Downloaded from http://www.everyspec.com

NOTE: MIL-STD-1657A has been redesignated as a Design Criteria Standard. The

cover page has been changed for Administrative reasons. There are no other
changes to this Docunent.

MIL-STD-1657A (SH)
2 MAY 1983
SUPERSEDING
MIL-STD-1657 (SH)
30 APRIL 1980

DEPARTMENT OF DEFENSE
DESI GN CRI TERI A

SW TCHI NG EQUI PMENT, COVBAT SYSTEM
COVWVAND AND CONTROL, FI RE CONTROL AND
| NTERI OR COVMUNI CATI ON
REQUI REMENTS FOR

AVMSC N A FSC 1290

DI STRI BUTI ON STATEMENT A. Approved for public release; distribution is
unlimted.




Downloaded from http://www.everyspec.com

M L- STD- 1657A( SH)
2 May 1983

DEPARTMENT OF THE NAVY
NAVAL SEA SYSTEMS COMVAND

Washi ngt on, DC 20362

Swi t chi ng Equi pnent, Conbat System Command and Control, Fire Control and
Interior Conmunication Requirements for

M L- STD- 1657A( SH)

1. This Mlitary Standard is approved for use by the Naval Sea Systens
Conmand, Department of the Navy, and is available for use by all Departments
and Agencies of the Departnent of Defense.

2. Beneficial comments (recommendations, additions, deletions) and any
pertinent data which nay be of use in inproving this document should be
addressed to: Commander, Naval Sea Systens Conmand, SEA 5523, Department of
the Navy, Washington, DC 20362 by using the self-addressed Standardization
Docunent | nprovenent Proposal (DD Form 1426) appearing at the end of this
docunent or by letter.



Downloaded from http://www.everyspec.com

M L- STD- 1657A( SH)
2 May 1983
FOREWORD

1. This standard covers the requirements for the design of sw tching equip-
ment used in conjunction with the conmbat system
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1. SCOPE, APPL| CATI ON, AND CLASSI FI CATI ON

1.1 Scope. This standard covers the requirenents for the design of
switching equi pnment used to control the interfaces and nmonitor the operation
of equi pnment conponents of the conbat system

1.2 Application. This standard is applicable to new design switching
equi pnent intended for new construction ships or nodernized active fleet ships.

1.3 dassification. Requirenments are classified by functional or
appl i cation designs as shown in the individual requirenments specified herein.

2. REFERENCED DOCUMENTS

2.1 See each individual requirenent for reference to applicable docunents
contai ned therein.

2.1.1 The applicable issues shall be those in effect on the date of
invitation for bids or request for proposal.

2.1.2 Copies of specifications, standards, draw ngs, and publications
required by contractors in connection with specific acquisition functions
shoul d be obtained fromthe contracting activity or as directed by the con-
tracting officer.

3. DEFI NI TI ONS

Not applicabl e.
4.  CGENERAL REQUI REMENTS
Not applicabl e.

5. DETAIL REQUI REMENTS

5.1 Detail requirements for switching equi pment shall be as shown in
the individual requirements specified herein.

Preparing activity:
Navy - SH
(project 1290-N389)

1/2
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REQUI REMENT 1

TERM NATI ON OF LARGE CONDUCTOR SHI P CABLES

1. Purpose. This requirenent establishes the guidelines for use of junper
straps or alternate size termnal boards in terminating |arge conductor ship
cabl es.

2. Docurments applicable to requirenent 1:

M L- C- 915/ 29 - Cable, Electrical, 1000 Volts, Type DSGU.

M L- C-915/ 30 Cable, Electrical, 1000 Volts, Type TSGU.

M L-W 16878/ 19 Wre, Electrical, Polyvinyl Chloride (PVC) Insulated
105°C, 3000 Volts, Polyamnide Covering.

Term nal Boards, Ml ded, Barrier, Stud Type,

M L-T-55164/ 11

Cl ass 5TB.

M L-T-55164/13 - Ternminal Boards, Ml ded, Barrier, Stud Type,
C ass 7TB.

M L-T-55164/21 - Ternminal Boards, Ml ded, Barrier, Stud Type,
C ass 17TB.

NAVSEA 803-4680142 - Terminal Board Junper Strap.
DDS 304-2 - Electric Cable Ratings and Characteristics.

3. REQUI REMENTS

3.1 Provision in the switchboard design shall be made for terminating
the large conductor ship cables for supplies to switchboard buses by use of
type 17TB10 (current rating 40 anperes (A) in accordance with ML-T-55164/21)
or type 5TB8 (current rating 50 A in accordance with ML-T-55164/11) termi nal
boards in place of the type 7TB12 (M L-T-55164/13) term nal boards specified
in the applicable specification sheet. Provision shall also be nade for
terminating certain ship cables that may be increased in conductor size for
voltage drop considerations. In sone instances internal switchboard branch
circuits may require the use of more than one termnal on a terninal board.
Junper straps, when required, shall be in accordance with Draw ng 803-4680142
and shall be used to either connect one large ship conductor to two or nore
termnals or connect two or nore terminals together for internal switchboard
branching. These junper straps, the associated sw tchboard wire sizes, ship
cabl e types and sizes, and nunber of terminals to be strapped shall be as
shown on figure 1-1.

3.2 The current rating and wire size conbinations on figure 1-1 are
based on the wire of ML-W16878/A with a nylon jacket as listed in DDS 304-2.

Listing of types DSGJ (M L-C-915/29) and TSGQU (M L-C 915/30) cables is for
termnal assignments, not load |istings.

Requirenent 1
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Schedul e of cable and wire size and termnals

[ nt ernal I nt er nal Ship cable No. of
swi t chboard swi t chboard si ze X termnals strapped
circuit wre size
| oad (AVG) DSQU | TSAU 7TB12 17TB10 | 5TB8
A
20 12 4 4 1 1 1
30 10 9 9 1 1 1
55 8 14 23 2 2 1
78 6 23 50 3 3 2
95 4 50 50 3 3 2
123 2 75 75 4 4 3
155 1 75 100 5 5 4
175 1/0 100 150 5 5 4
360 Not used T 400 12 9 T
1/listed for terninal assi gnnents, not |oad ratings.
FIGURE 1-1. Junper straps for large conductor ship cables.
Requi r enent
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REQUI REMENT 2

SYNCHRO CONNECTI ONS

1. Purpose. This requirenent establishes the criteria for synchro
connections and w re marking.

2.  Docunent applicable to requirement 2:
M L- HDBK-225 - Synchros - Description and Operation.
3. REQUI REMENTS

3.1 Synchro connections and wire nmarkings. Synchro transmtters shall be
connected to the peripheral equiprment termnal board and the ship wiring, (where
either may be marked with typical ship circuit designations, termnal “111* to
ship wiring "111", and so forth) in such a manner that an increasing val ue
(angul ar displacenent) in the peripheral equi pment synchro shaft (counterclock-
W se rotation) would cause a counterclockw se rotation in a standard synchro
receiver connected to the ship wiring through the peripheral equipnent term nal
board (terminal RL to ship wiring “110", R2 to "110R’, S1 to “111", S2 to “112”
and S3 to “113"). Direction of rotation is determ ned while facing the shaft
end of the synchro. Synchro torque receivers and control transforners shall be
connected to the peripheral “equiprment termnal board in such a manner that,
wi th direct connection between the peripheral equipnent term nal board and
the ship wiring, counterclockw se rotation of a standard transmtter having
direct connection to the ship wire (Rl to "110", R2 to “110R’, S1 to "111", S2
to “112" and S3 to "113") shall cause counterclockw se rotation of the peripheral
equi prent dial or pointer. Conversely, for a synchro that requires clockw se
rotation for increasing signal, synchro termnals S1, S2, and S3 will be con-
nected to the peripheral equipment termnal board corresponding to ship wire
numbers 113, 112, and 111, respectively. See figure 2-1 for the connections
required for a clockw se rotating synchro. M L-HDBK-225 provi des additional
connection dat a.

Requi renent 2
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Fl GURE 2-1. Connections for clockwise rotating synchro.
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REQUI RVENT 3

TAPER PI N BLOCKS

1. Purpose. This requirenment establishes guidelines for use of taper pin
bl ocks .

2. Docunent applicable to requirenent 3:
NAVSH P 803-4680148 - Taper Pin Block (Source Control Drawi ng)

3. REQUI REMENTS

3.1 Taper pin blocks shall be in accordance with Drawi ng 803-4680148.
Each taper pin block shall have 60 separate cavities. Cavities shall be
arranged so that there are 20 groups of three cavities each. The groups shal
be lettered starting at “A’ and continuing through “W, onmtting I, 0, and Q
The three cavities in each group shall be nunbered 1 through 3 (top to botton).

3.2 Cavity number 1 and nunber 2 (in all 20 groups) shall be connected
by an internal strap, and cavity nunber 2 and number 3 (in all 20 groups) shal

be connected by an external junper of number 16 AWG wire |ocated on the front
side of the taper pin block (see figure 3-1).

Requi renent 3
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NTE
SIDE / §567'°ogs

NOTES :
1. The front side of pin 1 shall be open for test purposes.
2. Wres from ship connectors shall be connected to pin 3.

3. Junpers between taper pin groups shall be frompin 2 (of the
sending group) to pin 1 (of the receiving group).

SH 11508

FIGURE 3-1. Arrangenent of taper pin block wring.

Requi renent 3
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REQUI REMENT 4
TERM NAL JUNCTI ON SYSTEMS
1. Purpose. This requirement establishes guidelines for use of term nal
junction systens.

2. Docunents applicable to requirement 4:

M L-T-81714/3 - Terminal Junction Systens Modul es, Feedback Type,

Size 16.

M L-T-81714/8 - Termnal Junction Systens Mdules, Feedthru Type,
Si ze 16.

M L-T-81714/9 - Termnal Junction Systens Mdules, Feedthru Type,
Size 12.

3. REQUI REMENTS

3.1 Feedthru types of terminal junction systens shall be wired and
arranged as shown on figures 4-1 and 4-2 and as foll ows:

(a) For input wire sizes AWG 16, 18, or 20. A track shall be
composed of ten nodules in accordance with ML-T-81714/8.
Modul es 1 and 10 shall be input nodul es using the HL bussing
arrangenent, which accepts only wiring from ship connectors.
Modul es 2 through 9, using the Bl bussing arrangenent, are
out put nodul es accepting wiring from rear nodul e connectors.
Each out put nodul es consists of two rows of four pins, with
each row being connected by an internal strap.

(b) For input wire sizes AWG 12 or 14. A track shall be conposed
of eight modules. Mdule 1 shall be in accordance with
M L-T-81714/9, which occupies rows 1 through 3 on the track
and shall be the input nodule, using the Hl bussing arrange-
ment, accepting only wiring from ship connectors. Mdules
4 through 10 shall be in accordance with ML-T-81714/8, using
the Bl bussing “arrangenent, and shall be the output nodul es
accepting wiring from rear nodule connectors. Each row in
nodul es 4 through 7 shall allocate specified pins for junpering
bet ween respective output pins in nmodule 1. The rows in
nodul es 8 through 10 have no specific allocation and shall be
available for additional output wiring as required.

3.2 Feedback types of terminal junction systems shall be wired and arranged
as shown on figure 4-3 and as foll ows:

(a) A track shall be conmposed of ten ML-T-81714/3 nodul es, using the
B1 bussing arrangenent. Each row (consisting of four pins per
row) shall be connected by an internal strap. Wring to and
from the feedback type track may be from nbdul e connectors,

panel connectors/panel termnal boards, or junpers from other
termnal junction systens.
Requirenent 4
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" JUMPER SCHEDULE
- PIN 1H TO PIN 2D rﬁ o)
,@@E PIN 1G TO PIN 2H A@) @1.:
I lalal
|- PIN 1D TO PIN 4D rv’ |
- - PIN 1C TO PIN 4H - 9
EO)”(PJ. PIN 1B TO PIN 5D S ©, A
C=IL=0] PIN 1A TO PIN BH "”d -~
[olG PIN 10H TO PIN 8D i)
o) N4 PIN 10G TO PIN 6H o | A
PIN 10F TO PIN 7D
INPUT PIN 10E TO PIN 7H OUTPUT
LE PIN 10D TO PiN 8D . MODULE
4:"2,33 10) PIN 10C TO PIN BH {2 THRU 9)

PIN 108 TO PIN 8D
PIN 10A TO PIN 9H

Each pin on the Input nodules (1 and 10), via the junper schedul e,
shal | be connected to a pre-assigned row on the output nodules.
(Junpers on front side only.)

Wres fromship connectors will always be connected to the back
side of modules 1 or 10. Ship wire size shall be AWG 16, 18, or 20.

Junpers between output rows shall be from pin Cto pin F when on the
same nodule and pin Gto pin B when junpers between rows of dif-
ferent nodules are used. (Junpers on front side only.)

Pin A and pin E of each output nodule shall be used at test points.
(Front side only.)

FIGURE 4-1. Arrangenment of terminal junction systems feedthru type - AW 16.

Requirenent 4
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NOTE 3
o
-]

[~
| AMPER SCHEDULE 1O O]
ool
AR mime OO
INPUT ouTPUT
MODULE MODULE
{1 THRU 3) (4 THRU 10}

NOTES:

1. Each pin on the input nodule (1), via the junper schedule, shall be
connected to a pre-assigned row on the output nodules. (Junpers

on front side only.)

2. Wres fromship connectors shall be connected to the back side of
module 1. Ship wire size shall be AWG 12 or 14.

3. Junpers between active output nodules (4 thru 7) to spare out put
nodul es (8 thru 10) shall be frompin Cor pin G of the active row
to the first available pin D or pin H of the |owest spare row.
Junpers between spare output rows shall be frompin Cto pin F
when on the sane nodule and pin Gto pin B when junpers between
rows of different nmobdul es are used. (Junpers on front side only.)

4. Pin A and pin E of each output nodule shall be used as test points.
(Front side only.)

SH 11510

FIGURE 4-2. Arrangement of terminal junction systems feedthru type - AWG 12.

