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I NCH- POUND

M L- DTL- 16377/ 53B( SH)
25 Novenber 1996
SUPERSEDI NG

M L- F- 16377/ 53A( SH)

9 Decenber 1988

DETAI L SPECI FI CATI ON SHEET

FI XTURES, | NCANDESCENT, DETAIL LI GHTI NG
LANTERN, HAND, PORTABLE AND RELAY WATERTI GHT
SYmMBOLS 100.2, 101.2, 101.3, 102.2, AND 108

This specification is approved for use by the Naval Sea Systenms Comand,
Department of the Navy, and is available for use by all Departments and
Agenci es of the Departnment of Defense.

The requirenments for acquiring the product described herein shall consist of
this specification and M L-F-16377

RELAY OPERATED

FIGURE 1. Lanterns. hand, portable and relay.

NOTES:
1. Unless otherw se specified, all dinensions are in inches on
figures 3 through 19.

AMSC N A FSC 6230
DI STRI BUTI ON STATEMENT A. Approved for public release; distribution is unlimted.
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PORTABLE
ServBCE. 00T

RELAY ASSY.
115% AC FOR SVMBOL 1042
119y DG FOR STMBOL. W22
2TZoV DG FOR STrMBaL. 108

BOX ASAY_ H : {
— ! BULKHEAD
]
BatTERY ——J1 —
HOT FURMISHED |~ L
RELAY OPERATED|
- )
- .
N | — BRACKET.
Add: _H HOT FURMSHED.
-5 T 4TO BE FURMISHED
-— ~—] BY INSTALLIMG
— - MTWVITY TO ST
= INSTALLA
NOTES:

1. For Synbol 101.3 lanterns, the relay assenbly is renmoved since the
charger/control unit replaces the function of the relay assenbly. For Synbol
101.3 lanterns, the relay housing is replaced with a new relay housing with an LED
assenbly nounted on the relay housing towards the front of the lantern near the
test switch.

FIGURE 2. Lantern assenbly and typical nounting.
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FI GURE 3. Body assenbly.
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HANDLE
SWITCH
80OT
I
{ | 4 LOCKWASHER
" FOR
(6 REQD)
' g | SCREW, [0-24
: ' Rg Eg FILHD,
u L]
GASKET (e Reao]
{HANDLE B RELAY) O
WIRES AS SUPPLIED TERMINAL LUG
WITH SWITCR — FOR*8 SCREW

511 INCH LONG

NOTES:
1. See figure 20 for wring diagram

FIGURE 4. Handle assenbly.
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FIGURE 5. Bracket assenbly.
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CABLE

FOR ™0 SCREW
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SCREW, 10-24,

RH OR FILHD, : S————N {
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TERMINAL LUG O by
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WIRE, AWG %16 —— — zgiay
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208v0DGC FOR SYM, 108

GROUND
comecn-c;ﬂ_\.

O

1 i
T
J/ e R s
RESISTOR INSULATING
SEE OPTION OF SLEEVE BRONZE . INTERNAL
FIGURE 19. LOCK (2 REQ'D)

NOTES:
1. See figure 20 for wring diagram

FIGURE 6. Relay assenbly.
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MOCIFIED AS DESIRED
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FIGURE 9. Lanp retainer.
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FI GURE 10. Handl e.
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S04, ¢ voues

CORRESPONDING RATING &
V SYMBOL NO. TO BE STAMPLED,
ENGRAVED, HEAT PRESSED OR
BURNED IN AT TIME OF
ASSY WITH RELAY.
116VAC SYM. 101.2
116VDC §YM. 102.2
230VDC SYM. 108
115VAC SYM. 101.8 AND
MFR’S NAME OR MONOGRAM

e

0““'""" Luuwt‘éf;;ziziarnasv
HOLE-LOCATE ¥

TO SVUIT SWITCH

NOTES:

1. For Symbol 101.3 lanterns, the LED assembly shall be mounted on the relay
housing towards the front of the lantern and near the test switch. For mounting
the LED assembly, approximately a 1/4- inch hole is required.

FIGURE 11. Relay housing.
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Gasket handl e and assenbly.

