A
p
p
l
i
c
a
b
l
e
 
d
o
c
u
m
e
n
t
s

R
e
m
a
r
k
s

V
a
l
v
e
s

c
o
n
t
'
d

R
e
l
i
e
f

B
r
o
n
z
e

M
I
L
-
V
-
2
4
3
3
2

F
l
a
n
g
e
d
 
o
r
 
u
n
i
o
n

e
n
d
s

R
e
m
o
t
e
 
c
o
n
t
r
o
l

M
I
L
-
V
-
1
5
5
0
8

P
r
e
s
s
u
r
e
-

r
e
d
u
c
i
n
g

A
S
T
M
 
F
1
3
7
0
 
i
n
c
l
u
d
i
n
g

s
u
p
p
l
e
m
e
n
t
s

C
h
e
c
k
,
 
d
i
a
p
h
r
a
g
m

a
c
t
u
a
t
e
d

M
I
L
-
V
-
1
7
5
0
1

F
l
a
n
g
e
d
 
e
n
d
s

H
o
s
e

D
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
7
1
1

D
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
7
1
2

B
r
o
n
z
e

B
r
o
n
z
e
 
b
o
d
y
 
w
i
t
h

b
r
o
n
z
e
,
 
N
i
-
C
u
,
o
r

C
u
-
N
i
 
e
n
d
 
p
i
e
c
e

B
a
l
l
,
 
1
/
4
 
t
o

2
-
1
/
2
 
N
P
S

C
o
p
p
e
r
-
N
i
c
k
e
l

D
r
a
w
i
n
g
 
8
0
3
-
5
0
0
1
0
0
3

C
u
-
N
i
 
b
o
d
y
 
w
i
t
h

C
u
-
N
i
 
e
n
d
 
p
i
e
c
e

B
a
l
l
,
 
3
 
t
o
 
6
 
N
P
S

B
r
o
n
z
e

D
r
a
w
i
n
g
 
8
0
3
-
5
0
0
1
0
0
4

6
 
N
P
S
 
v
a
l
v
e
 
i
s

b
u
t
t
 
w
e
l
d
e
d
 
o
n
l
y

B
a
l
l
,
 
1
-
1
/
4
 
t
o

8
 
N
P
S

M
I
L
-
V
-
2
4
5
0
9

B
u
t
t
e
r
f
l
y

N
i
c
k
e
l
-
A
l
u
m
i
n
u
m
-
B
r
o
n
z
e

M
I
L
-
V
-
2
4
6
2
4

S
p
e
c
i
a
l
 
f
l
a
n
g
e
s

r
e
q
'
d
 
2
0
0
 
p
s
i
g

m
a
x
i
m
u
m

F
i
t
t
i
n
g
s

S
i
l
v
e
r
-
b
r
a
z
i
n
g

B
r
o
n
z
e

M
I
L
-
F
-
1
1
8
3

B
u
t
t
 
w
e
l
d
i
n
g

9
0
-
1
0
 
o
r
 
7
0
-
3
0
 
C
o
p
p
e
r
-
N
i
c
k
e
l

D
r
a
w
i
n
g
 
8
1
0
-
1
3
8
5
8
8
0

2
0
0
 
p
s
i
g
 
m
a
x
i
m
u
m

S
o
c
k
e
t
 
w
e
l
d
i
n
g

D
r
a
w
i
n
g
 
8
0
3
-
6
3
9
7
4
3
0

W
e
l
d
i
n
g
 
b
a
s
e
 
b
y

s
i
l
v
e
r
-
b
r
a
z
i
n
g

e
n
d
 
o
u
t
l
e
t
 
b
o
s
s

9
0
-
1
0
 
o
r
 
7
0
-
3
0
 
C
o
p
p
e
r
-
N
i
c
k
e
l

D
r
a
w
i
n
g
 
8
1
0
-
1
3
8
5
9
5
0

W
e
l
d
e
d
 
t
o
 
C
o
p
p
e
r
-

N
i
c
k
e
l
 
p
i
p
e
 
r
u
n

S
o
c
k
e
t
 
b
o
n
d
e
d

G
l
a
s
s
 
R
e
i
n
f
o
r
c
e
d
 
P
l
a
s
t
i
c

M
I
L
-
P
-
2
4
6
0
8

2
0
0
 
p
s
i
g
 
m
a
x
i
m
u
m

(
s
e
e
 
n
o
t
e
 
D
-
1
-
2
)