Requi renent 4
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QUTPUT
MODULE
(1 THRU 10)

NOTES:

1. Each nodul e shall consist of two rows of four pins A, B, Cand D
or EE F, Gand H The pins within each row shall be connected by

an internal strap.

2. Wring to and fromthe terminal junction shall be as specified in
3.2 feedback AWG size 16.

3. Junpers between rows shall be frompin Cto pin F when on the sane
modul e and pin Gto pin B when junpers between rows of different

nodul es are used.

4, Pin A or E of the lowest row in each group shall be used for a test
point. A group may consist of one or nore rows. (See note 1.)

SH 11511

FIGURE 4-3. Arrangenent of terminal junction systens feedback type - AWG 16.

Requirenent 4
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REQUI REMENT 5

PANEL- MOUNTED ASSEMBLI ES

1. Purpose. This requirenent establishes the basic configuration for
panel -mounted assenbl i es.

2.  Docurents applicable to requirenent 5:

QQ- A-250/8 - AluminumAlloy 5052, Plate and Sheet.

QQ A-250/ 11 Al um num Al |l oy 6061, Plate and Sheet.

M L-F- 15160/ 77 Fuses (Indicating), Style F77A

M L-S- 17000 Swi t chi ng Equi pment, Conbat System Command and
Control, Fire Control, and Interior Communication
CGeneral Specification for.

Fusehol ders, Extractor Post Type, Blown Fuse Indica-
ting, Type FHL57G

Switch, Push Button, I|llumnated, 4-Lanp, Solid Munt,
Modul ar Constructed, H gh |npact Shock.

Connector, Electrical Insert (Insulator), Mile
Rectangul ar, Pol arized, Center Screw ock, for 38
Renmovabl e Cont act s.

Connectors, Electrical, Rectangular, Rack and Panel,
Pol ari zed Center Jackscrew or Quidepin Style, Crinp
Type Renovable Pin Contacts, Size 16.

M L- F-19207/ 38

M L- S- 22885/ 87

M L-L-28731/11

M L- C 28748/ 9

M L-T-55164 - Ternminal Boards, Ml ded, Barrier, Screw and Stud
Types, and Associ ated Accessories, Ceneral Speci-
fication for.

M515795 Washer, Flat-Metal, Round, General Purpose (in./nmm.

M524693 Screw, Machine, Flat Countersunk Head, 100°, Cross
Recessed, UNC-2A and UNF-2A (in./mj.

M533558 Nunerals and Letters, Aircraft Instrunent D al,

St andard Form of.

M535338 Washer, Lock-Spring, Helical, Regular (Medium
Series, (in./mm.

MB35649 Nut, Pl ai n- Hexagon, Machine Screw, UNGC 2B.

MB51957 Screw, Machi ne-Pan Head, Cross-Recessed, Corrosion-

Resisting Steel, UNG 2A
NAVSHI PS 815-1853048 - Switch Linear Mvenent Style LS.

3. REQUI REMENTS

3.1 Panel -nounted assenblies are for use in swtchboards designed in
accordance with M L-S-17000.

3.2 Enclosure design. Basic enclosure used for the panel -nmounted assem
blies shall be as specified in 3.2.1 through 3.2.7.1 and as shown on figure 5-1.

Requi rement 5
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3.2.1 Front plate and internal nounting plate (where required) shall be
punched to accommpdate the maximum nunber of devices (that is, 10 fusehol ders,
15 indicator light assenblies, 10, 15, or 20 relay sockets, and so forth).
Unused holes in the front plate shall be covered by the panel description plate.
Cutouts for indicator light or pushbutton switches shall conformto the
di nensi ons shown on figure titled “Recommended panel cutouts” of the applicable
specification sheet of ML-S-22885/87.

3.2.2 The required nunber of devices to be used in each panel assenbly
(such as the nunber of fuseholders, relays, indicator |ights, connector(s),
or terminal board(s), on the rear panel, and so forth) and the actual wiring
and wire size to be installed will be defined in the acquisition technical data
package.

3.2.3 Wien any of these assenblies require a |arger assenbly, the panel
utilized on the larger assenbly shall be a nultiple of the 4 inch width of the
basi ¢ panel (see figure 5-1 sheet 3).

3.2.4 \Wen any of these panel -nounted assenblies are |located in the
vertical colum of panel spaces next to the door handles on the front panel
| ayout drawings, the “short depth” (length) dinmensions as shown on figure 5-1
and related figures in requirements 6 through 15, 17, and 18 shall apply.

3.2.5 Blown fuse indicator supply shall be wired in all panels with
fuses and type ML-C 28748/ 9 connector, (except power available panel) as
foll ows:

JA
Bl own fuse indicator (137 To C termnals of .
supply going into fusehol ders in increasing
panel fuse nunber order
47 To D terninal of
fusehol ders in increasing
fuse nunber order
Bl own fuse indicator 57 From C terninal of the
supply going to next fusehol der of the highest
panel if required nunmbered fuse
: 67 FromD termnal of the
- fusehol der of the highest
, nunbered fuse

SH 11541

3.2.5.1 Wen a B connector, in accordance with ML-C 28731/11 is spec-

fied in the acquisition technical data package, the circuit shall be wired as

follows: Blown fuse indicator supply, wired to contact(s) "TT", then to “C

termnal (s) of fuseholders. Blown fuse indicator return wired to contact(s)
"PP", then to “D' terminals of fuseholders.

Requirenent 5
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3.2.6 Grcuit synmbols shown on panel views in requirenents 6 through 19
indicate the position of each device and the numbering sequence. These synbols
shall be marked on the back of the front panel and on both sides of the
connector/back plate of each assembly.

3.2.7 Oher lettering shown in requirements 6 through 19 indicates the
description plate markings and their approxi mate placenent.

3.2.7.1 Lettering sizes. Characters shall be in accordance with Ms33558
or conparable type styles. See figure 5-2 for typical lettering sizes and
additional lettering required on style LS swtches.

4. PARTS

4.1 Part nunbers of the various components used in the various panel
mount ed assenblies shall be in accordance with the follow ng:

Grcuit synbols

(a) Panel connector(s) shall be part nunber JA, JB, JC
M28748/ 09FONOI A in accordance with
M L- C- 28748/ 9.

(b) Terminal board(s) shall be in accordance TB1, and so forth
with ML-T-55164 as specified in the
i ndi vidual requirenents.

(c) Fusehol der(s) type FHL57G shall be in XF1, and so forth
accordance with ML-F-19207/38.

(d) Fuse(s) style F77A shall be in accordance F1, and so forth
with ML-F-15160/77.

(e) Indicator light(s) shall be in accordance DS1 and XDS1,
with ML-S-22885/87 or equal. and so forth

4.2 Additional parts shall be as specifically listed for each type of
panel - nounted assenbly (see requirenents 6 through 15, 17, and 18).

Requi renent 5
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HOLE GATA TABLE

HOLE DESCRIPTION QTY HEQD
KOTES
1. ALL DIMENSIONS ARE IN (NCKES. R 4 MIL-STD-1657A( SH)
[} (144 (3.7)
2 UNLESS OTHERWISE SPECIFIED, TOLERANCES SHALL BE Xx 02 AND Xx t OI0 - o0 2 May 1983
3 METRIC EQUIVALENTS ARE GIVEN FOR GENERAL INFORMATION ONLY AND — b 312 [79) ¢ 9% o - y
ARC BASED UPON | INCM » 25.4 mm. DIMENSIONS N[ JARE MILLIMETLRS. -.001 |
4_FINISH - CHEMICAL CONVERSION COATING CONFORMING TO MIL - S-17000. ' c 112 - AOUNG -28 P 1
5. MINIMUM 187 [47)Trx ALUMINUM ALLOY- 6061-T6 OF 0Q-A-250/11. "
€..125(30THK ALUKINUR ALLOY - 3052-K32 OF 0QQ-A-25078. | d 1443717225 0ia & C8x AR
7. MATERIAL 062 [16] THK LAMINATED PLASTIC OR : o
ALUMINUM ALLOY, OOLOR IN ACCORDANCE WITH MiL- § - 17000, 8270 .280(71) 35,014
STENCIL OR RUBBER STAMP REFERENCE DESIGNATIONS REQUIRED 1.50
IN AREAS SHOWN.SEE PARA 3.2.6 8 12.7 OF TEXT. [384) . .221[5.6)?:39% p1a 12
9. REMOVE ALL SHARP CORKERS, EDGES AMD BURRS, “ 008
10.BEND RADII: 09 (2 .3) 1 193fes} 2 GToam csx -
ILEQUIPMENT SHALL BE IN ACCORDANCE WITH MIL-$- 17000 100* 70 .340(8.6)" 3% D1A |
12 METHOD AND DESIGN OF ATTACHMENT OF CHASSIS TO FROKT PANEL IS OPTIONAL. 1ie — _ -
INDICATED DESIGH AND DIWENSIONING WILL PROVIDE NECESSARY CLEARANCE (302} { h 77{88)2 9% ona "2 |
AND MOUNTING OF COMPONENTS FOR REQUIREMENTS € THRU IS AND |7 aND te, | | -
| 3.96 ————=] I
PANEL ASSEMBLY TITLE [100.6) 50 =i  |=—2.880 ——] = —[’ "] !
SEE FIG. 3-2 45— ?_nct)a — (25} 25 MAX RELIEF N 2] {(73.2) 03.9.
T77.7) 388+ .03 ———=d 6.4 e - - NOTE 8
PANEL ASSEMBLY a— 3.92 b {ea) _ 44— Po 300 ! 28 =] l=e—— 2580
 NuuBER [95.61 2480 — ] [se.6) 2 PLaces LONG - 10,00{234.0) S ) (76.2) {6.4) (r3.2)
SEE Fi6. 3-2 38RA0 (62.0) 72— fo—— 2.040 —] [ T SKORT-7.50 [1%0S A9 — 2.300 ——=
[I:;J 0. (o7} - 12 Rad o3 (62.9) RECOMMENDED LENGTHS ] (48) [63.8)
2 PLACES 2ZPLACES (30]) a4 2.00 HOLES EQUALLY SPACED AT 25 | 91 —1— 1.0€.
* 4places a4 [n_zg = = 2.00 (508}  TOLERANCE (6.4) (23.4) [269)
. | | g 4 PLACE: (s0.9) NONCUMULATIVE ’ [zs [25 I]un
4.__L 6_4] 6.4
-s8 [ ottt 1 @b ! ]‘1 APLaCES
(22.4) ' 0 T T e S e I . 80 . .
- S o (15.9) N N P o T o . (27)_ s A —, LIS i fezt @
S S —— e T
1 " K= 2 f
26 .9
tze 9 1.60
! @ 1 | 7 [40.63
1 15.8 h, B
, | | i I $30ces ! ' ! I %] ol g
! ! | N
8.76 2 03 [}
|
(222.3) o.26 5.64 & i A
i - - (47.9)
[e357) 9.400 ) | . \ (209.8) [143.3) e
1 i (228.6) | ht—— —— —— M
B.160 ! 7760 & 54
o
(z07.3) 7.88 {1971} | 7.760
5.180 ) [200.2) [197.1] ih h 3.74
(207.3) I sse | ae | | Lg 1D [93.0}
1 —-—— e |-
' | o (2039 i ! ‘ (1844 '
1 ! et - - T
7.880, Dy A o
(200.2) | 20
n, h 3 LAl
1 ! X 1 I ¥ & 1
! t | T _ -
! X 4 PLACES |
T 12 RAD I CONNECTOR, 104 PIN 7
3.0] WIL-C-28748/9
| I OPTIONAL [”, acEs \osnn "
| | e e [1s)
Y L ol . ol .
] 1 _ - - - Q.-—- @ D)
- e} n i vy o __Fd e N\ _____Fi__ L/ 15— fo— 2.20
B — | ! T {33 (355)
{I;:) [313‘1‘]’ 1 CHASSIS REAR CONNECTOR PLATE
' ) CHASSI CHASSIS {EAR VIEW MATERIAL - NOTE 6, FINISH- NOTE 4
iy e MATERIAL - NOTE & REAR VIEW
_DESCRIPTION PLATE FRONT VIEW FINISH - NOTE 4
MATERIAL - NOTE 7 MATERIAL - hOTE &
FINISK - NOTE 4 REQUIREMENT 5
SH 11512

FIGURE S-1. Panel-mounted assembly (sheet 1).
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e (3.96) —— =]
[100 6]
fe—(3.060) — ——rt (187 ) ——enf | — _ o
) 7 A —
SEE3 2 4.
SEE NOTE 12

/— CHASSIS

I A

MS24693-C5I ‘l
MSI5795- 80T t
MS35338-(37 /
MS35649-284 ] /

A
©) © © © ~? _
/- REAR CONNECTOR
{9.96)

/ PLATE
DESCRIPTION
PLATE
\ FRONT PANEL
253 .0] (5.400) /

[238.8) [2e 272.65]

MSS5I1957 ~12
MS35338- (38
MSI5795% -804

{%} ~®- | = %L— © © © ©
@ j o MS51957 - 46
| T Lo

MS5795-807(2)
e MS35338-137
(8] MS35649-284

SH 1512 -1

REQUIREMENT 5
FIGURE 5-1. Panel-mounted assembly (sheet 2),

5-7/5-8



Downloaded from http://www.everyspec.com

MIL-STD~1657A( SH)
2 May 1983

{roi2]

~3emaof ]
3 /

7
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P
FIGURE 5-1. Panel-mounted assembly (shegt 3
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.25 [6.4] HIGH CHARACTER

PANEL ASSEMBLY NUMBER PANEL ASSEMBLY TITLE
:\ /l LINE - .18 [4.6] HIGH CHARACTERS
( ﬁn e — - )1/ 2 LINES - .18 (3 e] HIGH CHARACTERS
SEE NOTE ‘ML ______ i 3LINES-.i2 [3.0] HIGH CHARACTERS
\ ) " N\ MAXIMUM LENGTH - 1.50 [38.1]
\® ) (+) 2
oo\ _/
u‘S SeSHI 38 SUPPLY T T T AL
/\V/n\ /‘\V/\}\
(n+r2\(r3+r4\;\
12 W WE /
FUSE SIZE —( ——————— ———————— / /

amacrens \| NN SN

m-40oxm>»
»C2®E

N nrel I‘MATII\M
Vi olvivAa 1 ivin

USE

OR 2 LINES AS REQUIRED
.09 [2.3) HIGH CHARACTERS
{4 PLACES ON REMOTE

OPERATING SWITCHES AND
6 PLACES ON MANUAL

-l

~~

N N
OPERATING SWITCHES)
| N ( F3 -t F6 ) ( F7 + F8 ) / uavIMIM teneTre ) an Tae (]
‘::W :uv/ WMAAINMUM LETRU 11T 1.9V | JV.)
(rs-rno)kru-f-nz)
7™\
3 ) N ) S ) g
v
\ & g, &/ SWITCH POSITION DESIGNATION
\--" /- / 12 [3.0] HIGH CHARACTERS

/t “ - Ll 9 o .\ . - —
//’/’ \ / \ / \‘\\\/ DIVISION LINES .62 [15.7)
4 N LONG, SPACED AT 45°

\ \:',\ APART

NOTES :
1. Spacing between lines shall be .06 [1.5].

