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SECTION 3

PENETRATIONS
DEPARTMENT OF THE NAVY
NAVAL SEA SYSTEMS COMMAND

Washington, DC 20362-5101

Electric Plant Installation Standard Methods for Surface Ships and Submarines

1. This Military Standard is approved for use by the Naval Sea Systems Command,
Department of the Navy, and is available for use by all Departments and Agencies
of the Department of Defense.

2. Beneficial comments {(recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
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“ﬂall.l.l.ls\.\-ll-i’ A\ = \J I - A\ A IJJ \.IQJ.AA& LS ¥ A~ O A A GuUuuvuilL oo Cu YJeQuualLuaALawavll MULCULUTIL O
Improvement Proposal (DD Form 1426) appearing at the end of this document or by
letter.
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FOREWORD

1. The criteria contained herein for the installation of the electrical plant
on ships of the United States Navy supersede the data contained in Sections 1
through 5 of NAVSHIPS Drawing 9000-S6202-73980, NAVSEA Drawing No. 803-5001027

and NAVSEA PUBLICATION S9300~-AW-EDG-010/EPISM.

2. This standard disseminates up-to-date information detailing Requirements for
Standard Installation Methods Employed for Submarine and Surface Ship Electrical
Distribution Systems.
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4. Although these criteria are primarily for application to new construction,
their use may be considered in the conversion or alteration of existing ships.
In such cases the degree of applicability of these criteria will be specified
by the activity preparing the instructions for the work.

. Considering the magnitude of this standard, along with the changing require-
ents imposed on the Electric Plant, it is inevitable that changes will be
required to up-date these criteria. Therefore, as comments arise they should be
forwarded to Naval Sea Systems Command (NAVSEA) 55Z3 to keep this standard as
current as possible through subsequent revisions. Revisions will be accomplished
by the issuance of additional or revised figures to be inserted in the basic
standard sections. Document Improvement Proposal Form DD 1426 attached. Super-

seded pages may be retained for reference if so desired.

6. This standard is available in a 8-1/2 X 11 hard copy, in microfilm aperture
cards, or in microfiche. It is available in 8-1/2 X 11 hard copy from
Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, PA 19120. Microfilm aperture card or microfiche are available
from Commanding Officer, Portsmouth Naval Shipyard, Code 202.2, Portsmouth, NH
03801. All revisions on microfilm aperture cards, or on microfiche are auto-
matically distributed to a previously approved distribution list. (Tel: (207)
439-1000, Ext. 1718, Autovon 684~1718). Activities having a requirement to be
placed on the distribution or for additional copies should forward these requests
to Commander, Naval Sea Systems Command, SEA 55Z3, Department of the Navy,
Washington, DC 20362-5101. Aperture cards have been distributed to those
activities presently on the distribution for NAVSEA Standard and Type Drawing
microfilm aperture card sets. Microfiche has been distributed to all active

ships.
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1. SCOPE
+ Y - -~ A AL MAN_CTN_2NN2A_17 2 . A Al aonamdenn a PE s P )
1.1 rpose. The purpose oI DUD=>IU-ZUUJS=5 18 to disseminate up-=to-=date
m £ o e b $ ~a NTIA A T
information for swage tubes, stuffing tubes and kickpipes on surface ship and
ceuuhmarine.
submarine.

1.1.1 Application. These installation standards shall be used by all
installing activities. These standards do not identify ship or type, but do
establish minimum standards of acceptance for NAVSEA ships. It is the respon-

sibility of the user activity to determine which standard satisfies their
requirements. It does not authorize relaxation of any requirement specifically
invoked by new construction, conversion, overhaul, or refurbishment contracts.
In instances where deviated design requirements (for example, ship type, ship
class, and so forth) conflict with the requirements of this standard, the

requirements of this standard shall govern. Any deviation for electric plant
installation identified in this standard shall be submitted to NAVSEA 5622 for
resolution.

.
)
<
)
"
.3

nment documents.

2.1.1 Specifications and standard. Unless otherwise specified, the
following specifications and standard of the issue listed in that issue of the

Department of Defense Index of Specifications and Standards (Do S) specified
ent

> R )

in the solicitation form a part of this standard to the exte spéc’ ied herein.
SPECIFICATIONS
FEDERAL
GGG-W-646 - Wrench, Open End, Ratchet (TAC Pattern), for Tube
Fittings, Electric Cable Terminals and Stuffing
Tube Gland Nuts.
MILITARY
MIL-I-3064 - Insulation, Electrical, Plastic-Sealer.
MIL-R-15624 - Rubber Gasket Material, 50 Durometer Hardness
(Maximum).
MIL-P-16685 - Packing, Material and Packing Preformed (Stuffing-

Tube for Electric Cables).
MIL-S5-19622 - Stuffing Tubes, Nylon; and Packing Assemblies;
General .Specification for.

MIL-5-24235 - Stuffing Tubes, Metal, and Packing Assemblies for
Electric Cables, General Specification for.
MIL-S-24235/1 - Stuffing Tube, Bulkhead, Pressureproof.
STANDARD
MILITARY
MIL-STD-278 - Welding and Casting Standard.
1

! Y ol Y [ | i -~
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2.1.2 Other Government documents. The following other Government docu-
ments form a part of this standard to the extent specified herein.

DOCUMENTS
DDS 100-1 - Reinforcement of Openings in Structure of Surface
Ships Other than in Protective Plating.
DDS 100-2 - Openings in Decks and Bulkheads for Stuffing Tubes

A D12
ana ripe.

(Copies of specifications, standards, and documents required by contractors
in connection with specific acquisition functions should be obtained from the
contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. 1In the event of a conflict between the text of
this standard and the references cited herein, the text of this standard shall
take precedence.

3. DEFINITIONS

3.1 Metal stuffing tube. Metal stuffing tube is a system of passing single
electrical cables through decks and bulkheads and entering enclosed equipment on
Naval ships. These are manufactured in accordance with MIL-S-24235.

3.1.1 Nylon stuffing tube. Nylon stuffing tube is a system of passing
single electrical cable through electrical equipment on Naval ships. These
are manufactured in accordance with MIL-S-19622.

3.2 Kickpipe. Kickpipe is a pipe welded into the deck with a stuffing
tube attached. Kickpipes provide protection of electrical cable at deck pene-
trations and are used to clear an obstruction or preserve alignment. chkplpes
may be aluminum, steel or brass to suit the installation or standar

e QL8 8, St l WiOSS LU Suac S LaiLaavaUl

to suit the required stuffing tube.

[a¥

ni
|

'(J
u
-
3
[t
U

3.3 Swage tube. Swage tube is a system of passing single cables through
decks on Naval ships that combines the features of the stuffing tube and kick-
pipes.

3.4 Multiple cable penetrator (MCP). MCP is a system of passing multiple
cables through water and non-watertight bulkheads and decks in order to provide

watertight, airtight and firetight penetration of electrical cable.

3.5 Community stuffing tube for bulkheads. Community stuffing tube for
bulkheads is a system of passing multiple cables through ballast tank bulkheads
on submarines.

3.6 Collective protecti sys
inhibit the entry of chemical, biological, and radiological contaminants into
collective protection zones on board ship. A collective protection zone is a
section of the ship which is defined by a physical boundary that inhibits the
entry of CBR contaminants into the zone. A total protection zone is pressurized
to 2 inches WG and its supply ventilation air is continuously filtered to remo::

Aal srae e Py | fak ] mmemtd mieY At a mmd A~ A

Chcm +1Cdl vapOrL>S 4dalld bDR pdlLLLuLdLC duu delUbULb-

rotective system (CPS). CPS is a svystem designed to

D
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4, GENERAL REQUIREMENTS -

4.1 Cable penetrations. Cable penetrations of pressure hulls, pressure
proof bulkheads, shielded bulkheads, ballistic bulkheads, false decks, riser
boxes, decks, bulkheads and beams and other integral parts of the hull shall be
in accordance with figures 3Al through 3E7 and the requirements of DDS 100-1 and
DDS-100-2.

4.1.1 Installation welding requirements. Unless otherwise specified on
the individual figure, the welding of stuffing tubes, kickpipes, swage tubes
and multi-cable penetrators shall be in accordance with the requirements of
MIL-STD-278.

4.,1.2 Cable penetration of structure. Cable penetrations of decks, bulk-
heads, beams and other integral parts of the hull shall conform to DDS 100-1
and DDS 100-2. Stuffing tubes in accordance with MIL-S-24235/1 shall be instal-
led for cable penetrations of pressureproof submarine bulkheads and sonar domes

which are filled with water under normal operating conditions. One half of the
tube may be used for each penetration.

Metal stuffing tubes or multiple cable penetrators shall be used for cable
penetrations of the following:

(a) CPS boundaries.

(b) Watertight cable trunks.

(¢) Watertight bulkheads.

(d) Bulkheads designed to withstand a waterhead.

(e) The portion of bulkheads specified to be watertight to a certain
height.

(f) That portion of bulkheads below the height of the sill or the
coanming of compartment accesses.

(g) Bulkheads surrounding compartments subject to flooding by

sprinkling:

(1) Garbage disposal rooms.
(2) Battery shops.
(3) Medical operating rooms.
(4) Medical wards.

4.1.3 Cable penetration of decks and bulkheads forming boundaries of spaces
containing volatile combustible or explosive materials. Only metal stuffing
tubes shall be installed in decks and bulkheads forming the boundaries of spaces
containing volatile combustible or explosive materials.

4.1.4 Cable penetration of decks, structural bulkheads, airtight bulkheads
and fumetight bulkheads. Unless otherwise specified, cable penetration of decks,
structural bulkheads, airtight bulkheads and fumetight bulkheads shall employ one
of the following:
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(a) Airtight metal stuffing tubes or multiple cable penetrators.

(b) Fumetight chaffing collars (for multiple cable penetrations) or
nipples (for single cable penetrations) having a minimum collar
length of 3 inches with a minimum annular area between the cable

and the collar of 1 inch with the entire void area within the
collar (this includes the area between the collar and the cable
and the area between the cables) packed with plastic sealer.

4.1.5 Multiple {(twc or more) penetrations of nonstructural steel bulkheads
(other than wire mesh or expanded metal), bents, web frames, transverse girders,
and longitudinal girders. Unless otherwise specified, multiple cable penetra-
tions of nonstructural steel bulkheads, bents, web frames, transverse girders

and longitudinal girders shall employ one of the following:

(a) Metal stuffing tubes, muitiple cable penetrators, nipples (for
single cable penetrations) having a minimum length of 2 inches
el th A amdemdoiim Aammesl asm Aaman hasieo e PN " DO I I e [
wililil a wWwiiliuu ailliiuial dltd vtLuLwiell (Cavlile dild Liie ILPPLE OL
1/4 inch packed with plastic sealer.
(b) Banding collars (for multiple cable penetrations) having a minimum

cable and the collar of 1 inch with the entire void area within
the collar (this includes the area between the collar and the
cable and the area between the cables) packed with plastic sealer.

Cable penetrations of vertical nontight structures within a compartment need not
be sealed at intervals closer than every 20 feet horizontally. However, all
chaffing collars of the structures selected for sealing shall be sealed.

4.1.6 Plastic sealer. After the cables are properly secured, plastic sealer
electrical insulation, MIL-I-3064, type HF, shall be used to seal the space around
the cable as follows:

{(a) 1In cable clamps and bushings entering the top of an electrical
enclosure.

(b) 1In bushings or nipples used for passing cables through light-tight
and fumetight bulkheads.

Plastic sealer shall also be used to seal around cables as they enter stuffing
tubes, kickpipes and sewage tubes as shown on the individual figures.

4.1.7 Cable penetrations spacing. The size of stuffing tube groups shall
be limited to permit tightening of gland nuts in the group using stuffing tube
wrench set, GGG-W-646, type 11, class I, style A; form B, table VI. Penetration
spacing is specified in DDS 100-2.

4.1.8 Stuffing tube packing. Stuffing tube packing shall be in accordance
with MIL-P-16685, either the preformed (coil) class 2 or bulk class 1. When bulk

packing is used, the first and last turns shall be part A" (hard) and the inter-
mediate turns shall be part "B" (soft) of class 1. Reinforced neoprene pacring,
in accordance with MIL-R-15624, CL I may be used as an alternate, asbestos {ree,
packing material (see figure 3B48).

&



Downloaded from http://www.everysﬁec.com

DOD-STD-2003-3(NAVY)
24 June 1987

ipes,; aluminum, brass or steel, shall be standard
11 be chamfered and burrs existing on the inside

4.1.9 XKickpipes

e le INL | il b s

5. DETAILED REQUIREMENTS
See figures
6. NOTES

6.1 Intended use. This section specifies the requirements for swage tubes,
stuffing tubes and kickpipe methods to be employed both on surface ships and
submarines. Standard methods identified for electric plant installation are

{ntended for new construction only.

onation of Electric Plant Installation Standard Methods figures.

G waVis P2

{
tric P.ant Installation Standard Met hods (DOD-STD-2003-3), contains
drawings that depict Standard Methods that are applicable for general electric
plant installacion on both surface ships and submarines. Each drawing has been

assigned a figure number. The met hods shown on the figures are grouped together

providing similar functions. These groups are:

410

DOD-STD-2003-3 (Penetrations) Group A. Stuffing Tubes (Submarines)
B. Stuffing Tubes (Surface Ships)
C. Stuffing Tubes (General)
D. Kickpipes

The methods shown on the figures are identified by the following alphanumeric
designation system: :

14 2

3 A
_{ ]— -1:——-Method (always the las number)

Method 3Al42

Ul vup uumbc L
Military Standard Section 3

YO R -3 Y

Thes
Luua, IR SR 1O L0 JpS 73 §

Stuffing tubes {submarines)
Stuffing tubes (surface ships)
Stuffing tubes (general)
Kickpipes
Preparing activity:
Navv — SH

J
(Project GDRQ-N066-3)
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cane 4&.“ - ”..n.x”w ASSEMBLY camLE M..wﬂ ﬁ”mu”w ASSEMBLY caBLE M.cmlm - ”M.x“n ASSEMBLY canLe M....NGM - ”-“xuo ASSEMBLY
ezl % $330-00- Misaze /| WOM 9390-00 wivezz), | MSM3330-00 wee22i, | N3N 333000
BC-2 | 1 16-0005 202-2584 DFPA-4 | 41 19-0007 202-2507 DLPA-4 | 4T 19-0005 202-2595 DRIB-2-172 | 2 17-0001 202-2586
] 1 16-0005 202-2584 -9 5 20-0002 202-2600 -9 5 20-0004 202-2602 -3 2 17 0004 202-2589
-14 H 20-0004 202-2602 -14 5 20-0005 202-2603 -4 3 18-0018 202-2590
DCOP3 2 17-0004 202-2589 -23 5 20-0005 202-2603 -3 5 20-0008 202-2608 -8 a1 19-0002 202-2592
al 3 18-0018 202-2590 3| s 20-0008 202-2608 0| s 20-0010 202-2F08 9| a1 19-0003 202-2583
-2 47 19-0001 202-2591 ~40 5 20-0010 202-2608 -40 L] 21-0002 202-2610 14 47 19-0005 202-2595
9 41 19-0003 202-2593 -50 6 21-0002 202-2810 -50 ] 21-0004 202-2612 -23 47 190007 202-2597
14| aT 19-0006 202-2598 | & 21-0008 202-2613 € | 6 21-0005 202-2613
23] s 20-0003 788-8711 RE B4 22-0001 202-2616 518 21-0007 2022615 OAP-3 | 2 17-0003 202-2588
0| s 20-0008 202-2604 -100 | 7 22-0002 202-2617 -00 | 7 22-0002 202-2617 | 2 17-0004 202-2589
|7 22-0001 202-2616 125 1 8 23-0001 202-2620 1251 o 23-0001 202-2620 9 ar 19-0002 202-2592
250 | 9 24-0003 202-2630 150 | 8 23-0004 202-2623 -150 | 8 23-0003 202-2622 e ar 19-0003 202-2583
400 | 9 24-0007 202-2634 -200 | 8 23-0008 202-2625 200 | 8 23-0005 202-2624 23| a7 19-0005 202-2505
-250 ° 24-0002 202-2629 250 ° 24-0002 202-262%
oce-2 2 17-0001 202-2588 -300 ° 24-0004 202-2631 -300 ] 24-0003 202-2630 DSGA-14 47 19-0004 202-2504
3 2 17-0004 202-2589 -400 9 24-0008 202-2633 400 ] 24-0006 202-2633 -30 5 20-0002 202-2600
|3 18-0018 202-2590 40| s 20-0003 788-8711
R ] 47 19-0001 202-2591 OHFA-4 4T 19-0007 202-2597 DPS-14 4 19-0005 202-2505 -60 S 20-0008 202-2604
-8 47 18-0002 202-2592 -9 5 20-0002 202-2600 -125 [} 21-0005 202-2613
-14 ] 20-0005 202-2603 -14 5 20-0004 202-2602 DRI-2-1/1 1 18-0005 202-2584 -150 7 22-0001 202-2818
-23 s 20-0009 202-2607 -2% 5 20-0005 202-2803 -3 2 17-0003 202-2588 -250 ] 23-0003 202-2822
-3 | 8 21-0003 202-2611 -30 5 20-0008 202-2608 - 2 17-0004 202-2589
-400 ® 24-0007 202-2634 -40 s 20-0010 202-2608 -8 3 18-0018 202-2590 FBSP-3/§ 1 16-0004 202-2583
50| 6 21-0002 202-2610 9 | av 19-0002 202-2592 A 16-0005 202-2584
DDGTY-17 5 20-0002 202-2600 -80 [} 21-0005 202-2613 -2 1 16-0005 202-2584
-53 6 21-0001 202-2609 75 7 22-0001 202-2816 DRIA-3 2 17-0003 202-2588 -3 2 17-0002 202-2587
-105 | 7 22-0001 202-2616 -100 | 7 22-0002 202-2617 “ |2 17-0004 202-2589 “| 2 17-0004 202-2589
-2 e 23-0003 202-2632 -128 L] 23-0001 202-2610 - 3 18-0018 202-2590
400 | 9 24-0007 202-2634 150 ¢ 8 23-0004 202-2623 9| o 19-0002 202-2592 fFcoP-3 | 3 18-0018 202-2590
<200 | 8 23-0006 202-2625 14| oar 19-0003 202-2593 4] ar 19-0002 202-2592
250 | 9 24-0002 202-2629 23 | aT 19-0005 202-2595 9 v 19-0005 202-2596
-300 9 24-0004 202-2631 -133 9 24-0001 202-2628
-400 9 24-0008 202-2633
FCOTP4 3 18-0018 202-2590
OHFTA-9 3 18-0018 202-2500
FCP4 | 4T 19-0001 202-2591
OLB-4 3 16-0018 202-2590 -9 a1 19-0005 202-2595
SH 132317175 FIGURE 3C8. Nylon stuffing tubes cable assignment (obsolete or discontinued cable).

