SECTION 4

GR2000 SERIES FITTINGS FOR FLEXIBLE CONDUIT
(BRAZE-ON TYPE)
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Table 4-1. GR2000-Series Transition and Accessory Fittings

Figure No. Basic Part No. DESCRIPTION
4-1 GR2120 Transition Fitting for MIL-C-5015 Connectors
4-2 GR2121 Enclosure Fitting
4-3 GR2122 90° Elbow, Non-Environmental (Style A)
4-4 GR2122 90° Elbow, Environmental (Style B)
4-5 GR2123 Transition Fitting for Bulkhead Stuffing Tube
4-6 GR2124 Transition Fitting for MS Series Backshell
4-7 GR2125 Transition Fitting for Triaxial Connector
4-8 GR2126 End Fitting for Flexible Conduit
4-9 GR2127 Conduit Coupling
4-10 GR2128 Panel Fitting
4-11 GR2129 Ferrule and Coupling Nut for Flexible Conduit
4-12 GR2130 Isolator Adapter

GR2120 Transition Fitting for MIL-C-5015 Connector
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Figure 4-1. GR21120 Transition Fitting for MIL-C-5015
Connector (Sheet 1 of 4)
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GR2129 Ferrule and Coupling Nut for Flexible Conduit
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STANDARD SIZE CONDUIT FERRULE AND GOUPLING NUT ASSEMBLY
FERRULE COUPLING NUT
CONDUIT | CONDUIT | DD C E F D A THREAD B G AGBSEMBLY
PART SIZE [Qver Braid} Dia. +.0%0 +-.005 +.010 CLASS 2B +.005 +.015 PART
NUMBER | {Nom. ID} ..000 NUMBER
EMQ2 1i4 042+ 0.01 0.25 0.450 0.530 0.635 |0.750-20 UNEF 0.545 0.428 | GR2129-EMD2
EMD3 3i8 .54 £ 0.01 0.38 Q.570 0.650 0.760 |0.875-20 UNEF 0.665 0.428 | GB2129-EM03
EMD4 142 0.69 +0.01 0.50 0.720 0.800 0.906 | 1.000-20 UNEF 0.815 0.438 | GR2129-EM0Q4
EMQ5S 548 0.82 +0.01 0.62 0.850 0.930 1.072 |1.188-18 UNEF 0.945 0.428 | GR2129-EMOS
EMO8 344 0.94 +0.01 0.75 0.970 1.050 1.322 |1.438-18 UNEF 1.065 0.438 | GR2129-EMO8
EMO08 1 1.26 +0.01 1.00 1.280 1.360 1.635 [1.750-18 NS 1.375 0,500 | GR2129-EMOB
EM10 1-1/4 1.50+ 0.01 1.25 1.530 1.610 1.885 [ 2.000-18 NS 1.625 0.562 | GR2129-EM10
EM12 1142 1,75 001 1.50 1.780 1.860 2.135 | 2.250-16 UN 1.875 0.562 | GR2129-EM12
EM16 2 225+ 0.015 2.00 2.315 2.395 2.885 | 3.000-16 UN 2410 0.688 | GR2129-EM16
EM20 2142 2780015 2.50 2.815 2.885 3.260 [ 3.375-16 UN 2910 0.688 | GR2129-EM20
EM24 3 3.28+0015 3.00 3.315 3.395 3.760 | 3.875-16 UN 3.410 A.750 | GR2129-EM24
Notes
1. FERRULE MATERIAL SHALL BE CRES, 300 SERIES, PASSIVATED.
2. COUPLING NUT SHALL BE LOW-CARBON STEEL WITH ELECTROLESS NICKEL COATING PER SAE
AMS 2404C.
3. THE “A” THREADS TO BE PERFECT TO WITHIN 0.094 INCHES FROM BOTTOM. NO THREAD RELIEF
AT INNER END PERMITTED.
4. IDENTIFY PER MIL-STD-130.
5. DIMENSIONS IN INCHES.
6. THE AMERICAN NATIONAL THREAD SERIES (N) HAS BEEN SUPERSEDED BY THE UNITED THREAD
SERIES (UN). THE “NS” THREAD SIZES LISTED IN TABLE | ARE RETAINED FOR USE WITH THOSE
ITEMS WHICH HAVE “NS” THREADS.
7. THE GR2129-EM06 ASSEMBLY COUPLES 3/4-INCH CONDUIT TO THE STUFFING-TUBE ADAPTER,

FIGURE 7-11 IN SECTION 7.

Figure 4-11. GR2129 Ferrule and Coupling Nut for
Flexible Circuit

Reprinted without change
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GR2130 Isolator Adapter

O-RING GROOVE —] 15 _ REF
O-RING
SURFACE
B DIA
‘\-— C THREAD
STRAMGHT KNURL -MARK PART NG. IN THIS
(COARSE)} GENERAL AREA
TABLE |

BASIC MATES WITH GR 2000 SERIES A THREAD B DIA C THREAD
PART NO 2120 | 2121 | 2122 | 2123 | 2124 | 2125 | 2129 CLASS 2B +.02 CLASS 2A
GR2130-01 N N 3/8-32 UNEF 0.69 3/8-32 UNEF
GR2130-02 N N 7/16-27 UNS 0.75 7/16-27 UNS
GR2130-03 N N 7/16-28 UNS 0.75 7/16-28 UNS
GR2130-04 N N N N 1/2-28 UNEF 0.82 1/2-28 UNEF
GR2130-05 N N 9/16-24 UNEF 0.88 9/16-24 UNEF
GR2130-06 N N N N 5/8-24 UNEF 0.94 5/8-24 UNEF
GR2130-07 N N 11/16-24 UNEF 1.00 11/16-24 UNEF
GR2130-08 N 3/4-16 UNEF 1.06 3/4-16 UNEF
GR2130-09 N N N N N 3/4-20 UNEF 1.06 3/4-20 UNEF
GR2130-10 N N N N N N 7/8-20 UNEF 1.19 7/8-20 UNEF
GR2130-11 N N N N N 1-20 UNEF 1.31 1-20 UNEF
GR2130-12 N 1-1/16-18 UNEF 1.38 1-1/16-18 UNEF
GR2130-13 N 1-1/8-12 UN 1.44 1-1/8-12 UN
GR2130-14 N 1-1/8-14 N 1.44 1-1/8-14 N
GR2130-15 N N 1-1/8-18 UNEF 1.44 1-1/8-18 UNEF
GR2130-16 N N 1-1/8-24 UNS 1.44 1-1/8-24 UNS
GR2130-17 N N N 1-3/16-18 UNEF 1.50 1-3/16-18 UNEF
GR2130-18 N N 1-1/4-18 UNEF 1.56 1-1/4-18 UNEF
GR2130-19 N 1-288-14 UNEF 1.60 1-288-14 UNEF
GR2130-20 N 1-5/16-12 UN 1.63 1-5/16-12 UN
GR2130-21 N N 1-3/8-18 UNEF 1.69 1-3/8-18 UNEF
GR2130-22 N N N 1-7/16-18 UNEF 1.75 1-7/16-18 UNEF
GR2130-23 N 1-5/8-12 UN 1.94 1-5/8-12 UN
GR2130-24 N N 1-5/8-18 UNEF 1.94 1-5/8-18 UNEF
GR2130-25 N N N 1-3/4-18 NS 2.06 1-3/4-18 NS
GR2130-26 N 1-3/16-12 UN 2.13 1-3/16-12 UN
GR2130-27 N N 1-7/8-16 UN 2.19 1-7/8-16 UN
GR2130-28 N N 1-29/32-18 UNS 2.22 1-29/32-18 UNS
GR2130-29 N N N N 2-18 NS 2.31 2-18 NS
GR2130-30 N 2.025-11-1/2 N 2.34 2.025-11-1/2 N
GR2130-31 N 2-1/16-12 UN 2.38 2-1/16-12 UN