FI GURE 13.
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FI GURE 14. Gasket, cover.
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FI GURE 15.
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MATERIAL: PHOSPHOR BRONZE

Lanp contact assenbly.
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(b) REAR

Battery contact connectors.
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FIGURE 17. Screws and bolts.
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FIGURE 18. Wre assenbly.
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MFR'S NAME HERE
Yﬂm QFTIONAL

TRBLE I. ala tact_and coil rat
Characteristic 115 vac 115 véce 230 vde
{see option)

Frequency 60 Hz -— —_—
Duty Continuous Continuous Continuous
Operating voltage 125 max 125 max 250 max

Coil rating 115 volte 115 volts 230 volts
Pull-in voltage 70-30 min 70-30 min 140-60 min

Contact rating

2 amps, & volts

2 amps, & volts

2 amps, 6§ volts

Sarvice lifa

100,000 cycles

100,000 cycles

100,000 cycles

Contact resistance

0.1 ohm max

0.1 chm max

0.1 ohm max

Inaulation resistance

100 megohms min

100 megohms min

100 megohma min

Dielectric strength 1000 V rme 1000 V rms 1000 V rms
Coil resistance 3000 chms 12,000 ohma See option
FI GURE 19. Relay

19
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W RI NG DI AGRAM

1

OPTI ON
1

See figure 20.

For 230 Vdc operation, the 115-Vdc relay with 12,000 ohm 2
watt resistor in series with coil may be used.

REQUI REMENTS:

1

Rel ays shall conformto the design shown and to the foll ow ng
tests:

(a) Insulation resistance - 100 nmegohns m ni mum bet ween coi
and contacts and to ground (nopving contact grounded).

(b) Dielectric - 500 Vac rns between contacts, 1000 Vac rms
bet ween coil and contacts and coil to ground.

(c) Contact resistance - 0.1 ohm maxi num

(d) Contact and coil ratings shall be as specified in table I

(e) Vibration - relays shall be tested for type | vibration in
accordance with ML-STD-167-1. The relay shall be
energi zed and de-energi zed for 1 hour each in each of
three nutual |y perpendicul ar pl anes.

(f) Shock - relays shall withstand the shock test for grade A
type A equi pnent in accordance with ML-S-901, without
contact chatter in excess of 100 nicroseconds.

(g) Salt spray - relays shall be tested in accordance with
met hod 101, test condition B, of ML-STD-202. After test,
rel ay shall be washed, shaken, and air blasted and then
allowed to dry for 24 hours. Relays shall then be
exami ned for corrosion and exposure of base netal

(h) Moisture resistance - relays shall be exposed to a 100-
hour humidity test as follows: Assenblies shall be placed
in a chanber at a tenperature of 50°C at a relative
hum dity of 90 to 100 percent (dew point reached at | east
once each 24 hours). A 225 + 25 volt source of dc shal
be provided. One coil term nal shall be connected to the
positive source and the negative shall be attached to the
frame. After the test, coil resistance shall still be as
required.

(i) The relay shall function satisfactorily in an anbient
tenmperature varying frommninus 30 to plus 160°F

ASSEMBLY/ REASSEMBLY | NSPECTI ONS

1
2.

A protective cover shall be provided over the relay contacts
and the relay spring (see figure 11).

Rel ays shall be furnished with 2-inch wire | eads, AWG nunber 20
or larger, stranded, thernoplastic, for connecting the relay
coil to the supply cable and to switch off the relay assenbly.
Shrink-on insulation sleeves shall be placed over the 120 volt
and over electrical connections to ensure that no nmetallic or
conducting parts shall be exposed.

FI GURE 19. Relay - Continued.

20
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SYMI100.2 SYM101.2 SYM (08
SYM 102.2
SYM 101.3
TTERY TEST Sw. R
BATTERY o— TEST SW.
' ﬁ l"m"’
.
TOGGLE | | s
SWITCH iiadl, e L ooy
LAMP ) o
PORTABLE 1ISV.A.C. 230 v.D.C
11sVv.n.C
NOTES:
g For Symbol 100.2, 101.2, 102.2, and 108 lanterns, two non-

rechargeable batteries are used. For Symbol 101.3 lanterns, one
charger/control unit and one rechargeable battery are used.

FIGURE 20. Wiring diagram.
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REQUI REMENTS:

Type:

Cl ass:

Synbol 100. 2:
Synbol 101. 2:
Synbol 102. 2:
Synbol 108:
Synmbol 101. 3:
Desi gn:
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Di nensi ons and
configurations:

Mat eri al
Box, cover, |anmp
retai ner and

Body

rel ay housing:

Screws:
Lockwasher s:

I nserts:

Lantern assenbly
(conpl ete) and
typi cal
assenbl y.