NOTES

1. THE CABLES LISTED ON THIS SHEET ARE PER
MIL-C-915 MIL-X-2 194 MIL-C-23206 AND MiL-C-24 145
AND ARE OBSOLETE OR MANUFACTURING HAS BEEN
DISCONTINUED

2. THIS FIGURE SUPERSEDES SHEET 3C8
OF DRAWING 803-500127 ANO SECTION 4,
SHEET 69-73, OF DRAWING.
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NOTES:
1. THIS FIGURE SUPERSEDES SHEET 3C7
ON DFIAWING B0:3-5001027 AND SECTION 4,
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TUBE PACKING ASSIEMBLY ) TUBE PACKING ASSEMBLY TUBE PACKING ASSEMBLY TuBE PACKING ASSEMBLY SHEE' 69-73. OF DRAWING,
CABLE | sizg [ PANT %5 T oomm 3330 00 CABLE | Size [ Wm PanT %0 g 5330 00 CABLE | iz [ " FRT 0 Tosws330-00. CABLE | iz [“W maT w0 [ wom 5330.00 NAVSIEC NO. 0 8000-56202-73860
i 198221/ 96221/ wi9e221/ weez21/ 2. LISTING CONTINUED ON FIGURE 3C21
2swea-? [ 20-0004 202-2602 354-22] 1 16-000! 202-2580| [skvisGu-100| 8 23-0003 202-2621 oNwe-y |2 17-0003 202-2508
20| 1 16-0004 202-2583 -150| 8 23-0003 202-2624 42| 170004 202-2589
2swuar | 16 0004 202-2583 a8 160004 202-2583 250| 9 24-0002 2022629 -9} 4T | 13-0002 202-2592
al e 19-0005 202 2595 RN 16-0005 202-2584 as0] 9 24-0008 202-2632 4T | 19-0004 202-2554
1) s 20-0004 202-2602 el 2 17-0001 202-2586 00| 9 24-0007 2022634 4T | re-ocos 202-2595
12 ] 6 21-0001 202 2609 2| 2 170003 202-2588 5 | 207000 202-2602
5 | 20-0009 202-2607
BER I 21-0005 202-2613 9| a7 19-0003 202-2593 5SS a 19 0002 20 2592 s | 21-0002 202-2610
24 | 7 22-0002 2022617 - ,
30 8 23-0002 202 2621 ISWU-3| T 19-0006 202-259 65GA-100| 8 23-0001 202-2620 evwn-s| s | 1eoos 202-2990
71 8 230003 202-2622 7] s 20-0004 202-2602 25| 8 23-0004 A12-2623 al | 19-000 202-259
61| 9 240004 202-2631 0] 6 21-0002 202-26%0 150l 8 23-0006 212-2625 ~ol ar | 19-0004 202-2594 ® W
4] 6 21-0004 2022612 000 9 24-0003 2012-2630 23| s | 20-0002 202-2600 =9
25WUA-1 ' 16-0004 202-7583 BT 21-0007 202-2615 =N_ nlb.
3| ar 9-0005 202-2595 24| 8 23-0001 202-2620 65GU-100{ 8 23-0001 212-2620 woY-6| & | 21-0003 202-2611 @ M
Tl os 20-0004 202-2602 20| 8 23-0003 202-2622 2| 8 23-0004 212-2623 -14 7 22-0003 202-2618 ® m
12| e 21-000! 202-2609 a1 8 23-0006 202-2625 150l e 23-0006 202-2625 23| 9 | 24-0000 202-2628 @
-9 ] 6 21-0008 202-2613 a9 240003 202-2630 200 o 240003 202-2630 -40| 8 | 24-0004 202-2631 hog
24| 7 22-0002 202-2617 -60| 9 | 24-0007 202-2634 £
08 23-0002 202-2621 3u-3| 41 | m-000e 202-2994 wS6| a1 19-0007 202-2597 <
37| 8 23-0003 202-v622 Y 20-0002 202-2600 mnwa-7 | 2 | 17-0003 202-2588 3
. . 2
ol faroo0s Foemen sy s 20-0009 202-2507 1SGA-3| 4T 19-0002 202-2592 R e 202-23%0
-14 a7 9-0001 202-2%!
10 | 3 18-0018 202-2590 was| a1 | rooce 202-2594 44 19-0003 2012:2593 a9 &t | m-0003 202-2593
s | ar 19-0002 202-2592 2 s | 20-0008 202-2602 -2a| o1 | 9-0008 202-2595
-19 | ar 19-0002 202-2592 el s 20-0000 202-2607 TSGU-3| 4T 19-0002 202-2592 -30| 4T | 9-0007 202-2597
30 | a7 19-0005 2022596 4l ey 190003 202-2593 -37| s | 20-000i 01 -032-3021
-as | s 20-0003 788-0711 owe| ot | 10007 202-25% —aa| 5 | 20-0004 202-2602
60 | 5 20-0005 202-2603 755-2| 47 19-0004 202-2594
ows| o1 | 19-0007 202-21598 W mscs-7| 47 | ©-0002 202-2%92
2WAU-40 € 21-0008 202-2613 BNWE 4t 19-0004 202-2594 -1 ar 19-000% 202-2%9%
45-20| 1 16-0004 202-2583 Sl B B 202:2597
3su-3 | ar 19-0005 202-2595 el 16-0006 202-2585 owns| 4T 9-0004 202- 2594 a9l s | 20-0002 202-2600
71 s 20-0004 202- 2602 Y 17-0002 202-2987 -24| 5 | 20-0004 202-2602
0| s 20-0010 202-2608 -30| s | 20-0008 202-2603
-4 | o€ 21-0003 202-2611 wnzol 16-0004 202-2583 -37| s | 20-cooe 202-2607
-9 | 6 21-0007 202-2615 el 16-0006 202-2585 -an| 6 | 21-o002 202-2610
2a | 7 22-0003 202-2618 el 2 170002 202-2587 61| 6 | 21-0005 202-2613
30| & 23-0002 202-2621 -1 | 7 | 22-0002 202-2617
37| 8 23-0005 202-2624
SKvTSGA00 | 8 | 23-0002 202-262)
-4a | @ 24-000! 202-2628 0| 8 | 230005 2022624
25| 9 24-0002 202-2629 } |
Led B 20-0007 2022603 30 9 | 24-000s 202-2632 |
-a00| 9 24-0007 202-2634 _

SH 132317174 FIGURE 3C7 Nylon stuffing tubes cable assignment.
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PACKING ASSEMBLY PACKING ASSEMBLY . PACKING ASSEMBLY s PACKING ASSEMBLY
CABLE 4“” j ML PART NO CABLE Mﬁ“ ML PART NO . CABLE W.v“ MIL PARY MO F . CABLE W—_“M ML PART MO .
96221/ N3M 3330 00 Mve22I/ il uuuep wisezzi, | SN 3330-00 weezzi, | M 3330-00
TPU-6 | 5 20-0006 2022604 TSP-11 | av 19-0007 202-2597 TTSU-1-12 | 2 17 0001 202-2586 25U-3 | T 19-0001 202-2591
TPUM-6 | 8 20-0004 202-2602 3| s 20-0008 202-2006 3| 2 17-0004 202-2589 1| oar 19-0005 202-2595
TAF-105 | 4T 19.0007 | 202-2598 PR | oo | Bozzeer s{ a 190001 202-2591 0| s 20-0002 202-2600
133 | 5 20-0002 O1-032 -3R1 882 | 2 17-0003 202-2588 -10 | 47 19-0004 202-2594 1 S , 20-0004 202-2602
168 | 5 20-0003 202-2604 3] av 19-0001 202-2591 -15 | av 19-0007 202 - 2897 -9 s 20-0007 202-2605
-4 a7 19-0001 202-2591 -20 S 20-0002 202-2600 -24 6 21-0001 202-2609
TAwW | a1 19-0008 202-2595 0| 5 20-0008 202-2604 -0 {6 21-0004 202-2612
TRWA | o1 19-0005 202-2395% TTOP-3 | 3 18-0018 202-2590 40| 6 21-0002 202-2610 31| 6 210004 202-2612
TRXF 84 | 4T 19-0003 202-2593 5 | av 19-0003 202-2593 50| 6 21-0007 202-2615 -44 7 22-0002 202-2617
-105 | ar 19-0005 202-2595 -10 | 4T 19-0006 202-2596 60| 7 22-0001 202-2616 6 {7 22-0003 202-2618
133 | et 190007 202-2597 as | s 20-0002 202-2600 ISA-44 | S 21-0006 202-2604
ISAU-44 [ 5 20-0006 202-2604 28422 | 1 16-000( 202-2580
TSGGA-3 2 17-0003 202-2588 TTRS-2 a7 19-0005 202-2505 ISMA-S 4T 19-0001 202-2%91 -20 1 16-0001 202-2580
4| 2 170004 202-2589 4 | a1 19-0007 202-2597 1SMU-5 | 4T 19-0001 202-2591 18 ] 18-0004 202-2583
9| e 19-0003 202-2593 3 ) 20-0003 202-2601 ISUWA-T0 | 7 22-0003 202-2618 16 |1 16-0004 202-258%
14| a1 190007 202-2%597 8|5 20-0008 202-2604 1SMWU-70 | 7 22-0003 202-2618 14 1 16-0008 2022585
23] s 20 0002 202-2600 -0 | s 20-0009 202-2607 12 ]2 17-0002 202-2587
50 | s 20-0005 202-2603 12 | s 20-0009 202-2607 1suU-36 | S 20-0003 202-2603 "2 17-0004 202-2589
s 21-0010 202-2608 18 | 6 21-0001 202-2609 60| 6 21-0004 202-2612 9| av 18-0001 202-2591
00 | 6 210004 202-2612 TYRSA-2 | a7 19-0006 202-2596 T oA 19-0003 202-2593
150 | 7 22 0002 202-2617 -4 | ar 19-0007 202-2597 Iswu-2 | 2 17-0004 202-2509
200 | 8 23-000! 202-2620 | -6 | s 20-0004 202-2602 4| s 20-0003 202-2601 25WAU-3 | 4T 19-0001 202-2591
300 | 8 230006 202-2625 8| 20-0006 202-2604 20| s 20-0007 2022605 7| ar 19-0005 202-2595
w00 | 9 24-0003 202-2630 0|8 20-0009 202-2607 30| 6 21-0003 202-2611 10 | s 20-0002 202-2600
-2 | s 20-0009 202-2607 14| s 20-000% 202-2603
TSGU 3 | 2 17-0003 202-2588 16 | 6 21-0001 202-2609 1SWF-2 | a1 18-0004 202-2594 19 | s 20-0007 202-2605
4|2 170004 202-2589 TTsAl-ve | 2 17-0001 202-2586 * 24 | 6 21-0003 202-2611
9 v 19-0003 202-2592 -3 2 i7-0004 202-2589 1S50MU-18 s 20-0002 2022600 -30 6 21-0004 202-2612
14 | ar 19.0007 2022997 -3 | av 19-0001 202-259 201 s 20-0004 202-2602 31 |6 21-0006 202-26 14
a|s 200002 2022600 -10 | av 19-0004 202-2594 w0/ 8 21-0001 202-2609 a4 | 7 22-0002 2022617
50 | s 200003 202-2603 <15 ] a1 19-0007 202-2897 0| 7 22-0001 202-2616 6 | 8 23-0003 202-2622
s |8 20-0010 202-2608 20 | 8 20-0002 202-2600
00 |6 21-0004 2022612 230 |8 20-0006 202-2604 | | 'SSOMUS-I6 | S 20-0004 202-2602 25wF3 | ar 19-0004 202-2594
150 | 7 22-0002 202-2617 -40 | 6 21-0002 202-2610 odl I 200003 202:2603 -4 | ar 19-0004 2022594
-40 | 6 21-0003 202-2611
200 | 8 23-0001 2022620 50 | 6 21-0007 202-2618 00 7 22-0003 202-2618 7| T 19-0008 202-2599
00 | 8 23-0006 202-2625 -60 | 7 22-0001 202-2616 25wL-7 | s 20-0004 2022602
w |9 24 0003 202-2630 Is7sma8 | 5 20-0007 202-260%
IsTSMU-B | S 20-0007 202-260%
2440 | 6 21-0008 202 2613
28040 | 6 21-000% 202-2613

SH 132317173

FIGURE 3C6. Nylon stufting tube cable assignment.

NOTES:

1. THIS FIBURE SUPERSEDES SHEET 3C6 OF DRAWING
803-5001027 ANC) SECTION 4 SHEET 89-73 OF
DRAWING NAVSEC NO. 8000-S6202-73980
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PACKING ASSEMBLY

TUBE

PACKING A'SSEMBLY

CABLE

TUBE

PACKING ASSEMBLY

TUBE

PACKING ASSEMBLY

ABE | e T o Tawamen | | O | SUE[TRAT® Tanvoo Sz€ [TERIS [reemow SIE | R Ry [rwswece
msca-7 | 3 18-0018 202-25%0 PETMU-S | o1 19-0002 202-2592 SSGU-50 | 4T 18-0001 202-250 THOF-3 | 2 17-0004 202-2589
0 [ av 19-0004 202-2594 c1s | av 20-0007 202 287 S| ev 19-0004 202 2594 <! 3 18-0018 202-2590
e ] e 19-0005 202-2595 30| s 20-0006 202-2604 100 | a1 16-0005 202-2595 6| ar 19-0002 2022592
9 | ar 19-0007 202-2597 200 5 20-0003 202-2601 9| av 19-0004 2022504
24 | s 20-0003 202 2601 P3| ar 19-0004 202-2594 00| s 20-0006 202-2608 e | ar 19-0007 202-2597
30| s 20-0004 202-2602 s 20-0002 2022600 00| s 20-0010 202-2608 23| s 20-0004 202-2602
3]s 20-0006 202-2604 2 | s 20-0009 202-2607 650 8 21-0006 2022614 4|6 21-0003 202-2611
aa ] s 20-0009 202-2607 800 7 22-000+ 202-2616 50 | 8 23-0004 202-2623
6 | 6 21-0003 202-2611 SHOF-3 | 1 16-0001 202-2560 000 8 23-0001 202-2620 250 | 9 240003 202-2630
9 |7 220001 202-2616 233 18-0018 202-2590 1600 | 9 24-0001 202-2628 400 | 9 24-0008 202-2635
60 | a1 20-0004 202-2594 2000 | 9 24-0004 202-2631 500 [ ~ _— —
Mscu-7 | 3 18-0018 202-2580 as50 | s 20-0003 2022601 600 | — - —
10 | 4t 19-0004 202-2594 200 {5 20-0006 202-2604 ses | a1 19-0001 02-2591 ™ww3 | 2 170003 202-2588
ETH I 190005 202-2595 250 | s 20-0009 202-2607 4| 2 17-0004 202-2589
19 | aT 19-0007 202-2597 500 | 7 22-0001 202-2616 YCIA-4 | 2 17.0004 202-2589 9 | ar 19-0004 202-2594
24 ]S 20-0003 2022601 50 | 7 22-0003 202-2818 ta | ar 19-0005 202-2595
30 | s 20-0004 202-2602 800 | 8 23-0001 202-2620 TCsU-4 | 2 17-0004 202-2589 23 | ar 19-0007 202 2598
a1 ls 20-0006 202-2604 | 50 | s 20-0005 202-2603
s 20-0009 202-2607 saw | 2 17-0003 202-2588 TCJX-3 | 4T 19-000% 2022595 25 | s 200010 2022608
6 | 8 21-0003 202-2611 sawa | 2 17-0003 202 2588 7| s 20-0005 202-2603 00 | 6 21-0004 202-2612
o | 7 22-0001 202-2616 SSF-300 | S 20-0009 202-2607 REAE 210003 202-2611 as0 | 7 2240004 202-2616
msp | 7 22-0003 202-2618 S5GA-50 | a7 190001 2022594 Tewxy | 2 17-0003 202-2588 | | Tenw-1.12 | 1 16-0004 202-2583
s | ey 150000 | 202-2594 3] a7 19-0005 202-2595 3 16-0006 202-2585
MsPw | 7 23-0003 202-2610 00 | a7 19-0006 | 202-2505 al s 20-0005 202-2603 s | 2 17-0001 202-2586
maia |2 17-0003 202 2580 200 |8 20-000% 202-2601 2] e 21-0003 2022611 a0 3 18-0018 2022580
MU-T4 | 2 17-0003 202-2588 300 s 20-0006 2022604 as | T 19-0001 202-2591
wse |2 17-0004 202-2589 “00 |5 20-0010 202-2608 TcoP-2 | 2 17-0001 2022586 20 | a1 19-6002 202-25%
MWE-? | 3 18-0018 202-2590 50 |6 21-0006 202-2614 30 | et 19-0005 202-2595
0 | ar 19-0004 202-2594 80 |7 22-0001 202-2616 TcTAM | 2 17-0004 202-2589 | ar 200007 202-27%98
1 | ar 19-0005 202-2595 000 |8 23-0001 202-2620
19 | 4T 19-0007 202-2597 1600 | 9 24-000 202-2628 TCTU-4 | 2 17-0004 202-2589 TPS.3 | 2 17 D004 2022589
-24 S 20-0002 202-2600 -2000 | 9 24-0004 202-2631 -4 3 8 -0018 202-2530
30 |5 200005 202-2603 TCTX-1 | %6 -0006 2022586 6 | a1 19-0002 202-259%2
37 |5 20-0007 202-26085 313 18-0018 202-25901 9 | a1 19-0003 202-2593
1| AT 16-0005 202-25% RS 19-0006 202-2496
PETM S | aT 19-0002 2022992 2 0s 20 0004 202-2602 23| s 20-0001 o 032 3021
5 47 19-CO0O7 20229971 -30 5 20-0004 202-2602
30 |8 20 V06 2022604
|

SH 132317172

FIGURE 3Cs.