Figure 4-12. GR2130 Isolator Adapter (Sheet 1 of 2)

CHANGE 1 of Revision 2
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TABLE | (Continued)
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GR2130 Continued

BASIC MATES WITH GR 2000 SERIES A THREAD B DIA C THREAD
PART NO 2120 | 2121 | 2122 | 2123 | 2124 | 2125 | 2129 CLASS 2B +.02 CLASS 2A
GR2130-32 v v 2-1/16-16 UN 2.38 2-1/16-16 UN
GR2130-33 v v v 2-1/16-20 UNEF 2.38 2-1/16-20 UNEF
GR2130-34 v v 2-1/8-16 UN 2.44 2-1/8-16 UN
GR2130-35 v v 2-1/8-18 UNS 2.44 2-1/8-18 UNS
GR2130-36 v 2-1/4-11-1/2 N 2.56 2-1/4-11-1/2 N
GR2130-37 N v 2-1/4-16 UN 2.56 2-1/4-16 UN
GR2130-38 v 2-5/16-12 UN 2.63 2-5/16-12 UN
GR2130-39 v v 2-5/16-16 UN 2.63 2-5/16-16 UN
GR2130-40 v v v 2-3/8-16 UN 2.69 2-3/8-16 UN
GR2130-41 N v N 2-1/2-16 UN 2.81 2-1/2-16 UN
GR2130-42 v v v 2-5/8-16 UN 2.94 2-5/8-16 UN
GR2130-43 N 2-11/16-12 UN 3.00 2-11/16-12 UN
GR2130-44 v v 2-13/16-18 UNS 3.13 2-13/16-18 UNS
GR2130-45 v v 2-7/8-16 UN 3.19 2-7/8-16 UN

GR2130-46 v 3-12 UN 3.31 3-12 UN
GR2130-47 N N 3-16 UN 3.31 3-16 UN
GR2130-48 v v 3-1/8-1/2 UN 3.44 3-1/8-1/2 UN
GR2130-49 3-3/8-16 UN 3.69 3-3/8-16 UN
GR2130-50 3-7/8-16 UN 4.19 3-7/8-16 UN
GR2130-51 v 3/4-14 NPSM 1.35 3/4-14 NPSM
GR2130-52 v 1-11-1/2 NPSM 1.61 1-11-1/2 NPSM
GR2130-53 v 1-1/4-11-1/2 1.95 1-1/4-11-1/2
NPSM NPSM
GR2130-54 v 2-1/2-8 NPSM 3.15 2-1/2-8 NPSM
GR2130-55 v 3-8 NPSM 3.78 3-8 NPSM
TABLE PART NUMBER DEVELOPMENT
M one " | maTERIAL SPECIFICATION EXAMPLE GR2130-05-N-10SL
N NYLON, RIGID: L-P-410 Basic Part Number {Note 2
RODS, TUBES, ETC
Thread Size {Table !
NYLON, MIL-M-20693,
MOLDING PLASTIC TYPEII Maternial Code (Tabie 1)
STN SUPER TOUGH DUPQNT SPEC. SHEETS Connector Shell Size___
NYLON ZYTEL, OR EQUIVALENT (Table 1ot GR2120,2121,2122 0r 2124)
ST801 {OREQUIV) SOURCE (Leave Blank for GR2123.2125 0r 2129)
Notes:

1. THE GR2130 ISOLATOR ADAPTER IS MADE OF A NON-CONDUCTIVE MATERIAL TO ELECTRICALLY
INSULATE THE GR2000 SERIES FITTINGS FROM THE ASSOCIATED CONNECTORS, BACKSHELLS,
STUFFING-TUBES, ETC.

2. BASIC PART NO. WITHOUT O-RINGS IS GR2125
BASIC PART NO. WITH O-RINGS IS GR0O2125

3. ADAPTERS NUMBERED GR2130-51 THROUGH GR2130-55 HAVE NPSM THREADS (STRAIGHT PIPE
THREADS FOR MECHANICAL JOINTS).

4. PARTS IDENTIFIED PER MIL-STD-130

5. DIMENSIONS IN INCHES.

Figure 4-12. GR2130 Isolator Adapter (Sheet 2 of 2)

CHANGE 1 of Revision 2
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2.5/8 —
END FITTING
FLEXI
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J RGs&CU —
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1. TIN THE END OF FLEXIBLE CONDUIT LIGHTLY AND CUT OFF RAGGED PORTION WITH A HACKSAW.

2. PLACE END FITTING OVER FLEXIBLE CONDUIT AND SILVER SOLDER IN PLACE. HOLD END FITTING AND
CONDUIT VERTICALLY WHEN SOLDERING TO PREVENT EXCESS SOLDER FROM RUNNING BACK ONTO
THE CONDUIT AND INTRODUCING UNWANTED STIFFNESS
BASIC PART NO. WITH O-RINGS IS GR0O2125

3. ADAPTERS NUMBERED GR2130-51 THROUGH GR2130-55 HAVE NPSM THREADS (STRAIGHT PIPE
THREADS FOR MECHANICAL JOINTS).

NYLON INSULATOR

FLAT WASHER COUPLING
ADAPTER NUT

1/4’1 r ‘I ‘ 1 WW

T END FITTING — A e
TRANSITION BODY

NUT
FLAT WASHER

RUBBER GASKET

{ TAPERED FERRULE
VIEW B

4. SLIDE COUPLING NUT, TAPERED FERRULE, AND TRANSITION BODY OVER CABLE AND FLEXIBLE
CONDUIT AS SHOWN IN VIEW B.

5. PLACE ADAPTER, FLAT WASHER, NYLON INSULATOR, NUT, FLAT WASHER, AND GASKET OVER CABLE.
6. CUT CABLE JACKET BACK 1/4 INCH EXPOSING BRAID.

BRAID WIRES FOLDED
BACK AND TRIMMED

| BRAID CLAMP
/

VIEW C

7. PLACE BRAID CLAMP OVER BRAID AND PUSH BACK AGAINST CABLE JACKET.

8. COMB OUT BRAID AND FOLD BRAID WIRES EVENLY AROUND CIRCUMFERENCE OF BRAID CLAMP TO
ENSURE GOOD ELECTRICAL CONTACT.

9. TRIM BRAID TO PROPER LENGTH AS SHOWN IN VIEW C.

Figure 4-13. Assembly Instructions - Flexible Conduit
to Triaxial Connector Using a GR2125 Transition
Fitting Room (Sheet 1 of 2)
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- [l x4l O

VIEW D

10. CUT DIELECTRIC BACK 1/8 INCH EXPOSING COPPER CONDUCTOR.
11. SOLDER MALE CONTACT TO CENTER CONDUCTOR. REMOVE ANY EXCESS SOLDER FROM THE
CONTACT WITH A FILE OR KNIFE.