2. Lettering shown applies to renpote operated switch only and is provided
by switch manufacturer reference Drawing 815-1853048, PC 12.

SH 11513

FIGURE 5-2. Lettering sizes.

Requirenent 5
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REQUI REMENT 6
RELAY OR RELAY AND FUSE PANEL ASSEMBLY
1. Purpose. This requirenent establishes the configuration for relay or
relay and fuse panel assenbly.

2. Docunents applicable to requirement 6:

M L-R-6106 - Relays, El ectromagnetic (Including Established
Reliability (ER) Types), Ceneral Specification for.
M L-S-17000 - Switching Equipnent, Conbat System Conmand and

Control, Fire Control, and Interior Conmunication
CGeneral Specification for.
M L- T-55164/12 - Term nal Boards, Mlded, Barrier, Stud Type, Cass 6TB.

MS27400 Rel ay, Pernmanent Magnet Drive, 10 Anp, 4PDT, All
Wl ded, Hernetically Sealed.
M527745 Rel ay, Magnetic Latch, 10 Anp, 4PDT, Al Wl ded,

Hernetical |y Seal ed.
30 REQUI REMENTS

3.1 Relay panel assenbly shall be in accordance with requirement 5 and as
specified in 3.2 through 3.4.

3.2 Relay or relay and fuse panel assenbly shall be arranged as shown on
figure 6-1.

3.3 Relay mounting bracket shall be punched for 10, 15 or 20, relay sockets,
as applicable (see figure 6-1).

3.4 Relay sockets shall be |ocated and numbered as shown on figure 6-1.

4.  PARTS

4.1 In addition to the parts listed in requirement 5, the follow ng
additional parts may be required as specified in the acquisition technical data

package.

Grcuit synbols

(a) Relay sockets shall be DAN-L, Inc. XK1, and so forth
part nunbers or equal as follows:
DAN-L, Inc.
Relay type Part nunber
2PDT - d.c. 4223-2
4PDT - d.c. 6200 - 104SH (with #6254-3 nounting hardware)
4PDT - a.c. 6200 - 104SXH (with #6254-3 mounting hardware)
4PDT - latching 32823 - 17SH (with #6254-3 nounting hardware)

Requirenment 6
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(b) Relays shall be in accordance with
M L-R-6106 as foll ows:

Relay type MS part nunbers

28 V d.c. relay, MB27400- 17
4PDT

115 V a.c. 400 Hz MS27400- 28
relay, 4PDT

50 V d.c. relay, MS27400- 18
4PDT

115 V a.c. 60 Hz M527400- 28
relay, 4PDT

28 V d.c. latching MS27745-5
relay, 4PDT

(c) Terminal board shall be type 6TB10 in
accordance with M L-T-55164/12

6-2

Grcuit synbols

K1,

and so forth

TB1

Requi r enent

6



NOTES:

! DESCRIPTION PLATE  rpent PANEL, CHASSIS AND REAR PLATE
SHALL BE IN ACCORDANCE. wiTH REOUIREMENT 5 i

2. REFERENCE DESIGNAT;on MiRFING SHALL BE 12(3 0 HIGH IN
AREA INDICATED, NEAR sipf AS SHOWN, FAR SIDE SHALL

HAVE PREFIX™X" (XK} THRy XKi% OR XK20).

FRONT PANEL SHALL Bg paINTED IN ACCORDANCE WITH

MIL-S-17000

. METHOD OF ATTACHWMENT aND ASSEMBLY OF RELAY

SUB - CHASSIS IS OPTIONAL .

. ALL DIMENSIONS ARE N INCHES.

UNLESS OTHERWISE SpecyriED, TOLERANCES SHALL BE xx 1 02 AND xxX t 010.

. METRIC EQUIVALENTS agg GiVEN FOR GENERAL INFORMATION ONLY AND

N I S

ARE BASED UPON |INCH. 25 4mm. DIMENSIONS IN[ ] ARE MILLIMETERS,

~— (3 060) — ~__.
(777)

e

. THE USE OF INTERNAL TERMINAL BOARDS FOR JUMPERS SHALL BE IN
ACCORDANCE WITH TECKNICLL DATA PACKAGE.

~ PANEL TITLE
7 "RELAYS OR
RELAYS 8 FUSES
- NOTE 3

I

(9.400)
(e38.8)

SH 11514

(187) ———amy

(+7]

—

{4
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SPACE REQUIRED
FOR FUSE HOLDERS
SEE REQUIREMENT7

(I062) SHOWN OR (B12) —
(269.7) [20e6.2]
NOTE 1

A

A==4

g o

'
e

T

N/

L (.32)

(8.9

e
S R -
t SPACE RESERVED ON F2AR SIDE FOR DIODE OR
] :RE SISTOR MOUNTING AS REQUIRED
L r__
K16 Xl
N Ki? Ki2
+ +
\ i  t +
+, + +
\7\‘*.3 xi3 X8 X3
B
+ + +
r+ + +
— + +
K19 |\.(|l X9 K4
] !
| +l ‘+ +
+ + +
[ + + + +
K20 KI5 ) KS
j j N W
{ ‘ H
’ l ©f
S ———
T
© . © © ‘ ©
|
- NOTE B~ o=
- = ——ed NOTE A — | A
AREA REQUIRED FOR |-15 RELAYS PER
~e— PANEL WITH | TO IO FUSE HOLDERS ———==
SEE REQUIREMENT 7
AREA REQUIRED FOR 1-20 RELAYS PER
PANEL WITHOUT FUSE HOLDERS

NOTE A -

NOTE B -

MIL-STD-1657A( SH)

2 May 1983

RELAY

/ CONNECTOR

AREA REQUIRED FOR 1-15 RELAYS |
NO FUSEHOLDERS IN SHORT DEPTH
PANEL.

AREA REQUIREDFOR [-10 RELAYS &
1-10 FUSEHOLDERS IN SHORT DEPTH
PANEL . SEE REQUIREMENT 7.

FIGURE 6-1. Relay or

=TT

SEE NOTE 4

/

SECTION A-A

relay and fuse panel assembly.
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REQUI REMENT 7
FUSE PANEL ASSEMBLY
1. Purpose. This requirenent establishes the configuration for relay and
fuse panel assenblies or fuse panel assenblies
2.  Docurents applicable to requirenent 7:
M L- S- 17000 - Switching Equi pment, Conbat System Conmand and
Control, Fire Control, and Interior Communication

CGeneral Specification for.
M L-T-55164/12 - Term nal Boards, Ml ded, Barrier, Stud Type, Cass 6TB

3. REQUI REMENTS

3.1 Relay and fuse panel assembly or overflow fuse panel assenbly shall
be in accordance with requirement 5 and as specified in 3.2 through 3.4,

3.2 Relay and fuse panel assembly shall be arranged as shown on figure
6-1. Overflow fuse panel assenbly shall be arranged as shown on figure 7-1.

3.3 Front panel shall be punched for 10 fuseholders and the relay mounting
bracket shall be punched for 10 or 15 relay sockets, as applicable.

3.4 Fusehol ders shall be |ocated and nunbered as shown on figures 6-1
and 7-1. Relay sockets shall be |ocated and nunmbered as shown on figure 6-1.

4. PARTS

4.1 Parts shall be as follows:

(a) Relay and relay sockets shall be as
specified in requirenent 6.

(b) Fusehol ders and fuses shall be as
specified in the acquisition
techni cal data package

Grcuit symbo

(c) Terminal board shall be type 6TB10 TB1
in accordance with M L-T-55164/12

Requirenent 7
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Description plate, front panel, chassis and rear plate
shall be in accordance with requirement 5,
Front panel shall be painted in accordance with
MIL-S-17000.
Prefix "X" to precede ref designation of fuseholders
on far side of front panel. Characters shall be
+12 [3.0] high located adjacent to fuseholders.
All dimensions are in inches,
Unless otherwise specified, tolerances shall be
XX + .02 and .XXX + .010.
Metric equivalents are given for general information (3.060)
only and are based upon 1 inch = 25.4 mm dimensions (77.7) {187) ——a jee— {10 €2)SHOWN OR (8B.12)
in [ ] are millimeters, 600 —e  w— 1860 =i (¢7) (2697] (206.2)
The use of internal terminal boards for jumpers shall 015.2) (47.2) NOTE 2
be in accordance with the acquisition technical data NOTE |
package. - ~ A
/“ -
T ' 1'} 0770 Fuses l{'} —t|— ‘
1.700 ® . | ® ¢ jﬂ_*' © © © © )
(432) SZZH=T= sIzdz== FUSE AND -[[D
- N e Sl i ///F_rwsmnmn
—
Fl- F2 F4
| \g,0)0c = jo
1.500 TSI R
(38.1) SITZZTE Ezz =TS /_"'0TE 3 @‘3
L)) @r‘@ [‘j ,
L e 66| . —Th N
P - -~ - DESIGNATION CONNECTOR
(re.2) L:‘::_:_"'_‘_. L:‘:: ;‘-_-_-_//— - . b
S __T oo o= —
\
F9 3 f. ( Fu iz FUSE SIZE | {
4500 o o A — j@
[11a.3) oo R . F—
SEIFFIIE EEIZICCE N
FI3<U Fla FI5 Fle
6.000 ”‘:) + 6 Cj’ D—j@
[152.4) oI T [1e.2) -
€ITIS-CE fISFsors TYPICAL ~——~a93
m-4 FI9 /\:eroj —‘—‘—l Cj [] ; j@@ﬂ
{9.400) / o o - L
[238.8) o o o _;J h——_____—{_
.25
NOTE | .44
J | ® ® | w0 iy Pq & © © © © J_ID

i TYPICAL  IymicaL
\_% f J 1 U
{.32)

SH 11515 REQUIREMENT 7

FIGURE 7-1. Fuse panel assembly,
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REQUI REMENT 8

[ NDI CATOR LI GHT PANEL

1. Purpose. This requirenent establishes the configuration for indicator
light panel assenblies.

2* Docunents applicable to requirenent 8:

M L-F-15160/77 - Fuses (Indicating), Style F77A

M L-S-17000 - Switching Equiprent, Conbat System Conmand and
Control, Fire Control, and Interior Conmunication
CGeneral Specification for.

M L-F-19207/38 - Fusehol ders, Extractor Post Type, Bl own Fuse
I ndi cating, Type FHL57G

M L-S-22885/87 - Switch, Push Button, Illumnated 4-Lanp, Solid Mount,
Modul ar, Constructed, Hi gh Inpact Shock.

M L-T-55164/12 - Terninal Boards, Ml ded, Barrier, Stud Type
Class 6TB

3. REQUI REMENTS

3.1 Indicator |ight panel assenbly shall be in accordance with requirenent
5 and as specified in 3.2 through 3.6.

3.2 Wen only one indicator |ight panel assenbly is specified on the front
panel layout, the panel assenbly shall be arranged as shown on figure 8-1 and
the fuseholder and indicator lights shall be wired as shown on figure 8-2
When nore than one indicator |ight panel assenmbly is specified, the fusehol der
(and wiring shown on figure 8-2) shall be omtted and replaced with an additiona

row of indicator lights in the higher nunbered panel assenblies

3.3 Front panel shall be punched for one fusehol der and 15 indicator |ight
assenblies or 18 indicator light assenblies as required.

3.4 Fusehol der, when installed, and indicator |ights shall be |ocated
and nunbered as shown on figure 8-1.

3.5 Fusehol der, when installed, is for fusing blown fuse indicator
supply (see figure 8-2).

3.6 For a one or two-section switchboard, the term nal board shall be
omtted and the wires fromthe |oad termnals of the fusehol der shall be run
directly to the panel connector.

Requi renent 8
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4.  PARTS

4.1 In addition to the parts listed in requirement 5, the follow ng
additional parts may be required as specified in the acquisition technical
data package.

Circuit synbols

(a) Two |-anpere style F77A fuses in XF1, XF2, F1, F2
accordance with ML-F-15160/77
shall be used in the type FH57G
fusehol der which shall be in
accordance with M L-F-19207/38.

(b) Terminal board shall be type 6TB10 TB1
in accordance with ML-T-55164/12.
(c) Indicator light shall be part number XDS1, Ds1

Me2885/ 87- A- E- WNWWV i n accordance with
M L- S-22885/87 or equal.