Nylon stuffing tube cable assignment.

NOTES.

1. THIS FAIGURE SUPERSEDE'S SHEET 3C5 OF DRAWING
803-5001027 AND SECTION 4 SHEET 69-73 OF
DRAWING NAVSEC NO 9000-56202-73980
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came «m_._“ - ”.ﬁ.x“.m »m.uwmxoﬁ cABLE M..uﬂ ﬁ”””w”‘ >mun:l..<‘ CABLE qm._n.._ﬂ - ”Mx“n »umntarw. camLE qw.annm - ”-M._”o ASSEMBLY
wisez2 / N3 3330 8.1 a2z / 9N 3330-00 uI%e22 / NSN 3330-00 9e22 / NSN 4330-00-
CvsFa |6 2+-0007 202- 2588 DsGA-3 |2 17-0003 202-2588 FNW-3 |3 18-0018 202-2560 MCSF4 |7 22-0002 202-2617
-4 |2 17-0004 202-2589 -4 ar 19-0001 202-2591
pcoe ) 16-0004 202-2583 9 |ar 19-0002 202-2592 9 o 19-0004 202-2594 MDU6 | S 20-0006 202-2604
a2 ] 16-0006 2022585 e |ar 19-0006 202-2506 23 s 20-0002 202-2600 ETER N 21-0007 202-2615
2 |2 17-0001 202-2586 23 s 20-0002 202-2600 23 | s 23-0003 202-2622
50 |S 20-0004 202-2602 FPS-14 | S 20-0002 202-2600 40 |9 24-000t 202-2628
DHOF 3 |2 17-0004 202-2589 s s 20-0009 202-2607 60 | @ 24-0005 202-2632
4 |3 18-0018 202-259%0 100 |6 21-000¢ 202-2609 FSGA-3 | 2 17-0004 202-2589
6 | av 19-0001 202:2591 200 |7 22.0003 2022618 | 4 ey 18-0001 202-2581 MHOF-7 | 4T 18-0001 | 202-259)
9 | ar 19-0003 202-2593 300 |8 23-0004 202-2623 -9 | 4T 19-0004 202-2594 10 | 47 15-0003 | 2022593
“ 47 19-0007 202-2597 -400 9 24-0001 202-2628 -23 , S 20-0004 202-2802 4 4 19-0004 | 202-2594
23 |s 20-0003 788671 | 50 s 20-0008 202-2606 219 | ar 19-0006 202-2596
30 |5 20-0005 202-2603 psGu-a | 2 17-0003 202-2588 15 |8 21-0004 202-2812 24 ]S 20-0001 01-0%2-3021
83 |6 21-0007 202-2615 4 |2 17-0004 202-2589 <100 | 6 21-0008 202-2614 30 | s 20-0002 202-2600
250 |9 24-0002 202-2629 9 | 19-0002 202-2592 | <150 |8 23-0001 2022620 a1 | s 20-0004 202-2602
40 |9 24-0006 202-2633 S1e | ar 19-0005 202-2595 200 |8 23-0004 202-2623 -4 (s 20-0006 202-2604
B 23 | s 20-0002 202-2600 41 [} 21-000t 202-260%
oLt | av 19-0006 202-259¢ 50 |s 20-0004 202-2602 FSGU-3 |2 17-0004 202-2589
s s 1s 20-0008 202-2607 4 | v 19-0001 202-2591 MMOP-5 | | 16-0006 202-2585
ONW-3 | 2 17-0003 202-3%88 100 | 6 21-000) 202-2609 -9 | o7 19-0004 202-2594
-4 2 17-0004 202 2589 200 | 7 22-0003 202-2618 -3 1S 20-0004 202-2602 MNW-7 | 2 17-0003 202-2588
9 | av 19-0002 202-2492 300 |8 23-0004 202-2623 50 | s 20-0008 202-2606 -10 | 3 18-0018 202-2590
" v 19-0004 202-2594 -400 9 24-0001 202-2628 -75 6 21-0004 202-2612 -14 av 13-0001 202-2591
-3 | ar 19-0005 202-2598 | -100 |6 21-0006 202-2614 19 | 47 19-0003 202-2593
50 |5 20-0004 202-2602 pss-2 | 2 17-0003 202-2588 | 50 |8 230001 202-2620 EYR R 19-0005 202-2595
15 | s 20-0009 202-2607 3 | et 19-0001 202-2691 -200 |8 23-0004 202-2623 30 | 4T 19-0007 202-2597
100 |6 21-0002 202-2610 4 | ar 19-0001 202-2591 a1 | s 20-0001 01-032- 3021
FSS-2 | 4T 19-0001 202-2591 a4 | s 20-0004 202-2602
oPs-3 12 17-0003 202-2588 DSWS-4 | 5 20-0001 O01-032- 3021 -3 | v 19-0001 202-2591
-4 2 17-0004 202-2589 _ 4 av 19-0004 202-2594 MRI-D-1 1 16-0001 202-2580
-6 [ g 19-0001 202-2591 ECM 6 21-0006 202-2614 -D-2-172 1 16-0001 202-2580
9 |ar 19-0002 202-2592 AS-250 | — - - sr2a2 | 16-0001 202-2580
e | &t 8-0007 202 2597 ECMA | 6 21-0006 202-2614 - |- - -
MS-37 | S 20-0001 ©1-032-3021
ORW | a1 19-000% 2022595 FHOF-3 | 3 18-0018 202-2%90 Meos-2 | 2 17-0004 202-2%89
-4 | ar 19-0002 202-2%92 -4 | av 19-0001 202-2591 MSA-37 | 8 20-0004 01-012-3021
DRWA | 4T 19-0005 202-2595 9 | a7 19-000% 202-2598 -8 |2 17-0003 202-2568
-42 | 6 21-000€ 202-2614 -6 |3 18-0018 202 2520
60 | 7 22-0002 202-2617 -7 | aer ,9-0004 2022594
‘33 | 8 23-0006 202-2625

SH 132317171

FIGURE 3C4. Nylon

stuffing tube cable assignment.

NOTES:
1. CABLE DIAME TER IMAY BE INCREASED WITH HEAT
SHRINK TUBING FOR PROPER GROMME T FIT

2 THIS FIGURE SUPERSEDES SHEET 3C4 OF DRAWING
803-5001027 AND SECTION 4 SHEET 69-73
OF DRAWING NAVSEC NO 9000 - $6202- 73980
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SH 132317170

STRAIGHT TUBE SIZES 1 THRU 9, MIL-S-19822/1 (SHIPS)
ANGLE TUBE SIZES 1 THRU 6 MIL-S-19622/2 (SHIPS)
NPY TUBE SIZZES 1 THRU 9. MIL-S-19622/3 (SHIPS)
“¥~ TYPE TUBE SIZES 1 THRU 4. MIL-5-19622/4 (SHIPS)
(SE€ MOTE 1)

STUFFING TUBE SIZES

STRAIGHT TUBE ANGLE TUBE NPT TUBE
TUBE. TUBE]
SIZE famiL TARYINATIONAL] O RING LEARANCERILITARY[HATIONALE O RING LEARANGEMILITARYINATIONALL oy SIze
PART NOJSTOCK NOJ ARP | NSN ARANCERART o K Tock No| Tare T wisw [ SIATP K pany nojsToCK 0L 14p
M196221] sovs00- | wo |s330-co- migez21] se7s-00- | wo |s390-00- m196221/] se75-00-
1 1001 - 280-40R 02121 -187-28 L] 2001 -S00-4084 508-212 || -107-3838 L] 3001 -S040 " \J
2 102 2084000 500-214 | 108-0K2 1010 22 6004080 380-212 | H07-3508 s 3002 -808-e004 ve 2
3 1-0m S77-0887 sea-214 | 1084177 1.1 2-000 -ST74084 ses-218 | w0177 1138 00 Rl L] ) 3
4 1008 -23-4093 | 588 270 | -1e8-4108 1384 2008 -503-4692 | 68 218 | - 148 5288 1200 3004 -808 9212 Al 4
5 1008 -248-4088 88-22¢ | -298-0100 2000 e -S00-098 a8 2i% | 2960180 20%0 3008 vv2 L
[} 1007 -208-4087 300730 | 0544808 20 2007 -500-1087 $88-2710 | -084-8008 2810 3008 -808-4008 ? [}
7 1-008 - 2084008 AR | e N 2700 3007 -808-40117 FRL] 7
8 1-008 -M8-4000 -7 m-aor 3200 3008 -808-40U8 3 8
9 1010 18-4100 01242 | 194317 4010 3008 ~S08-4008 2 [']
47T 1004 -989-30446 § O-118 | 1983208 1200 20 -9895045 | 568-218 | 1108 1200 -892-9039%] ‘4T
'SEE .
SEE MOTIE 1 “y* TUBE
TUBE
SIZE L iTARY[NATIONAL] O RING LEARANC
parT NO bsvock NOfTam T SN TG e
sige221] sers00- | ~o |5330-00-
1 ~n 2-0n 508212 | VD7-3008 00
2 “~m -162-140 S08-214 | -VIO-5082 100
3 “~n T62-4141 500219 | -vIe-8t17 119
4 4404 -Ta2 4142 568120 | 1904108 1308

FIGURE 3C3. Nylonstuffing tube data.

NOTES:

1. SIZE 4 STRAIGHT ANC) ANGLE TUBE IS FOR
IREPLACEMENT ONLY N EXISTING INSTALLATIONS
'WHERIE SIZE 4T IS NOT INTERCHANGEABLE

2. THS FIGURE SUPERSEDES SHEET 3C3 OF DRAWING
803-5001027 AMD SECTION 4 SHEET 68 OF DRAWING
INAVSEC NO. 9000-568202- 3980

4861 INNC v
~£002-015-0G0C
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3C
STRAIGHT TYPE
MIL-S-19622 /1

WALL THICKNESS - 318" MAX *

— caoLE
B
sl

) H * TAPE ORN SLEEVING
g - P OVFR ANMOR
@HJ, \ | LT INOTE W)

oamG —— ——- V
PACKING AS'SEMBLY - ——

caAP

3C22
NPT TYPE
Mit -S-19622/3

—-— 800Y
v(\a
'
L -~ CAP
WALL THICKNESS OVER  — : e

.
e 1O Ve N Jr
z ;\M N
N PACKING ASSE MBLY
\\ -
o
NPT .
v

SH 132317169

BOOY

3C23

90°* ANGILE TYPE
M-S -19622/2

— = PACKMNG: ASSEISBLY

_WALL THICKNESS
34 MaAx

3C24

“Y" TYPE
MIL-5-19622 74

1
{
7 Lockmut

© WIALL YHICKNESS
3% MAX

FIGURE 3C2. zw_o: stuffing tube assembly.

NOTES:

1. PACKING ASSEMBLIES AND °O° RINGS ARE NOT FURNISHED
WITH STUFFING TUBES THEY MUST BE ORDERED SEPARATELY
BY INSTALLING ACTIVITY TO SUIT INSTALLATIONS

2 °0" RINGS ARE NOT REQUIRED FOR NON-WATERTIGHT
INSTALLATIONS.

3 SECURIE ARMOR ON CABLE A MINIMUM OF 1° FROM PLASTIC
TUBE FACE WITH PRE SSURE SENSITIVE VINYL TAPE
MIL-1-24391. OR BY A SHRINK FIT PLASTIC SLEEVE METAL
SQUEEZE RINGS SIMILAR TIO BURNDY -HYRING MAY BE USIED

4 SIEE FIGURE 3C1 FOR GENEIRAL INSTALLATIONS NOTES

S THIS FIGURE SUPERSEDES SHEET 3C OF DRAWING

803-5001027 AND SECTION 4 SHEET 65 & 66 OF DRAWING
NAVSEC NO. 8000-56202-73980

; WASHER RETANNER

7

/ sUSHING
/ /
4 WASHE RS SLIP
00 )0 ¥g
/ =9
! b Zo
j in

rv Yo ) ’ R ﬁ
PACKING ASSEMBLY nw N
SEE SMEETS 3-C-Y YO 3-C-12 ~ w
e
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4
>
<
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Icn
APPLIES ALSO TO) ANGLE TUBES

TYPICAL ENCLOSURE — "~

-y
“Hips m;cnqczm\

i /

.l%i BOTTOM WASHER

END OF CARLT SHEATH -
NOT REQD TO BE FLUSH
WITH END OF GROMMET

|V — BODY TUBE BOOY INSERTED

O RING GASKET ———— ~1 T FROM INSIDE ENCLOSIURE

SLIP WASHERS ——

SH 132317168

INSTALLATION NOTES
1 INSPECT THE HOLE IN THE ENCLOSURIE FOR
CONFORMANCE WITH THE CLEARANCE HOLE REQUIRED AS
SHOWN ON FIGURES 3(C3 THROUGH 3C 12 AND REMOVE
ANY BURRS OR IRREGILARITES
2 FOR STEEL ENCILOSURES, WHERE ROUGHNE SS IS GREATER
THAN A 125 MICRO INCH FINISH (NOT REQUIFIED ON
ALUMINUM ENCLNDSURES )  REMOVE PAINT ROUGHEN
SURFACE WITH EMERY PAPEFL 1.2 WINDE AROUND THE HOLE
ON THE EXTERIOR OF THF ENCLOSURE. APPLY ONE COAT OF
PRIMEI GATES ENG CO N-10 OR EQUAL AND ALLOW TO SET
DUST COATED SURFACE WITH T ALC (SOAPSTONE) IF PRIMER TS
THOROUGHLY DRY AT 11ME OF TUBE INSTALLATION OMIT
TALC
3 WITH STRAIGHT TUBE TYPE INSERT THE STUFFING TUBF
ELODY IN THE HOLE, FROM INGIDE THE ENCLOSURE IF
MECESSARY, REMOVE THE INTERIOR FITTING FROM
THE ENCLOSURE
4 WITH ANGLE AND “Y" TUBES. INSERT THE STUFFING TUBE
EIODY IN THE HOLE. FROM THE OUTSIDE OF THE ENCLOSURE
EXCESS LENGTH PROTAUDING INTO THE ENCLOSURIE MAY BE
FIEMOVED
5 SCREW LOCKNUT ONTO BODY AND TIGHTEN AGAINST "0
FIUNG GASKET SUFFICIENTLY YO OBTAIN PLASTIC TO METAL
CONTACT OF THE STUFFING TUBE AND ENCLOSURE IN CASES
WHERLE THIS PLASTIC 1O METAL CONTACT CANNOT BE
OBTAINED TIGHTEN THE LOCKNUT UNTILL THE THRCADS
START 1O SKIP Ti41S WILL BE CONSIDERED A SATISFACTORY
INDICATION OF TIGHTNESS (SEE INSTALLATION NOTE 13)
6 REMOVE SUFFICIENT ARMOR FROM THE CABLE FOR
CONNIECTIONS WITHIN THE ENCLOSURE PLUS THE BODY
LENGTH AND TRIM TO $LIT AVOID CUTTING CABLE SHEATH
SEIZE END OF ARMOR OF CABLE WITH SUEEVING OR TAPE AND
$LACE CAP AND THE TWO SLIP WASHERS OVER END OF CABLE
7 DELETED
8. PREPARE CONDUCTORS FOR MAKING ELECTRICAL
(CONNECTION.
?.PLACE BOTTOIM WASHER OVER THE END OF CABLE
AGANST THE END OF THE (JROMMET.
10. INSERT END (OF CABLE THROUGH S TUFFING TUBE, ANO
INTO THE ENCLOSURE SO AS TO SEAT THE GROMMET
INTO TUBE BODY
11. SCREW ON CAP AMD TIGHTEN SUFFICEMNTLY TO
(COMPRESS THE GROMMET TO FORM A TIGHT SEAL
(BETWEEN THE CABLE AND TUBE
12. HOLD TUBE EI0DY WHEN TIGHTENING LOCKNUT TO
PREVIENT TURNRNG ALSO HOLD TUBE BODY WHEN
TIGHTENING CAP' TO PREVENT BREAKING TiHE
WATERTIGHT SEAL
13. SEAUING PLUGS ARE FOR USE IN SERVICE TO SEAL
INYLON STUFFING TUBES FFIOM WHICH THE CABLES HAVE
BEEN REMOVED WHEN INSTALLING THE PLUGS. THE
(CABLIE GROMME T SHALL B DISCARDED BUT THI: NYLON
'WASHERS SHALI. BE RETAINED AND LEFT N THE
STUFFING TUBE BONDING AGENT IS NOT REQUIRED
ON PLUG
14. "0" RINGS SHALL BE FURNISHED BY THE INSTALLING
ACTIVITY N ACCORDANCE 'WITH MIL—F'-5518
DR MIL-G-18586. CL. 2, O& RESISTANT TYPE.
15. WHEN NECESSARY TO PASS ARTIGHT TEST, APPLY
SRASTIC 731731 RTV SLICONE RUBBIER TC) THE
GROMMET

FIGURE 3C1. Nylon stuffing tube typical installation.