M
e
c
h
a
n
i
c
a
l
l
y

a
t
t
a
c
h
e
d
 
(
M
A
F
s
)

V
a
r
i
o
u
s

A
S
T
M
 
F
1
3
8
7

S
e
e
 
4
.
4
9



NEW PAGE

D-1.3

MIL-STD-777E(SH)
NOTICE 5

C
a
t
e
g
o
r
y

a
n
d
 
g
r
o
u
p

S
e
r
v
i
c
e
s

M
a
x
i
m
u
m
 
s
y
s
t
e
m

p
r
e
s
s
u
r
e

p
s
i
g

M
a
x
i
m
u
m
 
s
y
s
t
e
m

t
e
m
p
e
r
a
t
u
r
e

º
F

R
e
m
a
r
k
s

D
-
1
 
a
n
d

D
-
3
,
 
c
o
n
t
'
d

S
e
a
 
w
a
t
e
r
,
 
i
n
c
l
u
d
i
n
g
 
m
a
i
n

a
n
d
 
s
e
c
o
n
d
a
r
y
 
d
r
a
i
n
a
g
e
,

b
a
l
l
a
s
t

2
5
0

1
5
0

I
t
e
m

T
y
p
e
s

M
a
t
e
r
i
a
l

A
p
p
l
i
c
a
b
l
e
 
d
o
c
u
m
e
n
t
s

R
e
m
a
r
k
s

T
a
k
e
-
d
o
w
n

 
j
o
i
n
t
s

S
i
l
v
e
r
-
b
r
a
z
i
n
g

f
l
a
n
g
e
s

B
r
o
n
z
e

M
I
L
-
P
R
F
-
2
0
0
4
2

D
r
a
w
i
n
g
 
8
1
0
-
1
3
8
5
8
9
2

S
p
e
c
i
a
l
 
f
l
a
n
g
e
s

f
o
r
 
b
u
t
t
e
r
f
l
y

v
a
l
v
e
s
 
2
0
0
 
p
s
i
g

m
a
x
i
m
u
m

S
o
c
k
e
t
 
b
o
n
d
e
d

f
l
a
n
g
e
s

G
l
a
s
s
 
R
e
i
n
f
o
r
c
e
d
 
P
l
a
s
t
i
c

M
I
L
-
P
-
2
4
6
0
8

2
0
0
 
p
s
i
g
 
m
a
x
i
m
u
m

(
s
e
e
 
n
o
t
e
 
D
-
1
-
2
)

B
u
t
t
 
w
e
l
d
i
n
g

f
l
a
n
g
e
s

C
o
p
p
e
r
-
N
i
c
k
e
l

D
r
a
w
i
n
g
 
8
1
0
-
1
3
8
5
9
9
2

2
0
0
 
p
s
i
g
 
m
a
x
i
m
u
m

S
o
c
k
e
t
 
w
e
l
d
i
n
g

f
l
a
n
g
e
s

D
r
a
w
i
n
g
 
8
1
0
-
4
7
1
5
3
1
9

S
l
i
p
-
o
n
 
f
l
a
n
g
e
s

1
2
 
N
P
S
 
a
n
d

a
b
o
v
e
 

9
0
-
1
0
 
C
o
p
p
e
r
-
N
i
c
k
e
l

C
o
m
m
e
r
c
i
a
l

5
0
 
p
s
i
g
 
m
a
x
.
 