Bol t s:

Mounting bolts:

Oring:

Lanp:
Lanp cont act
assenbl y:

Battery contact
connectors:

Box, cover and
| anp-retai ner:
Wre assenbly:
Gasket, |amp:

Gasket, cover:

nmount i ng:

1

Lantern, portable, with handl e and
nmounti ng bracket.

Lantern, relay, 115 Vac.

Lantern, relay, 115 Vdc.

Lantern, relay, 230 Vdc.

Lantern, rechargeable, 115 Vac.

See figures 1 through 20.

Material for box, cover |anp retainer, and
rel ay housing shall be nolded plastic.
The col or of nol ded parts shall be yell ow

conforming to col or number 13415 of

FED- STD- 595 attained wi thout resort to

pai nting, enaneling, or other post-nolding
applications. Plastic material shall be
type MAI-60 of ML-M14 or one of the

followi ng: Floerite nunmber X5064, d askyd
nunber 1902, Pl askon nunber 446, Raflon
nunber 1030, or equal

Al'l screws shall be brass.

Al'l | ockwashers shall be phosphor-bronze,

i nternal -1 ock.

Al'l inserts shall be brass.

See figures 1 and 2.

See figure 3. All parts shown on figure 3
shal | be furnished assenbl ed as indicat ed.
Gaskets or bolts with self-contained
gaskets such as "steel-bolts" shall be
furni shed so as to seal the nmounting hol es
agai nst the entrance of water where the
body is assenbl ed and nounted in the
condition shown on figure 2

Mounting bolts shall be as shown on figures
3 and 17.

O ring gaskets shall be furnished to sea

t he nounting hol es against the entrance of
wat er when the body is assenbl ed and
mounted in the condition shown on figure 2.

Lanp shall be in accordance with A-A-50595.
See figure 15. The plunger shall work
freely in the sleeve w thout rubbing or
conming adrift.

See figure 16. Material shall be brass,

hal f hand.
shal

Battery contact connectors
be silver plated.

See figures 7, 8, and 9 respectively.
See figure 18.

See figure 12. Material shall be neoprene
rubber, 45-55 duroneter A
See figure 14. Material shall be neoprene
rubber, 45-55 duroneter A

22
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Handl e assenbl y:
Swi t ch

Boot :
Gasket :

Bracket assenbly:
Rel ay assenbly:
Cabl e:

Cap:
Packi ng assenbl y:
Swi t ch

Boot :
Rel ay housi ng:
Gasket :

Rel ay:
Wre assenbly:
Ground connecti on:

Wring:

I nsul ating sl eeve:

Rechargeabl e retrofit
kit:

See figure 4. All parts shown on figure 4
shal | be furnished assenbl ed as indicat ed.
Switch shall be toggle, conforming to
M516656- 2.

Boot shall be in accordance with M L-B-5423/2.
See figure 13. Material shall be neoprene
rubber 45-55 durometer A

See figure 5. Material shall be steel; zinc
or cadmi um pl at ed.

See figure 6. All parts shown on figure 6
shal | be furnished assenbl ed as indicat ed.
Cabl e shall be 10 feet of type SJT or SJO AWG
No. 16, three conductor (white, black, green),
in accordance with J-C- 580.

Cap shall be in accordance with

M L- S-19622/ 10- 0002 of M L-S-19622/10.

Packi ng assenbly shall be in accordance

with ML-S-19622/17-0002 of ML-S-19622/17
Switch shall be pushbutton, nonentary, in
accordance wi th MB805/20-12 of M L-S-8805/20,
except that it shall be one circuit furnished
wi t hout the nut and | ockwasher.

Boot shall be style 2, size 3 of ML-B-5423/7.
See figure 11.

See figure 13. Material shall be neoprene
rubber 45-55 durometer A

See figure 19.

See figure 18.

The netal neck of the pushbutton switch and
the relay nmetallic frane shall be electrically
connected to the green | ead of the supply
cable for grounding to ships structure.

I nterconnecti ng and power |eads shall be

sol dered on switch and relay terminals. The
connections shall be mechanically secure and
electrically continuous after soldering.
Shrink-on insulating sleeves shall be
installed over all electrical connections
carrying 120 or higher voltage. No netallic
parts of such connections shall be exposed.

I nsul ating sl eeves shall not be | oose or
allowed to nove. Insulating sleeves are not
required for ground connections or electrica
connections of the battery circuit.