FLAT
WASHER
NYLON INSULATOR
GREMAR NO. 5633 ADAPTER TRABI\BS[I)TYDN '0"RING  TAPERED FERRULE
TRIAXIAL PLUG 88#‘?;%%@ o END FITTING
CONNECTOR p—— A COAXIAL CABLE
AAXy
MALE CONTACT | S8 I £
L SN =
NYLON INSULATOR \“s\ 22N
BRAID CLAMP ‘\\"o CRING FLEXIBLE CONDUIT
RUBBER GASKET NUT NYLON COUPLING NUT
FLAT WASHER INSULATOR
CONNECTOR
INNER BODY
VIEW E

12. PLACE TRIAXIAL CONNECTOR INNER BODY OVER MALE CONTACT AND BRAID CLAMP. SLIDE RUBBER
GASKET AND FLAT WASHER INTO BODY AND TIGHTEN NUT IN PLACE. SCREW ADAPTER ONTO
TRANSITION BODY. SEE VIEW E..

13. HOLD TRANSITION BODY IN ONE HAND AND PULL BACK ON FLEXIBLE CONDUIT UNTIL BACK END OF
END FITTING EXTENDS APPROXIMATELY 1/2 INCH BEYOND THE MALE THREADED END OF THE
TRANSITION BODY. SLIDE THE TAPERED FERRULE INTO PLACE AND TIGHTEN COUPLING NUT ONTO
BODY.

14. PLACE NYLON INSULATOR OVER INNER BODY, THEN SLIDE OUTER BODY INTO PLACE AND TIGHTEN AS
REQUIRED.

IR

‘ 1 TR -;r—':mj '

OMIT KNURLED NUT
{TYP BOTH ENDS)

VIEW F

15. ASSEMBLE FITTINGS ON OTHER END OF FLEXIBLE CONDUIT BEING SURE TO PREDETERMINE THE
CABLE LENGTH AND THE POSITION OF THE END FITTING WITHIN THE TRANSITION BODY. SEE VIEW F.

Figure 4-13. Assembly Instructions - Flexible Conduit
to Triaxial Connector Using a GR2125 Transition
Fitting Room (Sheet 2 of 2)
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RP2100 Conduit End Fitting, 90°

NOTES:

1. THE FUNCTION OF THE RP2110 90° END FITTING IS TO TERMINATE FLEXIBLE SHIELDING CONDUIT
AND PROVIDE A STANDARD THREAD FOR ATTACHING ALL RP2000 SERIES ADAPTERS.

2. SEE TEXT FOR MATERIAL, FINISH, MARKING, ETC.

3. DIMENSIONS ARE IN INCHES.

Figure 5-2. RP2110 Conduit End Fitting, 90°

5-9
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RP2120 Conduit End Fitting, 45°

ELBOW W -t T SLOTTED
\ I A OVERLAD ‘ FERRULE
LENGTH
+~ CONDUIT
‘5°/-_-J MIN
S< vz P TITIT -yt PTIPL

COUPLING NUT
STRAIGHT KNURL

B THREAD- ¥ " \
N RODY

SAFETY WIRE HOLE {MEDIUM-COURSE}
{3 PLACES) N Dia (3 PLACES)
CAPTIVE NUT

G - MAXIMUM DIMENSION, CAPTIVE NUT TO ELBOW
MEASURED AT ASSEMBLY

STANDARD CONDUIT END FITTING
CONDUIT [ CONDUIT B G 5 R W T L E M N
PART SIZE THREAD BEND | WALL | TLSCPG | OVERLAP KNURL 0D DIA
NUMBER | (Nom. ID} {Ciass 2B} +.01 RADIUS | THICK, | LENGTH LENGTH LENGTH | (Max} | (Max)
- 02 £ 06 { £08 | (Min) +.12 *+.08 .08
EMO2 114 4375 - 28 UNEF | .14 a7 A3 028 150 75 50 93 70
EMD3 38 5625 - 24 UNEF A7 37 56 028 150 75 .50 112 a2
EMO4 12 BB75 - 24 UNEF | 17 a7 75 028 1.75 75 82 1.25 a7
EMOS 68 8125 - 20 UNEF | .23 a7 87 028 175 75 H2 143 112
EMOB 34 8375 - 20 UNEF | .23 a7 1.08 £28 2,00 75 75 162 122
EMOB 1 1.250 - 18 UNEF .28 83 137 028 200 1.00 .75 1.6t 153
EM10 1-1/4 15625 - 18 UNEF ]| .29 43 1.68 428 250 1.00 B7 218 1.81
EM12 1112 1.875 - 16 UN as 43 2.06 058 250 1.00 BY 256 212
EM16 2 2375. 16 UN a5 A3 268 058 3.00 1.00 1.00 308 282
EM20 2112 2875- 16 UN 35 A3 k%3] 058 3.00 1.00 1.00 368 312
EM24 k] 3.375. 16 UN .35 50 450 058 3.00 1.00 1.00 438 382
PART NUMBER DEVELOPMENT
Examp'e: RP2120 - EMO8 - T

Baslc Part Number
Condult Part Number
Length Code
T - Telescoping Length
S - Short Length (where tetescoping
feature not required)

SHORT VERSION

NOTES:
1. THE FUNCTION OF THE RP2120 45° END FITTING IS TO TERMINATE FLEXIBLE SHIELDING CONDUIT

AND PROVIDE A STANDARD THREAD FOR ATTACHING ALL RP2000 SERIES ADAPTERS.
2. SEE TEXT FOR MATERIAL, FINISH, MARKING, ETC.
DIMENSIONS ARE IN INCHES.

Figure 5-3. RP2120 Conduit End Fitting, 45°
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RP2130 End Fitting, Conduit-to-Panel

A THREAD/

NUT
{2 REQD)

L
OVEHALAP
LENGTH
R

Yprr o

SLOTTED FERRULE

/-cououn'

A
—r]

COUPLING NUT

BODY STRAIGHT KNURL
{MEDIIM-COARSE}
(4 PLACES)
STANDARD CONDUIT END FITTING
CONDUIT 1 CONDUIT A D P L E M
PART SiZE THREAD DiA A OVERLAP KMNURL QD
NUMBER | (Nom. 1D} (Class 2A) Min} | {Min) LENGTH LENGTH | {(Max.}
* .06 + 06
EMO02 14 625 - 24 UNEF 25 87 75 50 .83
EM03 3/8 .750 - 20 UNEF a7 1.00 75 50 112
EMO04 12 875 - 20 UNEF 50 112 15 56 1.25
EMOS 6/8 1.000 - 20 UNEF B2 1.25 75 56 1.43
EMOB 3/4 1.1875 - 18 UNEF 75 1.43 75 62 1.62
EMOB 1 1.4375 - 18 UNEF 1.00 1.68 1.00 52 1.81
EM10 1-1/4 1.750 - 16 UN 1.25 200 1.00 68 218
EM12 1172 2.000 - 16 UN 1.50 225 1.00 68 2.56
EM16 2 2500 - 1§ UN 2.00 3.00 1.00 75 3.06
EM20 2112 3.000 - 16 UN 2.50 3.50 1.00 75 350
EM24 3 3.500 - 16 UN 300 | 4.00 1.00 75 438
PART NUMBER DEVELOPMENT
Example: AP2130 - EMOB
Basic Part Number
Condult Part Number
NOTES:

1. THE FUNCTION OF THE RP2130 END FITTING IS TO TERMINATE FLEXIBLE SHIELDING CONDUIT
DIRECTLY TO A PANEL. TWO NUTS ARE TO BE SUPPLIED WITH THIS FITTING. ONE NUT SECURS
THE FITTING TO THE PANEL, AND A SECOND NUT ACTS AS A LOCK NUT TO THE FIRST.