Requi renent 8
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NOTE S
- LESCRIPTION PLATE , FRONT PANEL , CHASSIS AND REAR PLATE
SHMALL BE IN ACCORDANCE WiTH REOQUIREMENT 5.
2.PREFIX "X' SHAL| PRECEDE REFERENCE DESIGNATIONS OF FUSEHOLDER 8 .
LIGHT SOCKETS ON FAR SIDE OF FRONT PANEL . CHARACTERS SHALL BE 12 {3 0)HIGH
3.FRONT PANEL SHa_ | BE PAINTED IN ACCORDANCE WITH
MIL-S-17000.
4 ALL DIMENSIONS ARE IN INCHES .
UNLESS OTHERWISE SPECIFIED, TOLERANCES SHALL BE XXt 02 AND.XxX # 0I0.
.METRIC EQUIVALENTS ARE GIVEN FOR GENERAL INFORMATION ONLY
AND ARE BASED UPON | INCH+ 25 4mm_DIMENSIONS IN [ JARE MILLIMETERS.
7.STENCIL OR RUBBER STAMP REFERENCE DESIGNATIONS .12 [3.0JHIGH AS
REQUIRED IN AREAS SHOWN .

0w

77.7)
le—1.53 NOTE 3
[38.9)
r ~ —
re - -- !
® ‘L,,JPWR AVAI:INDl ® f F@ f-_,'PWRAVAILINDl ®
’ SEE DETAIL A
1.610 ® ® 1.700 ‘ ® |
[40 9] - [43-2] . BLOWN FUSE IND SPLY - FUSE AND
—f ; 3 |‘°"' | FUSE HOLDER
0S5 : | N 1
] - T i~ Fi1—4)4 |
Dse A\ INDICATOR
|2t | 2.880 ) ! LIGHT
: (73.2) | " N f
— } X
[osi i | osi DS3 oss ||
" osi2 : : 052 0S4 056 :
|e===— ==
5 EQUAL SPACES || | ! '
@127 « 6.35 (9.400) ;
[(32.3) [ 3) {238.8) ~ bs7 Dsg9 _ bsu ‘
JOLERANCE Ds8 DSI0 DsI2 i
NONCUMULATIVE I
INDICATOR LIGHT MOUNTING OPTION . S !
4 EQUAL SPACES ~ ——
@ 127 5.08] _ s [ff osis gl oSt iy
32 3] [2s.0 6
rovenalcs ontomdoarive | 4102 Jl| ose || ose )
| |
| NOTE 2
) szt vs23 |1}
DsS20 Ds22 0sS24
1 ‘ '
-56 1| oses 0s27 ps29 I
(1a.2) P! '
- | DS26 Ds28 0sS30 a
N
— o3|
® | ®
44 2 PLACES ‘ 25 2 PLACES
{II.Z] b f I
e -® . @ |
}
DETAIL A
= |20 1= .20 =
(30.5) (30.5]

SH {I516

(.187) ——=

{47

MIL-STD-1657A(SH)
2 May 1983

(10.62) SHOWN OR(812)
(269.7] [206.2)

NOTE |

©

!
J

.k_t_q
b
i

|
L

STIFFENER
BOTH SIDES

= -t

.50 [12.7] MIN DEPTH

~ "TBI*NOTE 7

TERMINAL BOARD

Z L7 VAV ATHN J

(.32)
(8.0
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M L- STD- 1657A( SH)
2 May 1983
REQUI REMENT 9
BUS SELECTOR SW TCH PANEL
1. Purpose. This requirenent establishes the configuration of the bus
selector switch panel assenbly.
20 Docunents applicable to requirenent 9:
M L-S-17000 - Switching Equi pment, Conbat System Conmand and
Control, Fire Control, and Interior Commrunication

CGeneral Specification for.
Switch, Rotary, Miltipole and Selector, 5 Anmpere,

M L-S-21604/2

Style JK

M L-S- 22473 - Sealing, Locking, and Retaining Conpounds; Single-
Conponent .

M524693 - Screw, Machine, Flat Countersunk Head, 100°, Cross

Recessed, UNC-2A and UNF-2A (in./nm.
3. REQUI REMENTS

3.1 Bus selector switch panel assembly shall be in accordance with
requirenent 5 and as specified in 3.2 through 3.4.

3.2 Bus selector switch panel assenmbly shall be arranged as shown on
figure 9-1.

3.3 Front plate of the panel assenbly shall be punched for two swtches.

3.4 Marking. Marking shall be as shown on figure 9-1. \Wen the panel
contains both a.c. and d.c. bus select switches the panel title shall be
"BUS SEL", the stop switch shall be marked “DC’ and the |ower switch shall be
marked “AC’. \Wen the panel assenbly contains only one bus select switch, the
panel title shall be "AC BUS SEL" or "DC BUS SEL" and the switch shall be
mounted in the lower position and shall be designated “S1”. Actual narking
for switches and switch positions will be specified in the acquisition technical
data package.

4. PARTS

4.1 In addition to the parts listed in requirement 5, the follow ng
additional parts may be required as specified in the acquisition technical data
package.

Gircuit synbols.

(a) Switch shall be type S3JK3 in Sl, S2
accordance with ML-S-21604/2.

Requirenent 9
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MIL-STD-1657A( SH)
Description plate, front panel, chassis and rear plate 2 May 1983
shall be in accordance with requirement 5.

Front panel shall be painted in accordance with

MIL-S-17000.
All dimensions are in inches,

Unless otherwise specified, tolerances shall be .XX + .02

and .XXX + ,010, -
Metric equivalents are given for general information only

and are based upon 1 inch = 25.4 mm. Dimensions in [ ]

are millimeters,
Stencil or rubber stamp reference designations required

«12 [3.0] high on far side in areas shown,

1187) —amd (10 62) SHOWN OR 8 12
Apply locking compound conforming. to MIL-S-22473 to threads e 34 ~ B T ' (4.7) (zes o 2]
when mounting switch. ’ -ﬂ\\§§§f-—L53 '
[38.9) ‘] NOTE 1
- AN =~ — INDEX ARROW ]
ﬁ;_ sausse T — 1 §
w2 £ i
® ® /NOTE 2 ‘ o ® © © ;[D
2.58 [ _
(65.5)] . —j“‘j_w
ROTARY DESCRIPTION PLATE B
PPLIED SEPARATE FR
— :ul‘ttn o E
— NOTE |
= \cowwicTOR
are | NOTE 6 —-‘J—M U
{107.7)
(8.400} _
(238.6) 1 SWITCH MOUNTING MARDMARE
#515795-808 mEEN
1.94 M524693 —{—
[49.3) B
2 PLACES .
ROTARY SWITCH
T
. @ ® © ©) © JJD
[:Lsu
[8.1]
REQUIREMENT 9
SHLtISI8 :

FIGURE 9-1. Bus selector switch panel assembly.
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REQUI REMENT 10
METER PANEL
1. Purpose. This requirenent establishes the configuration for a.c. and
d.c. voltneter panel assenblies.
2. Docunments applicable to requirement 10:

M L- M 10304/ 11

Meters, Electrical Indicating, Panel Type, Ruggedized:
Vol tmeter, DC (Flush Munting, Round Flange, 3-1/2
Inch), Style 36.

Meters, Electrical Indicating, Panel Type, Ruggedized:
Rectifier-Type Voltmeter, AC (Flush Munting, Round
Fl ange, 3-1/2 Inch), Styles 34 and 36.

M L- M 10304/ 26

M L-S-15291 - Switches, Rotary, Snap Action and Detent/Spring
Return Action General Specification for.

M L-S-17000 - Switching Equi pment, Combat System Command and
Control, Fire Control, and Interior Conmmunication
CGeneral Specification for.

M L-S-22473 - Sealing, Locking, and Retaining Conpounds; Single-
Conponent .

M524693 Screw, Machine, Flat Countersunk Head, 100°, Cross

Recessed, UNC-2A and UNF-2A (in./nm.
3. REQUI REMENTS

3.1 Meter panel assenmbly shall be in accordance with requirement 5 and
as specified in 3.2 through 3.5.

3.2 Panel assenbly shall be arranged as shown on figure 10-1 and wired
as shown on figure 10-2.

3.3 Marking shall indicate “AC’ or “DC’ as appropriate for either an
a.c. or a d.c. neter panel.

3.4 Terminals "A" and "B" on nmeter are used only to define the neter
termnals. “A" is the positive (+) terminal and “B" is the negative (-)
term nal .

3.5 Voltneter scales shall be as follows:

H ghest nomi nal Scal e

supply voltage r eadi ng
120 V a.c. 0 - 150
120 V d.c. 0 - 150
50 Vd.c 0-75
28 Vdc 0-30

Requirenent 10
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4. PARTS

4.1 In addition to the parts listed in requirenment 5, the follow ng
additional parts may be required as specified in the acquisition technical

data package.

Grcuit synbols

(a) A.c. neter shall be type ML
MR36WKXXARVVR i n accor dance
with ML-M10304/26 (see note).

(b) D.c. meter shall be type ML
MR36WKXXDCVVR i n accor dance
with ML-M10304/11 (see note).

(c) Switch shall be type 1SR2E2 in S1
accordance with ML-S 15291.

NOTE: In nmeter type nunber replace XXX with proper scale
designation in accordance with 3.5 (i.e., for 50
volt scale use 050). For submarine applications
change "W to "B".

Requi r enment

10-2
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NOTES:
t. DESCRIPTION PLATE, FRONT PANEL LCHASSIS anpy REAR PLATE
SHALL BE IN ACCORDANCE WITH RECUIREMENT §
2. FRONT PANEL SHALL BE PAINTED IN ACCORDANCE WiTH
MIL -S~17000.
. ALL DIMENSIONS ARE IN INCHES
4. UNLESS OTHERWISE SPECIFIED, TOLERANCES spg
AND XXX % .010. Ll ee xx 102
5 METRIC EQUIVALENTS ARE GIVEN FOR GENERAL | ATION
ONLY AND ARE BASED UPON | INCH = 25.4mm.nwg:;g:gm[ sz MILLIMETERS.
€ STENCIL ORRUBBER STAMP REFERENCE DESIGH \RED 12 (3.0
HIGH ON FAR SIDE IN AREAS SHOWN &Tions REQUIRED 2 (3.0]
7. APPLY LOCKING COMPOUND CONFORMING TO MIL -5 . 22473 TO THREADS
WHEN MOUNTING SWITCH.

w

(.187) - —— (10.62) SHOWN OR (B 12)— —_
SEE PARA 3.3 [(;7?530) (7] [269.7) (2062]
1.53
(38.9) o NOTE 2 I NOTE i
OF e 4 f
t - oC METER — I
® | d —
® (i o ® © ® )
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{65.5) /snnu_ BE SUPPLIED
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(9.400) Q) a (| B \ CONNECTOR
[238.8) ROTARY
SWITCH _{ .
4.Q0 .
[101.6) ™MD
b ]
oD [ NOTE &
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f N
|.|2] % ) \stnce DESIGNATION ‘1
[28€
‘ _ o oe i
T0O GND vOLYS .88
[22.4)
({(—) ¥ 4 PLACES
TO GND ‘
st|c1: s / | 5 JI[)
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j ; ; L Y
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(.32)
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SH 11519 REQUIREMENT 10

FIGURE 10-1. Meter panel assembly.
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REQUI REMENT 11
SW TCH POTENTI AL TRANSFORMER PANEL
1. Purpose. This requirenent establishes the configuration of the switch
potential transforner panel assenbly.

2. Docurents applicable to requirement 11:

M L-S-3786/ 4 Switch, Rotary, Cosed Construction, 2 Anperes,
Styl e SR04.

M L- F- 15160/ 77 Fuses (Indicating), Style F77A

M L-S-15291 - Switches, Rotary, Snap Action and Detent/Spring
Return Action General Specification for.
M L-S-17000 - Switching Equipnent, Conbat System Command and

Control, Fire Control, and Interior Communication
CGeneral Specification for.

Fusehol ders, Extractor Post Type, Bl own Fuse
I ndicating, Type FHL57G

M L- F-19207/ 38

M L-S-22473 - Sealing, Locking, and Retaining Conpounds; Single-
Conponent .
M L-C-28731 - Connectors, Electrical, Rectangular, Renpvable

Contact, Formed Bl ade, Fork Type (for Rack and
Panel and Cther Applications), General Specifica-

tion for.
M L-T-55164/12 - Terninal Boards, Ml ded, Barrier, Stud Type, Cass 6TB.
M515795 Washer, Flat-Metal, Round, GCeneral Purpose (in./nm.
V524693 Screw, Machine, Flat Countersunk Head, 100°, Cross
Recessed, UNC-2A and UNF-2A (in./m.
MS35338 Washer, Lock-Spring, Helical, Regular (Mediun Series
(in./m.
MB51957 Screw, Machi ne-Pan Head, Cross-Recessed, Corrosion-

Resisting Steel, UNGC 2A
NAVSHI PS 803- 4680147 - Switching Equipnent, Command and Control, and
Fire Control, Test Receptacle and Plugs
(Source Control Draw ng).
NAVSEA 803-5002567 - Panel - Mounted Assenbly Test Cables.
NAVSHI PS 9000- S6202- 74004 - Switch Control Transforner Type Drawi ng
(For Renote Operation Type JR Switch
Assenbl i es).

3. REQUI REMENTS

3.1 The switch potential transforner panel assenbly shall be in accordance
with requirenent 5 and as specified in 3.2 through 3.5.

3.2 Switch potential transformer panel assenbly shall be arranged as shown
on figure 11-1 and wired as shown on figure 11-2.

Requirenent 11
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3.3 Fuses 9 and 10 are for 115 Volts (V), 60 hertz (Hz), phase BC switch
control supply. Fuses 1 through 8 are for potentials A through H respectively,
to protect individual taps to remte operated swtches.

3.4 Wring fromthe transformer to line side of appropriate fusehol ders
shall be provided for all potentials. Wring fromload side of fuseholders to
panel connector will be defined in the acquisition technical data package. Up
to three separate potential distribution circuits fromone fusehol der nay be
accomobdat ed. For four or nore potential distribution circuits, a type 6TB10
termnal board conformng to ML-T-55164/12 shall be provided.

3.5 Test switch (S2) and test receptacle (JB) are for use in testing
remote operated style LS or DLS switches. Test cable required is in accord-
ance with Drawi ng 803-5002567 (part number 5002567-103).

4. PARTS

4.1 In addition to the parts listed in requirement 5, the follow ng
additional parts may be required as specified in the acquisition technical
data package.