 
S
e
e

n
o
t
e
s
 
D
-
1
-
5
 
a
n
d
 

D
-
1
-
7

S
i
l
v
e
r
-
b
r
a
z
i
n
g

u
n
i
o
n
s

B
r
o
n
z
e

M
I
L
-
F
-
1
1
8
3

U
n
i
o
n
 
e
n
d

t
a
i
l
p
i
e
c
e
 
a
s
s
y

B
r
o
n
z
e

C
o
p
p
e
r
-
N
i
c
k
e
l

D
r
a
w
i
n
g
 
8
0
3
-
7
0
6
3
8
5
0

F
o
r
 
u
n
i
o
n
 
e
n
d

v
a
l
v
e
s

G
a
s
k
e
t
s

S
h
e
e
t

S
y
n
t
h
e
t
i
c
 
r
u
b
b
e
r

M
I
L
-
R
-
2
1
2
5
2
,

M
I
L
-
P
R
F
-
1
1
4
9

S
e
e
 
n
o
t
e
s
 
D
-
1
-
1

a
n
d
 
D
-
1
-
6

N
o
n
-
a
s
b
e
s
t
o
s

M
I
L
-
G
-
2
4
6
9
6

P
r
e
f
e
r
r
e
d
 
g
a
s
k
e
t

f
o
r
 
b
u
t
t
e
r
f
l
y

v
a
l
v
e
s

C
l
o
t
h
,
 
i
n
s
e
r
t
e
d
 
r
u
b
b
e
r

H
H
-
P
-
1
5
1

O
-
r
i
n
g

F
l
u
o
r
o
c
a
r
b
o
n

M
I
L
-
R
-
8
3
2
4
8
,
 
t
y
p
e
 
I
,

c
l
a
s
s
 
1

F
l
a
n
g
e

b
o
l
t
i
n
g

B
o
l
t
s
,
 
s
t
u
d
s

a
n
d
 
n
u
t
s

N
i
c
k
e
l
-
C
o
p
p
e
r

S
e
e
 
4
.
1
5



NEW PAGE
D-1.4

MIL-STD-777E(SH)
NOTICE 5

C
a
t
e
g
o
r
y

a
n
d
 
g
r
o
u
p

S
e
r
v
i
c
e
s

M
a
x
i
m
u
m
 
s
y
s
t
e
m

p
r
e
s
s
u
r
e

p
s
i
g

M
a
x
i
m
u
m
 
s
y
s
t
e
m

t
e
m
p
e
r
a
t
u
r
e

º
F

R
e
m
a
r
k
s

D
-
1
 
a
n
d

D
-
3
,
 
c
o
n
t
'
d

S
e
a
 
w
a
t
e
r
,
 
i
n
c
l
u
d
i
n
g
 
m
a
i
n

a
n
d
 
s
e
c
o
n
d
a
r
y
 
d
r
a
i
n
a
g
e
,

b
a
l
l
a
s
t

2
5
0

1
5
0

N
O
T
E
S
:

D
-
1
-
1

F
o
r
 
u
s
e
 
i
n
 
p
i
p
i
n
g
 
s
y
s
t
e
m
s
 
s
u
b
j
e
c
t
 
t
o
 
a
c
i
d
 
f
l
u
s
h
 
p
a
t
h
s
.
 

D
-
1
-
2

A
d
h
e
s
i
v
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
M
I
L
-
P
-
2
4
6
0
8
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
f
o
r
 
j
o
i
n
i
n
g
 
G
R
P
 
p
i
p
e
 
t
o
 
G
R
P
 
f
i
t
t
i
n
g
s

a
n
d
 
f
l
a
n
g
e
s
.
 
 

D
-
1
-
3

F
o
r
 
s
i
z
e
s
 
n
o
t
 
c
o
v
e
r
e
d
 
b
y
 
M
I
L
-
T
-
1
6
4
2
0
,
 
p
i
p
e
 
f
a
b
r
i
c
a
t
e
d
 
f
r
o
m
 
C
o
p
p
e
r
-
N
i
c
k
e
l
 
s
h
e
e
t
 
s
p
e
c
i
f
i
e
d
 
i
n

M
I
L
-
C
-
1
5
7
2
6
 
m
a
y
 
b
e
 
u
s
e
d
 
f
o
r
 
p
r
e
s
s
u
r
e
s
 
u
p
 
t
o
 
5
0
 
p
s
i
g
.

 
 
 
D
-
1
-
4

7
0
-
3
0
 
C
o
p
p
e
r
-
N
i
c
k
e
l
 
a
l
l
o
y
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
i
n
s
i
d
e
 
c
o
m
p
e
n
s
a
t
e
d
 
f
u
e
l
 
t
a
n
k
s
,
 
a
n
d
 
9
0
-
1
0
 
a
l
l
o
y

s
h
a
l
l
 
b
e
 
u
s
e
d
 
e
l
s
e
w
h
e
r
e
.