2. SEE TEXT FOR MATERIAL, FINISH, MARKING, ETC.

DIMENSIONS ARE IN INCHES.

Figure 5-4. RP2130 Conduit End Fitting, Conduit-to-Panel
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SECTION 6
CABLE AND SPACING REQUIREMENTS
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Table 6-1. Cable Categories and Designators

Cable Group Cable
Category Category Description Numbers Designators
R1 Shipboard cables that carry 60-Hz power above 0 thru R1-0 thru
0.5 amp. Cables in this category are listed in 7,and 9 R1-7, R1-9
figure 6-1.
R2 Shipboard cables that carry 400-Hz power 0 thru R2-0 thru
above 0.5 amp. See figure 6-1. 7,and 9 R2-7, R1-9
R3 All transmitting systems using the cables listed 1,2, R3-1, R3-2,
in figure 6-2. 3 R3-3
R4 Transmitting systems and triggering circuits (none) R4
operating above 100 kHz and using RG-type
coaxial cables. See figure 6-2.
R5 Cables used to carry audio signals whose (none) R5
maximum values exceed 0.1 volt. Typical
components are announcing circuits, ac
recorders, loadspeakers, call bells, and alarm
bells. See figure 6-2.
R6 Cables that carry 60-Hz synchro signals, 60-Hz 1,2 R6-1, R6-2
indicator signals, 60-Hz control signals at 0.5
amp or less, or 60-Hz power at 0.5 amp or less.
See figure 6-2.
NOTE: Any 60-Hz control signal over 0.5 amp
must be classified in the R1 category. See
figure 6-1.
R7 Cables that carry 400-Hz synchro signals, 400- 1,2 R7-1, R7-2
Hz indicator signals, 400-Hz control signals at
0.5 amp or less, or 400-Hz power at 0.5 amp or
less. See figure 6-2.
NOTE: Any 400-Hz control signal over 0.5 amp
must be classified in the R2 category. See
figure 6-1.
R8 Cables used to carry digital data. See figure 6- (none) R8
2.
R9 Cables that carry dc. See figure 6-3. 1,2, R9-1, R9-2,
3 R9-3

6-4
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*
M(':';\'BCwa GROUP NUMBERS FOR CABLE CATEGORY R9
TYPE 1 2 3
DCOP ALL
DHOF 3.4,6,9.14 | 23 30 83, 250, 400
DNW & DNWA | 3.4.9. 14 23. 50, 75, 100
DPS 3.4.6 9
DRW & DRWA | ALL
DSGA & DSGU | 3.4, 9, 14 23,30, 40, 50, 60, 75, 100 | 125, 150, 200, 250, 300, 400
DSS 2.3.4
FHOF 3,49 42,60 133
FNW & FNWA | 3 4.9 23
FPS 14
FSGA & FSGU 3.4.9 23,50, 75, 100, 150, 200
FSS 2.3.4
MA 14
MCOS ALL
MDU 6 14, 23, 40, 60
MHOF ALL
MMOP 2.5
MNW & MNWA ALL
MS & MSA ALL
MSCA ALL
MSCS & MSCU ALL
MSS ALL
MU & MUS 14
TCOP ALL
THOF 3.4.6,9.14 | 2330 150, 250, 400
TNW & TNWA | 3.4, 9, 14 23,50, 75, 100 150
TPNW & ALL
TPNWA
TPS 3.4.6 9,14, 23,30
TRW & TRWA | ALL
TSGA & TSGU | 3, 4,9, 14 23,30, 40, 50, 60, 75, 100 | 125, 150, 200, 250, 300, 400
TSS 2.3 4
TTSU ALL
2A & 2AU ALL
2AUS ALL

6-30

Figure 6-3. Cables in Category R9 (Sheet 1 of 3)
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*
MCI:IXBCLQE]'S GROUP NUMBERS FOR CABLE CATEGORY R9
TYPE 2 3
2SA ALL
2SJ & 2SJA ALL
2SU & 2SUS ALL
2SWA & 2SWAU ALL
2SWF ALL
2SWU & 2SWUA ALL
2U & 2UA ALL
2WA & 2 WAU ALL
3SA ALL
3SJ & 3SJA ALL
3SU & 3SUS ALL
3SWA ALL
3SWU & 3SWUS ALL
3U & 3UA ALL
4SJ & 4SJA ALL
5KVTSGA 150, 200, 250, 300, 350, 400
5KVTSGU 150, 200, 250, 300, 350, 400
6SGA & 6SGU ALL
7PS ALL
7SGA & 7SGU ALL
7SS ALL
NOTES:

1.

THE NUMBERS FOUND IN THE GROUP NUMBER COLUMNS 1 THROUGH 3 ARE CABLE-TYPE SUFFIX
NUMBERS (RELATED TO THE ELECTRICAL CHARACTERISTICS OF THE CABLE). EXAMPLE: A DHOF-23 OR
A DHOF-30 CABLE IS FOUND IN ROW 2, GROUP NUMBER COLUMN 2.

THE WORD ALL MEANS ALL CABLE S OF THAT TYPE FALL IN THE SAME GROUP. EXAMPLE: IN ROW 1 ALL
DCOP CABLES FALL IN GROUP NUMBER 1.

CABLES THAT CARRY DC USED FOR SIGNAL OR CONTROL FUNCTIONS SHALL BE OF THE SHIELDED
CABLE TYPES LISTED.

MOST MIL-C-915 CABLES HAVE AN EQUIVALENT MIL-C-24643 LOW-SMOKE VERSION. WHERE AN
EQUIVALENT VERSION DOES EXIST SIMPLY ADD THE LETTERS “LS” (FOR LOW-SMOKE) IN FRONT OF
THE MIL-C-915 CABLE TYPE TO GET THE EQUIVALENT MIL-C-24643 CABLE TYPE. FOR EXAMPLE, LS2SA
IS THE LOW-SMOKE VERSION OF 2SA AND IS ASSIGNED THE SAME CATEGORY AND GROUP NUMBERS
AS THE 2SA.