Grcuit synbols

(a) The five fuseholders shall be XF1-10 and F1-10
type FHL57G in accordance with
M L- F- 19207/ 38, using tw 3-
anpere (A) and eight 1-A style
F77A fuses in accordance with
M L- F- 15160/ 77 (see figure 11-2).

(b) Power switch shall be type 1SR6A2 S1
in accordance with ML-S 15291
for up to 18 renote operated
switches or type 3SR6A2 in
accordance with ML-S-15291 for
up to 50 renmpte operated switches.

(c) Test switch shall be type SRO4E36B1MPO S2
(part nunber M786/4-0383) in
accordance with ML-S- 3786/4.

(d) Potential transforner shall be of the T1
required capacity and identical in
circuit design to that shown on
Drawi ng 9000- S6202- 74004.

(e) Test receptacle shall be in accord- JB
ance with ML-C 28731 and Draw ng
803- 4680147 (part number 803-4680147-1).

(f) Terminal board (if required) shall be Bl
type 6TB10 in accordance wth
M L- T-55164/12.

Requirenent 11
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NOTES: .
. DESCRIPTION PLATE, FRONT PANEL,CHASSIS AND .
REAR PLATE SHALL BE IN ACCORDANCE WITH REQUIREMENT §_
2. FRONT PANEL SHALL BE PAINTED IN ACCORDANCE WITH
MIL -5-17000.
3. ALL DIMENSIONS ARE IN INCHES.

4. UNLESS OTHERWISE SPECIFIED, TOLERANCES SHALL BE .XX .02
AND XXX +.010.

S. METRIC EQUIVALENTS ARE GIVEN FOR GENERAL INFORMATION

ONLY AND ARE BASED UPON I INCH*25.4mm .DIMENSIONS IN[ J ARE MILL Mg TERS.

6. ngNClL OR RUBBER STAMP REFERENCE DESIGNATIONS REQUIRED .12
O} HI

Downloaded from http://www.everyspec.com

MIL-STD-1657A(SH)
2 May 1983

GH ON FAR SIDE IN AREAS SHOWN. |-———(3.060) ————
7. APPLY LOCKING COMPOUND CONFORMING TO MIL-S-22473 TO THREADS 777 — e (10 62) SHOWN OR (8. 12) ]
WHEN MOUNTING SWITCH. 600 — = L 860 (187 (269.7) (206 2)
8. PREFIX “X" SHALL PRECEDE REFERENCE DESIGNATIONS OF FUSEHOLDERS (15 2 [a72) (7 A
ON FAR SIDE OF FRONT PANEL.CHARACTERS SHALL BE 12 [30) HIGH ) ’
NOTE 2 NOTE |
— 4 SWCONT 8 FUSE DESIGNATION R |
|— o POT XFMR AC
f FUSE ?)N%ER d 1 /~
FUSEHOL
. TES
hzoefl) t—— POTENTIALS —— / NO @ @ @ @ D
G. @
TYPICAL i:/—
R
SWITCH KEYING . 4 J
TAB 36° REF |.3|o] =
33.3) 2.68 )
DEVICE OFF .56 RAD [ fée.i) ;
FUNCTION [4.2}
TEST SWiTCH : » @3
SEE DETAIL | lolelolo]
K B 2.620 { * 287 _
66.6) — .
G j c } [i] {13.622 [s8.3) @ NOTE 6 NEAR SIDE CONNECTOR
12 TYPICAL TEST TRANSFORMER
UB 3 [’r?g] RECEPTACLE
(375) F D ’ - 3 5250
(05 £ [133.4) —
25— =]
e g P | ——
TYPICAL
SW ([g;sot%) * MS51957-15
- MS35338-135
1.03 MSI5795-803
izs.z
DEVICE 4PLACES
DESIGNATION L OFF + OFF -
SCALE:2/1
NOTE 6. 3

ON 1S E
r_.1"// ROTARY SNAP SWITCH —L —
1h {3SR6AZ SWITCH SHOWN) " D

® & ‘ © © g N\

L T T 77 7 Z1
1 T SWITCH MOUNTING HARDWARE Y B S
@ @ . SCREW, MACHINE - FLAT 100°* o
~— +— ;%%ZTGSSUN:O:??D 2 BRACKET AND MOUNTING
I (.32) "TI° NOTE 6 HARDWARE AS REQUIRED
(6.1
1.53 —=

(389

SH 11521 REQUIREMENT 11

FIGURE 11~1. Switch potential transformer panel assembly.
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REQUI REMENT 12

FUSE TESTER PANEL

1.  Purpose. This requirement establishes the configuration of the fuse
tester panel assenbly.

2.  Docunents applicable to requirement 12:

M L-F-15160/77 - Fuses (Indicating), Style F77A

M L-S-17000 - Switching Equi pment, Conbat System Conmand and
Control, Fire Control, and Interior Communica-
tion General Specification for.

M L- F- 19207/ 38 - Fusehol ders, Extractor Post Type, Blown Fuse Indi-
cating, Type FHL57G

M L-S-22885/87 - Switch, Push Button, |lluninated, 4-Lanp, Solid
Mount, Modul ar Constructed, Hi gh | npact Shock.
M515795 Washer, Flat-Metal, Round, General Purpose (in./mj.
M524693 Screw, Machine, Flat Countersunk Head, 100°,
Cross Recessed, UNC-2A and UNF-2A (in./mj.
M535338 Washer, Lock-Spring, Helical, Regular (Medium
Series, (in./mm.
M535649 Nut, Pl ain-Hexagon, Machine Screw, UNC 2B.

3*  REQUI REMENTS

3.1 Fuse tester panel assenbly shall be in accordance with requirenent 5
and as specified in 3.2 through 3.5.

3.2 Fuse tester panel assenbly shall be arranged as shown on figure 12-1
and wired as shown on figure 12-2.

3.3 Terminals 1 through 4 on T1 are used only to define the connections
required.

3.4 Terminals 1 and 2 on left and right test bars as viewed fromfront
of panel are used only to define the connections required.

3.5 Poles 1 and 2 of Sl are assigned left to right as viewed from front
of panel.

4.  PARTS
4.1 In addition to the parts listed in requirenent 5, the follow ng

additional parts may be required as specified in the acquisition technical
data package.

Requi renment 12
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(a) Fusehol der shall be type FHL57G
in accordance with ML-F-19207/38
using two |-anpere F77A fuses in
accordance with ML-F-15160/77.

(b) Illumnnated pushbutton switch shall
be part number M22885/87-E-D WAGG in

accordance with ML-S-22885/87 or equal.

(c) Fuse testing contact strips shall
be designed by manufacturer.

(d) Transformer (115 volts (V)/6V step
down) .

12-2

Grcuit synbols

XF1-2 and F1-2

S1 and XDS1-2

TS1

T1

Requi r enment
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NOTES:
- DESCRIPTION  P_ayg  FRONT PANEL, CHASSIS AND
REAR PLATE SHALL pg [y ACCORDEANCE WITH REQUIREMENT 5.
2. FRONT PANEL SHALL gf PLINTED IN ACCORDANCE WITH
MIL - $ - 17000.
3. ALL DIMENSIONS ARE IN INCHES.
4. UNLESS OTHERWISE sppciFIED, TOLERANCES SHALL BE .XX$t 02
AND . XXX + 010
5. METRIC EQUIVALENTS aRE GIVEN FOR GENERAL INFORMATION
ONLY AND ARE BASED ypON | INCH» 25.4mm. DIMENSIONS IN [ ] ARE MILLIME TERS.
6. fvofncm OR RUBBER sTAMP REFERENCE DESIGNATIONS REQUIRED .12
3 HIGH-ON FAR SIDE [y AREAS SHOWN.
7. PREFIX "X" SHALL PRECEDE REFERENCE DESIGNATIONS OF FUSEHOLDER AND LIGHT SOCKE T
ON FAR SIDE OF FRONT pPANEL . CHARACTERS SHALL BE .12 [5G HIGH

MIL-STD-1657A( SH)
2 May 1983

1.187) ! -

(10.62) SHOWN OR (8.12)
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(.32)
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FIGURE 12-1,

Fuse tester panel assembly,
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REQUI REMENT 13

RELAY TESTER PANEL

1. Purpose. This requirenment establishes the configuration of the relay
tester panel assenbly.

2. Docunents applicable to requirenment 13:

M L-T-7928 - Termnal, Lug, Splices, Conductor; Crinp Style,
Copper, General Specification for.

M L-F-15160/77 - Fuses (Indicating), Style F77A

M L-S-17000 Swi t chi ng Equi pnent, Conbat System Conmmand and
Control, Fire Control, and Interior Conmunication
CGeneral Specification for.

M L-F-19207/38 - Fusehol ders, Extractor Post Type, Blown Fuse Indicat-

ing, Type FHL57G
Switch, Rotary, Miltipole and Selector, 5 Anpere,

M L-S-21604/3

Style JL.

M L- S-22473 - Sealing, Locking, and Retaining Conpounds; Single-
Conponent .

M L-S-22885/87 - Switch, Push Button, |llumnated, 4-Lanp, Solid

Mount, Mdul ar, Constructed, High-Inpact Shock.
M L-R-39007/11 - Resistors, Fixed, Wrewund (Power Type)
Established Reliability, Style RWR89.
Resi stor, Fixed, Conposition (Insulated),
Established Reliability Style RCR42.
Term nal Boards, Mdlded, Barrier, Stud Type, Cass 6TB.

M L- R- 39008/ 5

M L-T-55164/ 12

MB17143 - Terminal, Lug, Crinp Style, Copper, Insulated,
Rect angul ar Tongue, Type Il, Cass 1 for 105°C
Total Conductor Tenperature.

M524525 - Switch, Toggle, Four Pole, Environmentally Sealed.

V524693 - Screw, Muchine, Flat Countersunk Head, 100°, Cross
Recessed, UNC-2A and UNF-2A (in./nmm).

V525036 - Terminal, Lug, Crinp Style, Copper, Insulated, R ng

Tongue, Bell - Monthed, Type Il, Cass 1 (for
105°C Total Conductor Tenperature).

3*  REQUI REMENTS

3.1 Relay tester panel assenbly shall be in accordance with requirement 5
and as specified in 3.2 through 3.6.

3.2 Relay tester panel assenbly shall be arranged as shown on figure 13-1
and wired as shown on figure 13-2.

3.3 Starting at the off position, voltages selected by S1 shall be in
ascending order of nagnitude in order to prevent dammging a relay.

3.4 The DPDT relay (used only if renpte operated switches are used In
the switchboard) shall be tested using 28 volts (V) d.c.

Requi renent 13
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3.5 Resistors Rl through R8 shall be used to drop 50 V d.c. to 24 V d.c.
for XDS1 through XDS8.

3.6 If 28 Vd.c. is not available to the relay tester, 50 V d.c. shall
be used with voltage dropping resistors RO and R1O to drop 50 V d.c. to 28 V d.c.
RO is required to limt current to K2.

4. PARTS

4.1 In addition to the parts listed in requirenment 5, the follow ng
additional parts may be required as specified in the acquisition technical data
package.

Circuit synbols

(a) Rotary selector switch shall be S1
type S3JL5 in accordance with
M L-S- 21604/ 3.
(b) Toggle switch shall be 4PDT, S2
center off, nmomentary contact in
both “ON' positions, part nunber
MS24525-27 in accordance with
M524525.
(¢) Indicator light shall be part XDS1- 4
number M22885/87- A-U GGGG in
accordance with M L-S-22885/87 or
equal with four way split |ens.
(d) Indicator light shall be part XDS5- 8
number M22885/87- A- U- YYYY in
accordance with M L-S-22885/87 or
equal with four way split |ens.
(e) No fuseholders shall be type XF1-4 and F1-4
FHL57G i n accordance with
M L- F- 19207/ 38 using four
1-anpere F77A fuses in accord-
ance with ML-F- 15160/ 77.
(f) Relay sockets shall be DAN-L, XK1 and XK2
Inc., or Armel part nunbers (or
equal) as follows: The DPDT
relay socket shall be part
nunber DAN-L 4223-2 or Arnel
HRC-5J. The 4PDT relay socket
shall be DAN-L part nunber
32823- 17SH.
(9) Terminal board shall be type TB1
6TB10 in accordance with
M L-T- 55164/ 12.
(h) Resistor R9 shall be part nunber R9
RCR42GA72KM in accordance with
M L- R- 39008/ 5.

Requi renent 13
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Resistors Rl through R8 shall be
part nunber RCR42G621JM with
plus or mnus 5 percent toler-
ance in accordance wth
M L- R- 39008/ 5.

Resistor R10 shall be part nunber
RWRB9S3010M with plus or mnus 1
percent tolerance in accordance
with ML-R-39007/11.

I nsul ated standoff shall be
commer ci al .

MS 17143-4 Terminal Lug for use
with TBL.

Mr928/ 4-149 Terminal Lug for use

with fuseholders itenized in (e).

13-3/13-4

Grcuit synbols

R1 through R8

R10

El- 20
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NOTES:
DESCRIPTION PLATE, FRONT PANEL CHASS!S AND

REAR PLATE SMaLL BE IN ATCORDANCE WITH REQUIREMENT 5.
FRONT PANEL SHaLL BE PAINTED 1y oCCORDANCE WITH

L

2.

(T}

MIL -5-17000.
ALL DIMENSIONS ARE IN INCHgg

AND XXX *_0I0.

- UNLESS OTHERWISE SPECIFIED. TOLERANCES SHALL BE .XX!.OZ.

. METRIC EQUIVALENTS ARE GIVEN FOR GENERAL INFORMATION

ONLY AND ARE BASED UPON |INCy, 25 4 mm. DIMENSIONS IN | ) ARE MILLIMETERS.

[3.0]HiGH ON FAR SIDE IN AREAS SHOWN.

AREAS SHOWN.