 
 
 
D
-
1
-
5

S
l
i
p
-
o
n
 
f
l
a
n
g
e
s
 
s
h
a
l
l
 
b
e
 
b
o
r
e
d
 
t
o
 
s
u
i
t
 
o
u
t
s
i
d
e
 
d
i
a
m
e
t
e
r
 
o
f
 
t
h
e
 
t
u
b
e
 
w
i
t
h
 
f
l
a
n
g
e
 
t
h
i
c
k
n
e
s
s
,

d
r
i
l
l
i
n
g
,
 
a
n
d
 
f
a
c
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
5
0
 
p
s
i
g
 
c
l
a
s
s
 
o
f
 
M
I
L
-
P
R
F
-
2
0
0
4
2
.

 
 
 
D
-
1
-
6

G
a
s
k
e
t
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
M
I
L
-
P
R
F
-
1
1
4
9
 
s
h
a
l
l
 
n
o
t
 
b
e
 
u
s
e
d
 
f
o
r
 
s
u
c
t
i
o
n
 
s
i
d
e
 
o
f
 
s
e
a
 
c
h
e
s
t

w
h
i
c
h
 
u
s
e
s
 
s
t
e
a
m
 
f
o
r
 
b
l
o
w
-
o
u
t
.

D
-
1
-
7

P
i
p
i
n
g
 
f
r
o
m
 
d
i
s
c
h
a
r
g
e
 
f
l
a
n
g
e
 
o
f
 
f
i
r
e
 
p
u
m
p
 
t
o
 
f
i
r
s
t
 
f
l
a
n
g
e
 
o
f
 
p
u
m
p
 
d
i
s
c
h
a
r
g
e
 
c
h
e
c
k
 
v
a
l
v
e

s
h
a
l
l
 
b
e
 
7
0
-
3
0
 
C
o
p
p
e
r
-
N
i
c
k
e
l
 
a
l
l
o
y
.



SUPERSEDES PAGE D-2.1 OF NOTICE 2 TO MIL-STD-777E
D-2.1

MIL-STD-777E(SH)
NOTICE 5

C
a
t
e
g
o
r
y

a
n
d
 
g
r
o
u
p

S
e
r
v
i
c
e
s

M
a
x
i
m
u
m
 
s
y
s
t
e
m

p
r
e
s
s
u
r
e

p
s
i
g

M
a
x
i
m
u
m
 
s
y
s
t
e
m

t
e
m
p
e
r
a
t
u
r
e

º
F

R
e
m
a
r
k
s

D
-
2

S
e
a
 
w
a
t
e
r
 
m
i
s
s
i
l
e
 
i
n
j
e
c
t
i
o
n

s
y
s
t
e
m
 
b
e
t
w
e
e
n
 
f
r
e
s
h
 
w
a
t
e
r

a
c
c
u
m
u
l
a
t
i
n
g
 
t
a
n
k
 
a
n
d

n
o
z
z
l
e
s
,
 
m
a
i
n
 
a
n
d
 
s
e
c
o
n
d
a
r
y

d
r
a
i
n
a
g
e
,
 
b
a
l
l
a
s
t
 
a
n
d
 
o
i
l
y

w
a
s
t
e
 
t
r
a
n
s
f
e
r

4
0
0

1
5
0

I
t
e
m

T
y
p
e
s

M
a
t
e
r
i
a
l

A
p
p
l
i
c
a
b
l
e
 
d
o
c
u
m
e
n
t
s

R
e
m
a
r
k
s

P
i
p
e

S
e
a
m
l
e
s
s
 
o
r
 
w
e
l
d
e
d

7
0
-
3
0
 
C
o
p
p
e
r
-
N
i
c
k
e
l

M
I
L
-
T
-
1
6
4
2
0
,
 
c
l
a
s
s
 
7
0
0

G
a
t
e
,
 
2
-
1
/
2
 
N
P
S
 
a
n
d

a
b
o
v
e
.
 
 
 
 

M
I
L
-
V
-
1
1
8
9
 

D
r
a
w
i
n
g
 
8
0
3
-
2
1
7
7
9
1
7

F
l
a
n
g
e
d
 
e
n
d
s

o
n
l
y
.
 
2
5
0
 
p
s
i
g

m
a
x
i
m
u
m

V
a
l
v
e
s

G
a
t
e
,
 
1
/
4
 
t
o
 
2
 
N
P
S
.