Figure 6-3. Cables in Category R9 (Sheet 2 of 3)
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*MIL-C-24640
(LIGHTWEIGHT) GROUP NUMBERS FOR CABLE CATEGORY R9
CABLE
TYPE 1 5
DX 3, 4
DXA 3,4
DXW 3, 4
DXOW 3, 4
DXWA 3, 4
FX 3, 4
FXA 3, 4
FXW 3, 4
FXWA 3, 4
MXSO 2,9, 21, 37
MXCW ALL
MXCOW ALL
MXCWA ALL
MXO 10, 14
TTXW ALL
TTXOW ALL
TTXWA ALL
TX 3, 4
TXA 3, 4
TXW 3, 4
TXWA 3, 4
1XSOW ALL
2XA0 2,7, 10, 18, 40
2X0 ALL
2XOW ALL
2XS ALL
2XSA ALL
2XSO ALL
2XSAW 3,7, 14
2XSAOW ALL
2XSAWA 3,7, 14
2XSW 1,3,7
2XSOW 3,7,12,19,30
2XSWA 1,3,7
2XSXO 4
3XS 7
3XSA 7
3XSW 3,7, 10, 14
3XSOW 3,7, 10, 14, 19, 24
3XSWA 3,7, 10, 14
7XW 3,4
7XWA 3, 4

Figure 6-3. Cables in Category R9 (Sheet 3 of 3)
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0915+ G915+ MIL-C-915***
cate | arour | S TE || CaTE |aRowp | Uiy || GATE | GROVP | anp g7
) CABLE TYPE . CABLE TYPE ’ CABLE TYPE
$1 1 THRU $3 | {NGNE) ALL RG COAX s4 |1THRU | Dss
8" i Dss 8 FSS
s2 | 1 THRU DsSs FSS MSPU
8 FSS —| MSS PETMU & PBTM
MSS T8S RG-22
7SS TTRS TCJU & TCJA
TTRS TTRSA TCJX
TTRSA 25A TCKX
25A 25U TCPX
25J-14 TQ 22 25US TCTY & TCTA
25JA-14 TO 22 25WA TCTX
25U 25WAU 758
25US 25WF TTRS & TTRSA
25WA 25WU 25A
2SWAU 2SWUA 25J-14 TQ 22
2SWF 2u 25JA-14 TO 22
25wWU 2UA 25U & 25U3
25WUA QWA 25WA
2u 2WALU 25WAU
2UA 2SWF
2WA 25WU & 2SWUA
2WAU 2U & 2UA
WAL & 2WA
48J-14 TO 20
48JA-14 TO 20

* SEE FIGURE 6-5 FOR GROUP NUMBER.

**  ALL RG CABLES EXCEPT RG-220, RG-221, RG-294, AND RG-296. SPACING REQUIREMENTS FOR CABLES
RG-330, RG-221, RG-294, AND RG-296 MUST BE HANDLED ON A SPECIAL CASE BASIS.

% MOST MIL-C-915 CABLES HAVE AN EQUIVALENT MIL-C-24643 LOW-SMOKE VERSION. WHERE AN
EQUIVALENT VERSION DOES EXIST SIMPLY ADD THE LETTERS “LS” (FOR LOW-SMOKE) IN FRONT OF
THE MIL-C-915 CABLE TYPE TO GET THE EQUIVALENT MIL-C-24643 CABLE TYPE. FOR EXAMPLE, LSTTRS
IS THE LOW-SMOKE VERSION OF TTRS AND IS ASSIGNED THE SAME CATEGORY AND GROUP NUMBERS
AS THE TTRS.

Figure 6-4. Cables in Categories S1 Through S4 (Sheet 1 of 2)
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CATE- | GROUP MIL-C-24640 CATE- | GROUP MIL-C-24640 CATE- | GROUP MIL-C-24640
GORY NOC. CABLE TYPE GORY NO. CABLE TYPE GORY NO. CABLE TYPE
1 1 THRU [NGNE}* 53 (NONE) 54 1 THRU
) 8
52 1 THRU TTXS TTXS TTXS
8 TTXSA TTXSA TTASA
TTXS0 TTXSO TTXSO
240 2X0 2X0
2XA0OW 2X0OW 2XOW
2X8 2X5 i XS
2X84A 2X5A 2XSA
2X80 2X30 2AS0
2ASAW 2XSAW 2ASAW
2XSAOW 2XSAOW 2XSAOW
2XSAWA 2XSAWA ZXSAWA
2XSW 2XSW 2XSW
2XSOW 2X50W 2XS0W
2XSWh 2XSWA 2XSWA
2XSX0 2X5X0 2X5X0

*THE S1 CATEGORY IS TYPICALLY ASSIGNED TO RG CABLES (PER MIL-C-17). SINCE THERE
ARE NO LIGHTWEIGHT VERSIONS OF RG CABLES, NONE OF THE MIL-C-24640 CABLES ARE
ASSIGNED THE S1 CATEGORY.

Figure 6-4. Cables in Categories S1 Through S4 (Sheet 2 of 2)
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7.3.3 Low-Carbon Steel Enclosures

Low-carbon steel enclosures shall be fabricated from either hot- or cold-rolled steel, in
accordance with Federal Specification QQ-S-698. The thickness of the steel shall be a minimum of
11 gauge (0.1196 inch) using the manufacturers' standard gauge for sheet steel. Annealing of low-
carbon steel enclosures is not required. A good example of a steel enclosure is presented in figure 7-
2 (sheets 1 through 8) which is a copy of drawings 2630-102-01 and 2630-102-02 entitled "Terminal
Box for Shielded Applications." This greatly reduced copy is included for reference purposes rather
than for construction.

7.3.4 Mumetal Enclosures

Figure 7-1 shows that mumetal enclosures will provide greater shielding effectiveness than
low-carbon steel enclosures of the same thickness. Mumetal enclosures can provide the same
shielding effectiveness as low-carbon steel enclosures but with less metal thickness. The thickness of
a typical mumetal enclosure is 0.062 inch for the box and 0.075 inch for the cover. The shielding
effectiveness of mumetal is extremely sensitive to shock. If a mumetal enclosure which has been
annealed is later formed, dropped, machined, or otherwise subjected to mechanical shock, the
enclosure must be reannealed to restore its shielding effectiveness.

An approved design for mumetal terminal boxes can be obtained from BUSHIPS Drawing No.
SSB(N)616-404-2091704, "Mumetal Connection and Pull Boxes; Assembly and Details."

7.3.5 Annealing of Mumetal Enclosures

To develop optimum magnetic properties, mumetal must be annealed after all fabricating
operations have been completed. Contamination by oxygen, sulfur, or carbon must be prevented
during the annealing cycle. In specific applications in which a part cannot be fully annealed due to
physical reasons, a compromise treatment may be given. Less than full annealing, however, will
obviously result in less than optimum magnetic properties. The method of annealing in a dry
hydrogen atmosphere is presented in the following paragraphs.

7.3.5.1 Preparation for Heat-Treatment of Mumetal

a. Complete all mechanical operations (such as drilling, punching, grinding) prior to
annealing.
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7.3.6 Finish
After annealing (where required), and prior to final assembly, the parts requiring painting shall
be given one coat of pretreatment primer and two coats of enamel. In some cases a cadmium-plated

finish may be required for the enclosure and cover assemblies.

7.3.6.1 Finish at Enclosure-Cover Interface

The mating surfaces of the enclosure and its cover which come in contact with the EMI gasket
shall be cleaned to the bare metal, be free of all foreign materials, and remain unpainted to ensure a
metal-to-metal seal to prevent leakage of magnetic flux.