- STENCIL OR RUBBER STAMP REFERENCE DESIGNATIONS REQUIRED .12
- STENCIL OR RUBBER STAMP REFERENCE DESIGNATIONS IN

- PREFIX "X " SHALL PRECEDE REFERENCE DESIGNATIONS OF

FUSEHOLDERS ON FAR SIDE of FRONT PANEL . CHARACTERS

SHALL BE 12 [3Q HIGH.

WHEN MOUNTING SWITCH,

SH 11525

. APPLY LOCKING COMPOUND CONFORMING TO MIL-S - 22473 TO THREADS

-

[77.7]

(3.060) ————— 4

600 —= 1.860 —wy
0s.2 fa7.2) (.187)
— 93 — [47_]
[z3.6)
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TTRECAY ) —
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1
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1.700 ] T FUSEHOLDER
[43.2) NOTE B \ RELAY spLY Care 5oy & T
.56 [14.
/\J, TYPICAL (
Fi- -F2 -
):l\ ti-Fa
" " " ! 44 Enm
1.80 I — TYPICA
— .25(6.4) - ROTARY
[95.7] 1.00 TYP‘CAL SWITCH
[25.9)
[s.eo] .8l [20.6}
914 —/ 5 PLACES SWITCH MOUNTING g
HARDWARE SCRE W,
470 DEVICE MACHINE - FLAT 160° 5l
([:;aot%) (ns.4) DESIGNATION L) COUNTERSUNK HEAD — |E
. MS24693 NOTE 9
~—_ DEVICE
- FUNCTION RELAY SOCKET
6.04
[153.4) INDICATOR ;
LIGHT
rwo |z wo |JIT! 1M¢ 20
ot -
3w0 |4 no |[i& we | anc
— [ind] “_J
ENERGIZED DEENERGIZED
1 rest s ToGeLE
a4 [” 2] ENERGIZE i
~-5Z OFF - 1
1 / DEENERGIZE [ — ‘[
NOTE 6 .25 [6.4)
2 PLACES i
1 Il
+ —
— 4
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NOTES:
DESCRIPTION PLATE, FRONT PANEL CHASS!S AND

REAR PLATE SMaLL BE IN ATCORDANCE WITH REQUIREMENT 5.
FRONT PANEL SHaLL BE PAINTED 1y oCCORDANCE WITH

L

2.

(T}

MIL -5-17000.
ALL DIMENSIONS ARE IN INCHgg

AND XXX *_0I0.

- UNLESS OTHERWISE SPECIFIED. TOLERANCES SHALL BE .XX!.OZ.

. METRIC EQUIVALENTS ARE GIVEN FOR GENERAL INFORMATION

ONLY AND ARE BASED UPON |INCy, 25 4 mm. DIMENSIONS IN | ) ARE MILLIMETERS.

[3.0]HiGH ON FAR SIDE IN AREAS SHOWN.

AREAS SHOWN.

- STENCIL OR RUBBER STAMP REFERENCE DESIGNATIONS REQUIRED .12
- STENCIL OR RUBBER STAMP REFERENCE DESIGNATIONS IN

- PREFIX "X " SHALL PRECEDE REFERENCE DESIGNATIONS OF

FUSEHOLDERS ON FAR SIDE of FRONT PANEL . CHARACTERS

SHALL BE 12 [3Q HIGH.

WHEN MOUNTING SWITCH,

SH 11525
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-
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REQUI REMENT 14

FLASHER PANEL

1. Purpose. This requirement establishes the configuration for flasher
panel assenblies.

2. Docunents applicable to requirement 14:

M L-S-8805/1 - Switches, Sensitive, SPDT, Unseal ed.

M L- F- 15160/ 77 Fuses (Indicating), Style F77A

M L-R-15472 Rel ays, Mtor Driven.

M L-S-17000 Swi tching Equi pment, Conbat System Conmmand and
Control, Fire Control, and Interior Communication
CGeneral Specification for.

Fusehol ders, Extractor Post Type, Bl own Fuse
I ndi cating, Type FHL57G

M L-S-22885/87 - Switch, Push Button, I|lluminated, 4-Lanp, Solid
Mount, Modular Constructed, High Inpact Shock.

Resistor, Fixed, Conposition (lnsulated), Established
Reliability Style RCR32.

Resi stor, Fixed, Conposition (Insulated) Established
Reliability, Style RCR42.

M L- T-55164/12 - Termi nal Boards, Ml ded, Barrier, Stud Type, Oass 6TB.

NAVSHI PS 803- 4680143 - Swi tching Equipment, Command and Control, and

Fire Control, Mdtor, Electric, Flasher Panel
(Source Control Draw ng).
NAVSEA 803-5476797 - Solid State Flasher Panel.

M L- F-19207/ 38

M L- R- 39008/ 3

M L- R-39008/ 5

3. REQUI REMENTS

3.1 Flasher panel assenbly shall be in accordance with requirenent 5 and
as specified in 3.2 through 3.8.

3.2 Ceneral design of a nechanical flasher shall be in accordance wth
M L-R-15472. Mtor driven cans shall be steel, case hard mold. If the
acqui sition technical data package specifies a Solid State Flasher, it shall
be in accordance with Draw ng 803-5476797, (DL 5476796 and associ ated draw ngs).

3.3 Flasher panel assenbly shall be arranged as shown on figure 14-1 and
wired as shown on figure 14-2.

3.4 Front plate of the panel assenbly shall be punched for two fusehol ders
and three switch/light units.

Requirenent 14

14-1



3.5 Terminals “A” and “B" on Bl are used only to define the two notor

| eads.

3.6 Fuse ratings for XF3 and XF4 shall

technical data

3.7 Poles of S1 and S2 shall

front of panel.

3.8 Switch contacts shall be rated at 10 anperes (A),

4. PARTS

4.1 In addition to the parts listed in requirenment 5,
parts may be required as specified in the acquisition technical

(2)
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package.

Fusehol der(s) (as required) shall

be type FHL57G in accordance

with ML-F-19207/38 using style

F77A fuse(s) (as required) in
accordance with part nunber

M L- F- 15160/ 77.

[11umnated pushbutton switch (S1)

shal | be part nunber M22885/87- A- E- GCGG

in accordance with ML-S-22885/87 or equal.

[11um nated pushbutton switch (S2)
shal | be part nunber M22885/87- E- E- WAV

in accordance with M L-S-22885/87 or equal.

Motor shall be in accordance with
Drawi ng 803-4680143.

Sensitive switch shall be part
nunber MB805/1-054 in accordance
with ML-S-8805/1.

Resi stor shall be part nunber
RCR32GL0O1KM with 10 percent
tolerance in accordance wth

M L- R- 39008/ 3.

Resi stor shall be part nunber
RCRA2G621IJM with 5 percent
tolerance in accordance with

M L- R- 39008/ 5.

Indicator light (if required)
shal | be part nunmber M22885/87- A- E- WV
in accordance with ML-S-22885/87 or
equal .

Termnal board shall be type
6TB10 in accordance wth

M L- T-55164/ 12.

I nsul ated standoff shall be
commerci al .

14-2

be as defined in the acquisition

be assigned left to right as viewed from

125 volts (V) a.c.
and 5 A 50 V d.c. Flasher shall be designed for continuous operation.

the follow ng

dat a package:

Circuit synbols

XF1- XF4
F1- F4

S1, XDS1
S2, XDS2,
XDS3

Bl

S3-S5

R1, R2, RS,

R5, R6

XDS4, XDS5

TBI

El-12

Requi r enent
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NOTES:
I. DESCR.PTION PLATE, FRONT PANEL ,CHASSIS AND
REAR PLATE SHALL BE IN ACCORDANCE WITH REQUIREMENT s.
2. FRONT PANEL SHALL BE PAINTED IN ACCORDANCE WITh
MIL-S-17000.
3. ALL DIMENSIONS ARE IN INCHES.
4. UNLESS OTHERWISE SPECIFIED, TOLERANCES SHALL BE .xx $ 02
AND . XXX+ .010.
8. METRIC EQUIVALENTS ARE GIVEN FOR GENERAL INFORMATION
ONLY AND ARE BASED UPON I INCH» 254 mm. DIMENSIONS IN[ JARE MILLIMETERS.
€. STENCIL OR RUBBER STAMP REFERENCE DESIGNATIONS ReQUIRED .12
(3.0HiGH ON FAR SIDE IN AREAS SHOWN.
7. PREFIX "X" SHALL PRECEDE REFERENCE DESIGNATIONS oF FUSEHOLDERS AND LIGHT SOCKETS
ON FAR SIDE OF FRONT PANEL . CHARACTERS SHALL Bf 12 [30] HIGH.

8. MOUNTING BRACKET AND ARRANGEMENT OF SWITCHE AMS
IS & DESIGN OPTION. S aND

Downloaded from http://www.everyspec.com
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REQUI REMENT 15

TRANSFORVER  PANEL

1. Purpose. This requirement establishes the configuration for trans-
former panel assenblies

2. Documents applicable to requirement 15:

M L-S- 17000 - Switching Equi prent, Conbat System Command and
Control, Fire Control, and Interior Conmunication
CGeneral Specification for.

M L-S-22885/87 - Switch, Push Button, Illunminated, 4-Lanp, Solid
Mount, Mbdular Constructed, Hi gh Inpact Shock.

M L-T-55164/12 - Terminal Boards, Ml ded, Barrier, Stud Type, Cass 6TB.

3. REQUI REMENTS

3.1 The transfornmer panel assenbly shall be in accordance wth requirenent
5 and as specified in 3.2 through 3.5.

3.2 Panel assenmbly shall be arranged as shown on figure 15-1.

3.3 Front plate of the panel assenbly shall be punched for four fuse-
holders and two illunminated pushbutton switches or indicator lights

3.4 Panel shall accommpdate two transforners.

3.5 Poles 1 through 4 of S1 and S2 are assigned left to right as viewed
fromfront of panel

4. PARTS

4.1 In addition to the part’s listed in requirenent 5, the follow ng

additional parts may be required as specified in the acquisition technica
data package.

Circuit synbols

(a) Illumnated push button switches S1, XDS1-2
or indicator lights (depending S2, XDS3-4
on circuit design) shall be in
accordance with M L-S-22885/87
or equal

Requi renent 15
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Circuit synbols

(b) Transforners shall be as required T1, T2
and as specified in the acquisi-
tion technical data package.

(c) Terminal board shall be type TB1
6TB10 in accordance with
M L- T- 55164/ 12

Requi renent 15

15-2
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NOTES:
I. DESCRIPTION PLATE, FRONT PANEL,CHASSIS app
REAR PLATE SHALL BE IN ACCORDANCE WiThH REQUIREMENT 3.
2. FRONT PANEL SHALL BE PAINTED IN ACCORDANCE y(TH
MiL-5-17000. w
3. ALL DIMENSIONS ARE IN INCHES .
4. UNLESS OTHERWISE SPECIFIED. TOLERANCE xx t.02
AND XXX ¢ .0i0. S SHapL BE XX 2.0
S. METRIC EQUIVALENTS ARE GIVEN FOR GENER MATION
ONLY AND ARE BASED UPON [ INCH» 25.4 mm, pue INFOTE LTI e ) e Tens.
6. STENCIL OR RUBBER STAMP REFERENCE DES'GNATIONS REQUIRED .12
[3GJHIGH ON FAR SIDE IN AREAS SHOWN.
7. PREFIX "X* SHALL PRECEDE REFERENCE DESiGya7ioNS OF FUSEHOLDERS AND LIGHT
SOCKETS ON FAR SIDE OF FRONT PANEL. CHARACTE mg SHALL BE .12 [3 OJHIGH

= (3.060) ———— PANEL TITLE
[77‘7] 1I5Y/26V XFMR OR

ZEROING XFMR
600 - —==da_ | 860 —i 187 P — (10.62) SHOWN OR(8.12)— — ————— %

{15.2) [47.2] [a.7) (269.7) (206.2)
NOTE 2

FUSE DESIGNATION
~
-
FUSE AND @
7 ;
'43°§ i FUSEHOLDER © ©
’ B 56[14.2)
TYPICAL
— .44(11.2)
TYPICAC
- FUSE SIZE |
3.000
(76.2) : (6.4]
e Il ey =l te—1 25(64
L s S8 X053 TYPICAL
/- F:?:: i
+ -+
| 1
S— —— [ —— 1
X652 X654,
(5.400) XDS2 Lt \ INDICATOR —
. LIGHT SWITCH
[238.8] \- TRANSFORMER — CONNECTOR
NOTE 7

NOTE 6

TERMINAL BOARD

- ‘Y )JD

“TI" NOTE 6 "T2" NOTE 6

1

(32} “TBI"NOTE 6

[8.1]

SH 11529 REQUIREMENT 15

FIGURE 15-1. Transformer panel assembly.
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REQUI REMENT 16

SYNCHRO S| GNAL CONVERTER

This requirement establishes the configuration of synchro

| converters.

2.  Documents applicable to requirenent 16:

M L-S- 17000 - Switching Equi pment, Conbat System Conmmand and

Control, Fire Control, and Interior Conmunication
General Specification for.

M L-F-19207/38 - Fusehol ders, Extractor Post Type, Blown Fuse

I ndicating, Type FHL57G

M L- S-22473 - Sealing, Locking, and Retaining Conpounds; Single-
Conponent .
M L- G 24105 - Converters, Synchro Signal (Panel Mounted).

NAVSHI PS 803- 4680145 - Switching Equi pnent, Command and Control,

and Fire Control, servtorqs (Source Control
Dr awi ng) .

3. REQUI REMENTS

3.1 Synchro

signal converters shall conformto the requirenents of

M L-C- 24105 and shall provide the output signals as specified in the acquisition

techn

i cal

3.1.1 Input

data package.

devi ces of the converters shall be servtorgs in accordance

with Drawi ng 803-4680145.

3.2 Synchro

on figure 16-1.

3.3 Typical

si gnal

converter

signal converter panel assenbly shall be arranged as shown

wiring of a "Tw speed input/three speed output” synchro
is shown on figure 16-2.