B
r
o
n
z
e

D
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
7
1
4

U
n
i
o
n
 
e
n
d
s
 
o
n
l
y

G
l
o
b
e
/
a
n
g
l
e
 
s
t
o
p
,

s
t
o
p
 
c
h
e
c
k
 
a
n
d

n
e
e
d
l
e
,
 
1
/
4
 
t
o
 
2

N
P
S

D
r
a
w
i
n
g
 
8
0
3
-
4
3
8
4
5
3
6

U
n
i
o
n
 
e
n
d
s
 
o
n
l
y

G
l
o
b
e
,
 
Y
-
p
a
t
t
e
r
n

2
-
1
/
2
 
t
o
 
1
0
 
N
P
S

D
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
6
2
3

F
l
a
n
g
e
d
 
e
n
d
s

o
n
l
y

G
l
o
b
e
/
a
n
g
l
e
 
s
t
o
p

a
n
d
 
s
t
o
p
 
c
h
e
c
k
 
2
-

1
/
2
 
N
P
S
 
a
n
d
 
a
b
o
v
e

D
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
5
4
1

S
e
e
 
n
o
t
e
 
D
-
2
-
1

R
e
l
i
e
f

M
I
L
-
V
-
2
4
3
3
2

B
r
o
n
z
e

B
r
o
n
z
e
 
b
o
d
y
 
w
i
t
h

b
r
o
n
z
e
,
 
N
i
-
C
u
,

o
r
 
C
u
-
N
i
 
e
n
d

p
i
e
c
e

B
a
l
l
,
 
1
/
4
 
t
o
 
2
-
1
/
2

N
P
S

C
o
p
p
e
r
-
N
i
c
k
e
l

D
r
a
w
i
n
g
 
8
0
3
-
5
0
0
1
0
0
3

C
u
-
N
i
 
b
o
d
y
 
w
i
t
h

C
u
-
N
i
 
e
n
d
 
p
i
e
c
e

D
i
a
p
h
r
a
g
m
 
c
h
e
c
k

B
r
o
n
z
e

M
I
L
-
V
-
1
7
5
0
1

F
i
t
t
i
n
g
s

S
i
l
v
e
r
-
b
r
a
z
i
n
g

B
r
o
n
z
e

M
I
L
-
F
-
1
1
8
3

B
u
t
t
 
w
e
l
d
i
n
g

7
0
-
3
0
 
C
o
p
p
e
r
-
N
i
c
k
e
l

M
I
L
-
F
-
2
4
2
0
2

M
e
c
h
a
n
i
c
a
l
l
y

a
t
t
a
c
h
e
d
 
(
M
A
F
s
)

V
a
r
i
o
u
s

A
S
T
M
 
F
1
3
8
7

S
e
e
 
4
.
4
9



MIL-STD-777E(SH)
NOTICE 5

SUPERSEDES PAGE D-2.2 OF NOTICE 2 TO MIL-STD-777E

D-2.2

I
t
e
m

T
y
p
e
s

M
a
t
e
r
i
a
l

A
p
p
l
i
c
a
b
l
e
 
d
o
c
u
m
e
n
t
s

R
e
m
a
r
k
s

T
a
k
e
-
d
o
w
n

j
o
i
n
t
s
 

S
i
l
v
e
r
-
b
r
a
z
i
n
g

f
l
a
n
g
e
s

B
r
o
n
z
e

M
I
L
-
P
R
F
-
2
0
0
4
2

B
u
t
t
 
a
n
d
 
s
o
c
k
e
t

w
e
l
d
i
n
g
 
f
l
a
n
g
e
s

C
o
p
p
e
r
-
N
i
c
k
e
l
 
(
7
0
-
3
0
)

A
S
M
E
 
B
1
6
.
5
,
 
c
l
a
s
s
 
4
0
0

F
l
a
t
f
a
c
e

S
i
l
v
e
r
-
b
r
a
z
i
n
g

u
n
i
o
n
s

B
r
o
n
z
e

M
I
L
-
F
-
1
1
8
3

U
n
i
o
n
 
e
n
d

t
a
i
l
p
i
e
c
e
 
a
s
s
y

B
r
o
n
z
e

C
o
p
p
e
r
-
N
i
c
k
e
l

D
r
a
w
i
n
g
 
8
0
3
-
7
0
6
3
8
5
0

F
o
r
 
u
n
i
o
n
 
e
n
d

v
a
l
v
e
s

G
a
s
k
e
t
s

S
h
e
e
t

S
y
n
t
h
e
t
i
c
 
r
u
b
b
e
r
 
c
l
o
t
h

H
H
-
P
-
1
5
1

2
5
0
 
p
s
i
g
 
m
a
x

S
y
n
t
h
e
t
i
c
 
r
u
b
b
e
r

M
I
L
-
P
R
F
-
1
1
4
9

F
l
a
n
g
e

b
o
l
t
i
n
g

B
o
l
t
s
,
 
s
t
u
d
s
 
a
n
d

n
u
t
s

N
i
c
k
e
l
-
C
o
p
p
e
r

S
e
e
 
4
.
1
5

N
O
T
E
:
 