The rechargeable retrofit kit shall convert a
Synbol 101.2 (non-rechargeable) lantern into a
Synbol 101.3 (rechargeable) lantern. The
recharging retrofit kit shall consist of a
charger/control unit, a relay housing (see
figure 11) with an indicating LED assenbly,
and the appropriate wiring and connectors.
The rechargeabl e battery specified herein
shal |l be acquired separate fromthe
rechargeable retrofit kit. The configuration
of the charger/control unit and the
rechargeabl e battery shall be such that they
cannot be placed in the incorrect position.

23
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Charger/control unit (for Synmbol 101.3 only):

Power i nput:

Hi gh vol tage cutoff:

Low vol tage cut off:

Maxi mum char gi ng
current:

Rechar gi ng
activation:

Lantern activation

Maxi mum r echar ge
time:

El ectromagnetic
i nterference:

Term nal s:

Di nensi ons:

LED assenbly
(for Synbol 101.3):

W ring/ connections
(for Synbol 101.3):

Time of |anmp
illumnation (for
Synbol 101. 3):

115 Vac
6.9 V noni na
5.25 V noni nal

500 mA

The charger/control unit shall automatically
initiate charging once the battery has | ess
than 90 percent of full charge and 115 Vac
power is restored.

The charger/control unit shall automatically
turn the lantern on when there is a |loss of
115 Vac power and remain on until the battery
reaches the | ow voltage cutoff.

16 hours

In accordance with RE101, RE102, CE101, and
CE102 requirements of ML-STD-461. Tested in
accordance with the applicable parts of ML-
STD- 462.

Two coil springs, for contact with the

exi sting battery contact connectors (see
figure 16).

The charger/control unit shall have identica
di mensi ons of a type BA-200/U battery in
accordance with ANSI C18.10002

The LED assenbly shall be nmounted on the relay
housing (see figure 11) such that it can be
readily visible fromthe front of the lantern
The LED shall distinguish between a charging
and fully charged battery node. No

illum nation shall be indicative of the
absence of 115 Vac or a defective LED only.

Appropriate wiring for the charger/contro

unit and the LED assenbly shall be supplied as
part of the rechargeable retrofit kit. The
connections between the power input |eads and
charger/control unit and the connections

bet ween the LED assenbly and the
charger/control unit shall be nmade using

sui tabl e connectors.

Not | ess than 4 hours before the lantern
reaches the |l ow voltage cutoff of 5.25 V.

Batteries (for Synbols 100.2, 101.2, 102.2, and 108 | anterns):

Rechar geabl e battery
(for Synbol 101.3):

Lanterns shall accomnmpdate two batteries in
paral l el , type BA-200/U in accordance with
ANS| C18.10002. Batteries are not furnished.

Synbol 101.3 |l anterns shall accommpdate one
rechargeabl e battery as specified herein.
Batteries are not furnished with the
rechargeable retrofit kit.
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Type: Seal ed, |ead-acid, nmintenance free.
Nom nal volt age: 6.0 V
Nom nal capacity: 4.0 Anpere-hours at 20 hour rate,

| oad of 200 nmA
3.0 Ampere-hours at 6 hour rate,
| oad of 500 mA

Term nal s: Two coil springs, for contact with the
exi sting battery contact connectors (see
figure 16).
End of discharge
vol t age: 5.25 V nomi nal
Sel f - di schar ge per
nonth at 68°F: Not greater than 3 percent.
Operating tenperature
range: 0°F to 122°F

Cycle life (at 500 mA,
at 100% dept h of
di schar ge: Not | ess than 800 cycles before battery is
down to 80 percent of rated capacity.
Capacity | oss per
100 cycl es: Not greater than 2.5 percent.
Di nensi ons: The rechargeabl e battery shall have the
i dentical dimensions of a BA-200/U type
battery of ANSI C18.10002.

Encl osure: Watertight-conplete | anterns.

Operating tenperature: Not greater than 122°F.

Wei ght :
Synbol 100. 2: 5 1bs., 9 oz. maxi mum wi t hout batteries.
Synbol s 101. 2,
102. 2, and 108: 6 | bs., 8 oz. maximum without batteries.
Synbol 101. 3: 10 I'bs, 8 oz. maxinum wi th rechargeabl e

battery, charger/control unit, and the LED
assenbly install ed.

Label s: Label s shall be furnished in accordance with
M L-F-16377. The followi ng | abels and
i nformati on shall be furnished.