Requi renent 16
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NOTES MIL-STD-1657A( SH)
I ALL DIMENSIONS ARE IN INCHES 2 May 1983
2 UNLESS OTHERWISE SPECIFIED, TOLERANCES SWALL BE XX % 02
AND XXXt OI0
3 METRIC EQUIVALENTS ARE GIVEN FOR GENERAL INFORMATION
ONLY AND ARE BASED UPON I INCH £ 25 @ mm  DIMENSIONS IN[ ) ARE iy LIMETERS
4. PREFIX *X° SHALL PRECEDE REFERENCE DESIGNATIONS OF FUSEHOLDERS
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MIL-5~17000.
6 UNLESS OTHERWISE SPECIFIED FRONT PANEL AND DESCRIPTION
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REQUI REMENT 17
SI GNAL GENERATOR
1. Purpose. This requirenent establishes the configuration for signa
generators
2. REQUI REMENTS

2.1 Signal generator shall fit into the basic panel assenmbly shown in
requirenent 5.

2.2 Design of the signal generator shall be as approved by NAVSEA

2.3 Signal generator shall operate froman input power source of 115
volts (V), 60 hertz (Hz), 50 V d.c. or 28 V d.c. as determned by the nanu-
facturer’s approved design.

2.4 Qutput signals shall be isolated fromthe signal generating voltages
by transforners.

2.5 Signal requirements shall be as defined in the acquisition technica
data package.

Requi rement 17
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REQUI REMENT 18

SWTCH PANEL

1. Purpose. This requirenment establishes the configuration for switch
panel assenblies.

2. Docunents applicable to requirement 18:

M L-F- 15160/ 77 - Fuses (Indicating), Style F77A

M L-S- 15291 - Switches, Rotary, Snap Action and Detent/ Spring
Return Action General Specification for.
M L-S- 17000 - Switching Equi pment, Conbat System Command and

Control, Fire Control, and Interior Conmmunication
CGeneral Specification for.
M L- F-19207/ 38 - Fusehol ders, Extractor Post Type, Bl own Fuse
I ndicating, Type FHL57G
Switch, Rotary, Miltipole and Selector, 10 Anpere,

M L-S-21604/5

Style JR

M L- S-22473 - Sealing, Locking, and Retaining Conpounds; Single-
Conponent .

M524693 - Screw, Machine, Flat Countersunk Head, 100°, Cross

Recessed, UNGC-2A and UNF-2A (in./mm).
3. REQUI REMENTS

3.1 Switch panel assenbly shall be in accordance with requirenent 5 and
as specified in 3.2.

3.2 Switch panel assenbly shall be arranged as shown on figure 18-1.
4.  PARTS

4.1 In addition to the parts listed in requirement 5, the follow ng
additional parts may be required as specified in the acquisition technical
data package.

(a) One or two snap switches in accordance with ML-S-15291.
(b) One or two rotary switches, type S2JR10 in accordance with
M L- S-21604/ 5.
(c) One snap switch (see 4.1(a)) and one rotary switch (see 4.1(h)).
(d) Conbination of fuseholders in accordance with M L-F-19207/38
and switches (see 4.1(a) and 4.1(b)).
(e) ML-F-15160/77 fusehol ders as required.

Requirenent 18
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NCTES

ODESCRIPTION L ATE FRONT PANEL , CHASS:IS AND REAR P_ATE
SHALL BE IN ACCORDANCE wITH REQLIREMENT &

- — OFF ~—

2 FRONT PANEL SHALL BE PLINTED ih ACCORDAN
MIL -5-17000. CEwiTH
3. ALL DIMENSIONS ARE IN INCHES .
4. UNLESS OTHERWISE SPECIFIED, TOLERANCES SHALL BE XX % g;
AND XXX * .0I0. '
5. METRIC EQUIVALENTS ARE GIVEN FOR GENLRAL INFORMATION oKLy
AND ARE BASED UPON 1INCH=254mm. DIMENSIONS IN [ ) aRE MILLpMETERS
€. STENCIL OR RUBBER STAMP REFERENCE DESIGNZTIONS REQUIREQ 12 (3.6)
KIGH ON FAR SIDE IN AREAS SHOWN, ) .
7. APPLY LOCKING COMPOUND CONFORMING TO KIL-§-22473 T
WHEN MOUNTING SWITCH, 522 O THREADS
8. MARKING 70 BE SPECIFIED IN ACQUISITION TECHNICAL DATa PACKAGE .
2.58
[65.5)
4.24
(107.7]
(9.400)
{228.8)
SH 11532

Downloaded from http://www.everyspec.com

ON

NOTE 2

NOTE 8

OFF

NOTE €

- ROTARY SNAP
SU SWITCH

{

1.03
(26.2)
BPLACES

- f

\ SWITCH MOUNTING HARDWARE

2 ®

} SCREW, MACHINE - FLAT 100"
(D COUNTERSUNK HEAD

D MS24693 NOTE?

—

{87} —={ —_—
{a.7] r

MIL-STD-1657A(SH)

2 May 1983
(10.62)SHOWN OR (8.12) — — _. e ——
[269.7] {206.2)

NOTE |

=

e

i

FIGURE 18-1. Switch panel assembly.
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REQUI REMENT 19
SW TCH CONTROL AND RELAY PANEL
1. Purpose. This requirement establishes the configuration of the switch
control and relay panel assenbly as used in type VIII switchboards of ML-S-17000.

2. Docunents applicable to requirement 19:

QQ A-250/8 - Alum num Al |l oy 5052, Plate and Sheet.
QQ A-250/ 11 - Aluminum Alloy 6061, Plate and Sheet.
M L- S- 3950 - Switches, Toggle, Environmentally Seal ed, General

Specification for.

M L-S-15291 - Switches, Rotary, Snap Action and Detent/Spring Return
Action General Specification for.

M L-S- 17000 - Switching Equi pment, Conbat System Command and Control,
Fire Control, and Interior Conmunication Ceneral
Specification for.

M L-S-22473 - Sealing, Locking, and Retaining Conpounds; Single-
Conponent .

M L-S-22885/87 - Switch, Push Button, Illum nated, 4-Lanp, Solid

Mount, Mbdul ar Constructed, Hi gh | nmpact Shock.

M515795 - Washer, Flat-Metal, Round, General Purpose (in./mm.

MS35338 - Washer, Lock-Spring, Helical, Regular (Medium
Series (in./nmm.

MB51957 - Screw, Mchi ne-Pan Head, Cross-Recessed, Corrosion-

Resisting Steel, UNC 2A
NAVSHI PS 9000- S6202- 74004 - Switch Control Transforner Type Draw ng
(For Renote Operation Type JR Switch
Assenbl i es).

30 REQUI REMENTS

3.1 Switch control and relay panel assenbly shall be in accordance with
requirenent 5 and as specified in 3.2

3.2 Switch control and relay panel assenbly shall be arranged as shown
on figure 19-1. The quantities and function of switches, indicator |ights,
fuses, and relays shall be as specified in the acquisition technical data
package.

4. PARTS

4.1 In addition to the parts listed in requirement 5, the follow ng
additional parts may be required as specified in the acquisition technical
data package.

(a) Relays and relay sockets shall be as specified in
requirenent 6.

Requi renent 19
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Power switch shall be type 1SR6A2 in accordance with ML-S-15291.

Potential transformer shall be of the required capacity and
identical in circuit design to that shown on Draw ng
9000- S6202- 74004 .

Indicator light push button switches shall be in accordance with
M L- S-22885/87 or equal.

Toggl e switches shall be in accordance with ML-S-3950.

Ship cable connectors shall be as specified in the acquisition
techni cal data package.

Requi renent 19
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18.9¢ MIL-STD-1657A(SH)
(405.4) 2 May 1983
48— 15.060 10.74
NOTES: (1.4) (3e2.5) {272.9)
I. ALL ODIMENSIONS ARE IN INCHES . | 0.000 . 0,240
2. UNLESS OTHERWISE SPECIFIED, TOLERANCES SMALL 8 XX £.02 AND XXX £ .010. [203.2) [.“]—- (260.1
3. METRIC EQUIVALENTS ARE GVEN FOR GENERAL INFORMATION OMLY AND + 060 oo 740
ARE BASED UPON | INCH = 25.4 mm . DIMENSIONS W[ ] ARE MILLIMETERS. [l'}9-3] 2 0 (63 - [::.::]z.n [-35.‘] [108.6)
4. FINISH—-CHEMICAL CONVERSION COATING CONFORMING TO MIL-3~17000. sor 1125 naamnn . oo
S. MININMUM 187 (4.7) THIC ALUMEM ALLOY- 6081 -TS OF QQ-A-280/11. [,5',’_‘] (79.4) ! o107 *K28" FAR PANEL NOTES 8 & 12 nwu;::%%ué (ssn IN TOP A (r4r.6)
- - -A- . (e.7]
6. 125(3.2JTHK ALUMBIUM ALLOY - 5032-H32 OF QO-A-230/8 - 2al | s NOTE 12 2o ‘ 720
7. MATERIAL .082(1.6) THK LAMINATED PLASTIC OR ALUMINUM ALLOY. tr.0 (1.2) (14.2) [ (x0) ""‘—‘—[“' 4]__ =
6. STENCRL OR RUBOER STAMP REFERENCE DESIGNATIONS REQUIRED IN AREAS SHOWN . o PLACES -
9. REMOVE ALL SHARP CORNERS, EDGES AND BURRS . {} l Q - Q - /A O . ——(ﬁ] [‘“2]“' 1
10. EQUIPMENT SHALL BE IN ACCORDANCE WITH MIL-$-17000 . ,L n »————g——— ——————————— = Y Z2 Ity « Wit In z 1 VI
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CHARACTERS SHALL BE .1<13.0) MIGH . I | : ':t: (236)
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WHEN MOUNTING SWITCH . ' 1 '
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REQUI REMENT 20

DETAI L SCHEMATI C W RI NG DI AGRAMS

1. Purpose. This requirenment establishes the format for detail schematic
wiring diagrams (DSWD' S) and provi des gui dance for use in drafting the DSWD s.

2. Docunments applicable to requirenment 20:

M L-S- 17000 - Switching Equi pnent, Conbat System Conmmand and
Control, Fire Control, and Interior Commrunication
CGeneral Specification for.

OP 1700 - Standard Fire Control Synbols.

3. | NTRODUCTI ON

3.1 DSW' s shall be prepared as specified herein. They shall have
functional guidance information and shall include conplete internal details
reflecting a conpletely engineered switchboard design and shall be assigned
CGovernment drawi ng nunbers.

3.2 ML-S 17000 specifies the various types of switchboards with various
conmbi nations of internal equipnents. Qher requirements of this standard
describe the configuration of various panel assenblies that will be used in
the manufacture of the switchboards. It is the intent of this requirenent to
show the various conbinations of internal parts and sw tchboard types on
figures 20-1 through 20-4.

3.3 The typical DSW s (figures 20-1 through 20-4) of this requirenment
are drawn, as specified in 3.2, to delineate the various combinations of
detailed circuit information, swtchboard types, and internal parts used.
Each switch bl ock shown on these drawi ngs has the switch type identified
just below the panel nunber synmbol that is located in the upper right hand
corner. The various conbinations of information shown on the draw ngs are
identified on figures 20-1 through 20-4.

4. SYMBOLS AND LETTERI NG

4.1 The follow ng synmbols and synbol sizes shall be used in draw ng the
DSWD's.  Deviations fromthese synbol sizes shall not be permitted wthout
prior approval of the contracting activity.

4.2 Lettering sizes to be used on the DSWD' s (including title block
mar ki ngs) shall be not less than 0.140 inch high.

4.3 Fire control circuit nomenclature used on figures 20-1 through 20-4
is in accordance with Publication OP 1700.

Requi rement 20
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PLUG & JACK SYMBOLS
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5. NOTES
5.1 Drawing types. A set of DSW s shall be devel oped for each specific

switchboard and shall be divided into the following categories. A separate
drawi ng nunber shall be assigned to each of the categories for each switchboard.

(a) Index, notes, and tabul ations (see tables 20-1 and 20-11).
(b) Supply and test circuits.
(c) Synchro circuits (also included pul sed (steeped) transm ssions

for Mox and Mhoy).

(d) Scaled voltage circuits.
(e) Digital circuits.
(f) Control and status circuits.
(g) Power distribution.
TABLE 20-1. Typical draw ng index.
Drawi ng Revi si on
nunber status Title
2857954 Rev I ndex, notes and tabul ations
Sheet 1 B I ndex and notes
2 B Panel tabul ations
2857955 Rev Supply and test circuits
Sheet 1 B 50 V d.c. supply and return, 115V, 60 Hz, 3 PH,
MK 74 supply, 115V, 400 Hz PH BC, own ship
heading (critical) excit and 360 degrees and
10 degrees/rev, own ship speed excit and 100
and 10KN'rev, switch control potentials
2857956 Rev Synchro circuits
Sheet 1 B Oamn ship heading, own ship speed, dir train, dir
el evation, LCHR train, LCHR elevation, gun
train, gun elevation, desig train (TDT 1 & 2)
2857957 Rev Scaled voltage circuits
Sheet 1 B Cv 1Al backup/rebound, VASIM channels 1 and 9
2857958 Rev Control and status circuits
Sheet 1 B MR 4 NTDS alert 2-9, TDT 3 request assign, XMIR
frequency select/inhibit, MR 4 (Bit 0 thru Bit 7),
50 V d.c. return (MR 4, KCWX MR 4, test set 2,
MW SWBD FWD), MK 74 50 V d.c. supply
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5.2 Drawing |ayout. Draw ng shall show the input functions to the
switchboard and all the required connections, and sw tching through the
switchboard to point of exit. Equipment external to the sw tchboard shal
be depicted in functional form only. Functional flow shall be fromleft to
right on each drawi ng except in those special cases where circuit requirenents
necessitate a right to left flow \ere possible, functions which follow
parallel paths or are related, shall be grouped on the same sheet. The nunber
of functions per sheet shall be kept at a level to show clearly the circuitry
wi thout crowdi ng.

5.3 Ship wire markings. Wre nunmbers appearing outside the sw tchboard
area for input and output functions shall follow the format specified by the
contracting activity.