D
-
2
-
1

1
0
0
 
p
s
i
g
 
m
a
x
i
m
u
m
 
f
o
r
 
d
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
5
4
1
;
 
2
5
0
 
p
s
i
g
 
m
a
x
i
m
u
m
 
f
o
r
 
d
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
6
2
3
.
 
 
2
-
1
/
2
 
N
P
S

a
n
d
 
a
b
o
v
e
 
g
l
o
b
e
 
a
n
d
 
a
n
g
l
e
,
 
s
t
o
p
 
a
n
d
 
s
t
o
p
 
c
h
e
c
k
 
v
a
l
v
e
s
 
f
o
r
 
u
s
e
 
i
n
 
s
y
s
t
e
m
s
 
e
x
c
e
e
d
i
n
g
 
t
h
e
s
e
 
l
i
m
i
t
s

s
h
a
l
l
 
b
e
 
o
f
 
c
o
m
m
e
r
c
i
a
l
 
d
e
s
i
g
n
 
a
s
 
a
p
p
r
o
v
e
d
 
b
y
 
N
A
V
S
E
A
.

C
a
t
e
g
o
r
y

a
n
d
 
g
r
o
u
p

S
e
r
v
i
c
e
s

M
a
x
i
m
u
m
 
s
y
s
t
e
m

p
r
e
s
s
u
r
e

p
s
i
g

M
a
x
i
m
u
m
 
s
y
s
t
e
m

t
e
m
p
e
r
a
t
u
r
e

º
F

R
e
m
a
r
k
s

D
-
2
,

c
o
n
t
'
d

S
e
a
 
w
a
t
e
r
 
m
i
s
s
i
l
e

i
n
j
e
c
t
i
o
n
 
s
y
s
t
e
m
 
b
e
t
w
e
e
n

f
r
e
s
h
 
w
a
t
e
r
 
a
c
c
u
m
u
l
a
t
i
n
g

t
a
n
k
 
a
n
d
 
n
o
z
z
l
e
s
,
 
m
a
i
n

a
n
d
 
s
e
c
o
n
d
a
r
y
 
d
r
a
i
n
a
g
e
,

b
a
l
l
a
s
t
 
a
n
d
 
o
i
l
y
 
w
a
s
t
e

t
r
a
n
s
f
e
r

4
0
0

1
5
0



SUPERSEDES PAGE M-1.1 OF NOTICE 2 TO MIL-STD-777E

M-1.1

MIL-STD-777E(SH)
NOTICE 5

C
a
t
e
g
o
r
y

a
n
d
 
g
r
o
u
p

S
e
r
v
i
c
e
s

M
a
x
i
m
u
m
 
s
y
s
t
e
m

p
r
e
s
s
u
r
e

p
s
i
g

M
a
x
i
m
u
m
 
s
y
s
t
e
m

t
e
m
p
e
r
a
t
u
r
e

º
F

R
e
m
a
r
k
s

M
-
1

S
e
a
 
w
a
t
e
r
-
w
a
s
h
d
o
w
n
 

c
o
u
n
t
e
r
m
e
a
s
u
r
e
 
s
y
s
t
e
m

2
0
0

1
5
0

S
e
e
 
n
o
t
e
 
M
-
1
-
1

I
t
e
m

T
y
p
e
s

M
a
t
e
r
i
a
l

A
p
p
l
i
c
a
b
l
e
 
d
o
c
u
m
e
n
t
s

R
e
m
a
r
k
s

P
i
p
e

S
e
a
m
l
e
s
s
 
o
r

w
e
l
d
e
d

C
o
p
p
e
r
-
N
i
c
k
e
l
 
(
9
0
-
1
0
)

M
I
L
-
T
-
1
6
4
2
0

G
a
t
e
 
2
-
1
/
2
 
N
P
S
 
a
n
d

a
b
o
v
e
.