Each time thereafter that the enclosure is opened, the contact surfaces should be inspected
and, if necessary, cleaned to the bare metal before reattaching the cover.

If the enclosure is located in a corrosive environment, the contact surfaces between the
enclosure and its cover shall be protected with a conductive finish, such as cadmium plating, or other
conductive coating.

7.4 RECOMMENDED WIRING PRACTICES FOR USE IN SHIELDING ENCLOSURES

In order to optimize the EMI protection provided by shielding enclosures, particular attention
should be paid to the layout of wiring inside the enclosures. The size of the loop area formed by a pair
of conductors should be kept to a minimum by twisting the pair and by maintaining the twist as close
to the terminals as practicable. In addition, the spacing between radiators and susceptors within the
enclosure should be maintained as a minimum in accordance with section 6 wherever practicable.
Figures 7-3, 7-4, and 7-5 illustrate various wiring practices.

The wiring practice shown in figure 7-3a is not recommended because it creates an
unnecessarily large pickup loop area (shaded area) which increases circuit susceptibility. Figure 7-3b
shows the recommended practice of keeping the conductor pairs short and tightly twisted to minimize
the pickup loop area.

The wiring practice shown in figure 7-4a is not recommended because of the increase in
cross-coupling caused by running susceptible (low-level) conductors too close to radiating (high-level)
conductors. Figure 7-4b shows the recommended practice for obtaining maximum spacing (see
section 6 for required spacing) between susceptible conductors and radiating conductors.

The wiring practice shown in figure 7-5a for a cable having shielded twisted pairs is not
recommended because the arrangement creates large pickup loop areas. Figure 7-5b shows the
recommended practice for terminating the shielded twisted pairs. The practice shown in figure 7-5b
allows the shield for each twisted pair to be brought close to the terminals. A general rule for good
wiring practice for shielded twisted pairs is to bring the shield as close as practicable to the end of the
twisted pair and maintain the twist between pairs as close to the terminals as practicable.
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/TEFIMINAL BOARD

LARGE PICKUP LOCP AREA (SHADED}

a. Not Recommended Practice: Untwisted Conductors Create
Large Loop Area

\

SMALLER PICKUP LOOP AREA {SHADED)

b, Recommended Practice: Twisted Conductors Minimize Loop Area

Figure 7-3. Wiring Practice for Minimizing Pickup Loop Areas
Inside Shielding Enclosure
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SUSCEPTIBLE SUSCEPTIBLE
CABLE CABLE

6 (IN) DO~ (ouT)

g

—

RADIATING
CABLE

RADIATING
CABLE

HIGH LEVEL LOW LEVEL

a. Not Recommended Practice: Susceptible (Low-Level) Conductors and
Radiating (High-Level)} Conductors Are Run Too Close Together

6 (IN} (IN) b

SUSCEPTIBLE RADIATING
CABLES CABLES

foun B

§

ouT)

HIGH LEVEL
LOW LEVEL

b. Recommended Practice: Spacing Between Susceptible Conductors and
Radiating Conductors is Maintained

Figure 7-4. Wiring Practice for Minimizing Spacing Between
Conductors Inside Shielding Enclosure

7-18



S9407-AB-HBK-010, Rev. 2

| HIGH SIDES (HI) OF SHIELDED PAIRS TIED TO
ADJACENT TERMINALS.

| LOW SIDES (LO) OF SHIELDED PAIRS TIED TO
ADJACENT TERMINALS.

| SHIELDS (BH) OF 2 SHIELDED PAIRS TIED TO
ADJAGENT TERMINALS (OR TO SAME TERMINAL)

a. Not Recommended Practice: This Arrangement Creates Large Loop Areas

t———— HIGH SIDE, LOW SIDE, AND SHIELD OF EACH
CONDUCTOR PAIR TIED TO ADJACENT TERMINALS.

SUNRN

Hi LO SH HI LO SH

b. Recommended Practice: This Arrangement Minimizes Loop Areas

Figure 7-5. Wiring Practice for Shielded Twisted Pairs
Inside Shielding Enclosure
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7.5 METHOD FOR PLUGGING HOLE IN STEEL ENCLOSURE

Figure 7-6 illustrates a recommended method for plugging a hole in a steel enclosure when
welding is not practicable. The gasket provides an environmental seal for the enclosure, and the
retainer maintains the shielding integrity of the enclosure.

7.6 TERMINATIONS AT HULL FITTINGS

The following paragraphs describe the shielding hardware required to terminate flexible
conduit at the inboard end of pressure proof hull fittings.

7.6.1 90-Degree Capped Elbow Termination

Figure 7-7 shows the components required for a 90-degree capped elbow termination at a hull
fitting. The hull fittings is this figure are the type specified in MIL-C-24231 and are used to complete
the path of multiconductor cables through the submarine pressure hull. Most of these hull fittings are
supplied with 15-foot lengths of type B-16 wires (MIL-W-16878/1) attached to each hull fitting terminal.
The B-16 wires are fed through the cap portion of the elbow. The conductors of the shielded cable
are also run through the cap portion and connected to the B-16 wires. Once these conductors are
joined they are stuffed in the elbow and the cap is screwed in place. Table I in figure 7-7 lists typical
combinations of components required for the hull fittings used.

7.6.2 Two-Branch Assembly Termination

Figure 7-8 shows an assembly which can be used to shield and split the conductors
associated with hull fitting symbol No. 516 into two branches in opposite directions. Electromagnetic
shielding is maintained inside the assembly where the inboard conductors of the hull fitting are
connected to the conductors of the shielded cables.

7.6.3 Three-Branch Assembly Termination

Figure 7-9 shows an assembly which can be used to shield and split the conductors
associated with hull fitting symbol No. 516 into three branches. Electromagnetic shielding is
maintained inside the assembly where the inboard conductors of the hull fitting are connected to the
conductors of the shielded cables.

7.6.4 Tailpiece for Hull-Fitting Termination

Figure 7-10 shows a tailpiece used for terminating a 90-degree elbow, a two-branch
assembly, or a three-branch assembly to a hull-fitting gland nut.

7.6.5 MX-7637/U Stuffing Tube Termination Adapter

The MX-7637/U stuffing tube is a pressure proof fitting which has been designed to pass an
RG-293/U cable through the submarine pressure hull. The nut clamp of the MX-7637/U must be
replaced by an adapter, figure 7-11, which couples the stuffing tube to a 3/4-inch flexible metal
conduit. The end of the conduit which attaches to the adapter is terminated in a GR2129 ferrule and
coupling nut of figure 4-11 (section 4).
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PG 1 QTY MATERIAL DESCRIPTION

1 1 CONDUCTIVE ELASTOMER EMI GASKET, FLAT, 116 THICK

2 1 LOW-CARBON STEEL PLUG

3 1 LOW-CARBON STEEL RETAINER

4 1 CRES STUD, WELDING (FULLY THD) 1/4-20 NC-2
5 1 STEEL ' LOCKWASHER, 1/4, FF-W-84, CL A, STY 2
6 1 STEEL HEX NUT, 1/4-20 NC, MIL-B-857

T DiA OF HOLE
b TOBE
l PLUGQGED

STEEL
ENCLOSURE
11 GAGE
(1196 in) D+1" 11GAGE | |
MIN {1196 in.)
- MiN |
e
/‘ {NOTE 3)
o I
el
——I fot——T
17/64 DRILL THRU
NOTES:

1. THIS METHOD SHALL BE USED ONLY WHEN IT IS NOT PRACTICABLE TO PLUG A HOLE BY WELDING.
2. REMOVE ALL PAINT, ANODIC FILM, GREASE, ETC. FROM INSIDE SURFACE OF ENCLOSURE AROUND
AREA OF HOLE IN ORDER TO OBTAIN GOOD METAL-TO-METAL CONTACT WITH PC 3.
3. PC2AND PC 4 MAY BE WELDED OR BRAZED TOGETHER, OR FABRICATED FROM ONE PIECE OF
LOW-CARBON STEEL.
. FINISH SIMILAR TO ORIGINAL ENCLOSURE.
5. DIMENSIONS ARE IN INCHES.