Type | - See ML-F-16377.
Type 11l - Wring diagramof figure 20.
Type |V - "USE FOLLOW NG REPAI R PARTS
Lanp A- A- 50595
Boot for toggle switch Mb423/ 02
Boot for pushbutton
switch Mb423/07-03
Toggl e switch M516656- 2
Pushbutton switch MB80O5/ 20- 12"
Qual ity assurance: Qual ity assurance shall be as specified in

M L- F- 16377 and as foll ows:
First article inspection:

Body assenbly: See table I1.
Handl e assenbl y: See table II.
Bracket assenbly: Exam nati on only.
Rel ay assenbly: See table II.
Qual ity conformance:
Conpari son
i nspection: Sane as the first article inspection.

I nspection of product
for delivery:

Exani nat i on: See M L-F-16377
Exani nation for

packagi ng: See M L-F-16377.
Quality conformance

tests: See M L-F-16377.
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TABLE Il. First article and conparison inspection for body and handl e assenbly.

| nspection Remar ks 1/

Exam nati on

Oper ation

Encl osure effectiveness Waterti ght

Shock

Vi bration

Encl osure effectiveness Waterti ght

1/ For test purposes, body or handle assenbly shall be assenbl ed and
mount ed as shown on figure 2 for Synbol 100.2. Batteries shall be
installed for the operation, shock, and vibration tests.

TABLE Il11. First article and conparison inspection for relay |lanterns.

| nspection Remar ks 1/

Exam nati on

Oper ation

Dielectric wthstanding
vol t age

I nsul ati on resistance

Encl osure effectiveness Waterti ght
Shock

Vi brati on

Encl osure effectiveness Waterti ght

Dielectric wthstanding
vol t age

I nsul ati on resistance

Grounding circuit

1/ Relay assenblies shall be assenbled and nmounted as shown on figure 2.
Batteries shall be installed for the operation, shock, and vibration

tests. For Synbol 101.3 lanterns, the charger/control unit and the LED

assenbly shall be connected and nounted as specified herein and the
rel ay assenbly shall be renpved. For Synmbol 101.3 lanterns, the
rechargeabl e battery shall be installed for the operation, shock, and
vi bration tests.
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M L- F- 16377/ 53B( SH)

Ceneral information:

(a) Assignment of MIlitary part numbers and general information is
shown in table IV.

TABLE |V. Part nunber and general information.

Mlitary part
numnber

ML6377/ 53 Item nane Remar ks
-100. 2 Conpl ete |l antern, synbol 100.2 1/, 6/
-101. 2 Conpl ete |l antern, synbol 101.2 2/, 6/
-102.2 Conpl ete |l antern, synbol 102.2 3/, 6/
-108 Conpl ete |l antern, synbol 108 4/, 6/
-101.3 Conpl ete |l antern, synbol 101.3 5/, 6/
001 Body assenbly
002 Handl e assenbly
003 Bracket assenbly
004 Rel ay assenbly, 115 Vac
005 Rel ay assenbly, 115 Vdc
006 Rel ay assenbly, 230 Vdc
007 Cover gasket, figure 14
008 Rechargeabl e retrofit kit
009 Rechar geabl e battery

1/ Synbol 100.2 consists of part numbers: ML6377/53-001
ML6377-53-002, and ML6377/53-003.

2/ Synbol 101.2 consists of part numbers: ML6377/53-001 and
ML6377/ 53- 004.

3/ Synbol 102.2 consists of part numbers: ML6377/53-001 and
ML6377/ 53- 005.

4/ Synbol 108 consists of part numbers: ML6377/53-001 and
ML6377/ 53- 006.

5/ Synbol 101.3 consists of part numbers: ML6377/53-001
ML6377/53-008, and ML6377/53- 009

6/ Lanterns are not furnished as conplete units. Conplete |lanterns

shal | be assenbl ed using the conponent parts indicated.

(a) Lanterns are intended to be nobunted on board ship as shown on
figure 2.

(b) Lanterns over surgical tables on board ship are intended to be
nmount ed using the adjustabl e bracket shown on M L-F-16377/55.

(c) Color filters, ML-F-16377/43, shall be used to convert white
(clear) light lanterns into colored |light |anterns.

Revi sion letters are not used to denote changes due to the extensiveness of the
changes.

Preparing activity:
Navy - SH
(Project 6230-N330)
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