NOTES:

1. N GENERAL THE STUFFING TUBES SUZE I} THE SAME AS
THAT ASSIGNED FOR THE CABLES BOTH WHEM ENO
SEALING IS APPLEED OR I5 NOT APPLIED IN THOSE
INSTANCES WHERE THE ADDITION OF THE: REQUIRED
SYNTHETIC RESIN TUBING INCREASES THIE DIAMETER OF
THE BUNCHED INOIVIDUAL LEADS LARGER THAN THE
THRIOAT DIAME TER OF THE ASSIGNED TUBE THE NEXT
LARGER TUBE SIZE IS SPECFIED

2. IN THOSE CASES WHERE THE BUNCIHED CONDUCTOR LEADS
CAMNOT BE ACCOMMODATED IN A STANDARD GROMMET.

USE THE SEALING PLUG ASSIGNED TO THE TUBE FREEZE

THE PLUG TO ~40° F AND DRILL A HOLE TO THIZ DIMENSION

GIVEN, THUS NAKING A NEW GROMMET

3. THES FIGURE SUPERSEDES SHEET 3C1 OF DRAWING
803-5001027 AND SECTION 4, SHEET 64, OF DRAWING,
NAVSEC NO. 99000--582Ci2- 73980.
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_- 16 MIN

30 MAK
| .
_ ~ STEEL DECK ! .~ STEEL DECK
/ |
! -\ ! r}
T L ] . 77 T o 2 'S B T i o PLUGS (TYPICAL)
ﬁ ‘,‘ '
CABLE SUPPORT -
¢ MIN - KEEPER BAR USE APPROFRIATE |
; METHOD IN
. ‘ L . pLuG MIL-STO)-XXX-4 .
\ [ o ) o Q9 . 0 ¢ FIEDUCER INSERT
_ ¥ ,a ; %) () &) R (7 P -~ (ALLOWING USE OF
— | 1 &. v § A\ SMALLER DIAME TER
-~ REDUCER INSERT J[‘Iw v &8¢ CABLES)
e \I [ ) [
= _ vOOOr 0640
- )
\ LS e e ——— I V ¥ AVQAH w O
—r—-7 Ty oy s \ ( vOnuJ\ o (¢
~ CABLE [ O Y QO OGC( -~ CABLES
- x - SEALING BLOCK — . O X Q¢
- ASSEMBLY . (&) NO &g
A. % or :. awnTen 3_— ﬁ » IT_ IRREN x»_,: a
7 s 0 - i S 7
W BN A _ Q@ 0 o o o o
\/P _ _
\\ "\ SOCKET HEAD CAP SCREW
STEEL BULKHEAD —/
16 MIN MULTIPLE CABLE PENIZTRATOR — -
30 MAX FFIAME (SEE NOTE)
NOTES:
1. MULTIPLE CABLE PENETRATION PENETRATOR FRAME'S
ARE AVALABLE IN VARIOUS SIZES AND ARRANGMENTS,
SHOWN 1S A TWENTY SPACE PENETRATOR.
ﬁ( 1. 2. THIS FIGURI: SUPERSEDES SHEET 3866 OF DRAWING
= \ U - STEEL BULKHEAD 803-5001027

CABLE SUPFORT —
USE APPROPRIATE
METHOD IN
MIL-STD-XX)-4

SH 132317167

FIGURE 3B66. Multi-cable penetrators (type TW) typical installation in steel bulkhead.
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A
|
C RAD — v\
- -1
b - o - -
E
BULKHEADS DECKS
DX PL DIMEN. "0” DIMEN. ‘€’ DK PL DWMENSHION “[)°/DIMENSION *E°
SLEEVE, B LBS 765¢ 765¢ L8S
| 102+ 10.2¢ \
oo | ome [ om N |5 ity |
WEELD GUSSETS, .25 MIN B 17850 25.5¢# | 30.6¢ ua:soo..;{ 3068+ | 3574 408¢
] - 3 ' 8+ . X .84 5 8¢ 3 . . 3 '
THIGKNESS AT GENTER OF PENETRATO PERETHATOR \] 20.44 204¢ {255 PERETIATOR _ﬂ\.uu.. __w.nc\.u\._i.ax“w.. ..u\._;s 204+ ww_w‘ ,S‘a. u\w:
KEYED SIDE AND ON TWFS$ TWFS 6 611 (1225 [ 182 TWES 6 e | wr | wm | wm | e2s] wr| wm | wm | wm | 378 | Twess AW D i iz,
30, WELD TWO MORE 18, 1.9 ALY ALS
TWFS 10 | 9.36 [14.75 | 3.63
GUSSE TS APPROX. 4 INCHES W AL 22 |58
BOTH SIDES OF CENTER TWFS 20 |11.25 | 2398 [ 5.00 TWFS 10 wR | wR | NR | 625|626 WR | NR | N/R | 375 | 450 | TwEs 10 a1 rEmem
GUSSET TWFS 30 | 1175 | 3208 | 500 (41 % SR 2 Tis . 18
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PROVISIONS FOR ECCENTRIC MOUNTING PENETRATOR N
n ~ # 1 >
| & NOTE.
ﬁ 1. THIS FIGURE SUPERSEDES SHEET 3865 OF
— % DRAWING 803-5001027
<~ " ) = v]
\\ _— -
[ LA i f
o ° H —
SLEEVE EQUAL
MHII» rnlu SLEEVE- |-
EQUAL
STEEL BULKHEAD | I mlw f
4 — —y — .. — -
iyt I

-GREATER THAN 17

V ——— ¢ STEEL DECK
7 FRAME
INSTALLATION FOR BULKHEADS | < INSTALLATION FOR DECKS
SH 132317166 WHERE SLEEVE IS REQUIRED L <
WELD REQ'D HERE ALSO
~ SLEEVE

FIGURE 3B65. Multi-cable penetrator (type TW) sleeve installation.
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NOTE:

1. THIS FIGURE SUPERSEDES SHEET 3864 OF
IDRAWING 803-5001027
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STEP 3. STARTING WITH THE LARGEST CABLE O SELECT THE QUANTITY OF SEALING BLOCK

PLUGS WILL CLOSE ANY UNUSED
OPENINGS IN SEALING BLOCK
ASSEMBLIES. SEE TABLE ABOVE

FOR PLUG NUMBERS WIHICH MATCH
SPECKIC SEALING BLOCK ASSEMBLES

EXAMPLE FOR SP!

CABLES SPECIFIED. 8 POWER CABLES -
31 CONTROL CABLES - SIZES RANGING FROM 480" TO 845" 0D

SPARE CAPACITY REQUIRED 25%
STEP

CABLE QTY
2
2
2
)
a
5
r
8
)
ToTAL 37
STEP 2
00 RANGE
CABLE QTY
4
2 (WITH
5 REDUCERS)
18
8 (WITH

TOTAL 37 REDUCERS)

SH 132317164

GROUP CABLES BY O.D. AND RANK FROM LARGEST TO SMALLEST.

GROUP CABLES THAT FALIL WITHIN THE SAME SEALING ASSEMBLY

ASSEMBLIES REQUIRED
(SEE EXAMPLE DIAGRAM.)

SIZES RANGING FROM 1.875° TO 2 180° O.D.

TWP1 IN .750 HOLES

CABLES WIHERE POSSIBLE

SPECIFY TWR FIEDUCFRS TO ACCOMODATE SMALLER DIAMETER

AND TWP PLUGS TO FILL OPENINGS NOT USED

SEALING BLOCK NUMBEF OF  CABLES YO  OPENINGS NOT FRAME SPACES
ASSY CAT. ¢ OD RANGE  OPENINGS  BF SEALFD USFER REQ'D
~ TWES40366 2 000-2 250 3 3 ‘

REOUCERS TWES40366  2.000-2 250 3 3 4
REDUCERS WILL REOUCE TWEIS2063  750-1.000 o s 1 2
OPENINGS BY 0.250" (6 4 M) TWES2062  500-.750 6 6 2
IN SEALING BLOCK ASSEMBLIES : ,

SEE TABLE ABOVE FOR REDUCER TWES2112 $00-.750 " " 2

NUMBIERS WHICH MATCH SPECIFIC TWES2112 500-.750 1 B 2 2

SEALING BLOCK ASSEMBLIES TOTALS 40 e 3 i
ECIFYING INFORMATION NOTE: IN THIS EXAMPLE. TWO TWBS2112 SEALING BLOCK ASSEMBLIES ARE SANDWICHED BETWEEN

TWO HALVES OF A TWBS2062 THIS DRAMATICALLY INCREASES CABLE DENSITY IN MINIMUM FRAMIZ
SPACLE. ONE TWP3 PILUG IS REQUIRED FOR UNUSED OPENING IN TWBS2063 AND TWO TWP1 PLUGS
ARE REQUIRED FOR UUNUSED OPENINGS IN THE TWBS2112. TEN TWR2 AND TWO TWFI66 REDUCERS
ARE REQUIRED FOR SEALING CABLES OF SMALLER DIAMETER AND FOR USE IN CONJUNCTION WITH

1 TWBS1111 AND TWBS2112
ASSEWNBLIES ARE USED T INCREA'SE THE DENSITY
OF THE CABLE FILL. USE THESE DOUBLE SIDED

NOTES
SEALING BLOCK

ASSEMBLIES WHEN THE QUANTITY OF CABLES

EXCEEDS THE NUMBER OF OPENINGS IN THE TWBS
2111 OR TWBS2062 STANDARD SEALING BLOCK

ASSEMBLIES

2. ONE OR MORE CF THE DOUBLE-SIDED ASSEMBLIES
CAN BIE SANDWICHED BETWEEN HAILVES OF THE
STANDARD ASSFMBLIES MAKE SURE THE TWBS1111
IS MATCHED WITH TWBS21111. AND TWES2112 WITH

TWBS2062

3. THIS FIGURE SUPERSEDES 'SHEET 3N63

OF DRAWING 803-5001027

CABLE 0D STEP 4. TOTAL THE FRAME SPACES REQUIRED FOR SEALING BLOCK ASSEMBLIES AND SELECT
2 180 APPROPRIATE SIZE MOUNTING FRAME(S) FACTOR IN SPARE CAPACITY REQUIRED FCOR FUTURE EXPANSION.
TOTAL FRAME SPACES REQUIRED 18

2.140 SPECIFICATION REQUIRES 25%

1875 SPARE CAPACITY .
945 TOTAL 20 SPACES
860
700 SELECTION: ONE TWFS20 MOUNTING FRAME 'WITH TOTAL CAPACITY OF 20 SPACES ONE TWBS3 AND ONE
637 TWBS1 BLANK SEALING BLOCK ASSEMBLY TO FILL UNUSED FRAME SPACE (CHOICE OF FRIAME COULD VARY
550 EBSASED ON FUTURE EXPANSION NEEDS AND/OR SPECIFIC CABLE ARRANGEMENT )
490

STEP &

BiIl.L OF MATERIALS FOR SPECIFICATION SHOULD READ

SEALING BLOCK (1) TWFS20 (1) TWBS2062 (2) TWP1  (10) TWR2 | Loin SEALING
0 D. RANGE (2) TWBS40366  (2) TWBS2112 (1) TWBS3 SMALLER
2.000-2 250 (1) TWBS2063 (1) TwWP3 (1) TWBS1  (2) TwRe| DA CABLES

. . 1 TWBS2067
2.000-2 250 TWBS40366 - I TWP 1/ TWR2
750-1000 Wh3 S e A *H. - N TWR2
500- 750 SQICL TWBS3
500- 750 Al P ® ©®)¢
TWRE6 | | w »WS TWFS20
, 3 @J,. {1 )] twes:
) I
G LT W :
D e— ‘P\u_i‘.rli\\

TWBS2083 -

TWBS211

FIGURE 3B63. Multi-cable penetrators ordering/selection criteria MZE. TW).
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GENERAL

TW MULTI-CABLE PENETRATORS ARE DEVICES
UTILIZING STANIDARD UNITS AND DIMENSIONS WHICH
ARE COMPATIBLE WITH VARIOUS NUMBERS AND SIZES
OF CABLES, THAT MAY BE USED WHENEVER THERE IS
A NEED TO SEAL CABLES PENE TRATING WATERTIGHT,
AIRTIGHT AND FIRE PROOF BULKHEADS AND DECKS
FEW PARTS REQUIRED TO SEAL A WIDE RANGE OF
CABLE DIAMETERS.

HIGH DEGREE OF FLEXIBILITY WITH INTERCHANGE ABLE

SEALING BLOCK ASSEMBLIES AND A SELECTION OF

DIFFERENT SIZE OF FRAMES

FRAME

(A) ONE PIECE CAST STEEL MOUNTING FRAME YO BE
WELDED DI CTLY INTO BULKHEAD OR DECK

(B) CAST KEYWAYS IN MOUNTING FRAME ALIGN AND

POSITION SEALING BLOCK ASSEMBLIES

FRAMES MAY BE INSTALLED SO THAT SEALING

BLOCK ASSEMBLIES CAN BE USED INSERTED IN

EITHER HORIZONTAL OR VERTICAL POSITION

SEALING BLOCK ASSEMBLY

(A) SPECIALLY FORMULATED ELASTOMERIC MATERIAL
BETWEEN CAST MALLEABLE PRESSURE PLATES
PROTECTS CABLE FROM MECHANICAL DAMAGE,
PROVIDES HIGH PULLOUT RESISTANCE, PROVIDES
POSITIVE CABLE SEPARATION, AND E XPANDS
DURING FIRE TO SFAL ANY VOIDS LEFT BY BURNED
CABLE INSULATION

(B) INTERCHANGEABLE SEALING BLOCK ASSEMBLIES
FIT ALL TW MULTI-CABLE PENETRATOR MOUNTING
FRAMES.

(C) CAST STOPS ON FRONT PRESSURE PLATE
PREVENTS SEALING BLOCK ASSEMBLIES FROM
SLIPPING THROUGH FRAME DURING INSTALLATION.

(D) SEALING BLOCK ASSEMBLIES ARE OF FERED FOR

ALL CABLE OUTSIDE DIAMETERG FROM 0.250

INCHES TO 3.500 INCHES (65 4 MM TO 88 9 MM)

DEPENDING ON OPENING SIZE RANGE. A STANDARD

SEALING BLOCK ASSEMBLY WILI. SEAL FROM TWO

TO ELEVEN CABLES 1715 POSSIBLE TO INCREASE

CABLE DENSITY WITH DOUBLE - SIDED SEALING

BLOCK ASSEMBLIES (SEE TABLE 1, FIGURE 3863)

SANDWICHED BE TWEEN HALVES OF A STANDARD

ASSEMBLY

(F) REDUCERS PERMIT SEALING BLOCK ASSEMBLIES
TO ACCEPT CABLES WITH A SMALLER O.D. THAN
THE SPECIFIED RANGE

(G) PLUGS ARE TO FiLL UNUSED OPENINGS IN SEALING
BLOCK ASSEMBLIES

BLANK SEALING BLOCK ASSEMBLIES ARE USED TO FILL

UNUSED SPACES IN FRAMES. PROVIDING FOR FUTURE

£ XPANSION

TEMPLATE ALL WORK FROM SHIP

ALL WELDING AND INSPECTION TO BE IN ACCORDANCE

WITH MIL-STD-278

ALL PAINTING TO BE IN ACCORDANCE WITH MIL-E 917

THE STRUCTURAL REINFORCEMENT SHOWN ON THIS

DRAWING DOES NOT APPLY TO FLIGHT DECK BENTS,

FLIGHT DECK SUPPORT STRUCTURES OR OTHER

SIMILAR TYPE STRUCTURE ON OTHER SHIPS SUCH

CASES MUST BE INDIVIDUALLY RESOLVED WITH

STRUCTURAL DESIGN

MATERIAL OR FLAT BAR REINFORCEMENT IS TO BE

SIMILAR TO MATERIAL OF BULKHEAD OR DECK

THIS PLAN WAS DEVELOPED FROM DESIGN DATA SHEET

DDS1100- 1. REINFORCEMENT OF OPENINGS IN

STRUCTURE OF SURFACE SHIPS OTHER THAN IN

PROTECTIVE PLATING. TO PERMIT INSTALL ATION OF

MULTI-CABLE PENE TRATOR FRAME (CROUSE -HINDS

SH 132317163

[{o}

(E

~

3

PRODUCT) IN WATERTIGHT BULKHEADS AND DECKS ON
SURFACE SHIPS

FILLET WELD REINFORCEMENT FOR T-2 WELD JOINT
SHALL BE 1/8 INCH FOR PLATING UP TO 15 J# AND 1/4
INCH FOR PLATING ABOVE 17.85.

SELECTION OF PARTS

THE SELECTION OF COMPONENTS IS BASED ON THE
QUANTITY AND SIZE OF CABLES GOING YHROUGH THE
PENETRATION. ONCE THEY ARE KNOWN, THE SEAUING
BLOCK ASSEMBLIES AND FRAMES CAN BE SELECTED
GROUP CABLES BY OUTSIDE DIAME TER (O D.) AND RANK
FROM LARGEST TO SMALLEST KEEPING IN MIND THAT
SEALING BLOCK ASSEMBLIES ARE AVANLABLE IN
ONE-QUARTER INCH INCREMENTS, GROUP CABLES THAT
FALL WITHIN THE SAME SEALING BLOCK ASSEMBLY OD.
SIZE RANGE. STARTING WITH THE LARGEST CABLE OD
SELECT THE SEALING BLOCK ASSEMBLIES REQUIRED
SPECIFY REDUCERS TO ACCOMODATE SMALLER
DIAMETER CABLES AND PLUGS TO FILL OPENINGS NOT
USED. ALL OPENINGS MUST BE FILLED

TOTAL THE FRAME SPACES REQUIRED FOR THE
SPECIFIED SEALING BLOCK ASSEMBLIES AND SELECT AN
APPROPRIATE FRAME(S). KEEP "SPARE”™ REQUIREMENTS
N MIND WHEN SPECIFYING FRAME SPFCIFY BLANK
SEALING BLOCK ASSEMBLIES TO FILL UNUSED FRAME
SPACE.

INSTALLATION OF SEALING BLOCK ASSEMBLIES

CLEAN ALL INSIDE SURFACES OF FRAME ANO EDGES OF
FRAME OPENING, REMOVING ALL FOREIGN MATERIALS.
LUBRICATE ALL INSIDE SURFACES OF FRAMES, WITH A
SILICONE BASEC LUBRICANT

MOVE CABLES FROM MMEDIATE AREA OF FRAME
WHERE FIRST SEALING BLOCK ASSEMBLY WILL BE
INSTALLED. GROUP CABLES ACCORDING TO THER
DIAMETER AND WITH RESPECT TO SIZES OF OPENINGS N
THE SEALING BLOCK ASSEMBLIES TO BE INSTALLED. THE
DIAMETER OF OPENINGS OF SEALING BLOCK ASSEMBLIES
ARE IN ONEE-QUARTER INCH INCREMENTS (6.4 MM) AND
EACH IS MARKED WITH THEIR SIZE RANGE. CABILES

TO BE SEALED IN A GIVEN SEALING BLOCK ASSEMBLY
NEED NOT ALL BE OF THE SAME SIZE REDUCERS MAY
BE USED WITH CABLES HAVING AN O D.UP TO ONE-
QUARTER INCH (6.4 MM) SMALLER THAN THE RANGE OF
THE OPENING IN THE SEALING BLOCK ASSEMBL Y.