D
r
a
w
i
n
g
 
8
0
3
-
2
1
7
7
9
1
7

F
l
a
n
g
e
d
 
e
n
d
s
 
o
n
l
y

V
a
l
v
e
s

G
a
t
e
,
 
1
/
4
 
t
o
 
2

N
P
S
.

B
r
o
n
z
e

D
r
a
w
i
n
g
 
8
0
3
-
1
3
8
5
7
1
4

U
n
i
o
n
 
e
n
d
s
 
o
n
l
y

G
l
o
b
e
/
a
n
g
l
e
 
s
t
o
p
,

s
t
o
p
 
c
h
e
c
k
 
a
n
d

n
e
e
d
l
e
 
 
 
 
 
 
 
 
 
1
/
4

t
o
 
2
 
N
P
S

D
r
a
w
i
n
g
 
8
0
3
-
4
3
8
4
5
3
6

U
n
i
o
n
 
e
n
d
s
 
o
n
l
y

C
o
n
t
r
o
l

M
I
L
-
V
-
1
7
5
0
1

B
r
o
n
z
e

B
r
o
n
z
e
 
B
o
d
y
 
w
i
t
h
 
 
B
r
o
n
z
e
,

N
i
-
C
u
,
 
o
r
 
C
u
-
N
i
 
e
n
d
 
p
i
e
c
e

B
a
l
l
,
 
1
/
4
 
t
o
 
2
-
1
/
2

N
P
S

C
o
p
p
e
r
-
N
i
c
k
e
l

D
r
a
w
i
n
g
 
8
0
3
-
5
0
0
1
0
0
3

C
u
-
N
i
 
B
o
d
y
 
w
i
t
h
 
C
u
-
N
i
 
e
n
d

p
i
e
c
e

B
a
l
l
,
 
3
 
t
o
 
6
 
N
P
S

B
r
o
n
z
e

D
r
a
w
i
n
g
 
8
0
3
-
5
0
0
1
0
0
4

6
 
N
P
S
 
v
a
l
v
e
 
i
s
 
b
u
t
t
 
w
e
l
d
e
d

o
n
l
y

B
u
t
t
e
r
f
l
y

N
i
c
k
e
l
-
A
l
u
m
i
n
u
m
-
B
r
o
n
z
e

M
I
L
-
V
-
2
4
6
2
4

S
p
e
c
i
a
l
 
f
l
a
n
g
e
s
 
r
e
q
’
d

F
i
t
t
i
n
g
s

S
i
l
v
e
r
-
b
r
a
z
i
n
g

B
r
o
n
z
e

M
I
L
-
F
-
1
1
8
3

B
u
t
t
 
w
e
l
d
i
n
g

C
o
p
p
e
r
-
N
i
c
k
e
l
 
a
l
l
o
y

D
r
a
w
i
n
g
 
8
1
0
-
1
3
8
5
8
8
0

S
o
c
k
e
t
 
w
e
l
d
i
n
g

D
r
a
w
i
n
g
 
8
0
3
-
6
3
9
7
4
3
0

M
e
c
h
a
n
i
c
a
l
l
y

a
t
t
a
c
h
e
d
 
(
M
A
F
s
)