Figure 7-6. Hole Plug for Steel Enclosure

Reprinted without change
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ELECTRIGAL HULL FITTING

.
L_.q 2 EXISTING GLAND NUT
TAIL PIECE (FIG. 7-10) P

SILVER BRAZE BEFORE INSTALLING CABLE

LOCKNUT ™" CAFPED ELBOW (TABLE 1)

CONDUIT FITTING
STAMDARD
GR2C00-SERIES FLEXIBLE

OR
AP2000-SERIES ConpuIT
h)
AY
LY
x/
DRAIN HOLE 1/8 DRILL
TABLE | TYPICAL COMBINATIONS OF COMPONENTS
HULL FITTING | TAIL PIECE CAPPED GR200DD-SERIES RP2000-SERIES | FLEXIBLE
MIL-C-24231 DASH NO. | LOCKNUT | ELBOW TRANSITION ENDFITTING | CONDUIT
SYMBOL NO. (Fig. 7-10) {Table 11} FITTING {Note 1) NOM. ID
517, 517.1 1 3¢4 a4 GR2123-4-3.5-EMOB AP2140-EM0B, OR 3/4
§17.4, 517.5 AP2141-EMOB
517.7, 5178
517.9
517.2, 547.3 2 314 344 GR2123-4-3 5-EMU6 AP2140-EMOB, OR 304
5176 516 RP2141.EMOS
516 3 | 1 GR21236-3.5-EMD8 AP2140-EMUB, OR 1
AP2141-EMO8
516 (MOD} 3 1 1 GR2123635-EMI0 1144
516 (MOD) 4 1i4 1174 | GR2123.7-35EM10, OR| RP2:40-EM10, OR 1914
GR2123-8-3 5-EM10 AP2141-EM1C

TABLE Il SUGGESTED SQURCES FOR CAPPED ELBOWS

— THOMAS & BETTS CO, APPLETON ELECTRIC CO. CROUSE-HINDS CO.
inches} [~ at NO. THREAD SIZE CAT. NO. THREAD SIZE | CAT. NO. THREAD SIZE
374 1481 314 - 14 NPSM ELBY-75 | 3/4 - 14 NPT LBY-25 | 3/4- 14 NPT
1 1482 1-11-1{2 NPSM ELBY-100 | 1-11.1/2 NPT LBY-38 | 1. 11.1/2 NPT
1-1/4 1483 1-1j4 - 11-1/2 NPSM | ELBY-125 | 1-174- 11-1/2 NPT | LBY-45 | 1-1/4.11-1/2 NPT
NOTES:

1. THE COMBINATION OF AN RP2100 END-FITTING AND AN RP2411, RP2430, OR RP2431 ADAPTER MAY
BE USED AS AN OPTIONAL METHOD OF TERMINATING THE CONDUIT.
2. ALL DIMENSIONS ARE IN INCHES.

Figure 7-7. Components for 90-Degree Capped Elbow Termination

CHANGE 1 of Revision 2
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rq___—-—"‘-—_—-—
HULL FITTING GLAND NUT— | | j\
e HULL FITTING

SILVER BRAZE BEFORE INSTALLING CABLE

LOCKNUT——~ . d TWO-BRANGH JUNGTION BOX
(TABLE W)

ICONDUIT FITTING
[STANDARD
GRZOO%SEF[IES ELEXIELE

FLEXIBLE =
RP2000-SERIES | CONDUY

=ONDUT EITTING,
éSTA“DAHD‘ GR200D-SERIES |
E

ONDUIT | Bpaoo0.SERIES

h
AERTEE S

BRANCH 1 BRANCH 2

DRAIN HOLE: 1/8 DRILL

TABLE | TYPICAL GOMBINATIONS OF COMPONENTS FOR EACH BRANCH

HULL FITTING | TAIL PIECE TWO-BRANCH GR2000-SERIES RP2003-SERIES | FLEXIBLE
MIL-C-24231/11 | DASH NO. | LOCKNUT | JUNCTION BOX TRANSITION END-FIFTING | CONDUIT
SYMBOL NO, {Fig. 7-10) (Table 11} FITTING (Note 1} NOM 1D
516 2 314 34 GR2123.4-35EM0S | AP2140-EMOB 34
516 3 1 1 GR2123-6.3.5-EM08 | AP2140-EMO8 1

TABLE I} SUGGESTED SOURCES FOR TWO-BRANCH JUNCTION BEOXES

SIZE THREAD APPLETON ELECTRIC CO. | CROUSE-HINDS CO.
SIZE UNILET CAT. NO. CONDULET CAT. NO.
314 34 - 14 NPT GRJCATS GUAD26-WGCD
1 1-11-42 NPT GRJCA100 GUAD38-WOD
NOTES:

1. THE COMBINATION OF AN RP2100 END-FITTING AND AN RP2430 ADAPTER MAY BE USED AS AN
OPTIONAL METHOD OF TERMINATING THE CONDUIT.
2. ALL DIMENSIONS ARE IN INCHES.

Figure 7-8. Components for Two-Branch Assembly Termination

CHANGE 1 of Revision 2
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LOCKNUT

STANDARD;
FLEXIBLE
CONDUIT

CONDUIT FITTING
GR2CD0-SERIES

OR
RP2000C-SERIES
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HULL FITTING

TAIL PIECE {F'G. 7-10)

EXISTING GLAND NUT

SILVER BRAZE BEFORE INSTALLING CABLE

THREE-BRANCH JUNCTION BOX
(TABLE i)

ICONDUIT FITTING
(GR2000-SERIES

OR
RP2000-SERIES

STANDARD
FLEXIBLE

BRANCH 1 BRANCH 2
BRANCH 3
DRAIN HOLE — 1/8 DRILL
TABLE | TYPICAL COMEBINATIONS OF COMPONENTS FOR EACH BRANCH
HULL FITTING | TAIL PIECE THREE-BRANCH GR2000-SERIES RP2000-SERIES | FLEXIBLE
MIL-C-24231/11 | DASH NO. | LOCKNUT | JUNCTION BOX TRANSITION END-FITTING | CONDUIT
SYMBOL NO. | (Fig. 7-10) {Table 11} FITTING {Note 1) NOM ID
518 2 a4 3/4 GR2123-4-3.5-EMOE | RP2140-EMDB 3/4
TABLE || SUGGESTED SOURCES FOR THREE-BRANCH JUNCTION BOXES
gize | THREAD | APPLETON ELECTRIC CO. | CROUSE-HINDS CO,
SIZE UNILET CAT. NO, CONDULET CAT. NO.
34 | 3/4-14 NPT GRJTA 75 GUAW2E8-WOD
NOTES:

1. THE COMBINATION OF AN RP2100 END-FITTING AND AN RP2430 ADAPTER MAY BE USED AS AN
OPTIONAL METHOD OF TERMINATING THE CONDUIT.
2. ALL DIMENSIONS ARE IN INCHES.