SLIDE THE FIRST SECTION OF SEALING BLOCK
ASSEMBLY INTO FRAME KEYWAYS, BEGINNING AT ONE
END OR BOTTOM OF FRAME. BE CEHTAIN THAT FLAT
SIDE OF THIS ASSEMBLY IS5 AGAINST INSIDE SURFACE
OF FRAME.

ARRANGE CABLES IN SLOTS OF SEALING BLOCK
ASSEMBLY SECTION. WHILE HOLDING THESE CABLES IN
PLACE. SLIDE THE MATING SECTION OF SEALING BLOCK
INTO TRAME. CAUTION: WHEN INDIVIDUAL CONDUCTORS
OF A POWER CIRCUIT ARE CARRIED THROUGH A
FRAME, ALL CONDUCTORS OF THAT CIRCUIT SHOULD
BE INSTALLED IN THE SAME SEALING BLOCK
ASSEMBLY TO AVOID HEATING OF THE PRESSURE PLATE
DUE TO ELECTRO-MAGNETIC INDUCTION. REPEAT
OPERATIONS OF STEPS 4 AND 5 WITH APPROPRIATE
SEALING BLOCK ASSEMBLIES UNTIL ALL SEALING
BLOCK ASSEMBLIES ARE IN PLACE

INSTALL RFDUCERS WHERE NEEDED FILL UNUSED

FIGURE 3B62. Multi-cable penetrators installation notes (type

NOTE
1. THIS FIGURE SUPERSEDES SHEET 3862
OF DRAWING 803-5001027

FRAME SPACES WITH BLANK SEALING BLOCK ASSEMBLIES.
FILL UNUSED OPENINGS IN THE SEALING BLOCK ASSEMBLIES
WITH CORRECT SIZE PLUGS.FOR HOLES ONE SIZE LARGER
THAN PLUG USE PLUG AND REDUCER N COMBINATION. BE
SURE THAT PLUGS AND REDUCERS ARE FULLY INSERTED
INTO OPENINGS OF SEALING BLOCK ASSEMBLIES.
ASSEMBLE KEEPER BAR OVER CAST STOPS OF

FRONT PRESSURE PLATES

TIGHTEN ALL NUTS ONLY A FEW TURNS AT A TIME UNTIL
SEALING MATERIAL "ROLLS" INTO SPACES BETWEEN
PRESSURE PLATES OF SEALING BLOCK ASSEMBLIES

AND BETWEEN PRESSURE PLATES AND FRAME THIS
STEP TO BE PERFORMED WHEN AMBIENT TE MPERATURE
IS AT LEAST 40 F (45 C)

UNIFORM TIGHTENING OF COMPRESSION HARDWARE IS
IMPORTANT. IT CAN BE PROPERLY DONE 8Y NOTING
HOW FAR THREADED STUDS EXTEND THROUGH NUTS,

IN GENERAL, WHEN ASSEMBLICS ARE ALL INSTALLED,
EXTENSION OF THREADED STUDS WILL BE NEARLY THE
SAME FOR 1HOSE ASSEMBLIES OCCUPYING THE SAME
NUMBER OF FRAME SPACES

CAUTION TORQUE VALUES ON NUTS SHOULD NOT
EYCEED 12 FT LBS ON 5/16 BOLTS NOR 45 FT LBS ON
7716 BOLTS. THESLE TORQUE LEVELS ARE NOT
OHDINARRY REQUIRED TO EFFECT A SEAL. HOWEVER,

IF NUTS ARE TORQUED TO THESE VALUES AND A
TIGHTER SCAL IS REQUIRED RETORQUE AFTER 24

HOURS

CHECK TIGHTNESS OF ASSEMBLY BY PLACING A BRIGHT
LIGHT SOURCE ON ONE SIDE Of THE ASGEMBLY AND
INSPECTING IT FROM THE OPPOSITE SIDE TO SEE IF

ANY LIGHT IS VISIBLE THROUGH THE ASSEMBLY. ANY
VISIBLE LIGHT INDICATE'S THAT PROPEFR SEAL HAS NOT
BEEN FORMED. TIGHTEN COMPRESSION HARDWARIE
FURTHER.
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NOTES.

t. THIS MEETHOD IS EQUALL TO AND IS AN ACCEPTABLE
. e | REPLACEMENT FOR M2423%/17 AND 18
r“ﬁal‘ \MWHWQ 1 — . ﬂ e 2. WELDING SHALL BE IN ACCORDANCE WITH
¥ - - MIL-STD-278
- M24238/10 M24238/10
- N 3 BREAK ALL SHARP ED(ES.
4. PIPE SHALL BE PR ASTM-NA 106-80 GRADE A
, -~ STAMP OR ROLL PART NUMBER AND HIZE - - S. THIS FIGURE SUPERSEDES 'SHEET 3B60 OF
‘ 1/8 HIGH h N DIRAWING R03-5001027
7 r
7
L] o — — WEW - "
ARYET] . SEE NOTE 2 t a2
PPE PPE
oSt o Sth Ot e . |
-
| BN NN S I
= BULKHEADS
(TABLE 1) DECKS:
m (TABLE 2)
b
g 8
mu
Pl
[}
>
@
= TAHLE 1-FOFI BULKHEADS TABLE 2-FOR DECKS
o — r——y——717—  —-7—- T e
=
b= STUFFING . -
= TUBE 1PS PIPE SIZF TuBE IPS PIPE SIZE
= PART NO SI2E TUBE IPART NO SIZE [STUFFING TUBE
o 3se081 A N124238/10-01 1/2 SCH 80-(27/32) 003 1 A M24238/10-01 172 8CHBO-(27/33)
= 388082 L} M24235/10-02 1/2 SCH 80-(27/32) 3860032 . M24235/10-02 172 SCHBO-(27/32)
e 386083 c M24235/10-03 3/4 SCH 40-(1-1/18) 3060033 [4 M24235/10-03 374 SCHA0-(1-1718)
] 388084 [ M24235/10 04 3/4 SCH 40-(1-1/18) 3860034 o M24238/10-04 374 SCHA0-(1-1716)
S 386085 3 ~124235/10 08 1 SCH 40-(1-211/84) 3860038 € M24225/10-08 1 SCH4CO-(1-21/64)
I} Jseome 2 %124238/10-0'0 1 SCH 40-0-21/84) 3860038 ¥ M24235/10-00 1 SCHAG-(1-21/84)
o aseonr [ NI24235/10-07 1 3CH 40-(1-21:64}] 8-18/10 3880037 [] M24235/10-07 1 SCHAO-(1-21/84)
- J8e088 4 M24235/10-08 | +-1/4 SCH 40-(1-21/32)  8-18/18 3860038 4 M24238/10-08 SCH 40-(1-21/32)
= 186089 x MI24235/10-€C9 [ 1-1/4 SCH 40-(1-21/32)] 3-8/ 3880039 3 M24235/10-09 sChH
o 3860810 L MI24235/10-10 | 1174 SCH 40-(1-21/32)]  3-t/e ssa0«0 L M24238/10-10 SCH
a 3860811 [ M24235/10 11 | 1172 SCH 40-(1-20/32)|  3-8/8 3880041 “ M24235/10-11 SCH
3860812 N Mi24233/10-12 | 1-1/2 SCH 40-(1-20/32) 3-9/8 3860042 N M24235/10-12  J1-v/2 SCH
36860813 4 NI24236/10- 13 2 SCH 40-(1-3718) 3-s/8 3860043 L4 M24234/10-13 2 sCH
38008 14 R M24238/10-14 2 SCH 40-(1-5/ 18) 3-es8 3860044 R M24235/10- 14 2 scH
3860815 s M24238/10-15 2 SCH 40-(1-5/18) 1-57 3860043 s M24236/10-14 2 SCH
3860818 T M24238/10-18 | 2-1/2 SCH 40-(3- 1-5/8 3Be0Dae T M242386/10-18  |2-1/2 SCH
3860817 v M24238/10-17 | 2-1/2 SCH 40-(2- 1-s18 3860047 v M24230/10-17  (2-1/2 SCH 40-2-7/8) S-1/8
Jeeoe e w M24238/10-18 | 2-1/2 SCH 40-(2- 1-3/8 3860048 w 10-18 | 2-1/2 SCH 40-(2-7/@0) 5118
880819 x M24235/10- 119 3 SCH 40-(3-1/2) 1-5/8 880049 x 10-19 I SCH 40-3-1/2) s-7/8
3860820 Y M24235/10-20 3 SCH 40-(3-1/2) 1-5/8 38800380 A M24234/10 70 3 SCH 40-(3-1/2) 8-1/8
3860821 4 M24238/10-21 3 5CH 40-(3-1/2) 1-3/8 3860051 | 4 M24238210-21 3 SCH 40-(3-1/2) s$-7/8
3860822 AA M24235/10 22 - - 3860082 AR M24234/10-22 A SCH 40-(2-1/2) 4a-ve
1860823 88 | mM24238/10 uu; - . 3880083 L1 M24238/10-23  [3-1/2 SCH 40-(4) 4-1/8

" SH 132317161 : .

3B60. Situfting tubes reduced diameter for decks and bulkheacls with pipe protection.
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NOTE
1 THIS FIGURE SUPERSIEDES SHEET 3859 OF
DRAWING E03-50010:27

DECK_ALUMINUM OR mﬁMMr DECK AL'JMINUM OR STEEL
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FIGURE 3B59. Round multiple cable penetrator installation in steel or aluminum bulkhead.
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NOTE
1. THIS FIGURE SUPERSIEDES SHEET 3858 OF
DRAWING €03-5001027
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R i CABLE SUPPORT. USE APPROPRIATE h

C &t P ] a1 ne 3| METHOD OF INSTALLATION - “

ﬁl»w..ﬁ..o SHEET STIEEL
1/18 THICK MAY ALSO
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METAL OR
PERFORATE() SHEET
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FIGURE 3B%58. Round multiple cable penetrator shield.
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FIGURE 3857 Multiple cable penetrators Installation In
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CABLE SUPPORT USE - '
APPROPRIATE ME THOD (TYP) A,L

3B571

N
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m # le  PIPE
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]
|
I
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NOTE
1. THIS FIGURE SUPERSEDES SHEET 3857 OF
DRAWING 803- 5001027

steel or aluminum decks adjacent to bulkheads.
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NOMENCLATURE

ROUND MULTIPLE CABLE PENETRATORS (RMCP)
A SYSTEM OF PASSING CABLES THROUGH WATER
AND NON-WATER TIGHT BULKHEADS AND DECKS
DESIGNED TO SUIT PARTICULAR BULIKHEAD ANO
DECK WEIGHTS.

(A) PHYSICAL ARRANGIEMENT AND IDENTIFICATION
RMCP2-30
“1 "1 T._ SQUAFIE OPENING IN MLLIMIETERS
FOR CABLE ACCEPTANCE
| RMCF' ANO PIPE SIZE DESIGNATION
~ ROUND MIULTI-CABLE PENETRATOR BOD'Y

(E)) RMCP CONSISTS OF (7) 'SEVEN BASIC SLZES 3,
25 3 4,5 6 AND & FOR INSERTIOM INTO STEEL
PIRE (TABLE 1) OR ALUMKNUM PPE (DETAL 2).

(C) COMPRESSION HARDWARE FOR SEALING IS
COMPRISED OF THE: FOLLOWING

(1) BACK CONPRESSION PLATE (DETAL 1) WiTH
PRESS FITTED COMPIRESSION BOLY (TABLE: 3)
TO MAKE FURNISHED ASSEMBLY (TAELE 2).

(2) FRONT COMPRE SSION PLATE SNWILIAFI TO
BACK COMPRESSION PLATE ONLY T IS
FURNISHED WITHOUT COMPRESSION EIOLT .

(3) HEX NUT (TABLE 4) TO BE USED WITH FRONT
COMPRESSION FLATE AND STUD.

(1) INSERT BLOCKS
TWIN HALF BLOCKS ARE SPECIALLY FORMULA TED
OF A NEOPREINE ELASTOMER WITH A CENTERED
SEI-CIRCULAR GROOVE  WHEN MATCHED AROUND
A CABLE. THESE BL.OCK'3 FORM A SINGLIE BLOCK
WITH A TIGHT FIT. SEE NOTE 2

(£} SPARES
SOLID BLOCK'3 ARE SPECIALLY FOFMULATED OF

FUTURE CABLES. SIZES SHOWN ON SHEIET 3826.
(FF) FLL-INS
SAME MATERIAL AS INSERT BLOCKS AND
SPARES AND ARE USED TO FRL THICKINESSES
OF 5 OR 10 MILLIMETERS CREATED BY THE
PRESENCE OF DIFFERENT SIZE BLOCKS IN THE
SAME ROW ALSO EMPLOYED TO INCREASE
THE PRESSURE IN THE PENETRATOR LT
WHEN EXCEPTIONALLY S50FT CABLES ARE USED.
THESE FILL-INS ARE AVARABLE IN TWO SIZES
24Xx5/0 OR 12X 10/0 SIEE SHEEY 3826
SERRATIONS HAVE BEEN PROVIDED TO PERMIT
SLICING OF THE FILL-INS TO THE REQUIRED
LENGTH. EXAMPLE: 6X10/0, 8X5/0 ETC

(3) TALLOW
INSERY BLOCK LUBRICANT USED 'WHEN PACIKING
PENETRATOFR! UNIT ALLDWS THE BLOCKS SILIDE
EASILY OVEFI EACH OTHER WHEN PACKING
AND COMPRESSING THEEM AROUND CABLES.

(IH) SEALER
LIOUID SILICONE RUBBER APPLIED TO CABLE
SIDE OF EACH GAUGE ELOCK. UPON
COMPRESSION THIS PROVIDES A SEAL
BE TWEEN THE ARMOR OF THE CABLE AND iITS
IMPERVIOUS INNER SHEATH

1) ASSEMBLY STEPS

€1) PLACE RMCP INTO APPROPRIATE PIPE
SLEEVE AND LEAVE SLIGHTLY EXTIENDED

(2) PASS CABLE THROUGH RMCP.

(3) PLACE MODULIES AFIOUND CAEILE AND
INSIDE RNICP.

(4) PRESS COMPLIETE ASSEMBLY INTO PIPE
UNTIL FLANGE IS FLUSH WITH END OF PIPE.

(5) THEN TIGHTEN HARDWARE FOR
COMPRESSION AND EXPANSION OF MULTH-
PLUG TO ACHIEEVE AIR AND WATER SEAL.

(J) ALL DIMENSKONS ARE IN INCHES UNLESS
OTHERWHISE STATED

SH 132317157

TABLE 1
OUND CAFIBON STEEL TUBE
VENT | oo [wau |[MEETAY  tvee | oty | FSRENO |rom O
RMCP2 [2-3/8] 164 | 2.067 SCH 40 PPE | 3.€53 12
RMCP2.5[2-7/8] 200 | 2469 |SCHA4OPPE | 5703 12
[RmcPa [3-1/2] 216 | 3068 |SCH 4D PPE | 7576 — 12
RMCP4 [4-1/2] 237 | 4D26 | SCH40 PPE | 10790 12
[RmcPs [s-one] 258 | 5047 SCH 40 PPE | 14.620 12
[RmcPe [6-5/8 280 |~ 61085 | SCH 40 PIPE | 18970 _ 12
AMCPE |8-5/8| 522 | 7.081 SCH 40 PIPE: | 28550 12
TABLE 2
__ ROUND ALUMINUM (ALLOY 8061-T8) o
R S R A g
RMCP7 |2-3/8] 154 2087 SCHaD PPt | 1264 | 4 | 12|
(RiacP25]2-7/8] 203 | 2489  |[SCH4DPPE| 2004 | 4 | 12
[Fmces [3-172] 216 | 3068 | SCH 40 PWE | 2821 T2 ]
Rmcea [4-172] 237 4026 |SCH40PPE| 3733 | 4 BETI
"FMCPs o8] 258 | 5047 |ScH40PPE | 5057 | 4 | 12|
FimcPe |6-5/8] 280 | 6065 | scHaoPwE| 6564 | 4 | 12|
fimcPe |a-s/8] 322| 7981 |[ScHaoPwE| 9878 | 4 | 12|
= .../y,/
® N

AN,

"ROUND MR THCABLE PENETRATOR

@ = (-

COMPRESSION BOLT

TABLE 3

1. #8-32 FLAT HEAD STRUX CLINCH BOLT
(APPLICABLE ON SIZE 2.2.56 AND 3 RMCP)

2. M-8 RD. HEAD STRUX CILINCH BOLT
{(APPLICABLE ON SIZE 4 AND 8 RMCP)

3 M-8 RD HEAD STRUX CLINCH BOLT
(APPLICABLE ON SIZES 8 AND 8 RMCP)

WY

000!

=y
DETAR 2

BACK COMPRESSION BOLT

e

BACK COMPRESSION PLATE
WITH HAROWARE —————

i

COMPRESSION BOLY |.\
'

AMCP -—— v\
’ H»
/ 3
EE,

\\;
[:] s
FRONT
1 J=— COMPRESSION
B>
@ COMPRESSION NUT

ROUND MULTI-CABLE
'PENETRATOR ASSEMBLY

©

5/16 e

NOTES:
1. BOLTS AND BACK COMPRESSION PLATES ARE FACTORY
ASSEMBLED INTO ONIZ UNIT
2 INSERT BLOCK CABLE ASSIGNMENTS ARE SHOWN ON
SHEETS 3826.3841 AND 3342
3. THIS FIGURE SUPERSEDES SHEIET 3856 OF DRAWING
803-5001027.