V
a
r
i
o
u
s

A
S
T
M
 
F
1
3
8
7
 

S
e
e
 
4
.
4
9

T
a
k
e
-
d
o
w
n

J
o
i
n
t
s

F
l
a
n
g
e
s
,
 
s
i
l
v
e
r

b
r
a
z
i
n
g

B
r
o
n
z
e

M
I
L
-
P
R
F
-
2
0
0
4
2

D
r
a
w
i
n
g
 
8
1
0
-
1
3
8
5
8
9
2

S
p
e
c
i
a
l
 
f
l
a
n
g
e
s
 
f
o
r

b
u
t
t
e
r
f
l
y
 
v
a
l
v
e
s

U
n
i
o
n
,

s
i
l
v
e
r
-
b
r
a
z
i
n
g

M
I
L
-
F
-
1
1
8
3

U
n
i
o
n
 
e
n
d

t
a
i
l
p
i
e
c
e
 
a
s
s
y

B
r
o
n
z
e
 
a
n
d
 
C
o
p
p
e
r
-

N
i
c
k
e
l

C
o
p
p
e
r
-
N
i
c
k
e
l

D
r
a
w
i
n
g
 
8
0
3
-
7
0
6
3
8
5
0

F
o
r
 
u
n
i
o
n
 
e
n
d
 
v
a
l
v
e
s



NEW PAGE

M-1.2

MIL-STD-777E(SH)
NOTICE 5

C
a
t
e
g
o
r
y

a
n
d
 
g
r
o
u
p

S
e
r
v
i
c
e
s

M
a
x
i
m
u
m
 
s
y
s
t
e
m

p
r
e
s
s
u
r
e

p
s
i
g

M
a
x
i
m
u
m
 
s
y
s
t
e
m

t
e
m
p
e
r
a
t
u
r
e

º
F

R
e
m
a
r
k
s

M
-
1

c
o
n
t
'
d

S
e
a
 
w
a
t
e
r
-
w
a
s
h
d
o
w
n
 

c
o
u
n
t
e
r
m
e
a
s
u
r
e
 
s
y
s
t
e
m

2
0
0

1
5
0

S
e
e
 
n
o
t
e
 
M
-
1
-
1

I
t
e
m

T
y
p
e
s

M
a
t
e
r
i
a
l

A
p
p
l
i
c
a
b
l
e
 
d
o
c
u
m
e
n
t
s

R
e
m
a
r
k
s

T
a
k
e
 
d
o
w
n

j
o
i
n
t
s

c
o
n
t
’
d

S
o
c
k
e
t
 
w
e
l
d
i
n
g
 
f
l
a
n
g
e
s

C
o
p
p
e
r
-
N
i
c
k
e
l
 
a
l
l
o
y

D
r
a
w
i
n
g
 
8
1
0
-
4
7
1
5
3
1
9
 

B
u
t
t
 
w
e
l
d
i
n
g
 
f
l
a
n
g
e
s

D
r
a
w
i
n
g
 
8
1
0
-
1
3
8
5
9
9
2

G
a
s
k
e
t
s

F
u
l
l
 
f
a
c
e
 
(
f
l
a
t
)

R
u
b
b
e
r

M
I
L
-
P
R
F
-
1
1
4
9

S
h
e
e
t

N
o
n
-
a
s
b
e
s
t
o
s

M
I
L
-
G
-
2
4
6
9
6

P
r
e
f
e
r
r
e
d

g
a
s
k
e
t
 
f
o
r

b
u
t
t
e
r
f
l
y

v
a
l
v
e
s

F
l
a
n
g
e

b
o
l
t
i
n
g

B
o
l
t
s
,
 
s
t
u
d
s
,

N
u
t
s

N
i
c
k
e
l
-
C
o
p
p
e
r

S
e
e
 
4
.
1
5

N
O
T
E
:
 

M
-
1
-
1

F
o
r
 
a
t
t
a
c
h
m
e
n
t
 
o
f
 
t
y
p
e
 
S
 
c
o
r
r
o
s
i
o
n
-
r
e
s
i
s
t
i
n
g
 
s
t
e
e
l
 
s
p
r
a
y
 
h
e
a
d
s
 
a
 
N
i
c
k
e
l
-
C
o
p
p
e
r
 
t
r
a
n
s
i
t
i
o
n
 
p
i
e
c
e
 
i
n

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
M
I
L
-
T
-
1
3
6
8
,
 
s
h
a
l
l
 
b
e
 
w
e
l
d
e
d
 
t
o
 
t
h
e
 
h
e
a
d
 
a
n
d
 
s
i
l
v
e
r
-
b
r
a
z
e
d
 
t
o
 
a
 
b
r
o
n
z
e
 
f
i
t
t
i
n
g
 
i
n

t
h
e
 
p
i
p
i
n
g
 
s
y
s
t
e
m
.
 
 
W
e
l
d
 
j
o
i
n
t
 
d
e
s
i
g
n
 
s
h
a
l
l
 
b
e
 
t
y
p
e
 
P
-
1
4
 
o
f
 
M
I
L
-
S
T
D
-
2
2
 
e
x
c
e
p
t
 
t
h
a
t
 
t
h
e
 
"
T
"

d
i
m
e
n
s
i
o
n
 
s
h
a
l
l
 
b
e
 
t
h
e
 
t
h
i
c
k
n
e
s
s
 
o
f
 
t
h
e
 
w
e
l
d
i
n
g
 
s
o
c
k
e
t
 
w
a
l
l
.