Figure 7-9. Components for Three-Branch Assembly Termination

CHANGE 1 of Revision 2
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fe———1-11/16 ———|

—|  p—3/16 CHAMFER {NSIDE
EDGE 1/64

fetlfammrm. | r————

A DA B DIA - - C DIA
A,
5132—| fu— D THREAD

pasH | A B C D
NO. | DA | DA | Dia THREAD

1 144 | 78 314 | 34- 14 NPSM

2 15/8 | 15116 | 314 | 3r4- 14 NPSM

3 158 | 15016 | 1 | 1-11-1/2 NPSM

3 15/8 | 15116 | 13/16 | 1-1i4 - 11:1/2 NPSM

NOTES:
1. MATERIAL: LOW CARBON STEEL IN ACCORDANCE WITH FED-STD-66 WITH CADMIUM PLATING IN
ACCORDANCE WITH QQ-P-416, TYPE I, CL3.
2. ALL DIMENSIONS ARE IN INCHES.

Figure 7-10. Tailpiece for Hull-Fitting Termination

CHANGE 1 of Revision 2
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12022 pIA x 187%9%2 DEEP HOLE

FOR 125+ %2 pja x 2037 %% LG
DUPONT NO. 101 NYLOK INSERT

1.360
1-%/8 - 18 NEF-2A THREAD 4343 DIA
1044 00
1.020 o
1.7/16 - 18 NEF-2A
, THREAD
-1 A
7 @__P_q___, ‘
1.1236 14368 pin
111749 DIA 1427

|

-]
45210 ROOT . 118 RAD S
TYP BOTH ENDS STOCK ™~

a3/ 4 ] oot 37 4 -

j—— 22—
REFERENCE:
1. NAVSHIPS DRAWING NO. SSIN)B37406+44,316 557

NOTES:
1. REMOVE ALL SHARP EDGES.
2. NAVAL BRASS QQ-B-637.

Figure 7-11. Adapter for Stuffing-Tube Type MX-7637/U

CHANGE 1 of Revision 2
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7.7 REQUIREMENTS FOR THE USE OF ALUMINUM OR STEEL CONNECTORS AND
ACCESSORIES

To maintain the EMC protection obtained by a susceptible cable enclosed in a flexible
shielding conduit, certain spacing requirements should be met before the use of aluminum connectors
and its rear accessories (such as backshells) are considered. The requirements which allow the use
of aluminum or dictate the use of low-carbon steel connectors and accessories are as follows:

Where the section 6 spacing requirements for an unshielded susceptible cable operating at
frequencies below 100 kHz (i.e., section 6 cable categories S1, S2, S4, R5, R6, and R7) are met, an
aluminum connector and its accessories may be used. (See figure 7-12a.)

Where the section 6 spacing requirements for the unshielded susceptible cable operating at
frequencies below 100 kHz cannot be met, a low-carbon steel connector and its accessories should
be used. (See figure 7-12b.)

It should be noted that connectors and backshells made of low-carbon steel are not readily
available and may require a long delivery time. It should also be noted that some GR2000 series and
RP2000 series adapters can be attached directly to connectors in place of backshells. Thus, in many
cases, these adapters, which are made of low-carbon steel, can eliminate the need for a backshell
(whether aluminum or steel).

7.8 BONDING AND GROUNDING REQUIREMENTS
Electronic equipment, equipment enclosures, shielding enclosures, and associated conduit
shall be bonded to ground potential (ship's hull) as specified in MIL-STD-1310. See the paragraphs

under GENERAL REQUIREMENTS and DETAILED REQUIREMENTS dealing with EMI reduction.
For conduit grounding, see the paragraph on submarines.
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ALUM!NUM CONNECTOR

STEEL ADAFTER & END-FITTING {RELOW 100 kHz)

ALUMINUM BACKSHELL SUSCEPTIBLE CABLE
CABLE CATEGORIES:
/SHIELDING CONDUIT $1, 82, 84, A5, A6 & R?

—

MINIMUM SPACING FOR SUSCEPTIBLE
CABLE WITHOUT SHIELDING CONDUIT

et

CABINET

Ia— A

MINIMUM SPACING FOR SUSCEPTIBLE
CABLE IN SHIELDING CONDRUIT

T

//\ RADIATING CABLE

Spacing Where Aluminum Connectors and Backshells May Be Employed

SUSCEPTIBLE CABLE

STEEL CONNECTOR (BELOW 100 kHz}
STEEL BACKSHELL CABLE CATEGOCRIES:

$1, 82, 84, A5, RE & R7

STEEL ADAFTER & END-FITTING

SHIELDING CONDUIT

/

il 2

MINIMUM SPACING FOR SUSCEPTIBLE

CABLE IN SHIELDING CONDUIT
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\HADIATING CABLE

STEEL BACKSHELL

STEEL CONNECTOR

Spacing Where Low-Carbon Steel Connectors and Backshells Should

Be Employed

Figure 7-12.

Spacing Requirements of Section 6 for Aluminum or
Steel Connectors and Backshells
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Table F-2. Conduit On Both Cables

Cable/Conduit Categorization with

Categorization DC Fields
S1-X S1-(X-2)
S2-X S2-(X-2)
S4-X S4-(X-2)

Example: S4-4 S4-2

F-4 DISTANCE FROM DC GENERATING COILS

When attempting to run cables in flexible shielding conduit close to dc generating coils a minimum
spacing requirement shall be met. This must be done in order to ensure that the maximum dc magnetic
field levels remain at or below 20 gauss. Table F-3 indicates the minimum spacing from dc generating
coils needed to ensure that the dc magnetic fields do not exceed 20 gauss. These spacing requirements
are in addition to the requirements of table F-1, table F-2, and Section 6.

Table F-3. Minimum Required Spacing From dc Generating Coils

NI (ampere-turns) Minimum Distance
(inches)
1000 4.0
750 3.0
500 2.0
250 1.0

For ampere-turn values different from those listed in table F-3 the equation shown below should
be used to determine actual spacing requirements:

r = (0.004)NI inches

where: I Current in amps

Number of turns

F-2
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F-5 CABLE LABELING

All cables which have had their categorization changed due to the conditions listed in appendix F
shall be identified by adding the letter “D” to the cable designator as shown in examples 1 through 4.

EXAMPLE PREVIOUS DESIGNATOR MODIFIED DESIGNATOR
1 (S1-4) (S1-3D)

2 (S4-2) (S4-1D)

3 (S4-3S) (S4-2SD)

4 (R1-4/R7-2) (R1-4/R7-1)D

5 (S4-2/R2-3)S (S4-1/R2-3)SD

Only cables that have had their categorization changed due to the conditions listed in appendix F
require the additional “D” designation.

CHANGE 1 of Revision 2
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