TABLE 4

HEX NUT
UTILIZED FOR UNIT
COMPRESSING

8X32 HEX NUT APPIICABLE

WITiH RMCP2, 2 5 AND 3
M6 HEX NUT APPLICABLE

V18 [ WITH RMCP4 AND RMCPS,

M8 HEX NUT APPLICABLE

WITH RMCPS8 ANO RMCPS8
- fe-1/8 (8X32)
— 3/18 (M6)
- ﬁ-:. (m8)

COMPRESSION NUT

172

SIDE: VIEW

FRONT COMPRESSION PLATE

FIGURE 3B56. ROUND MULTI-CABLE PENETRATORS.
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RM(CP2

RMCP2S|

RMCP3
RMCP4
RMCPS
RMCP8
DIA.uvw

——A——
IN MM 8 c D E
,W 1,181 30 _25% | w1 ~804L7
| 1220 30 2559 197 2302
e w0 | 2559 | 187 | 2000
262 | e | 2558 | er | 4000 | .
e | a0 | asse 1 e | so0 | s
3543 %0 | 2558 | 07 | eooo | 63
" are3 | 120 | 2sse | o7 | 8000 |

~~~FOR FACTORY CUT CORNER FOR RETROFIT APPLICATIONS

ADD "0° TO THE NOMENCLATURE 1E "RMCGPO”

MATERIAL: SPECIAL MEOPRENE ELASTOMER

FIGURE 3B55. ROUND MULTIPLE CABLE PENETRATORS (DIMENSIONS).

NOTE
1 THIS FIGURE SUPERSEDES SHEET 3BSS
OF DRAWING 803-5001027
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INSTALLATION NQTES ROUND MULTIPLE GABLE PENETRATORS

1. ROUND IMULTI-CABLE PENETFIATOR (RMCP) I3 A MOOULAR SYSTEM THAT UTRIZES
STANDARD UNITS AND CIMENSIONS TO ALLOW MA XIMUM FLEXIBRLITY AND
COMPATIBILITY WITH VARIOUS NUMBERS AND) SIZES OF CABLES FINAL SEALED
UNITS AFIE DESIGNED TO PROVIDE WATERTIGHT, AIRTIGHT, AND FIREPROOF
BULKHEAD OR DECK PENETFIATIONS.

2. FREELY LUBRICATE OUTSIODE THE RMCP WITH (TALLOW) BEFORE INSEFITING INTO
PIPE SLEEVE. BUT DO NOT PUSH RIMCP COMPLETLY INTO THE SLEEVF AT THIS TIME.

PULL ALI. CAEWES THRU THE IRMCP. BEARING IN MIND, CABLES SHALL ALWAYS
APPROACH IN A HORIZONTAL PLANE TO THE PENE TRATOR THIS CAN BE
ACCOMPLISHED IF THE NEAREST CABLE HANGER IS 16 MIN. FROM BULKHEAD.
CABILES RUNNING UP THEE BULKHEAD AND THIU AN RMCP MUST HAVE ITS FULL
BENDING RADIUS OUTSIDE OF THE PENETRATOR WHILE IN THE PROCES'S OF PULLING
CABLES, IT IS IMPERATIVEE THAT A REASONABLE AMOUNT OF SLACK SHOWLD BE
LEFT TO FACKITATE MOVEMENT Of CABLES WITHIN THE RMCP TO EASE PACKING
OPERATION. ALSO. IT IS NECESSARY THAT EACH CABLE BE IDENTIFILD ON THE
COMPRE 5SION NUT SIDE OF MUL TIFLE CABLE PENETRATOR BY LEAD NUMBEF! AND
CABLE SIZE ALL CABLES THROUGH A NEW ROUND MUL TIPLE CABLE PENETRATOR
SHALL BE PULLED PRIOR TO INSTALLING INSERT B{.OCKS.

Lod

AFTER PULLING ALL CABLES THROUGH A PARTICULAR ROUND MUL TI-CABLE

PENETRATOR. IT CAN BE PACKED FIRST. APPLY A LIGHT COAT OF CABLE LUBRICANT

(TALLOW) TO ALL OUTSIDE SURFACES OF THE INSERT IBLOCKS AND INSIDE OF THE

RMCP.  APPLY GENERAL ELECTRIC'S RTV- 106 SEALER ON THE SURFACE OF EACH

BLOCK TIHAT CONTACTS THE CABLE (A 1/8 BIEAD EVERY 172 AROUND THE

) CIRCUMFFRENCE). EACH RMCP MUS T BE LAD OUT (BLOCKED) SHOWING SOI 10

nh BLOCKS (USEL) AS SPARES) AND CABLE ASSIGNMENTS PRIOR TO PACKING A
TYPICAL EXAMPLE OF A PACKED RMCP UNIT WITH LOCATION ASSIGNMENTS FOR

PACIKING 1S SHOWN DEL OW

\ ¢ @
AN '
/ - ‘\ \\\
T
//l\
(A} SELECT INSERT ELOCKS AND SPARES (SEE NOTE 2) AND PREPAFIE
AS LLUSTRATED ABOVE. (LUBRICANT AND SEALER WHERE REQUIRED).

/(ocd FOR RETROFIT PURPOSGES

CAUTION FIOR EASEST PACKING DO NOT INSERT THE BLOCKS FULLY INTO THE SQUARE
ROLE DNTR AL

L CABLE HOLDING AND SPARE BLOCKS ARE IN THEIR ASSIGNED LOCATIONS.

SH 132317155

FIGURE 3B54. Round multi--cable penetrators installation notes

NOTES

! THE ROUND MULTI-CABLE PENETRATOR SHALL NOT
BE INSTALLED IN BUULKHEADS AND DECKS WHICH
ARE EXPOSED TO THE WEATHER

2. INSERT BLOCK CABLE A5SIGNMENTS ARE SHOWN
ON FIGURES 3B26, 3841 AND 3042 .

3. THIS FIGURE SUPERSEDES SHEFT 3854 OF DIRAWING
803--5001027

(C) ON ‘TOP OF THE PREVIOUSLY INSTALLED 3L OCKS. PLACE FOUR 20/0
SPARES AND THE LOWER HALF OF THE 40/28 LINDER ITS CABLE. N
THE NEXT HIGHER ROW PILACE TWO 20/0 SPARES AND THE LOV
HALF OF 20/9 AND 20/11 UNDER THER RESPECTIVE CABLES THEN
ADD UPPER HALVES OF 40/28 20/9. 20/11 ON ToP.

(D) ADD FINAL ROW/ OF (8) St 20/0 SPARES.

(E) ALL BLOCKS AND THEIR RMCP CAN MNOW BE FULLY INSERTED
SMULTANEOUSLY LE. THE BLOCKS PUSHED COMPLETELY INTO THC
SQUARE HOLE OF THE PLUG AND AMCP COMPLIETFLY INTO THE St EEVE.

(F) WHEN THE RMCP UNIT IS COMPLETELY FILLED AND INSERTED THEN THE
NUTS ARE ALTERNATELY TIGRTENED UNTL THEE RMCP IS SECURE IN
THE HOLE THE INSTALLATION IS THEN COMPLETE

4. TO ADD A NEW CABLE TO A PACKED RMCP UNIT. LOOSEM THE FOUR HEX NUT'S AND
REMOVE THE DESIRED SPARE INSENRT MODULES PULL THE NEW CABLE AND ADD
MATCIING CABLE MOLDING BLOCKS PER PREVIOUS INSTRUCTIONS

S TEMPLATE ALL WORK FROM Stap.
6 ALL WELDING AND INSPECTION TO B IN ACCORDANCE WITH MIL-STD- 278.
7. ALL PAINTING TO BE DONE W ACCOFIDANCE WITH MI—€-917

8. THIS PLAN WAS DEVIELOPED FROM DESIGN DATA SHIEET DOS 1100-1.
REINFORCEMENT OF OPENINGS N STRUCTIURE OF SURFACE SHIPS OTHER THAN N
PROTECTIVE PLATING TO PERMIT INSTALLATION OF ROUND MULT) -CABLE
PEMETRATOR IN WATERTIGHT DECKS AND BHDS OF SURFACE SHIPS

9 FILLET WELD REINFORCEMENT FOR T2V. 1 WELD JOINT SHALL BE 1/8 FOR
PLATING UP TO 153# AND 1/4 FOR PLATING ABOVE 17.65¢

10. THE BHDS AND DECK'S WHICH ARE CONSIDERED YO BE LONGITUDINAL STRENGTH
MEMBERS ARE DEFINED IN NAV SHIPS; DESIGN DATA SHEET DD$ 1100-1 AS
COMPONENTS N "STRENGTM ENVELOPE (LE. IN OUTSIOE PLATING, UPPER MOST

11. AFTER INSTALLATION IS COMPLEETE, PIPE SLEEVE OF PENETRATOR MAY BE PAINTED
TO SUIT SURROLINDING STRUC TURE I ACCORDANCE WITH GENIERAL SPECIFICATIONS
FOR BULDING SHIFS FOR THE U'S, NAVY.

ROUND MULTI-CABLE PENETRATORS;

EOR EXISTING CABLES
12. TEMPORARILY INSULATE CABLE FOR PROTECTION AGAINST WELDING AND BURNING

13. FIEMOVE OLD NON-WATERTIGHT STRUCTURE.

14. PREPARE HOLE IN BULKHEAD TO RECEIVE (ROUND MU TI-CABLE PENETRATOR
(DESIGNATED “"RMCPO"). ONE CORNER OF IAMCP 1S CUT (SEE DETAL A) 10 ALLOW IT
TO BE OPENED AND PL.ACED ARCUND THE EXISTING CABLES. PPE SLEEVE MUST
ALSO BE PLACED AROUND THE CABLE.

15. SEGREGATE AND CONFINE REQUIRED CABLES FOR PRIOTFCTION AND NSTALLATION

_o m,_._cm.qrz..q INTO PREPAHED SLEEVE N BULKHEAD. THIEN PRIOCEED AS OUTLINED!
W NOTE 3
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CABLE ADAPTES BEY | ADAPTER SE1] HORT EFFECTIVE CABLE ADAPTER SE7T| ADAPTEA 8ET] HOST CEFFECTIVE CABLE ADAPTER SET| ADAPTER SEY] HOST EFFECTIVE
(STEEL) AL UMM ) TUBE | REDUC TOM E (3TEEL) (ALY ) TUBE [ MEOUC TION SiZ¢] - (STEELS (AL UMM TUBE [MEDUC TION SITE
23wUA-81  pBae21BAAX|sBas21AAAX]| AA x sawus-1e | smanresmas | 38asreamu] w "
20-10 - _ . _ sswus- 19 - - " -
sswus-24 - - s -
e provoreed Iorovmedl IS < 38wus-30 [ 3ses1eswt [aBdstoawt| w v
wﬂ.\uo - ° - ISWUS-37 | IB4SIESWT | JB481RAWT] W T
iy - b4 - Aswus-4¢ - - w -
20-60 ssaetiss]| smasriaLs| o A -3 3348430C | 2848, o c
2ua-10 as4sasoc | masannc | o c wc.u w.u:-gn Jaseaar ] O M
oats broeteedl Ibesropredl B4 b u-12 a81230k | dBasizaix | L
- 4
wﬂn‘“ uc.ul soC vfM-»Un M M anw-8 - - 5 -
20A-48 - - a n
a8 14 IBAI1BBA | IB4SI1ABA s A
20A-00 3sast 180 | dmamriaLs| o 3 e bogppdiosnll Iepptininl N
2wAU-40 asasrasnm | 3nesreanm| w “ 43)-20 38481384 | 384ntacA | O A
BKVTSGA-100 - . -
asF-7 seanr 10| 3mannias] ’ o | sasrenwr . ;
6XVTSGA-280 - w -
ettt 3s4sasoc | Imagarnc) o < SKVTSOA-380 [ 3848228AA Y 3B4s22AAAY| AR v
Yo - - H - SXVI8GA-400 | 3848233AAZ [384823AAAZ| AA z
384-16 38481884 | 384stama| B A
BKVT80U-100 - - s -
. e ordpeell Bl N SKVTSOU- 180 | 3848108wT | 1848 10aWT] W Y
, BRVT3GU-280 - - w -
3822 38481384 | 36481484 | B L SKVTS0U-350 38482 18aAx Piasz uanx| aa x
ssua-s _ ° _ SKVTSOU-400 |3848238AAZ {384823AAAZ| AA z
38UA-12 - - » z
38UA-14 3848188A | 3s4stama| ® A 883 3848480C | 3B484ADC | D ¢
frose 3848430C | 3s4saaDC| D c pesrlitrt bt - . -
su-7 3848840 | Q@ € | seanron
35010 seearasl U S $5as-180 | saduieawr[sasereawr| w v
asy-14 sastzalx | L x 4304~ - - =
e ' Rt B “ 030U-100 | 384010890 |v84st0asr | 8 3
€30U-128 - - s -
Moriies 384810337 | J0agrenne) o r 030U-150 | 3840108wT |smsntoawT]| w T
33044 3040103wT [384018AWT| W T €30u-200 - - w -
sawa-3 - - ° _ ws-e s84s080€ | 3e4ssacE | @ [
- 4811 Al
A Rl Rt B ! 7804-3 3848480C | s84dan0c | O c
3SwA-14  {3megrasm lasegraanm] N M Ts6A-4 - - ° -
T - - . - 780u-8 3848480C | 3sasarcc | © c
aswA-30 | asearnswr|asesisawr| w l; Tsau-4 - - o -
A-37 L TE3
A, |eesioswrizndereanT) = T 738-2 3s4s4s0C | 3oasanoc | © ¢
FYT T - - o - sNw-o - - o -
Iswu-7 - - a -
ISWU- 10 - - L -
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FIGURE 3BS53. Stuffing tubes cable assignment using reducer adapters.

NOTES:

1. ADAPTER SET CONSIST OF ONE(1) FLAT WASHER
AND ONE(1) BEVEL REDUCING ADAPTER

2. THIS FIGURE SUPERSEDES SHEET 3853 OF
DRAWING 803-5001027
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FIGURE 3B52.Stuffing tubes cable assignment using reducer adapters.

NOTES

| ADAPTER SET CONSIST QF ONE (1) FILAT WASHER AND
ONE (1) BIEVEL REDUCING ADAPTER

2 THIS FIGURE SUPERSEDES SHEET JB8S51 OF DRIAWNG
803-5001027
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NOTES:

1. ADAPTER SET CONSIST OF ONE(1) FLAT WASHER
AND ONE(1) BEVEL REDUCING ADAPTER

2 THIS FIGURE SUPERSEDES SHEET 1852 OF DRAWING

803-5001027
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NOTES:

1. ADAPTER SET CONSIST OF ONE (1) FLAT WASHER
AND ONE (1) BEVEL REDUCING ADAPTER

2 THIS FIGURE SUPRESEDES SHEET 3850 OF DRAWING
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FIGURE um_ao.g_l_...mlnanum:m Stuffing tube and kickpipes minimum spacing.
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NON NUCLEAR PENF TRATION ONLY
PACKING, RE TAINING (MEOPRENE ) ——

PACKING, SEALING, MIL-P1668'5, CLI, COMP' B

/1170 ﬂ@)))///)

Q)
5

ADAPTER ADAPTER EXISTING | “N"Dm EFFECTIVE | “A" DIM
SET SET TUBE [ REDUCTION 10
(STIEEL) (ALUMINUNI) SIZE
184815BA 38481484 [ 08rs A 0,406
8482 SDA 38462ADA [} 1032 A . 406
18483508 38483408 [ 1 032 8 313
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184875GD 38487AGD [4 1360 0 750
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FIGURE 3B48. Stuffing tubes bevel reducing adapter

NOTES

t. ADAPTER SET CONSIST OF OME FLAT WASMER AND ONE BEVEL
REDUCING ADAPTER

2 DEFINITION OF ADIPTER SETS NUMBERING SYSTEM FOLLOWS

38481508
secton | ! REDUCTION SIZE
GROUP 7 o _HOIST TUBE
SHEET t STEEL OR ALUMINUM (S OR &)

| SEQUENCE
3 NEOPRENE SHALL BE IN ACCORDANCE WITH MIL-R 15624, CLASS |, GRADE 50

4 THIS FIGURE SUPERSEDES SHEET 3848 OF DRAWING 803-5001027

assemblies (MIL-S--24235/18).
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38471
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AN uun(rfrt{ i,
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il ik de i i
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BULKHEAD - STEEL

- FOR WELD SIZE. SEE
4 - PAl AR
PIPE - STEEL SIZE 3" 4 4.1

ONS 1-10

rd

W\WH@P‘&L DEGIAUSSING n»wrmw

TYPE MDGY

S

STUFFING TUBE

3B472

- PACKING - SEEPARA. 4.1.8

— IMPERVIOUS SIHEATHING

BANDING /.

-

177

R

AN

7

o

ROUND INSIDE EDGE
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RN

. R

T
|
s

IBANDING —ARMORA
da 7
4 rd
£
R AR Y
S
) e
K
Ao \Lrl_wr«,
DEGAUSSING CABLE -
TYPE MDGY

PACKING - SEEPARA 4.18

\ STUFFING TUBE

3B471

INSTRUCTIONS

CUT AWAY THE OUTER ARMOR IN THE WAY OF THE

STUFFING TIIBE AND REMOVE THE DUCK TAPE DOWMN TO

THE IMFERVIOUS SHEATHING

2 CLEAN THE IMPERVIOUS SHEATHING TO ALLOW BONDING

OF THE SEALANT

WNAP THE CABLF AREA TO BE SEALED, WiTH LAYERS OF

POROUS PLASTIC SPACEF TAPE UNTIL THE DIAMETER OF

THE AREA TO RE SEALED IS NEARLY EQUAL TO THE OUTFR

DIAMETER OF THE MDGY CABLE

ATTACH THE INJECTION FITTING NEAR THE CENTER Of

THE AREA TO BE SEALED

COVER THE AREA 1) BE SEALED WITH A LAYER OF NO 22

SCOTCH ELECTRIC TAPE TO FOAM THE OUTER MOLD FOR