5.4 Internal equipnent designations. Nomenclature used to identify each
device within the switchboard shall be as specified in ML-S 17000.

5.5 Title blocks and drawing titles. Title blocks shall be those of
the preparing activity or as specified by the contracting activity. Draw ng
titles shall contain the appropriate information and shall be structured and
arranged as shown in the follow ng exanple:

CG\-38 CLASS
M SSI LE FI RE CONTRCL SW TCHBOARD
M7 MD 15
DETAI LED SCHEMATI C W RI NG DI AGRAM
I NDEX, NOTES, AND TABULATI ONS

5.5.1 Function block. Functions appearing on a particular draw ng shal
be listed above the title block as well as on the draw ng index.

5.6 Switches. Switches shall be shown in the position in which the
switch handle is vertical, which has been deternmi ned as the “normal” position
of the swtch.

5.7 Relays. Relay contacts shall be shown for the coil in the de-
energized (relaxed) position. Latching relays shall be shown in one position
for which polarity is shown by a note

5.8 Synbols (2-1) or (l). These synbols indicate the nunber of conductors
and shield in an external function line. The appropriate synbol shall be used
at the input of the connector or termnal point to which the external function
connects. It shall also be shown at the output to the connector or termna
poi nt when the function | eaves the switchboard. The nunber before the hyphen
denotes the nunber of conductors and the number after the hyphen denotes the
number of shields or wires required for shield continuity. The synmbol shal
al so be used to denote the number of signal poles used to switch a function
through a swtch.

Requi rement 20
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5.9 Bus lines. Bus lines shall be used for depicting the routing of
signals through the sw tchboard.

5.9.1 Signal inputs (one wire or several) to the bus line shall be shown
as an arrow and outputs as a solid dot.

5.9.2 Inputs to the bus line shall be nunbered and tabul ated at the
right hand side of each DSWD. Bus lines shall be indexed on the index, notes
and tabul ations DSWD, and reference all sheets required to circuit trace each
bus.

5.9.3 Signal outputs froma bus line shall have the sane nunber and
suffix as their corresponding inputs.

5.9.4 Letters shall follow signal input numbers where there are severa
i nputs of the sane signal, for exanple, 34A, 34B, 34C.

5.9.5 Bus lines that are continued at sone other location on the sane
sheet shall be referenced to the zone nunber of the other |ocation.

5.9.6 Signal inputs and outputs to the bus line from another draw ng
nunber shall be referenced by the drawi ng number followed by a dash and sheet
nunber, for exanple: from 2857956-5 to 2857957-5. References from anot her
sheet of the sane drawing number shall state the sheet number, for exanple:
fromSh 5 to Sh 6.

5.9.7 Supply and test circuits and ship paraneter functions shall be
numbered from 1 through 99 and these nunmbers shall maintain their identity
across each drawing category. Signal circuits (control and status, synchro
scal ed voltage, and digital) shall be nunbered starting at 100 and conti nui ng
upwards for each drawing category. Spare nunbers shall be designated on
each sheet of each category.

5.10 Junpers. Junpers on parts (relay, termnal boards, connectors
and so forth) or junpers between parts shown on nore than one draw ng shal
be referenced to a specific sheet, zone, and part.

5.11 Cable nunbers. Cable numbers may be assigned for reference purposes
only. If required, the actual cable numbers shall be obtained fromthe ship-
building activity and will be entered at a later date

Requirenent 20
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FIGURE 20-4.

REQUIREMENT 20

Typical detail schematic wiring diagram control

and status circuits.
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REQUI REMENT 21

TOGELE SWTCH OR TOGGLE SW TCH AND FUSE PANEL

1. Purpose. This requirement establishes the configuration for toggle
switch or toggle switch and fuse panel assenblies.

2. Docunents applicable to requirement 21:
M L-S-17000 - Switching Equi pnent, Conbat System Conmmand and

Control, Fire Control, and Interior Conmunication
CGeneral Specification for.

M524523 - Switch, Toggle, One Pole, Environmentally Sealed.

M524525 - Switch, Toggle, Four Pole, Environmentally Seal ed.

M524659 - Switch, Toggle, Two Pole, Environnentally Sealed,
Lever Lock.

M524660 - Switch, Toggle, Four Pole, Environnmentally Seal ed,
Lever Lock.

3. REQUI REMENTS

3.1 Toggle switch or toggle switch and fuse panel assenblies shall be in
accordance with requirement 5 and as specified in 3.2.

3.2 Toggle switch or toggle switch and fuse panel assenblies shall be
arranged as shown on figure 21-1. The quantities and functions of switches
or switches and fuses shall be as specified in the acquisition technical data
package.

4. PARTS

4.1 In addition to the parts listed in requirement 5, additional parts
may be required as specified in the acquisition technical data package.

(a) Toggle switch 4PDT, Alternate Action Lever Lock MS24660-23D.

(b) Toggle switch 4PDT, 3 Position, center COFF, nonmentary contact
in both ON position MsS24525-27.

(c) Toggle switch SPDT, 3 position, center OFF, nonentary contact
in both ON position Ms24523-27.

(d) Toggle switch SPDT Ms24523-23.

(e) Toggle switch 2PST MsS24659-22D.

Requi renent 21

21-1/21-2
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NOTES

I DESCRIPTION PLATE , FRONT PANEL.,CHASSIS AND REAR PLATE

SHAUL BE IN ACCORDANCE WITH REQUINEMENT § |

FRONT PANEL SHALL BE PAINTED IN ACCORDANCE WITH MIL-S-17000.

UNLESS OTHERWISE SPECIFIED , TOLERANCES SHALL BE XX £.02 AND . XXX ¥.010.

METRIC EQUIVALENTS LRE GIVEN FOR GENERAL INFORMATION ONLY AND ARE
BASED UPON | INCH = 2¢, 4mm. DIMENSIONS IN[ ] ARE MILLIMETERS.

2.

3 ALL DIMENSIONS ARE IN INCHES . -
4

3.

o

12 [30]HIGH DN FAR SIE OF AREA SHOWN.

~

STENCIL OR RUBBER STamp reFERENCE DESIGNATIONS REQUIRED

PREFIX "X* TO PRECEDE HEF DESIGNATION OF FUSEMOLDERS ON FARSIDE OF

FRONT PANEL . CHARACTERS SHALL BE .12 [3.0) MIGH LOCATED ADJACENT TO

FUSEHOLDERS .

<“ﬁ‘—‘

/ NOTE 7

FUSE
/DESIGNATION

| ———FUSE SIZE

.56
[14.2]
TYPICAL

le4] 1)
TYPICAL  picaL

ALTERNATE ARRANGEMENT
1@ POWER

ALTERNATE ARRANGEMENT

3@ POWER
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(3.060)
{77.7]
600 ——=— 1.860
{15.2) [472) / NOTE 2
1.700
[13.2]
1500
[38.1] DEVICE
3.000 FUNCTION
[76.2)
4.500
(9.400) [143) NOTE |
[2388)
6.000 NOTE &
{152.4) /
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FIGURE 21-1. Toggle switch/fuse panel (sheet 1).
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MIL-STD-1657A( SH)

2 May 1983
NOTES
I. DESCRIPTION PLATE, FRDNT PANEL, CHASSIS AND REAR PLATE
SHALL BE IN ACCORDANCE WITH REQUIREMENT 5.
2. FRONT PANEL SHALL BE PAINTED IN ACCORDANCE WITH MIL-S- 17000,
3. ALL DIMENSIONS ARE IN INCHES.
4. UNLESS OTHERWISE SPECIFIED, TOLERANCES SHALL BE .XX * .02 AND XXX *.010.
5 METRIC EQUIVALENTS ARE GIVEN FOR GENERAL INFORMATION ONLY
AND ARE BASED UPON |INCH= 254mm . DIMENSIONS IN [ ] ARE MILLIME TERS.
6. STENCIL OR RUBBER STAMP REFERENCE DESIGNATIONS REQUIRED
2 [3.0) HIGH ON FAR SIDE IN AREA SHOWN.
7.PREFIX"X" TO PRECEDE REF DESIGNATION OF FUSEHOLDERS
ON FAR SIDE OF FRONT PANEL.CHARACTERS SHALL BE .12 [ 3.0}
HIGH LOCATED ADJACENT TO FUSEHOLDERS.
) re——(3.060) — (.187) —d tw— __ —  (10.62)SHOWN OR (8.12)
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i FIGURE 21-2. Toggle switch/fuse panel (sheet 2).
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M L- STD- 1657A( SH)
2 May 1983

REQUI REMENT 22

MOTOR GENERATCR (MG} SW TCH PANEL

1. Purpose. This requirement establishes the configuration for notor
generator switch panel assenbly as used in type X switchboards of ML-S-17000.

2. Docurents applicable to requirement 22:

M L-S-17000 - Switching Equi pnent, Conbat System Command and
Control, Fire Control, and Interior Communication
CGeneral Specification for.

M L-S-22473 - Sealing, Locking, and Retaining Conpounds; Single
Conponent .

V524693 - Screw, Machine, Flat Countersunk Head, 100°, Cross
Recessed, UNC-2A and UNF-2A (in./nm.

3. REQUI REMENTS

3.1 Mdtor Cenerator switch panel assenbly shall be in accordance with
requirenent 5 and as specified in 3.2.

3.2 Mdtor Generator switch panel shall be arranged as shown on figure
22-1. The quantities and function of switches, indicator lights, and term nal
boards shall be as specified in the acquisition technical data package.

4.  PARTS

4.1 In addition to the parts listed in requirement 5, additional parts
may be required as specified in the acquisition technical data package.

Requirenent 22
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NOTES!

DESCRIPTION PLATE, FRONT PANEL, CHASS!S AND
REAR PLATE SHALL BE IN ACCORDANCE WITH
REQUIREMENT 5.

. FRONT PANEL SHALL BE PAINTED IN ACCORDANCE

WITH MIL-5-1T7000.

. STENCIL OR RUBBER STAMP REFERENCE DESIGNATIONS

REQUIRED .120 3.0 JHIGH ON FAR SIDE IN AREAS SHOWN.

. UNLESS OTHERWISE SPECIFIED, TOLERANCES SHALL BE

XX %£.02 AND XXX + .00,

. METRIC EQUIVALENTS ARE GIVEN FOR GENERAL

INFORMATION ONLY AND ARE BASED UPON IINCK=25. 4mm.
DIMENSIONS IN[] ARE MILLIMETERS.

. PREFIX °X° TO PRECEDE REF DESIGNATION OF LIGHT

SOCKETS ON FAR SIDE OF FRONT PANEL. CHARACTERS
SHALL BE .12[3.0) HIGH LOCATED ADJACENT TO
LIGHT SOCKETS.

. APPLY LOCKING COMPOUND CONFORMING TO MIL—-5-224T73

TO THREADS WHEN MOUNTING SWITCH.

. ALL DIMENSIONS ARE IN INCHES.

(9.400)
[e388]

le———— {3 .060)
[77.7]

-4——|_530——J

[38.9]
120 e 20
[305] [30.5)
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FIGURE 22-1. M/G switch panel.
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M L- STD- 1657A( SH)
2 May 1983

REQUI REMENT 23

BUS FAI LURE ALARM PANEL

1. Purpose. This requirement establishes the configuration for a bus
failure alarm panel assenbly.

2. Docunents applicable to requirenent 23:

M L-S-17000 - Switching Equipment, Conbat System Command and Control,
Fire Control, and Interior Conmmuni cation Ceneral
Specification for.

3. REQUI REMENTS

3.1 Bus failure alarm panel assenblies shall be in accordance with
requirenent 5 and as specified in 3.2

3.2 Bus failure alarm panel assenblies shall be arranged as shown on
Figure 23-1. The quantities and function of fusehol ders shall be as specified
in the acquisition technical data package.

4.  PARTS

4.1 In addition to the parts listed in requirement 5, additional parts
may be required as specified in the acquisition technical data package.

(a) Relay and relay sockets shall be as specified in requirenent 6.

Requi renent 23
#U S. GOVERNMENT PRINTING OFFICE: 1983- 605- 019/ 7157
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NOTLS.

BaAWwWwN

RELAY \

DESCRIPTION PLATE,FRCNT PANEL, CHASS'S 210 RE AR PLATE SHKALL BE
IN ACCORDANCE WITH REQUIREMENT &

- FRONT PANEL SHALL BE PANTED IN ACCORDANCE WITH MIL — S—(7000 .

- ALL DIMENSIONS ARE IN IN_HES,

~UNLESS OTHERWISE SPECIFIED, TOLERANZES SHALL BE .XX 4 .02 AND .XXX 2.0I0.
-METRIC EQUIVALENTS ARE GIVEN FOR GENERAL INFORMATION.

ONLY AND ARE BASED UPON | INCH-25 4mm. DIMENSIONS IN [ ] ARE
MILLIMETERS

-PREFIX "X" 70 PRECEDE REF DESIGNATION OF FUSEHOL DERS ON FAR SIDE OF

FRONT PANEL, CHARACTEFRS SHALL BE .12 [ 3.0] HIGH LOCATED ADJACENT
TO FUSEHOL DERS.

- METHOD OF ATTACHMENT AND ASSEMBLY OF RELAY SUB-CHASSIS IS OPTIONAL .
- THE USE OF INTERNAL TERMINAL BOARD FOR JUMPERS SHALL BE IN

ACTORDANCE WITH TECHNICAL DATA PACKAGE .

-MOUNT AL&RM TYPE IC/EIDI WiTHOUT HOUSING(T YPE 356-74).
- REMOVE TERMINAL BOARD FROM HOUSING (TYPE 356— T4) TYPE 8TB2 AND

MOUNT TO RELAY SUB-CHASSIS.

- STENCIL OR RUBBER STAMP REFERENCE DESIGNATIONS REQUIRED .12 [3.0)

HIGH ON FAR SIDE IN AREAS SHOWN.

SEE NOTE T
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FIGURE 23-1.

Bus failure alarm panel.
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