THE RESIN AND TO SFCURE THE INJECTION FITTING IN

PLACE

COVER THE ELECTRICAL TAPE WITH A CLOTH TAPE

TIGHTLY WRAPPED TO RESTRAIN THL MOID WHEN IT IS

UNDER PRESSURE

INJECT "SCOTCHCAST" RESIN NO 4 (MINNESOTA MINING

& MFG CO) INTO THE SEALING AREA BY MEAMNS OF A

PAF.SSURIE GUN ATTACHED TO THE INJECTION FITTING

PRICK PIN HOLES THROUGH THE ELECTRICAL TAPE NEAR

THIT EXTREMITIES OF THE SEAL THE SEALING AREA IS

€D AND VOID FIREE WHEN DROPS OF RESIN FORM AT
THE: PIN HOLES

D AFTER TIHE RESIN HAS CURED REMOVE THE CLOTH TAPE
AND CUT OFF THE INJECTION FITTING

10 POSITION THE MOLDED AREA OF THE MDGY CABLE WITHIN

THE STUFFING TUBE AND TIGHTEN GLAND NUT

aB472
ALTERNATE TO METHOD 33471

INSTRUCTIONS

1 CUT AWAY THE OUTER ARMOR IN THE WAY OF THE
STILIFFING TURE AND REIMOVE THE DUCK TAPE DOWN
TO THE IMPERVIOUS SHEATHING

2 INSERT EXTRA PACKING RINGS IN STUFFING TUBE

3 POSITION THE IMPERVIOUS SHEATHING AREA WITHIN THE
STUFFING TUBF AND TIGHTEN GLAND NUT

FIGURE 3B47 Sealing degaussing cable In bulkhead stutfing tubes.

NOTE

1. THIS FIGURE SUPERSEDES SHEET 3847 OF DRAWING
803-500)1027 ANO SECTION 4 SHEET 148, OF
DFIAWING | NAVSEC NO 9000 -56202-73980
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3B46!
SEALING UNUSED STUFFING TUBES
IN DECKS AND BULKHEADS

SEALING PLUG MIL-5-23235/19
APPLICABLE TO ALL DECK AND BULKHEAD TYPES

SEALING PLUG-STEEL.-

|, -~ STUFFING TUBE

_ -—PACKING (SEE PARA. 4.1.8)
REMIOVE BOTT(OM BEVELED
HARD PACKING RING

3B462

SEALING UNUSED KICKPIPES AND
STUFFING TUBES WITH REMOVABL €
STUFFING TUBE BODY

PIPE CAP
SIZE AS
REQUIRED

. \ BULKHEAD OR DECK
—

P S AN

STUFFING TUBE FIPE -
OR KICK PIPE

SH 132317147

MNOTES:

1. APPLICATION OF THE METHODS SHOWN (3B461 & 3B462)
ARE INTENDED FOR EXISTING INSTALLED STUFFING TUBES
WHOSE CABLES HAVE BIEEN REMOVED AND NOT NECESSARILY
REPILACED.

2. THIS FIGURE SUPERSEDES SHEET 3848 OF DRAWING
803-5001027, SECTION 4,SHEET 17 OF DRAWING NAVSEC
NO. 8000-56202-73980

4861 3INNT $T

(AAVN)E-£002-01S-00a

FIGURE 3B46. Seallng unused stuffing tubes In medium steel bulkheads and decks.
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NOTES:

1. TABLE B INDICATE'S NEW TUBE SIZE F_‘_dbﬂ_OZﬂ FOR
ADAPTATION TO UNDEFISIZED NON- REUSANBLE
STUFFING TUBES.

. REAM SMOOTH AND ROUND OFF INSIDE EDGE OF
EXISTING TUBE TO PREVENT CABILE CHAFING.

3845} 3. THI'S FIGURE SUPERSEDES SHEET 3845 OF DRAWING

801-5001027 SECTIOM 4, SHEET 103, OF DRAWING
NAVSEC NO. 9000-$6202-73980.

TABLE A
STUFFING TUBE SIZES FOR ADAPTATION
TO EXISTING UNDERSIZED STUFFING TUBES OF THE
SAME TYPE TO ACCOMMODATE LARGER SIZE
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FIGURE 3B44. Changing stuffing tube sizes to accommodate smaller cables.
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(SEE NOTE 2)
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SLOTTED DISKS
(SEE NOTE 1)
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PARA. 4.1
~PACKING (SEE PARA. 4.18)
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GLAND NUT
% TS
i S
-

‘= — -} SLOTTED DISKS
(SEE NOTE 1

INOTES:

1. CUT A SLOT W A DISK OR WASHER ON ONE SIDE OF
THIE CABLE HOLE ONLY. TWO SLOTTED DISKS OR
SLOTTED WASHERS ARE THEN SLIPPED AROUND THE
CAISLE BIOTH IN THE GL.AND BOTTOM AND UNDER
THIE GLAND NUT. TO HOLD THE PACKING SECURELY
IN PLACE.

il. THIS METHOD IS AN ALTERNATE TO METHOD 3B441.

3. THIS FIGURE SUPLERSEDES SHEET 3843 ON DRAWING
803-5001027 AND SECTION 4, SHEET 114 OF
DRAWING , NAVSEC NO. 9000-86202-73980.

FIGURE 3B43. Adapting stutfing tubes for smaller size cables using slotted packiny disks.
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NOTES:
1. FOR OBSOLETE CABLES AND COAXIAL CABLES

SEE FIGURE 3826.

2. THIS FIGURE SUPERSBEDES SHEET 3841

OF DRAWING 803-5001027
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FIGURE 3B36. Community cable tube-watertight decks (poured seal).

i _

i

=~ CASLES. SEE NOTES 1.2 &3

—

™  OECK TUBE. SEE NOTE
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INSTALLATION CF CABLES & SEALANT

IN DECK TUBE

NOTES.
1 DECIC TUBE WALL THICKINESS. (MAXIMUM SIZE AND MAXIMUM
CUANTITY OF CABLE'S THROUGH DRILLING PLATE SHALL BE IN

ACCORDANCE WITH DOS 100-1

2 CABLIE SIZE AND QUANTITY UP 10 THE MAXINLM AL L OWELD) SHALL
BE DETERMINED BY THE SHIPYARD

3 CABLIL CLEARANCE HOLE'S SHALL BE SIZED I ACCORDANC.E WITH
STANDARD SHIPYARD PRACTICE HOLES TO BE RDUNDE ) TO PREVENT
ABRASION OF CABLE

4 MINIMUM CLEARANICE BETWEEN HOLES I DAL LING PLATE AND SIDE
OF TUBLE SHALL BE 3/8 INCH

$ SEALANT SHALL BE PRODUCTS RIESEARCH & CHEMIC AL (ORI ORATION,
SEALANT NUMRER 438 OR EQUAL WITH A MINIMUM
FINISHEID POUR DEPTH OF THREE INCHES PRIOR 1O POURING
SEALANT.GAPS AROUNO TH(: CABLIES SHALL BE PACKED WITH PLASTIC
SEALER MIt 13084 TVYPE HF TO RETAIN SEALER WHEN IN THE LIQUIO
STATE AND SERVE AS A PERMANENT FIRE STOP

§ THIS FIGURE SUPERSEDES SHEET 3838 OF DRAWNIG 803-8001027
AND SECTION 4 SHEET 134 OF DIRAWING NAVSEC

MO 900()>-86202-73950 .
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NAVSEC NO. 9000-56202-73980
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FIGURE 3B32. Multiple cable penetrator installation detalls (type RGS and RGA)
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FIGURE 3B30. Multiple ¢
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able penetrator details (type RGS and RGA).

NOTES:

1. RG8O FRAMES AND FILLER PLATES ARE MILD STEEL
ASTM A36 REINFORCING BANDS ARE EITHER MILD STEEL
$5TM A36) OR MIGH TENSILE STEEL MIL-S-22698 IN
ORDER FOR MATERIAL TO BE SIMILAR TO BULKHEAD OR

DECK IN WHICH PENETRATION IS BEING MADC

2. THIS FIGURE SUPERSEDES SHEET 3830 OF DRAWING
8013-5001027 AND SECTION 4, SHEET 175, OF DRAWING,
NAVSEC NO. 9000-5S6202-73980
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NOTES:

1. MATERIAL RGS FRAMES AND FILLER PLATES ARE MILD
STEEL ASTM A36, REINF ORCING BANDS ARE EITHER MILD
STEEL (ASTM- -A36) OR HIGH TENSILE STEEL MIL-S-22698
IN ORDER FOR MATERIAL TO BE SIMILAR TO BULKHEAD
OR DECIK IN WHICH PENETRATION IS BEING MADE

2. THIS FIGURIE SUPERSEDE'S SHE EY 3829 OF DRAWING
803-5001027 AND SECTION 4, SHEET 174, OF DRAWING,
NAVSEC NO.8000-56202- 73980
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NOTES:

1. IMULTIPLE CABLE PENETRATOFl FRAMES ARE AVAILABLE
IN VARIOUS SIZES AND ARFIANGMENTS SHOWN IS A TWO

FRAME PENETRATOR

DECK ALUMINUM OR STEEL
\! 2. THIS FIGURE SUPERBEDES SHEET 3828 OF DRAWING

803-5001027" AND SECTION 4, SHEET 173, OF DRAWING,

8s
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~ ALTERNATE POSITION OF COMPRESSION BOLY MAY BE USED

|
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o
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CABLE w:vvoxf\ = BIULKHEAD-ALUMINUM OR STEEL
USE APPROPRIATE METIHOD
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NAVSEC NO. 9000-56202-73890
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FIGURE 3B28.Multiple cable penetrator Iinstaflation In stee! or aluminum butikheads using two frame penetrator (type RGS and RGA).
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INSTALLATION NOTES

RGS AND RGA
MULTIPLE CABLE PENETRATORS

1 MULTHPLE CABLE PENETRATOR 1S A MODULAR SYSTEM
THAT UTIIZES STANDARD UNITS AND DIMENSIONS TO
ALLOW MAXIMUM FLE XIBILITY AND COMPATABILITY WITH
VARIOUS NUMBERS AND SIZES OF CABLES FINAL SEALED
UNITS WiLl. PROVIDE WATERTIGHT AIRTIGHT AND FIRE
PROOF BUILKHEAD OR DECKX PENETRATIONS

7 PULL ALL CABLF THRU CABLE PENETRATOR BEARING IN
MIND CABLES SHALL ALWAYS APPROACH IN A HORIZONTAL
PLANE PEFIPENCICULAR TO THE PENETRATOR THIS CAN BE
ACCOMPLISHFD IF THIE NEAREST CABLIE HANGER IS 16 MINI—
MUM FRON BULIKHEAD CABLES RUNNING UP A BULKHEEAD
AND THRU A CABLE PENETRATOR MUST HAVE ITS FULL
BENDING RADIUS OUTSIDE OF THE PENETRATOR WHILE IN
THE PROCESS OF PULLING CABLES IT IS IMPERATIVE THAT A
REASONABLE AMOUNT OF OF SLACK SHOULD BE LEFT TO
FACILITATE MOVEMENT OF CABLE WITIHIN THE CABLE PENE—
TRATOR T EASE PACKING OPERATION ALSOITISNECESS—
ARY THAT EACH CABLE BE IDENTIFIED ON THE COMPRESSION
BOLT SIDE OF MUL TIPLE CABLE FENETRATOR BY LEAD
NUMBER AND CABLE SIZE ALL CABLES THRIJ A NEW MULT--
PLE CABLE PENETRATOR SHALL BE PLILLED PRIOR TO IN—
STALLING INSERT BLOCKS

3 AFTER PULLING ALL CABLES THROUGH A PARTICULAR
MULTIPLE CAHLE PENETRATOR IT CAN BE PACKED FIRST
APPLY A LIGHY COA1 OF CABLE LUBRICANT (TALLOW)

TO ALL OUTSIOE SURIFACES OF THE INSERT BLOCKS, TIHE IN-
SIDE PORTION OF THE FRAME AND THE CURVED SURFACE OF
THE COMPRESSION PLATE WHEN PACIONG ARMORED CABLE.
APPLY GENERAL ELECTRICS RTV-112 SEALER ON THE
SURFACE Of EAC.HBLOCK THAT NTACTS THE CABLE (A 1/87
BEAD EVERY 1/2° AROUND THE CIRCUMFERENCE) EACH
FRAME MUST BE LAID OUT (BLOCKED) SHOWING SOLID
BLOCKS (LUSED AS SPARES) AND CABLIE ASSIGNMENTS PRIORI
YO PACKING A TYPICAL EXAMPLE OF A PACKED RGS-4 FRAME
WITH INSTRUCTIONS FOR PACKING iS SHOWN BELOW
{SCALE 374)

-.~COMPRESGSION BOLT

M 7 ENCI PACKING ASSEMBLY
e AL

g —— ———_— #T\‘v\ 3/8-16 HEX NUT

« \
@ @
o T e | — -COMPRESSION PLATE
|-~ R § .
2070 Noi 3\&,35 20/0{20/0 . STAY PLATE NO 2

20/0. .A m

2040
o 4al/ 40728 .
20/0| 20/0] - uo\o—wn,\c \w TAY PLATE NO

%

—
Ean®a FRAME
~ 20713 60722} _| o FRAM
30/0 wa —
315
FIGURE NO 7

(A) SELECT INSERT BLOCKS AND SPARES FROM SHEET
AND PREPPARE AS ABIOVE (LUBRICANT AND SEALER WIHERE
REQUIRED)

(81 STARTING WITH HEAVIESY CABLE PLACE THE .OWER
HALF OF THE 60/32 INSERT BLOCK UNDER THE CABLE IN THE
FRAME NEXT REPEAT THE PROCEDURE WITH THE 30/15 THEN
ADD ONE 30/0 SPARE ADD THE UPPER HALF OF THE 60,32 AND
THE 30,15 PLACE LOWER HALF OF 30/13 AND 30/19 UNDER
CABLE THEN ADD UPPER HALVE S ACROSS THE TOP OF THESE
ADD STAY PLATE NC' 1

(C) O TOP OF TIHE STAY PLATE PILACE FOUR 20/0 SPARES
AND THE LOWE R HALF OF THE 4)/28 UNDER ITS CABLE IN THE
NEXT HIGHER ROW PLACE TWO 20/0 SPARES AND THE LOWER
HALF OF 20/9 AND 20/11 UNDER THEIR RESPECTIVE CABLES
THEN ADID UPPER HALVES O~ 4028. 20711 AND 20/9 ON TOP OF
THESE ADD STAY PLATE NO 2

(D) ADD COMPRESSION PLATE TO THE FRAME .

SH 132317128

FIGURE 3B27 Multiple cable p

NOTES

(E)LIFT COMPFIESSION PLATE CILEAR OF STAY PLATENO 2
ADD FINAL RDOW OF SIX 20.0 SPARE'S LOWER COMPRESSION
PLATE TO THIS LEVEL.

(F) TIGHTEN COMPRESSICON BOLT DOWN ON COMPRES-
SION PLATE TO COMPRESS ENTIRE CONTIENTS OF FRAME AND
PROVIDE JUST ENOUGH CLEARANCE TO INSERT END PACK-
ING ASSEMBILY. APPLY A GENEEROUS AMOUNT OF LUBRICANT
YO THIS CAVITY TC ASSIST INSERTION OF END PACKING

(G) DISASSEMEILE END PACKING ASSEMBLY AND INSTALL
IN FRAME AROUND THE COMPRESSION BIOLT REASSEMBILE
AND TIGHTEN 3/8-18 HEX NUTS EVENLY UNTIL END PACKING
INSERT MATERIAL EXPANDS IN THE CAVITY AND THERE
SLIGHT ROLL OF THE MATERIAL AROUND THE END IPACKING
METAL WASHERS BACK OFF COMPRESSION BOLT APPROX 178
OF A TURN, PACKING 1S NOW COMIPLETE

4 WHEN A MULTIPLE CABLE PENETRATOR FRAME IS
INSTALLED IN A STRUCTURE IN SUCH A MANNER THAT THE
COMPRESSION BOLT 1S LOCATED ON THIE BOTTOM PACKING
PROCEDURE IS THE SAME EXCEPT

(A) THE COMPRESSION PLATE IS INSTALLED FIRST

(8) THE FRAME IS PACKED FROM THE BOTTOM (JP WITH
THE SMALLEST CABLES BEIN(3 PACKED [IRST

S TO ADD A NEW CABLE TO A PACKED FRAME LOOSEN THE
3/8-16 HEX NUTS AND REMOVE THE END PACKING METAL
WASHERS, TIGHTEN THE COMPRESSION BOLT UNTIL END)
PACKING INGERT IMATERIAL 5 LOOSE, REMOVE INSERT
MATERIAL FROM FRAME LOOSEN COMPRESSION BOLY AND
LIFT COMPRIESSION PLATE CILLEAR OF TOP SIX 20/0 SPARES
REMOVE THE SE INSERTS AENOVE COMPRESSION PLATE AND
FULL ACCESS TO THE INSERT BLOCKS AND CABLE IS
AVAILABLE

6 TEMPLATE ALL WORK FRDOM SHIP.

7 ALL WELDING AND INSPECTION TO BE IN ACCORDANCE
WITH MIL-STD-278

8 ALL PAINTING TO BE DONE tN ACCORDANCE WiTH
MIL-E-NT7

9 THE STAUCTURAL REINFDRCEMENT SHOWN ON THIS
PLAN CIOES NOT APPLY TO FLIGHT DECK BENTS FLIGHT DEECK
SUPPORT STRUCTURES OR OTHER SIMILAR TYPE STRUCTIJRE
ON OTHER SHIPS SUCH CASES MUST Bi: INDIVIDUALLY
RESOL VED WITH STRUCTURAL DESIGN

10 MATERIAL OF F B REINFORCEMENT IS TO BE SIMILAR TO
MATERIAL OF BHD. DECK OR RISER BOX PENETRATED

11. THIS PLAN WAS DEVELOPED FROM DESIGN DATA SHEET
DDS 100- t REINFORCEMENT OF OPENINGS IN STRUCTURE OF
SURFACE SHIPS OTHER THAN IN PROTECTIVE PLATING, TO
PERMIT INSTALLATION OF JMULTIPLE CABLE PENETRATOR
FRAME (TECRONA PRODUCTS OF NELSON ELECTRIC) IN
WATERTIGHT DECXS AND BHDS OF SURFACE SHIPS

12 FILLET WELD REINFORCEMENT FOR T2V 1 WEL D JOINT
SHALL BE 1/6° FOR PLATING UP TO 115 38 AND 174" FOFtPLATING
ABOVE 17 85¢

13 THE BHDS ANG DECKS 'WHICIH ARE CONSIDERED TO
BE LONGITUDINAL STRENGTH MEIMBER' ARE DEFINED IN
NAVSHIPS DESIGN DATA SHEETDDS 100 1AS COMPONENTS IN
“STRENGTH ENVELOPE (1@ IN OUTSIOE PLATING, UPPEFI-
MOST STRENGTH DECK. INNER BOTTOM. AND THEIR
ASSOCIATED LONG'L FRAMING). AND FOR OTHER STRENGTH
DECKS WITHIN THE MIDSHIP THREE-FIF THS LENGTH * IF
THERE IS DIFFICULTY IN DEFINITION CONSULY WITH
STRUCTURAL DESIGN

14 CARE SHOULD BE TAKEN WHILE INSTALLING MULTIPLE
CABLE PENETRATORS, TO INSURE THAT ALL OF ITS COAMING
PROTRUDES THRIU BHD SUFFICIENTLY O WELD N PLACE
AFTLRl WELDING EXAMINE FOR CRACKS AND SHARP EDGES
THAT MAY DAMAGE CABLE 'WHEN BEING PULLED THRU
PENE THATOR IF GRINDING IS REQUIRED INSURE GRINDING
AREAS DO NOT WEAKEN THE PENETRATOR

15 17 1S MANDATORY TO MAINTAIN A MINIMUM OF 778
FROM BHD 0 BOLLT HOLE CENTER FOR WRENCH
CLEARANCE. ALSO LEAVE 4" CLEARANCE TOALLOW FOR
INSTALLATION OF COMPRESSION BOLT (FROM 8OLT HOLE
SIDE OF CTO TO ANY STRUCTURE)

16 FISER BOX TO BE ATTACHEC TO BHD OF 764#PLT OR
HEAVIER IF BHD IS LESS THAN 7658 PLT ADJACENT TO
RISER BOX INSTALLATION, INSTALL A BACK PLATE OF 102+
PLT BETWEEN THE BACK OF THE RISER BOX AND THE EIHD

17 AFTER INSTALLATION IS COMPLETE ENTIRE
PENE TRATCR MAY BE PAINTED TO SUIT SURROUNDING
STRUCTURE IN ACCORDANCE WITH THE GENERAL
SPECIFICATIONS FOR BUILDING SHIPS FOR THE US NAVY

INSTALLATION NOTES

RGSO AND RGAO
MULTIPLE CABLE PENETRATORS

110 TEMPORARILY INSULATE CABLE FOR PROTECTION
AGAINST WELDING AND BIURNING

19) RENMIOVE OLD NON-WATERTIGHT STRUCTURE

20 PREPARE HOLE iN BULKHEAD TO RECEIVE MULTIPLE
CABLE PENETRIATOR FRAME (DESIGNATED "RGSO ) PICTURE
SHOWS EXTERNAL BANDING - THIS IS USED ONLY WHEN
REQUIRED

20 BOTTOM OF "RGSO” UNIT IS TACK WELDED) TO OTHER
THREE SIDES - REMOVE TiHI1S PIECE

22 SEGREGATE AND CONFINE REQUIRED CABLES WITHIN
EACH THREE SIDED FRAME

2) WRAP WELDERS BLANKET AROUND CABLE, REPLACE
BOTTOM PIECE AND CONTINUOUSLY WELD CORNERS GRIND
SMOOTH SAME AS TOP CORNERS

24 SULIDE UNIT INTO PREFARED HOLE IN BULKHEAD
POSITION SO THAT CENTIER LINE OF TAPPED HOLE 1S
78" QUT FROM FACE OF BULKHEAD TO PERMIT CLEARANCE
FOR THE COMIPRESSION SCREW

25 WELD FRAME TO BUILKHEAD WITH CONTINUOUS WELD
ALL AROIUND FRAME ON BOTH SIDES OF BULKHEAD

26 PROCEED AS OUTLINED IN NOTE 3

enetrator Installation notes (type RGS and RGiA).

NOTES:

1. THE TABLES AND DIMENSIONS SHOW/N ON THESE
SHEETS ARE FOR TYPICAL STEEL INSTALLATIONS
OTHIER UNIQUE SITUATIONS 'SHALL BE HANDLED AS

A CASE - BY - CASE BASIS THROUGH THE STRUCTURES

DEPARTMENT.
2. TIHIS FIGURE SUPERSEDES SHEET 3827 OF DRAWING

803-5001027 AND SECTION 4, SHEET 172, OF DRAWING,

NAVSEC NO. 8000-56202-73890
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TaBLE w02 CABLE INFORMATION AND ASSIGNMENT FOR MULTIPLE CABLE PENETRATOR INSERT BLOCKS

SH 13231127
TABLE 2 CONTINUED ON FIGURES 3841 & 3842

FIGURE 3B26. Cable information and assignment for MCP insert blocks.
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SS

MULTIPLE CABLE PENE TRATORS
A SYSTEM OF PASSING CABLES THRU WATER AND NON-
WATER TIGHT BULIKHEADS AND DECKS OESIGMED TO SUIT
PARTICULAR BULKHEAD AND DECK WEIGHTS
NOMENCLATURE
THIROUGHOUT THI5 STANDARD OF ELECTRIC PLANT
INSTALLATION DRAWING'S THE FOLLOWING SHALL PREVAIIL

(A} FRAMES. LINBAMDED

(1) CONSISTS OF THREE BASIC SIZES 2. ¢ AND 5 ALL ARE
5506 WIDE SIZE 215 4 726 RIGH. SIZE 41S ' 029 HIGH
AND SIZE 6 1S 9333 MIGH

(a2) MATERIAL SHALL BIE EITHER STEEL OR ALUMINUM
174 OR 1/8 THICK (DEPENDING ON WEIGHT OF
RULKHEAD OR DECK) IN STEEI. OR 172 THICK IN
ALUMINUM ALL ARE 2 3/8 WIDE

(83) THERE ARE FOUR DIFFERENT TYPE FRAMES
RGS - STEEL, FOUR COANENS WELDED
(COMPLETELY CLOSED)

AGSO - STEEL. TWO CORNERS WELDED (OPEN
BOTTOM)

RGA - ALUMINUM, FOUR CORNERS WELDE:D
(COMPLETELY CLOSED)

RGAU - ALUMINUM TWO CORNERS WELDED {OPEN
BOTTOM)

(a4} TO RCCAP SUB-PARAGRAPHS (a1} THRU (a3) AN
UNBANDED FHAME IS IDENTIFIED A3 FOLLOWS AN
RGS-2% 3/815 A 3/8 [HICK SIZE 2STFEL FRAME WITH
FOUR CORNERS WELDED (COMPLETELY CLOSED)

(B) FRAMES, BANDED

b1) CONSISTS OF THREE BASIC SIZES SUB PARAGRAPH
(a1) EACH OF WHICH IS ENCLOSED BY A
AEINFORCING BAND OF PRO) SIZE MATERIAL TO
SUIT PARTICULAR BUL KHEAD WEIGHT IN ADDITION
TO THE BAND FILLT R PLATES ARE EMPLOYED TO
SEAL EMPTY SPACES BETWEEN FRAME AND BAND

(b2) RGS AND RGA BANDED FRAMES ARIE COMPLETE
UNITS FIEADY TO BE INSTALLED IN BULKIHEAD
RGSO AND RGAO BANDED FRAMES HAVE LOWER
HALF OF BAND AND FRAME PORARILY TACK
WELDED AT INSTALLATION THIS TACK WELD IS
BROKEN, FRAME IS WHAPPED AROUND CABLES, AND
ALL WELDING 'S COMPLETED

{C) PHYSICAL ARRANGEMENT AND IDENTIFICATION

(€1) VARIOUS ARRANGEMENTS OF FRAIMES ARE
AVAILABLE IN ALL SIZES AND TYFPES EXAMPLES
AND DIMENSIONS ARE SHOWN ON FIGFES 3829,
3830. & 3831

(c2) IDENTIFICATION OF VARIOUS ARRANGEMENTS ARE
MADE FIY THE FOLLOWING EXAMPLES

NOMENCLATURE

(n2) ASSEMBLY -WHIC:H CONSISTS OF TWO NEOPRENE
ELASTOMER BLCICKS AND TWO END PACKING
WASHERS MHELD TOGETHER BY TWO 3/3-18 BOLTS
AND HEX NUTS 'WASHERS. NUTS AND BOLTS, ARE
STEEL CADMIUM PLATED FOR NON-MAGNETIC
APPLICATIONS STAINLESS STEEL IS USED

{J) END PACKING-SPECIAL
()1) COMPRESSES THHE INSERT BLOCKS USED WIHEN
FRAME CAN ONLY BE PACKED fFIOM ONE SIDE
(i2) ASSEMBLY WHICH CONSISTS OF FOUR NEOPAENE
ELASTOMER PIECES. ONE END PACKING WASHER,
TWO END PACKING WASHERS SPECIAL AND TWO
3/8-16 HEX NUTS ALL ARE STEEL CADMIUM
PLATED FOR NON-MAGNETIC APPLICATIONS
STAINLESS STEEL IS USED
{X) INSERT BLOCKS
(k1) TWIN HALF BLOCKS ARE SPECIAL'Y FORMUILATED

END PACKING
WASHER

— 34 - 1OUNC

o M. 3/4- \OUNC
hgm g #

COMPRESSION BOLT

NOTES:
1. MULTIPLE CABLE PENETRATIORS SHALL NOT BE USED IN

BULKHEADS OR DECKS WHICH ARE EXPOSED TO THE
WEATHER

2. FOR ALTERNATE MUL TIPLE CABLE PENETRATOR DESIGN
SEE 3826 THRU 3866

3. THIS AGUIRF SUPERSIIDES SHEET 3025 OF DRAWING
B803-5001027 AND SECTION 4. SHEET 170. OF DRAWING.
NAVSEC NO 90N0-SAX12-73A390

PLUG

38-18
OISTORTED END PACKING
\! NEOPRENE (STANDARD)

— END PACKING

OF A NEOPRENE ELASTOMER WITH A CENTERED

SEMI-CIRCULAR GROOVE WHEN MATCIHED AROUND

A CABLE THESE BLOCKS FORM A SINGLE BLOCK  gND PACKING -
WITH A TIGHT FIT BASIC SIZES ARE SHOWN ON  NEQPRENE
FIGURE 3826 (SPECIAL)

P YONGUE
(NEOPRENE)

(L) SPARES
{11} SOLID BLOCKS ARE SPECIALLY FORMULATED OF A
NECPRENE ELASTOMER AND ARE USED AS FILLERS
OR SPARE PROVISIONS FOR ADDNTION OF FUTURE
CABLFS S1ZES ARE SHOWN ON FIGURE 3826
(M) FILL-INS
(m 1) SAME MATERIAL AS INSERT BLOCKS AND SPARES
USED TO PACK THICKNESSES OF § Oft 10
MILLIMETERS CAUSED BY THE PRESENCE OF USE
DIFFERENT SIZE BLOCKS IN THE SAMI” ROW ALSO
EMPLOYED TO INCREASE THE PRESSURE IN THE PENE-
TRATOR FRAME WHEN EXCEPTIONALLY SOFT ONE
CABLES ARE USED THESE FILL-INS AFIE AVAILABLE

ENDPACKING SPECIAL

~~— END PACKING WASHER
SPECIAL WITH WELDED

oL mu STUDS |||NU

AY
WHEN FRAME CAN STAY PLATE

BE PACKED FROM

SIDE ONLY

IN TWO SIZES 2.4 x 5/0 OR 12 x 10/0 (SEE FIGURE 3826) AmZQ FACKING NEOPRIENE \.W\_M.quqmo

SCRRATIONS HAVE BEEN PROVIDED TO PERIMIT
SLICING OF THE FILL-INS TO THE REQUIRED LENGTH
EXAMPLE. 62 1Q(0, 8ix 80, ETC .
(N) TALLOW ~ " - SERRATION SPACING MM
(n%) INSERT BILOCK LUBRICANT USED WHEN PACKING
PENE TRATOR FRAME ALLLOWS THE BLOCKS T1O SLIDE
EASILY OVER EACH OTHER WHEN PACKING AND

(STANDARD) NUT
~

— ~—END PACKING
WASHER

COMPRESSING THEM AROUND CABLES
(P) SEALER
(p1) LINUID SILICONNE RUBBER APPLIED T CABLE SIDE
OF EACH (GAUGE BLOCK UPON COMPRESSION THIS
PROVIDES. A SEAL BE TWEEN THIE ARMIOR OF THE
CABLE ANID ITS IMPERVIOUS INNER SHEATH
(Q} DISTORTED NUT

RGS-2 - 331 warera, BG5S 2 73T ¥8 yaremay  (a1) ALL NUTS ARE TO BIE IN ACCORDANCE WITH
/ \ THI NESS N THCKNESS  MIL-N-25027C
TYPE INUMBER TYPE N (R0 ALL DIMENSIONS ARE IN INCHES UNLESS
of B\ NUMBER OF OTHERWISE STATED.
SIZE -~ OPENINGS SIZE anuﬁmm,.

SINGLE OR DOUBLE WALL. BANDED OR UNBANDED
MUST BE SPECIFIED
(0)) COMPRESSION BOLT
(01) STAINLESS STECL 3/4 - 10 THREAD WHEN
TIGHTENED SEATS THE COMPRESSION PLATE
FARTHER DOWN INTO THE TRANSIT FRAME

(€) PLUG
(a1) STAINLLESS STEEL 3/4 - 10 THREAD USED TO PLUG
TAPPED HOLE IN FRAME OPPOSITE COMPRESSION
BOLY
(Fy STAY PLATE
(1) EITHER STEEL OR ALUMINUM NORIMALLY PLACED
BETWEEN EVERY OTHER ROW OF INSERT BL.OCKS
KEEPING THIEM POSITIONED IN THE TRANSIT FRAME
(G} COMPRE SSIOM PLATE
(q1) EITHER CASY IRON OR CAST ALUMINUM, SEATS AND
COMPRESSES THE INSERT BLOCKS SO THAT THE
ENDPACKING CAM BE INSERTED IN THE TRANSIHT
FRAME
(H1 END PACKING - STANDARD
(h1) COMPRESSIES THE INSERT BLOCKS USED WHEN
FAZME CAN BE PACKED FROM EITHER SIDE

SH 13231126

ENDPACKING STANDARD

A B ¢
}'. 3/8 - 16 HEX

@ um HD BOLT

P —

COMPRESSION PLATE

374 - 10 TAP IN FRAME FOR JACKING
SCFIFW. LOCATE CLEAR OF COLLAR

1-13/18
9 FOR DECKS
A= 172 COLLAR WIDT
FOR BHDS /
&

174

”.IJ PLATE 51"

COLLAR — 7

- - - lJIL BHD OR DECK
Imlnlkm ARANSITION N rrame WHH/HN
m %}
g .

TYPICAL SECTION THRU BANDED FRAME
SHOWING LOCATION OF FRAME &
PILLATE WHEN WELDED IN COLLAR

FIGURE 3B25. Multiple cable penetrator nomenclature.
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NOTES:

1. METHOD 38:24 IS FOR WELIWNG TO KICK-PIPE (RISER) AND
36241 BULKHEADS
(ASSEMBLEDD VIEW AND BODY VIEEW) 2. THESE: STUFFING TUBE'S ARIE AUTHORIZED FOR USE ONLY

ON WEATHER DECKS IN_ DECK HOUSE BULKHIEADS AND
BEL.OW DECK'S ABOVE THE TIGHTNESS LEVEL IN SURFACE
SHIPS

Peme v 3. THIS FIGURE SUPERSEDES SHEET 3824 OF DRAWING
B803-5001027 AND SECTION 4, SHEET 154, O DRAWING,
NAVSEC NO. 8000-S62012-73980

\. 1) LW WASHER

- mﬁv

p
/ sUSHING ‘Fl#ﬂ“.-“ﬁ:.r.!ﬂ

RETANER WASHER MiL.S. 122

ASSEMBLED VIEW

1713 THOS
SQUARE no..xn...J PEA INCH
—_ A 4 L_m.
'~
A D.—
D A - 41— "€ DA
vv u.) ﬁ
7
Yuee TUSE 800Y CLEARANCE | STD mwE
ﬁ e HOLEW | 812€ FOR
18— Ao e Fnw]n] pe [ Qo | PULNMEAD | RISER
Jaw b 1 ] 3800] 8750 16001 1670l 7300] 8430 | 0730 7100 {1 437 mo | ars
2 [ 3801000 e2soft 107of 7300| ses0] 100 o750 | + 300 oy sa0
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FIGURE 3B24. Stuffing tube for steel and aluminum bulkheads Am::nno ships)
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33234

TWO ROWS OF CABLES y
THROUGH TOPSIDE PROTECTIVE DECKS NOTES:
1. FOR SINTABLE CABLE SUPPORT SEE MIL-STD-XXX-4

~-a-
...J m 2. TUBES SHAILL BE SPACED 1 INCH MIN FROM [BHD AND
»’q A,.Vo g FROM EACH OTHER IN ACCORDANCE WITH STUFFING TUBE
AR RSB B YK W SPACING ON FIGURES 3B2 and AND 383
TN O] ST 06 [l
o -— SEE NOTE Y
) 3. THIS FIGURE SUPERSEDES SHEET 3823 ON DRAWING
uﬂ - ite 803-5001027 AND SECYION &, SHEET 35 OF DRAWING.
Y 7 NAVSEC N €000-S6202-7 3980
SEE NOTE ' :~ \\- BULIGHAD SE 0
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